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Abstract

Many psychiatric disorders are chadia&actmeri z

oaHfsf:maded -Madki(sbdBoDM) ovi des a useful framewor Kk
his phegmaomemncan,arly for parsing motivatieon i n
nderpohnbegebmput.bmpontamypgley chan,gelsi ken talr osues

ntroduced by strong emotions -amdegmni ¢és y,e can
rocedsosvesver, the mechanistic propenttsaesi under
arious components of EBDM remain unclear, pa

docrinol oBhidcalll @veiveg sment s wanrnatieseghedt t of

ositive amdtsonmemwadaroivopuoso € n E8DM across psychi at
haracterized by meetliav etdi mretahieca frtidrcsotmmpeadr [ eargi me 1
mot ivemnmalus behaviour al I nhi bi tiarvye esyastti eonmss hiinp <
et ween di s,guwndti bs ¢ magnikdt inegasttt iy nogl biveehr ev if owrngd

uggeugnti que mai nt enancaefffuercatiiveen d i anfk sc omg niht ievm
ating.atnitheéesecond experi merdrtteaadamewang ne
roceisnsiangcannabi sf iursdiimggist @ags@lrd taidesatl 0 but al so |
ortical processing alterations during prospe
ur i ng eaMafrodr ti nf or mat it e fmnhadr @atkihbememéptt asseE
hil dhoodactwsthereessspoamsile gambl i ng urges in a popu
amblecs eased reports of childhood trauma wer

Childhooslulb s eagpueendtslaypb pdct i ve astdr epshsy sri eod ppagn scead ,

e

moti ophysaodl negl efcartimekdérd | tddn oiomc waadsed gart

Taken as a whole, emetspbaytada esr sawigaglesnolté aitn



components of EBDM, undeobcemott pd tesk-comd ehn igfthiea

cognitive functioning.
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Chapter 1: General | T

iISomatic markers are a special i nstapce.qf fe
from educati on. alnhdo sseo cemadtiizoansi oamnd f eel i ng hawv
to predict future outcomes of certain scenar.i
a particular future outcome the combination f

mar ker i s juxtaposed instead, it become

- Antoni o Damasi o, i n Descar

l1Background

People are faeedr witaygreogtshwmeamdscl| dkeg

what to wear in the morning to pivotal ones s
Thereéorsia&kdng involves a subjective valuatio
l inked to our actions. | nchreesaessd ndapeé dyii(sERADWMJ | e s

framewexpbptfidueeder pohnbagefit( @Gmadg seets ahese2016
framewor ks are parti eebptammobtyi waatliuoanb | ien tacs ftuhnedya n
compoferéedtohmot i vati onal anakeéanrtgde wedrnddemop &3 9inn g
reward r es®lohetvivee ggeussasnt i fi cati on of motivatior
mechani stic theories and testabu e(€@ppngaeteal
2016). Wi thin t hstso furnadnee waeekkd) nasdeta@ilioms e s | nvol v
and the percei sedrewaf)Vdsobr oaokcamed Braver, 20
2017). When an action demands considerable ef:
asnsuffWestemtook et al ., 2013). Conversely, wi

individuals may deem it worthy of expending s



Whil e traditional model s of effort tend to
model s can break down coe®tfd oirnt & x\paenido dutshrefe aacn c
of energy/ time 1 nverittedk(iienggalgti anigurismg brdeavaa/ri s )
conditions of threat or ruenwarrd ad (nstcye unot todghpad rne
costs associated with the devalwuation of rewa
2016; Zald & Threavwavwampon® O Arompasses a spectr |
including anticipation, consumption, type, ma
energy |l evels; Berridge & Robinson, nd®®8; Cho
EBDMi ts within the Positive Valence Domain of
framework introduced by the National Il nstitut
https:// www. ni mh. n+ lnn-g end/nhe/sredaor cc/hctioraesst araur.ccshis ¥ mId
whi chpomatoes atrewarcdnsa ltrueanma rcdo npprroibsansfdfiotr \t, d
subconstructs. Thisefsfugrgtesamdtuim@awambét ehat edna
psychiatric disorders.

Il n recemgaiyremearst,$ iikedfafnae waan cladti @echhprvecesses

increbqbeiemxgpdlyored as a critical endophenotype
condi(Addinsott et al., 2020; Brassard & Bal odi ¢
2019; Cul breth et al., 2018, 2020; Damiano et

Green & Horan, 2015; Hartmann elt. ,al20,172,0 1IN6i;t chh
Sevi-Rensyet c o, 2020; Mosner etylaolr. ,& 2F0 1 7b;e yRa c2i0n2e
Treadway et al ., 2009)F@01xiandf|vé& ,;d u¥aal nsg we tt ha Ib.
di sor dehrav(eBBD)en mohreewn itkelbye t o expend greater

not monetary rewards,-md&mogst mpaer goeeaseundec



uncertainty, prefer sooner rather than del aye
increased implicit oOowdvtalndgié etoralh.i,gh2 O0F1lalt; sBweel:
Racine et al., BOd9sarfdr& aBalmodiasv)] y2e2bdi vi du.
hi story of cannabis use show a preference for
more di sadvanmalgiemdges i-dd inmmgkrs | i ke the 1 owa G
(I gTQoDonnel |l etpattter 292dne dlheec eghhambrivendy i n
di so(rGEnd substance use di sorcdearc sy rPeeittrhygr 2i0ndL
Il n addition to behaweiuo®inala sk auede seksmght s ghpe
sever al key Dbrain -lraesge do nds@a & insvigd wreadc e aises f oTh e s
include the ventromedi al prefront al cortex (v
ventral striatum (VS), posteriimsrulca n(gkidhaltee & o
Gl i mcher, 2009 ;; HMro®&v oas Brr eediseavt ,d )see2eUdHBse 2@240r
collectively demonstrate how the brain comput
gui dedigtoead buehd@&Wiral pragas anmoe tngpaatilryme2ndt1s8 )i.n
activatiroengiaonesthleser ved i n dideacrcdcarssgl ialchtei BED,
medi abnBFAA®Gdeudr $s @algi ence det ecti oenl aatnidv ec otgoni t i
heal thy wei ghdo mtiréotliosmptgralga gd2 6 bdBatnicweidt y i n t he
orbitofrontalococowhtenx ,viaerada hignrshuclgafi o o@ . i, magéat i r
reward seompdhedliltydy( Somitemnlles lentdi avli .dRpEBEDGO Wi .t h
al so show redwaocadgVSnactciiviattyoroy Moeawamadk|l oss p
Inc e nDeil vBayscko mpar ed to obese parhi diegamtwg GEB&l 0«
Bal 0di,20 ¥lBn ad .si mjilnarn vmalurmdrs who skegwl amnhagnaosa

mesocorticolimbic resglonngec utes ,camsalkeinh awadkresdu



activity | i nkecdannoa bliHC (Lddddsed nsg baorale r ( Fi | bey et
Reductions in nucl,eusefac cpwnbaemesn,, crauwdhat e nf er i
superior frontal agyriwsat ieobns eairecé daldsionigny at ewar
in individual §fwhoreseewansabilboriiredi&v iPbu a&lng av
GDreduced r e snpPoRENasdVisni ntgh er e waarrde parl oscoe soshisneg Vv e
rel atai vneetoodn t r o(l Rggu toeurp )et TaHi.s 12909 0f5urt her supp
showiemguced anticipatory BOLD signals during ¢
cingulAW$eanbdetaudate during the MIDT (Balodis
Roman&Serukerth Retduale.d, B2OIS5 )a.cti vation is also
deci-mdkinng in GD, such,whserteebiygpat abndssgoahti nc
VSnd substantia nigral/ventralret ememgeant aslel ayr ecadr
with gambl(ienngg.s,evMireidtly et al . , 2015) .
2.Emot prooncessdegi-maldinng

Wherédeca is often considered a trait, ref
predisposition towarelx pcearritean cne st,y peerso toif o resmoa ri eo

representing temporary and giSthwatsieEnmo&I0 @rfiegss p 0o n

therefa@ayea centr al ro-makingi pfboessesg Besi ti
the anticipation of reward, can drrsi vsee eiknidnigvi d
i mmedi ate gratification. Conversely, negative
urges andcompraolr mediHani sms (Cyders & Smith, :

expiemeAtnadlulcye d e me § a tppowsti s hment trials are asso
di sadvantageows icnhovmocmee nbesiavhi BED, but not in

al ., 2013) . I n individuals with CUD, stress n



prosoci al decursi dqrF9 sdhrbk i meledviandi, vi2dDdwWal) s widtdh
often fail to use information from aversive e
from interruptiungaga@ambéaang tre hdachvsapsiitneg nbeeghaatvii voe
consequences BBlrmpemrtsarett! ya,l .pr Delssi ng bot h pc
involves the same br amank ianrge,asi ntchlautd icnogn ttrhoel RlFeC
insula, amygdala, ahdsftomt &lpeain & hieRrdapg)galal m
involved in boedilgeneirgnalon ECifemoti bhalaaarde s pe h s

th&@FCs crucialtheseilbit egeekmalgi(@aimasi o, 1994

Damasiolnl®&®9bé¢r words, biomarkehsngescliuadhegr |
skin condoct mas)elan d ehnosri noonn a | responses (i .e.,
or oxyatroecipmr)o,cessed in the brain and influence

| mpor eanot libp manlaarke rsi;t hat eamvalr onments we are |
we experience "goWhdéenoa Hébqatrsitemssioenat ed wit
potenti alcofmet,urig ouer vewhars a bpumminkienngeissi glnianlk e
out come, it becomes a sour ©Oa mafk)ikmwort ile&&iGmpolne ;( D
cor tli,nsodwvn atsr ¢ ©re daofrfneocntes anxi ety angrioeassreasp
in the amygtglcamédhdknassessmeaakimagdhBeusFEE€i on
neur al corremat iesnald pd eidrd®eé ch ga s s entaika tnegd awnidt F
beharvdlo ctomdrsaipyy otghte s e as bitomardevel dpment of
personalized t(rUam teme rAls. py WHEIBDMS CUD, and GD ma:
charact er i zneadk ibnyg dienephasicrbmmecnatns b eicro mteh e mepad n tf e »td

negative emotions.



Thi&T, devel oped by Bechara et al. (2000) ,
empi rexamdnyetefofnent de-maki npt was designed to hi
prefront al br atma kri enggi dorys aisms edsesciinsgi am€mmp ai r ment s
ventromedi al prefront al cortex (vmPFC) damage
either oO0di sadvamt ygdedwds &idgeck snmewvdhiat e gains b
6advantageous6 decks, which yi®l dBY otwhe mened i @f
task, individuals without vmPFC damage | earn
di sadvantageous dechks taon dnaaxdijnmuiszte trheew arr dbse. h aNvoit
beharvdlo shifts occur before participants becor
Psychophysiological spadiafeiscef ot her hebdimoiegt r a
selecting from 6di sadvantageousd decks, healt
an antici pabtomaryk emotthatnmadui des them away from
1997; Bechara et al., 2000; Damasi o, 1994) . H
di fferentiate between the decks despite under
i necaesed skin conductance responses before sele
these individuals continue to choose from o0di
wins associ 8ted!| wrt pet hemman cned i hva sd ubad esn wa kbt she rs
use disorders; they tend to choose disadvant a
skin conductance signals (Bechar aGaarncdi aDa@masi o
Bechara, 2009) .
3.Propesreideespeorfi ment s

Despi tienlgmerg@t utr lee ais s feelsoetsiogpen boefh avi our al c¢c

and demaiksingn pgrno BeEdDs e LUDneaoda®GDsms sader |l ying



rel atgsaasetsmditp wel | Nonm édedwytsotdudd.i es exi st charact
neur obiporlooegs scshd rbl eyghianvgi o umadl dematksiotgne s e

popul &8hienss I mportant as it could provide cr
psychol ogi cal under pinnings of these disorder
nd interventions.

The chodgnoifntweogrkat es memo i, dgmopel nienudygocl eosg i ocfa |
hysiological, sud$ees Moertasep ethedipaticdard wdyadel v e s
he rel ati 8E&midp thhet weag@mci ty utadanrde gunbdati @nbot h
i nhi bitaorylchsgetk@ams he i nfdiusegnucset @sfd m ointgi wnietgya,t i
i nhi imoa,owper for nameeebdv@abl i sGe dT &k ,Noa t ool ai
iscerning individuals' profClca ptneryst3hne n mav éli
intricate cempaotuwmmdadamiesyniadng kd engi gwriamhe sas especi f i
ocus on effort expenditure and rewamadt ipoma&les
t at es. Usa nsge g uMeRabt ai gasl d  edhed doiiratsglo it h i 1ss hcehdasp tld g h t
mowl t er aetfifoorst iannd e \garadasiviadhapthticicom ehav ICUDr
opullagas@©Omgpiaess erdesleast i onshi ps between childhoo
hysiologecplamslegédedircti ve value on gambling
individual s with pu d&isli emme gnapehlilidiant gg db eThrd weiro Soc i
TSST) aedstneassr fiicrmar k esrod [),e vtehliss icnh aspatleirv aa i
valuate bDlbé hisnpdeltommigr ess on gambling psychorg
XxXaemshriensdsuced ur g8y toaagna mbinigmd 6 v8 0o wantail susand
rait metesmuaets ptrociersfslesehmedc at peh@waemsdi mrggc and

eci-mdlinngvortkhican ohed sldiigghgtnosn i ¢ mechani sms



psychopd@tholuagdmp.t e eneonft amuilotni f acet ed met hodol og
incl bdhmrgane ur oi magh yngi, ol ogi cahi asweskmeot sonl
advances our understanding of psychiatric dis

interventions and personalized treatment stra
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Abstract

Di sgust sensitivity refers to how unpl easa
and is involved in the development of many ps
ingestion, there is an inter estti biinl iutnyd etros tdai nsdg
relates to dietary habits. One possible mecha
effects negativeoertheti oaognhaveeoprbtgbhses, bu
mod el into account. oThbaabamtefizhi gesatudy was
clinical binge eating disorder (BED) popul ati

to inhibitory control andomdtriond eglatsh awldeyg yd.e sk

show fHhat sgukt sensitivity and its subscales

controls, (2) higher disgust sensitivity in B

inhibitory

control reaction timebi betatygy ¢ton#tl

does not mediate relationships between disgus

BED. Understanding the role of disgust sensit

negative emotion systems imaumg awint dytsh e guodtad ret

emo trieogul at

Key woBRidnsg e
Rest,Gal #bD

ion treatment approaches.

eat,Befpadi sar dleirsignuhsith jSt@thasm g i pat yol o



1.l ntroducti on

1.1Disgust seinshithivi 6yy ammant r ol

Di sgust is a universally experienced pri ma
behavioural functioning away from reatki md i nf
cessation/ f(Cud tawoiedamde , 2004; Egolf et al .,
However, fairly little research has examined
di sgust include modified facial expressions a

objects of disgust, (sCuuedtd earli.n,g 200r0 4u;t tReorkitneg &N B-
physiological components include nausea, gagg
gal vanic skin responses, whi ch (tloegveetnhsearn ceatn asl
1990; Leveng£E£oar,omb&a%z) ng sensory and cognitive
eating cessation and avoidance of certain foo

anticipating how a certain food wil(IRazisnt e& o

Fall on, ev®e&7)wi t hout physical contact. For exa
physiol ogical mani festation of disgust, can i
consuniprRoizom & Faldiore,n A1h87%) intimate | ink witdl
interest in understanding how an individual 6s

One subfactor of didsgdetrrisngditoghosw suamps ieta
experience I ¢vao Ouerwmdl dWidttla htt he Qa@O@Pa&qi ty t o
cognitive and affective pr octeos stehse, ddeivseg uosptmesnet
mai ntenance of ¢eRgrhnhna&r FalTboal@mn k8B InNost r esea
sensitivity bhmaed abtear( Diam egyrdxil@&9yY; De Jong et a

al ., 2002; Koch etvegl . , 1928002 ;MuM&temh ettt a& .Da 19



Sawchuk et al., 2000; Sawchuk et al., 2002; T
1994)with additional I n v e(sWoiogdayt i& nTso | o bns, a $280i 0d2a) n
compul si ve( Beerhlaevi& uPrhsi I I i ps, 2006; Olantdunji et

soci al anxXiAaniy ccitsarlder 201.0; VeMoyn tlaigtntel eetr ead e a
investigated disgust sensitivity in eating di
parti(B8ekamas édbmabf, thez2mpst cormmBamlty maiua gn ed e
2021)

Given the universal nature of disgust sens
component of | arger (&g@gat nv & €&agThhicetriev & BB edvc edse
di sgust sensitivity may be | i(Blpedett d i.b@tth alhea
Several disgust sensitivity theories suggest
mechani sm preventing the consumption of risky
rejection respon(seegésturarloumMdivdgBeeat imgt he cont

construct may serve as an affective process a

(i .e., working in ofdEgoiltfi een tad .t h & @htuwnvgeddrp i chre
by psychosocial factors influencing a personbo:
this second notion, disgust sensitivity relat

eating pathol d phamome ¢ge Hemrdlz],982 0 1Tlr;o olpa veey adt.
Di sgust sensitivity could move individuals aw
i nf edcrtaitohner a fear of weight gain and/or feeld]
(pr ot e eptaitvheo gaemt ime cthaso sima lv sa fpfsggct i ve process)

exclusive, they nevertheless represent differ



rol e o

def ens

f disgusbdeinhheatithgobghawai gener al overs

i ve mechan

1. 2Disgust sensi

Rat

ar eas

rel at i

her than a
concerned
onships se
el ated to
tients wit
a, Body Di
ting Attit
otion (but
ce for rel

d) . For in

ism related to eating and wei
tivity in eating disorders an
generic process, di sgust sen
WiTrmofpoed ahnd ,tROODOdTeeodp &
em to exist between anorexia
anemat elostdsmufi, Modebesgeci f
h AN, heigheéeenweidt i ggeastesebDssi
ssatatsifragtDionngr deres flecvt e wtemreys
udebavegtef{ EAT) ,t 4.0 8MBe Isdtoand pt ©
|l ooking at more psychol ogi ca
ationships between restraint/

st amase ,(iinmrl esdii migc AINNnEDs pbpupa

purge subtype, BN, eatohgsdibengepreaot

ms of AN measured via the Drive for Thi |

ate with d

i sgust sengiTriowvipt ett@al Foo@08M

rmore, higher Bulimia subscale scores o
ivity to Animals, Deat h, Body Envel ope
verall OTsgopteiSelamidan@®&n clinical ED

eci fied),

hi ghees vDirtihv ei foorre arshd ch n@osrse cirs

er, CBadeadi Diag g want , Di sgust Sensitivity,

ates with

i ncreasBad edomMe sPiusdu atn,d Oo rstgal

a & RCowl, | dtlilyel y, these results- suggest



related stimul.i appear rebhoed to BHNactmeasupi |
|l oss of control over eating and compensatory

There are some mixed findings |Iinking disg
clinical measur es. I n nonclinical popul ati ons

decreased Core Di sRBasdd abhids (Coantt almaevpemltrst;emw h e r e &
di sgust |l evels are associated(Woubennér dlasedm
2012) n further support of this association, h
measuredi duste] fmotivati m@ureasitwi &ihn dodbgdsaetBiMh g i |
i ndi v(i ppiadn esl | i. eHo weelv.e,r ,2002nle) early study did n
foo@dl ated di sgust and the avoidance of high <c
sampl e dfGrwdrhean hs .& Nerveapg,hed &6&), participant s
di agnoses show significantly higher | evels of
Human Body Proeéewdtes,i carmPd o@aisttrso subscale of th
compared do momalticmiec@Dacvenwteblalkampl@98)

For BED, there is currently no ewdldiemicealf o
BED groups in geaeakbatbdodi § gBueskitbassd pestiTthilivsi,tiyda 02 2
supported by neuroimaging studies demonstrate
and | ateral orbitofrontal cortex (OFC) when v
( BED, BN, overweight -weind o otl r s luhdguetle jtrecatnssi) gma rf m
group di(fSfchriemd eseggeadt.i,n® 0DI9mi | ar activation

processing across-sgprecupdgds cr atifdrertemaamre shi nge



1. 3 Effects of negative emotions on executive

Mul tiple theories on the development and m
negative emotions trigger engagemenh botémobihn
clinichlnaodl (wopylsa&i dmagaieri,bg04adti bgt whn
executive functioning abilities. Current evid
cycles of Dbinging eamcd upuwr gMingdg bpehawidesurost, nceq a
associations betweenatifhmgieghssaneFoaabbheo 04 ¢€¢
negati vet we ge@ecgency to act 1 mpul sdwheelny when |
combined with expectatiors atfifatcteatsitmg nwillyl ca
BN Anestis et al .and OBERDs hHeary aektiB,a $20J0 92)0 12 ) nega

valence systemypmoegalk i offvansgedi rreirsiks kf. g c t2d0rlsH

binging behaviour (acting independently or 1in
functioning, neuroendoepbneedynaeggtul ati ahf eah
emotions |l i ke di-csgdsti evn@agpidé ce upd s hldigghek eyn hi bi
feature in bingdarmassagetdiaslor de215; Mi Il er &
2018)For instance, emotions-wamdcbnhebittonyg ben
emotion processing and inhibitory control thr
and inferiorKdlraomttharlofgfyreuts)al ., ,2 @Wh3;c hStad warwd
emotions to disrupt inhibitory control and vi

i nteroceptive awareaedsreemonseniahhipbiotiess | nim:
Ohijacbkatself areas of the brain and affect 1in
to various parts of the prefrontal cortex (ho

(Crai g, 20009; Drout man et al ., 2015; FI ynn et



20009; Naqvi & Bwatearsgp,ecddlix)ally, the anterior

receiving sensory -inflocmagi snhi mrom, dasedusubs
activity in response inhibition networks whic
front al gy r i, right superior frontal gyrus, a

nucl ed®spplpement ary Motaonrd Adroeras a(lISMAY)FE e et @h

1999; Steward &rmeedmomer,, d2G2QU)st sensitivity ma

influence eating behaonbuok pracesseeffpct manoi
anterior insul a. |l ndeed, the effects toifoms sgu
in speai fic 1 nhbibu tetr.yalc.o,nt2019)

Despite the effects negative emotions have
bet ween inhibitory control and eating disorde
generally assessed using val i daaledTasstko papni dn gG op/
Go tasks which require participants to withho
cue is presented. | mpairments in inhibitory <c
and O6dsaloiredretré s teiamulnig, ( ib.oed.y,/ sfhoagpde/) -a nFad ry sg esn e
of 5 -Go/ &dNobudi-esghatli noant effect sizestypedgeod:
ED gr(oWu set alForspfeced8d ic inhibitory control st
significamndantirmdli bdafoirgyi ts togH olodp=e&@&.i h4g2 )s th urtL
not to shapep~w®i ¢® ) st (nkhdND p@dti eanlt.s, .2011; Wu
Greater deficits in irmeliadtiddryaigninheonoeéf toef oo
inhi bitory control specifically to consummat o
epi oMie et alRespe@®@is8e inhibiypenedi nng ndiss omdd

mi xed. -Foelrat®aoddi nhi bitory control, several st



BED relative to nor mglC -wdadiogyhat eandlabe22dé@ 1¢7qg n tMro
Schag etwiatlth ,t ® 18t)her s sShowiemd o imainicar t oK e
(Hege et al ., 201®neKasltluely dtouald. j N0 b8} ory c
gener Hfoodnare!| atsepe)c i dn@o fGmadshkos i n pa(Amespants
al . ,.2014)

Dualr oces s Smadaeclks & Doefu tesacthi,n g2 Op0rdogjposes t hat
can be understood as the outcome ofeduwloatdorfy e
processes such asdoiwnhipbriotcoersys ecso)n tarnodl a(uttoopmat i c

automatic appraissamuofusappeuitried t hrugpugh affe

processes). Studies h@pvecerscemioldel beguium tec ctoa
premise that automatic aefaeconshi prbetewsens mo
and eating behaviour. For exampl e, Liu and co
di sgust sensitivity and BMI, suggesting that

|l ower sensi ti viht yc otnot rdaidsigcysoto.y eAslst hpohuegnids @] t he

bet ween disgust sensitivity and BMI appear to
the ot her( lwiay atr.oabedy e 2t0HL&Ol)ess, Spinelli and c¢
assochetwees di sgust sensitivity, restrained
However, higher |l evels of disgust sensitivity
noonbese individuals, and this s sroegtartdaiome dh pe:
behav(i®mirmsel | i. eBtotahl .s,t u2d0i2els) wer e conducted in
it is not clear whether these findings gener a
investigations intodhegwuseéspemse tiivhitlyi riedmt &

|l oss of control eating remain to be examined.



1.4 Current study

Considering that BED is the most common ED
ranging between O0-::ntbnarmd p4d.enN%, eanrcck tewealiveat es a
nati ddlrlaxk & Deudtheale, i Z30he)vertheless a deart
examining disgust sensitivity in this popul at
di sgust sensitivity in a clinical sample of p

i ndi vitdhuadywsmagul ated eati ng bde hsagvuisotu rtso enxahticbhi

cont(rAohlasr oni & Hertz, 2011; Schienle et, al., 2
we hypothesized that individuals with BED wou
compared to healthy control s. I f di sgust sens
associated with psychosocial dadigectss mofl agattion
AN and BN I|iterature, we hypothesized that gr

associ ahteedg hwietnred (rather than | ower) disgust

way, aspects of disgust sensitivity would rel
domai ns, rather than BMI

Given the | inks between disgust and inhibi
sensitivity might relate to inhibitory contro

sensitivity is negatively Ictohry edqadrnterdelivdi ah. j nh
we hypothesized a similar relationship might

associations betweebedasgostabsenshtbvtion and
sampl e. Based omnstthe efnisndiirnvg ttyhdtdHodibsg !l & r el a

Haver mans, 2012we Lalus oethyaplo.t,he2s0ilz9%)d, t hat hi ghe



negatively associated with disgust sensitivit
relationship.
2.Met hods

2.1 Participants

Partici pamtdsi vwedruea|l 70 ( 94. 3% identifying as
or around Hamil 6dM{O0OALlSIBba3. 84d¢d Pa@rticipants
identified as European (72.9%), with 4.3% ide
Pakistan, Nepal, Bangladesh), 5.7% as Native
and 12. 9% as ot hardy, Toatrak eciparntt si nrwetrhee rsetqui r

age. Heal nhy38pnweoésré¢quired peylovatmoccurr

conditions, and no active or history of subst
in= 35) were recruited from the Eating Disorde
Hamilton West 5th campus in Hamilton, Ontari o.

recruited from community advertisemengendand
Nine participants were remove@Gofdamat hg tdatt als
size of 61 partianphwnsthd=s wastGlaBsE2Dd ) f or our
2.2 Procedure

The current study consists ofedatanfsbmdpa
examining r eenvafredc tasn dovasktidmeegsissmd nmot i vati on. Aft
informed consent, participants completed a ba
Psychiatric AssesRmentsedt hde hRi €qustihgSdalser der

Questionnaicrke Anxnettyhd nBbeent ory (descriptions



compl et i ngTatshkee Gsot/udNyo procedures were approved

Research Ethics Board (Hi REB, Project 1600).

2 .

2.

3Measures

3MLni Il nternati onal neur opLseyccrhuiba terri ceti mtler,

Sheehan etThal MnokIn&)X.i onal Neuropsychi at
used structured clinical interview to ass
Di agnostic and Statistic-$ITNRANnuadlt h3 redd ied iotl
(DSMV), 5th €&0i,ttidoerd I(NDtSeM nat i on al Cl assi fi
Revisid®)(l Che MINI demonstrates excell er
structured chichiudalhgi nther Stewstiured CIlini
Di agnostic anddpSataite nstt ivcearls i MRanh Gdhi baeghnaons eest
al ., am3dd9t)h,e Composite InternatKesallemdDiatg!
al .,. 2DA8)MI NI al so demonstrates excell en
Cohenbés kappa value¢ Sheaebhiangetram. 0. 32989
DRsgust scal) Oleviusngd TelR& aBRi.s gR2sM0 B8Secda | ies
24 temrepgddft inventory modiefm &d sfguesm Sktea l i
(Haidt edesilgned99d ) measure individual di
The-RDSassesses sensdetliiwciitty ntgo dtohmrae edn sd ii sag u
Di sgust, Ani mal Re mi ndeBa sDe ds ghuisst gRI satn.d TChoen
demonstrates ¢ oW=d (0iwstTefr naaV eirntamgnd oionrtreerl at i c
0.23. |l I cbesnatencyR bBebweaheshesDB8cceptahbl
Di sgUrstOi(B9g¢em correlation = 0.83)0. &2 ma

iniéem correlation =-BA&s8d) DNDEafid FL e @tma mi n &



corr

val.i

redu

de mo

i nt e

E3t i

el ati on-R= ad.s3pl )d.eniomestDSAtes good conv.
dity, with resulRsssbggasesngrehabdbrth
fdvamt Over vel dWietthiad .t,h & 0ddR)r ent s ampl
nstrated good ovlsr @LilTn9i)ayd ceirtniad n ctom smes
rnal consistedxziG®aMdMiIi)malt ReBonwdeDi Dgs s
) , and -BCaosnet da nibmsafi i $otms(c al e s .

ng disorder examina(hainr qwrers t& oBienaaliirre

The Eating Disorder EXxa-mierpatritorn e@use 0tni @rfn
Di sorder Examination (EDE), and was desidg
behavioural features of patients with EDs

subjeetsequired to report how frequently

eat.
past
Rest
al so
vali
subs

rang

ng behavipoumtbasad eofram/ 0 (no days)
28 EMD&Y se.x almienes eating pathology acr
raint, Eating Concern, Shape Concern
cal cul ated as a meanQ altasosgomd |c dmauu
dity, anidomccealpit dibl ¢, cwiittek@QcandeEBEIi o
cal es rangi ng( Meendveetn alre&8 e4 )6 | ¥ 8bi

ed from 0.66 to 0.94 for scores on th

i tems addressifn@pehlaei onueqalerQygdgmmpeatr afdte

acce
2012

al ph

ptable internal consi sten(cBer gwietth aall.p
) nt er nal con®i shenbyg €orrehe EDEBEpIl e |

a of 0. 92.



2.

3Béc

k anxi ety (Bechtotr yhleBBEXX8 A)nxi ety | nv

(BAI') i s a -imtidnrleyedufste dne2alsur e of anxi ety

and
(se
and

al s

adul t s. |l tems are scored in a Likert
verely, I coul d barheliyntsetrannadlUsctOn. 9 2T3htee
irteetseest r el i abr(l8ilt)y €£oBweecrk 5cent €l lavke eBKkA [L[9 8 8)

o0 shows good concurrent and discri mina

demonstrated a high internal consistency

. 3Bbd

hei

kg

squ

[11.

und

2 4.

56 .

rec

. 3G6 !

abi

regq

Go

y mass iBhivdexwa(sBMIla)l cul at ed -heaperdt e@ech p al
ght (in metres) and weight (in kg) wusi
i's a participantodés weight in kilograms
ared) . Pamtgiedi parmtms uBMled[Svia gh8331 88 0bec:
421 ; i6antge, =wlLl6h22. 8% of participants
erweight range (BMI < 18.5), 1i8. 3% i n
99), 19. 7% oofvepavetiigchitp andthg® ei9f BtMla n=d 2 5
3% in the obese ranN=e 2()BMIHe> g3h0t. Owa s( nmi
ti meters using a stadiometer | ocated i
orded using a yearly calibrated digita
No Gohéea&@®d Nbask is cognitive task aim
ity of an individual to inhibit a pre
uires participants to make responses W
ponse whetGotbhesy ganae .a TN main depender
task are commission err-6o0& t(rma&kli sn)g; af &

ors signify béwveebruegeon&elLoganhpi 2008
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Statistical anal ysis
Data were screened f orwaoyu tAINNOCeVIAs warsd coommdma It

-@D&End its subscloltead ((SRW.:r eEDERestraint subs

scal e, Shape Concern subscale andtWeitght C
up differences in eating pathology. To tesi
aviour al i nhibitionswawe ANCOYVYAst ewht We sepat

iety. The first ANCOVA t eSetnesdi tgirvoiutpy dTioftfae r e
ond ANCOVA tested for group differences on
iable &b thekGoNHWRat, we conducted two expl
subscales ®9® wpal henteweds/ dor samples ( MANOV
gust score, Ani mal MBamienddeasrcoseqgr éMANOVALt @ mD
ssion Errors, Trial Reaction Times and 0Go
h preval-eatat efls sipmpE®d®enbaum &t Wai cerr 0t 3
dy controlled for anxiety symptomatology w
dy was to test the relationship between ea
emotional measur es ofcailnehitbhiatti oma,y wee edxrplv
tances where significant differences emerg

ociated with behaviour al and/ or emoti onal

-

el ad i omrsd wetre d bQe tswebesnc atl hees EBMER tsoutbaslc asl ceosr
total scores and-Geatlspgar dmetndjuet fbe 6a
relations were run using the same fmemasures
scores. Lastly, to test whether BMI was a

i bition, correlational a ARa | aynsde sp aw earnee tceornsd uf



Go/ -GMo t ask first within, then between groups.
Model 4 in Hayesd PRBDE€ESS., mad 89 ifpmri fSiPcSaShce of
effect of disgust sensitivity on BMI through
confidence i nftreamad B0 @ ad cautl sattreadpped sampl es. F
following: (1) the indirect effect of Disgust
Commi ssion Errors, (2) theMIli nudiia encutmbeefrf eocft afn
Errors, (3) the indirect effect of Ani mal Rem
and (4) the indireBdsed fRictggwst ComtBNMI naita omu r

Errors. Analyses wer e26c.o0n d(ulcBM dCourspi.n gArlnBoM kS P N



3.Resul ts
3.1Demographics and descriptive statistics
Table 1 presents the demogfralplhowed hlay amd a&m |
on th® BBPEween our participant groups. As exp
hi gher BMI compared to our control group and
hi gheQ EDEal scores compampdetwi tbnBEDI|I scoOed
hi gher on Eating Concern, Shape Concern and W

group, but not on the Restraint subscale.



Table 1. Demographics |

BED HC
(N 29) (N &2)
Demogr 8
Gender 1 Mal es 2 Mal es
28 Femal 30 Femal ¢
> 8% Eur 62. 5% Eur «

9. 4% Natiyv
Ameri can
6. 3% Ar al

6. 3% South
3.1% Pers
12.5% Ot h

8

3.4% Sout |

3.4% Nat i
Ameri can
10. 3% Ot

Et hni ci t

Hi ghest

0 : 0 .
Educati o 72.4% Unive 81. 3% Unive

Employme s cCurrent|75% Current

Status

Mean (SD Mean ( SD]
Age 44.82 (172 39.29 (13
Hei ght ( 166.55 (¢ 168.61 (8
Wei ght

115. 01 2 75. 64 21
(kg) (SD) \ \
BMI * * 41.43 (9 26.54 (7.
BAI * * 21. 03 (1¢4 6. 65 (7.

ED®E
EDEK) Tot a
Scor e** 3.02 (1. 1.28 (1.
Restrain 1.39 (1. 0.91 (1.
Eating C 2.59 (1. 0.53 (1.
Shape Co 4.18 (1. 1.96 (1.
Wei ght
Concern* 3.92 (1. 1.71 (1.
Not e. Data presented as M (SD) unless other wi

Anxi ety | nWQewrt €&y j nBDPBi sorders Examination Qu
*p< . Op< ,. *t*at Wed significance



3.2Disgust sensitivity

No significant group dif-wayeABNEO¥Mergent f ol
for anxiety, betMre edn9SE8edall it.h2y6 )c oanntdr oplasM&(i ci pant
5250 15.84) on mean DisgfuS8) Sepr8 02 DH||t f FTat. all
additional exploratory MANCOVA revealed no si
SuUbs&)e=[p> 090,5], on the Ani mafl 5B mipr®e O 0Di s

0.05], nor t-Bas€odonbiamgiHt8i) ®upd><l d0a.|0e5 ][.



No Differences in Disgust Sensitivity
Between Groups

80

70

60 T

50

Disgust Scores
N
o

0 ; BN

Disgust Total Score  Core Disgust SubscaleAnimal Reminder Disgust Contamination-Based
Subscale Disgust Subscale

mHC OBED

Fi gur eMelan scores on the revised Disgust Sensi
Mean scores are shown for Disgust Sensit.i i
Reminder Subscal-Baaad SohstsaRi 6atobnhiger B8&
(BEm= 29) and hean=t By2)c qpmatrrtalci (pa@,t s .



3.3Behaviour al I nhibition

No significant group difference owagommi ss
ANCOVA betweomtiMedI3tSIP8 ,2. 51) and parM=i cdi.plda3nt s
SD 2.64) o-6oftfBe GopBNB785] after controlling f
exploratory MANCOVAGo fmesaswmaarrnye \GodINeod no si g
on the mean M8y s i7M .0dDrbgm e d[nt T ® &) i rpeel| 117,

0.05], nor O0Goof(rma8agn p>0a0dttDi®dQIn. t i mes |

3.4Associations between disgust sensitivity a

Within our BED participants, a negative as
Commi ssion Errors was trendri=ng sQp~g3n65052)nce i
suggesting that BED with higher disgust sensi
the G Noask. Further examinations into the di
Cont amiBraasteido i sgust Sublsyanegatciovelsy scagmrn éli xta
Commi ssion Err-6o sTemkit (Oe=4C5/ONIog § etshtaitn gBED wi t h
hi gher CoBtamdndisgumnst sensitivity have bette
significant correlations emerged in our sampl

toget her. Results r emaien ed btjheec tssa nhe oarf toeurr raenna



Binge Eating Disorder Participants with Higher Contamination-Based Disgust
Make Fewer Errors of Commission
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3.5Associations between diisnghuisiti tsieonmsiandvidayt, i r

Pearson correlation tests show®dTobaki §ooif
and measures of disgust sensitivity, or behav
2) . Expl ofQ rmsg btsicea|l EBE showed anptwobBetReet cairmtl
and the 0God Mean Re@ot as&an@ Tp<t806.00f5;t hTea bG ce/ NO ,
suggesting participants with higher restraint
trials. After conttatiobngretmai apdi etgnifhicant
Reactionr 0V, ®80(05) also became significantly |
that participants with higher restraint took
(6Go6 -&nd ONDal; Tabl e 3). SrrapPep3®@odh.cE5;n Taanbdl &
additionally became significantly positively
that BED participants with greatvenyshapeadicgnus
on the offensiveness and the threat of diseas
Il n our sample of-Qheatahysconereligni EDEantly c
Scor=e 1( pP< 3®.,05), further subscale exploration
the -@DEi gnificantly corref=atied@padd6h0 D) samgmudt Tc
Cont amiBaasteido DFsgu®K4P805). Results remained t

mal e sfurbgmcawr anal yses.



Tabd Expl oratory Correlations Between

|l nhi bition and Eating Pathology

EDE) To Restr Eatin Shape We i gh
Scor ¢ Concer Conce Conce

Di sgust
Scor e 0. 27 ¢ 0. 2017 0.19 0.3009 0. 257
Core Diy o0.271 0.171 0.12 0.354 0.323
Ani mal
Remi nde.| 0. 17 ¢4 0. 16 ¢ 0.114 0.212 0. 121
Cont ami |
Based 0. 331 0. 25 0. 3409 0. 27 0. 291
Commi s s i
Errors -0. 24 -0. 31 -0. 19H4 -0. 118 -0. 241
Omissiol 4 237 0.08 0.245 0.263 0.214
6Trial o
Ti me 0. 041 0. 364 0. 027 -0. 108 -0. 0317
6Gob6 Me g
Reacti ol 0. 081 0. 386 0.013 -0. 06 -0. 001
NotEeDE) = Eating Disorders Examination Questior

*p< 0. 05



Parti al Corr€oani onseBénwebdmnt Me
i on and Eating Pathology After Cor
EDE) To Restr Eatin Shape Wei gh
Scor ¢ Concer Concel Conce
Di sgust
Scor e 0.29 0. 21¢ 0.198 0.3109 0. 26 2
Core DIy 4 33 0.21¢ 0.156 0.394 0.354
Ani mal
Remi ndei 0.15 0. 144 0. 085 0.194 0.1
Cont ami |
Based 0. 34 0. 261 0. 366 0.274 0. 294
Commi s si
Errors -0.21 -0. 29| -0. 161 -0. 0814 -0. 216¢€
Omissiol 4 13/ 0.04) 0.15 0.189 0.145
6Tri al o
Ti me 0. 02¢ 0. 381 -0. 047 -0. 128 -0. 051
6Gob6 Me g
Reacti ol 0. 04 ¢ 0. 381 0. 02¢ -0. 097 -0. 03
NotEeDE) = Eating Disorders Examinati on

*p< 0.05

Questior



3.6Associations bet wdemadi guatl s emsibti it viotny ,an

Within the HC group, Pearson correlation c
bet ween BMI, disgust sen%£iot pairfaynedterist s Ss$mbis a
significant assocBMIt, odiss @gmetr ge eédob iept awedenneyt earnsd
our participants with BED. Results from our m

not mediate any relationships between disgust

Table 4. Mediation models testing the hypothesi

di sgust sensitivity and BM i BED.

Esti SE t p 95% (
Mo d e | 1: Di sgust Tot al Scoi
Di sgust Total Score and Con -0.0¢0.0|-1.9>0. -
Commi ssion Error and BMI -4.1| 8.6/ -0.4>0. -
Di rkefcftect : Di sgust Tot al Sc¢ 0.1, 0.1-0.8>0.|-0.-B6]1
I ndirect Effect: Disgust Tq¢ 0.01 0.0 - - -0. 051
Error
Model 2Di s@orset / BMI
Core Disgust and Commissiof -0.0[{0.0-1.7>0. -
Commi ssion Error and BMI 3.2 8.6/-0. 3>0. -
Direct Effect: Core Disgust -0.190.2 -0.g>0.|-0.-D9 1
Il ndirect Effect: Core Disgt 0.040.0 - - -0.-01 ]
Mo d e | 3: Ani mal Reminder Di
Ani mal Reminder and Commisy{ -0.0¢0.0|-1.3>0. -
Commi ssion Error and BMI 2.4 8.4 -0.2>0. -
Direct Effect: Ani mal Reming 0.1 0.2 -0.5>0.|-0.-067 /4
Il ndirect Effect: Ani mal Rerg 0.01 0. Of - - -0.-D0 ]
Error
Model 4: CoBasend nBit s @ogumst / Bl
Cont amiBmasteidormnd Commi ssi on 0.0/ 0.0 -2.30.0 -
Commi ssion Error and BMI 6.8 8.7/ -0.7>0 -
DirectCEftf emniBmasteidomnd BMI 0.6 0.4-1.4>0 -1. 687
Il ndirect Ef f eRasedConnmntdnBMlal 0. 1¢ 0. 1 - - 0.-D7H"
Error
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4 .Di scussion
The aim of tchhasr ascttuedryi znea sgemer al di sgust se
pul ation. We found-rre@ogrteuwp ddisfgfuesrte seens iitn v
dividuals with BED and healthy control s. N e

ngiyt irwil ated to greater behayviboausread dinshgi ubsitt il

Ith commissiexpéorats onFofthée behavioural d

t weenGdcor/dNeoct i on ti mes andQ.ReNsatsrsaoicnita tlieovnesl sw
und between disgust sensitivity and eating
stly, a mediation model did not find that i

t heG&Got/ &Nok, medi atheedt vaeneyn rdeil sagtui soth sshenpssi t i Vv i

rticipants with clinical BED.

OQur results suggest that i1individuals with
erall |l evel s of disgust sensitivity. Furthe
on all three disgust domainsaf@oCenbDamgust

sed Disgust) as our healthy participants. W
nsitivity and EDs (hAalvaer dreie n& eblamti .n,e d2 {1 In; ATNr
BNoop et al ., 2000;isfTrrioeopi e Ba@Eoppheand ob:
ver mans,and0 li@iaARFIsD)e,t oaur. ,st200dly9 i s t he firs
nsitivity in a clinical sample of BED patie
om Schienl é28098pcobblerdgaemilar disgust sens
dividuals in a community sample of individu
nsistent with previous findings of disgust

nclini cvolr escavreprl,est. hese findings support the



chara
proce
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BED s
pati e
Futur
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Di sgu
Error
repor
demon
et al
may h

proce

p at hyo,

t ook

comise

bet we

studi

have

cterizedobyusadamrgistgiuwitt yoovelrf di sgust sensi
Sss associated with psychosociwbubhdphkatvs
ted to see greater eating pathology asso
ampl e; our null results suggest that nei
nts (eating or bodnuliimddealt amre meltatsedk ct
e studi esodaxdmeipepxg fmor edifsgust may shed
ts of disgust more directly related to E
dysregul ated eating behaviours.

al so support our second hypothesis that
gener al i nhibitory control by demonstrat
st, particul arBys ad i Diesrg b sets CEunkdsa ¢cGaclmanti SSasaoi |
s onGa heasxGlo/i Moour sample of BED patient s
ts in undergoadseaetendividedabhstsadds migmd loio d
strating an i nver se vrietlya tai nodn sbhei hpa(vihi eotuw eael n
, 2019 ; sSumigressitliin ge tt-fheadt @ Jgeehes lad i, s punt s e
ave the ability to indirectl yoinnfrlouence
sses. Taking a closer |l ook at associati ol
| oogur results suggest t h@tR8BEDr piantt i £d praen
significantly dcomgeesponmaelke satGao@dcdamnadgdd
ntious i-a6hueolcepooaceses és. I nterestingly,
e ns @n sigtuismi ty and measures of eating patt
es assessing the effects of negative aff

al so demonstratedtywpmateatni nqldgivd BIEthd ssa dv( r



BN) have greater -mampangmebisitnedeciosi owing n

heal t hy( Raomnerolest al ., 20RDR2sgKsttilie eni que,irRC
negative emotion that also incorporate -el emen
related disorder, and our results may support
negati ve oenneotthieolnessss , N understanding the interac
processes i s umperdtaand ttohd eddawel opment and me
di sorder, and foster the development of i mpr o
examining disgust stimuli that i s more releva
and pallhctathsé) may shed | ight onto stronger r el
eating pathology, and i mpulse control

I n contrast to our hypo tBieeDs igsr oaunpds ,p roeuvri oruess

suggest that higher BMI iI's not associated wit
and Hav(eaOmpa2npsposi ng | ower disgust sensitivity
the | ack of association between high BMI and
di sgust may be more closely | inked utgog easftf eact i

relationship bet weetni ndg sagtutsitt usdeenss;i tiinv ipayr taincdu |
of body i mage concerns in BED, a factor known
treat ment o utLdeRwedsh airnd sBoEND eRe sadar,c 2 0iOn0 )a noncl
popul ation showed that the desire to binge is
di ssati sf d Atnido ®/sd i&s tSrad Blwefsae, f2i0nlddi)ngs- hi ghl i ght
affective |ink with emotionelagaetiateabnanvgechteab:
a unique maintenance function on eating attit

concerns. Il n cont(rLaut etto agr.ev i2UP wsetSypdineadd | noe



medi ating role of behaviour al i nhibition when
sensitivity and BMI, suggesting differentials
across EDs. l ndeed, whHerm®ayndpinmelalsisozmndatc oinls
di sgust sensitivity, restrained eating and BM
associations between higher |l evels of disgust

obese individuale ,f mehiliiycaht eadp pbeya rreeds ttrgalinie deteat i

al ., 2019; SpWhmielld iBMIt mdy ,be&0a& 1lmar ker for mor
|l ess restriction, our sample is mostly obese
be I ooking at a |l imited restricted range. Rel

may only aris-ebeseashmphder non
4. 1 Strengths and |l imitations
This is the first study to assess disgust

BED. We extended findings of disgust sensitivi
BED, while controlling for chaaseedl iamnses oacn xaite toyn.s
di sgust sensitivitlagead|l dit egusbd) coandmbhaldravioon!
current study did not find a relationship bet
medi ating role ofh.baAddvipbpanall yphdéspite usin

sensitivity and eating pathol ogy-@)nanved yf otuhned

similarities in our results with previous ED
mearse&us to the reproducibility of consistent re
general traits and processes (i .e., generaliz

di sosrpdeecri fi ¢ sti mul.i



Our findings should be considered in |ight
size of the first study examini ng( Sdcihsi geunslte seen
2009)ur sample size is stildl relatively smal.l
size relationships; nevertheless, we have rep
ED studies to a clinical B-ED s @anlpd £ . s ISew olnawe r
consistency, whecbBampyebsideeototype (i .e., ¢
of the measure. Future revisions of these sub
di fferences in dis@ulUyhurseeats itdhievsiet IO dadklled envoitd ebne
our sample had a higher representation of fem
included altogether). Thi safifsedtmpmprracaenss aso rmay
bet ween sexes anwi tchoual d abreg eerx apnhidn.entiuée udeveese
could assess disgust sensitivity in a communi
behaviours as a preliminary way to assess sex
underrepresented in iemdgs$s ngFudi loesderootri¢arneaaa msetout d
makes i1t difficult to assess tempor al I nterre

pathology. Al though disgust sensdetpievnidieynti st eosft!

will apeot a&aetimor future research to assess a:
control eating and body image triggers, |linke
characteristics of our sampl e, mataeami BNl hwad t
not possible. As such, differences in body mu:

within each group, whi-ghompydirfeifatentces oamaer o
constructs of i matadrieosti.st@uwn ps amapslient ey conduct

only with femal es, and differencefsnamay s¢ melyge



4. 2 Future directions

Future res
further diffe
di sgust sourc
Additional ly,
di fferent | ev
over eating.

di sgust. For

earch should consider replicatin
rentidoiongibemsepacinfpcd diosgonsn |
es may have an ed foefcte atni nd ed idseovr
future studeleat edudids@sstesisntthlee
els of body image distress/ dissa
Futaaresisdeardifewr tshheoru | dli fafl esroent i at i

exdmplgesteaamci bemgvseluf al di sgus

towards t heb sehdr act ear IDSStM ¢ r  Aunerra & afno rP say cBE [

Associ at,i oannd

2a0plp3e)ar s el evated in ind(iBeldlual s

et al. ,F2Otlwgr more, a study in an undergraduat

i mage rel atas

and that peop

stgashi gcker esel heimdteinegu dti sgairsd |

|l e who experience disgust more r

directed towawams 3preenrcsked|vseesmpettahtl|l y2028n Spr

col | e(a2g0uledsy n d

that only disgusdi ssgenssti tarvidiys g ua

propensity) appeared independeati yeresabedanoi

l ink bet ween

cont ext depveen

these two constructs. Haweber, a

dveinotl;a tiefd yyoouudr e a tdiinsgg ursutl.e sA dwd rts u

exami ni-rmmgl dtoeod i nhi bitory control ,-Gbortasgkampaame

al so test wh e
these resul ts

particul arly

ther stronger associamisommsn @Xi st
with greater sample sizes in cl

as they relate to persistent bod



4. 3.Conclusion

This studypriel itrhiendrirlst da®osess di sgust sens:s
and examine subsequent associations with beha
support relationships between disgust sensiti
pota&ihtcoghfecveve |inkages formed in maintaini
associations between disgust sens.iodtsipveictiyf iand |
on similarities in overall disghbhgtceahsbdbtsvit
Examining disgust sensitivity in BED can shed

control systems might maintain dysregul ated e
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Abstract

A common clinical feature of cannabis use
in rel atciammatbeo snorwards, but the neurobiol ogi
reward valwuation in CUD remaia bapggehbyasaehde epf
deci-malinngutrask functional magnetic resonance
motivation and test for potenti al neurofunct.
(Cueh)tegration (Cue2) and m=Rd)cececilmatinei Yiodha
contm=®2I0g .( Behaovammueralrdasnul ts demonstrated tha
increased, participantefifrorbotchhogrcewsps cmaaderfs
both groups -mawar mnoclkohcgh as r Owai dgmahei ed d
prospect phase, relative to healthy control s,
Duri nrgewahred prospect phase, the CUD group had
superior temporal gyrus activity. During the
pari et al |l obul e, superior tempor,alcigryguwlsgt & ugy
and claustrum activity relative to control s.
showed bilateral activity during prospective
accept-edf o ghaemwdhrhdi g hhdirailvse,n nboys ttlhye CUD gr oup.
findinndgiscatse rfirmaadmti o but al so posterior cortical
prospective signaéwagdainadf dumathigoefforeéeégr ati ol
di sconnecting effort expenditure fr oomm rheowar d
these constructs independently and sdiimuelcttaende o

choice behaviour i n CUD.
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1. Il ntroducti on
Cannabis use disorder (CUD) is often char a
n with a | o0oss-3¢f déeireeitsoswmek efvorde
clinical studies show chrntominc omannab

ve ratio and operant conditioning ta
the number of hard trials chosen on
use, and edrtlhi eredatlcrean imditu et e s nl if ok
B, may contribute to some-nafkitnhge neur

o bfs2erOvfe.d i n CUD

ed studi es -buasiedg neearsfuaremanmcde moti vati o

ear ch

combi

i nstance, adolescents who regul arly
han controls (generatingivmat oeati ear
rahydrocannabinol (THC; the main psy
motivation as individuals select few
RT) [13]. Howgwesrt,s & hmdr ¢ ergaud eant catnun
24 hourmomehegpvsenthlay demhanrcahsrol s [ 1:

by two more recent studies showing

cannabis abstinence [15], and that gre
t-ef mariealhisgegh ecti ons [16]. Considering

i S n ebeedneed itt-onaléelica piitopynmposent s, includ
I nusciamg agpapul ations. This is I mportant

to change worl dwide and perceptions

nation of altered moema kviantg oins, irnecwaerads
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The neurobiology of EBDM in healthy popu

tive networks, such as the ventromedi al
|l ate (dACC) anterior -sopplamént ary-vmaton
and primary +#dtffor Cooomteex i VvMtI)y [bb24 ween th

tion, preparation, and monitoring proces
d, the VS uchgdeecst ifvoer veaxl pueecst ebdassed on r ewar
i pation, the dACC monitors choice expect
re the individu3all] .f olrmpeofrftoarntt Ieyx, p ecnadnintaubries
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i or neurobiological studies using the Mo
sed valence and reward magnitude in CUD
i c stages reveals distinctmPFRE)i nestui &im
g anticipatory -4a6njd. oTuhtec ovnbe epnmreorcgeesss iansg a[ 4c
ation -Aamh]ld, awhdroen gdAdHdi cti ve drHAQfs Rrgut ar e
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n h anscterdi aftraolntaoct i vity | inked to THC | evel
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independent of risk factors |ike substance us
striatumbs role in signaling t hwendmrtdtvaandiomag l
rewaetlated neur o-hdapfati onmpunhatosnhs in CUD i
affects reward neurocircuitry, l'ittle is knowl

the neural substrates ewsndéeiraltyiemg omptaiswa tEiBdrva |
1.1Current Study
The current f MR$ e g t a dbya sacpdp bdhebddiirstig dima & s k

temporally disconnects effort expenditure fro
Substrates wundedrilryeicntge de fcfhoori.icfee | bfeghoaasiti oatir m [ R atg
f MSlequent-hasecfdaki nigeamn asliCUD popul ation, and
behaviour relative t oAnmo thheearl tahiym ceoxna mione d HCor
in neur al substrates durngg @andorheienciodi agr a
Given that this itshet EaMRliemsth ad e adynatkd sagp mlay k
in a CUD population to gsswesgsomaeuwrcdledc avihroe lea tb
test for group tda.dKAarde ac @R Usyi,fnrgonm hae pr evi ous
EBDM study (i.e., bilateral VS coordinates fr
with behaviourabepeerhobatee édadi viaemmdaskknnabi s

use characteristics.



2. Materials and Met hods

2. 1Participants

Participants included 41 individuals (63. 4
around Hami |l to®50pb8Ma3®o0f, afpd12938; see Tabl e
detai |l s) . He210) hhwhadomtor calus rent medical or psy
current/ past substance use disorder Tehred ClUDpor
groomp21() met ec5urcrreintte rbO SAMsfeovre rneo dCeUDat(epr esence o
sympt[oos]; reported regul ar ¢ anrnacbnitsh )u,s eh a(dc aan npa
cannabis urine screen, reported O1 years of r
cannabis uselOnhbhe sspamodayo(the study sessi
reptoed in the Supplementary Section 1. A total

behaviour al and nea2®; mM@@gbng results (HC

Prospect Phase Integration Phase ‘ Choice Phase

a) Fixation b) Cuel Effort b) Cuel Reward c)Cue2 d) Decision prompt e) Choice displayed
CHOOSE ONE CHOOSE ONE

Effort 50% Effort 50%
- l $2.75 . $2.75

.

First cue appears Second cue added Accept or reject task
(2 to 6 seconds) (2 to 6 seconds) (3 seconds)

Effort 50%

Aevilsual repr e sseengt uaet ni tebra $oefe ftdheek it fspOIN a s k

ted dKk ofm Y &tdilan cr oss appeadlirhse i6nP rtohsep encitd dPl
hich Cuel appeaOR cewahanedgi ef Ohmat edbho¢
uel cHewartdh)e. 6l nt egration Phasedé, particip
e missing piece of i nfroelneatte do nCu ed ait f€ dreelw ari c
formation wage@hdeCpuedrebhaeceédardf or mati on wa
el); individuals can consolidate informatio
ur the final O0Choice Phased of the trial
sion prompt to either accept or reje
r edJohrd npaanrtt ihcainpdant 6s response (e.g. O



2.2Study Procedure
The experiment al py tod dy od e cvinen s tleals toif n g wtot
Participants compl eted t her eMloNIt pgsuyecshtiiaotnrniaci rie

suppl ementary sections 2 & 3 for descriptions

at the I magimg RleB@nrath EentJosephds Heal t hcart
scanner, parti eiquamt shags eedf faoadkidanideeaskh di ng 20

50%, 80%, and 100% of their maxi mum ef ffort) t

effort at each value. A Omaxi mumvedrfaogd 6p rvead a ¢
using the | ittdemifnaagteritcaidd b hadrnrosmsomnri al s, whi
to calibrate effort requirements in the task.

accept or r

D

ject byimaki whi & ebunt ohhuetptseem salnetnt ¢
box with the index and mi.ddTheey iweree salosfo ttheoelio
would not complete the physical effort compon
While in the scanner, p arsteiquiemaihtas eadd dMmplcatse @ n

makingee®@skni nutes; 44 trials; 11 trials per e

Figure.1). Following the scan, par teifdiopantud w
trial. Due to time constraints, one CUD parti
2. 3Behavioural Analyses

Stimulus presentation and response acqui si
(Mat hWorks) with the Psychophysics Tool box. Al
| BM SPSS 29. 0 (| BNOaCtoar pwe rAag miomikt,i aNIYI)y,. scr eenec
nor mal i ty. Group differences were tested iIin i

of accepted trials across effort | evels, and



magnitudes, usingmMANOVAsS. ARapbegatedof Vari ance
to analyseuwi dhifmerences between runs. AlIl an

income; results werpgpOcO6bsi dered significant a

2. 4Subjective Value Model s
To estimate participantsd subjective value:

aFl exi bIModRdwdr59] which estimates subjective

bel ow, where SV is the subjective value, E is

R is the rewakadhpmagni tedepamammet ers that are |
SV = R 1 KkE

The subjective value of no effort options, wh

al ways worth $1, assumes a vm@plaurea noeft elr oanl |eoancsh

FIl exi bl e Power Model to take a concave or con

participant devalues reward with additional e

function provided a bettdescdbuntiong modeldsat awe

model s that use hyperklol disctcpamdi wge d ussapdl em

section 4 and supplementary Table 1 for model

2. 5f MRI' Anal yses

Suppl ementary section 5 describesequwent imalg
ef fboarste d dnaki nigeat asksed a gener al l i near model
encoding reward or effort si-GEGhéabs iRewueah i ncl

CueEf f or tRew@ueae2 and Choice (Chdsemewvterwhiisc Unlcr



regions might encode effort cost signal, a re
CueElf fort was coRparaed-EfiCole tRCaealrld) . To test w
regions might encode-Edfffoortt dio€tRedgwaantdi sn g(nia.l 8 .,
regressor of present-Efifeffowasi cbRtewagided waitt |
( CuEef2f or tRPeGwaer @ )ex almi ne brain regions encoding
selecting not to work, the Chosen>Unchosen <co
Thesel gviglsti ndi vidual contrast -lmaps!|l were@up htelmr
i nde pte ndeetneIssdpstci fi cally, group contrasts (CUD
EffortRew@Queailf CoefRew@Gua2 Correction for multipyg
Mon€arl o simulation (i.e. Al phas8Snins)e, luesvienlg oaf ¢
p<0. 0O0-bait wed and famil ywi p<e0 .eO5 owi t(hF VEE )c Icuosrtreerc
52 voxel i n accor daneeex tieiatdle dr ¢ homednd e@dd ngl anta

reporting practices [60].

2.6Correlational analysis
Exploratory correlational analyses were co

Armonk PeN¥gkent age-oxtyadregpwelpéododnt (BOLD) signal

framprRiGdrsi (bil ateral VS coordinates from [ 53]

interest (i .e., CUD severity using the Cannab
scores, grams of cannabis used pemcyagf amanmpal
use). To bdeplaoi ®@ubr aiehati onshi ps, Pearson cor

behaviour al p areguetnd @ $ e @d dnatkii exigon ask proport



accepted trials at each effort | evelp<c@n@5,r ewa

and given the exploratory nature, multiple co



3.

responses-specchanonabt ems

3.
l1Demographics and

Table 1 presents t

Descri

Resul ts
ptive
he

(see

Statistics

suppl ement ary

Demographic and Descriptive
Age M (S 36.24 (1 24.5 (8
Genc Femes 12 (57. 14 (70%
Ma | 9 (42.9 6 (30%)
Et hni Af ri - 2 (10%)
Eur o 10 (47. 6 (30%)
Hi sp 1 (4.76 -
Native Nor - 1 (5%)
Native So 1 (4.76 -
Ot h 8(38. 1% 4 (20 %)
Ot her 1 (4.76 7 (35%)
Tobaccc Ye 7 (33.3 -
N o 14 (66. 20 (100
Hi ghest Gr a dleZ 9 (42. 8 10 (50%
Col l egel 11 (52. 3 8 (40 %)
Ma st 1 (4.76 2 (10%)
Yearly Less$6bha 15 (71. 6 (30%)
$ 6 0 ,-$010200 6 (28.6 9 (45%)
Mor e than - 2 (10%)
Prefer no - 3 (15 %)
Cannabis Use Measures
Age of firs 17.8 (6 -
Age of regul 22.55 (¢ -
CUDI ] 10.(353. 51 0.85 (1
CUD Sympt ¢ 2. 05 (1 -
Grams consumed 1. 73 (1 -
Grams consumed p 0.59 (0O
# of hours since |
(M 34 (37)
Mai n consump Smol 1§ 85. 7% -
Vap 8 (38%) -
Edi b 15 (71. -
NotMe .= Mean; SD = Standard Deviation; CI
Test. CUD Symptom-Eoawmitt édraisae do wtnl iDrSeMd |

*p< 0. O& atistioegdni f i cance

S

demogr aphi-rcepcdcratr acter

e



3.2Behavioural Results

Results of a 2(Gmeaplulr26RANh|l yepesabedVari al
testing the proportion of accepted trials acr
|l evel s and reward magnitudes is reported in s
2(Group)l 2(Run)lT 4(Effort Lewebj] mmANPVAdt &3t e
effort |l evels, between groups during each run
(F( 3,36) p@ 90 ®B),, showing that as eff oeftf dretvel s
choices made )dTehcerreea swads (aFlisgo 2aa si gni fi cant mai
F(1, 38)pdD20®A,), showing signeficanttyi deswvedun
There was a nonsigniifmnciamé paropoerefifectobfagcenp
effor F( 3,edvee)p=01(.039, and Bb(elt,wWe8)mp>D.u%Bs3 ,.( Al t hough
Effort Levell Runi Group interaction was not st
100% Effort p€£vE98f RUDZ2pdrti ci-ofafndrst atcrcielt ® ¢
compared to control s.

A 2(Group)l 2(Run)lT 4(Reward Magnitude) r mAN
trials across. B3I, SBROAUDIEBOS06$8. 60) and bet we
both runs of the task. ThereF(®@a86aph@iBGBRBY f ec
showing a significant irnecwaerads ec hioni ctehse npardoep o(rRi
was a main Hflf 88t pd®. B8BMH), ( showing a signific
proportion of accepted tffarFrsfdomi egcRupn?2 he6Gr
accepted trials HQGr 3wy pela.cihb9r, eoma rlidle tbhwang n= Rud & 4
p>0. 05). There was a sigmi3,iTENPEORDD) Rewhowi ng

decrease in the proportion of accepted trials



3.3Computational Resul ts

To better estimate how effort and reward ir
groups, we used a FI| exmobdeel .PoTweirs BErofdoerlt sChiosweod
(determined by Bayesian I nformation Criteria
hyperbolic discounting model s. Groups did not

subjective valuet ambdel 1Y suppdemedualyand grou

di scounting curves are shown in Figure 2c.



A) Significant decrease in the number of B) Significant increase in the number of accepted
accepted trials with increasing effort levels trials with increasing reward magnitude
2.0
2.0 ocup «
L mHC 2
& M S A5 , ==
Q 1
E 1.5 1 ‘g [T]
2 : 5}
°8’ 210
< 1.0 ©
S c
o
S ' Eos
5% I g
2 °
[e] o
a i
0.0 0.0
20% 50% 80% 100% $1.00-$2.39 $2.40-$3.49 $3.50-$4.60 >$4.60
Effort Level Reward Bins
C) 4
35¢
3,
(]
=
§2.5'
(]
2 2
[$]
()
o15¢
=]
w
1 |
0.5
0, L i U A Y - EAN
0 0.2 0.4 0.6 0.8 1
Effort Required
Figur) Mai N effect of effort | evelef fsargtnidh aciaa
made as effort | evel i ncreases. No significan
trials acr BBsMaienf feofrfte clte voefl srrewar d magni tude; s
of reward choices made as reward magnitude in

proportion of accepteg8ubjreatisvacvalsse rewrav as bl
computational OGbRiedr awpuduveradgihei s shown as tF

around it representing the standard error (SE
the dark grey Iline with shading around it rep
rfel ect a single participant, demonstrating i nc¢

represent SEM.



3. 4Neuroi maging Results (Collapsed across gro
A detailed reporting of our neuroi maging r
phase, integration phase andN=cAhoi,cd sp hHasuuen)d, im

suppl emect aon 9 (supplementary Table 2).
3.5Group DifnEegdeo39 HC)

Table 2 and Fig.3&4 present -grheupmpewo mti Mmagt 3
suppl ementary section 10 and supplementary fi

(i .e., prospective phase, i ntegration phase a

Tabl e 2. Group differences ( CUB=2lc;i fHCG= 2p0h)a

sequent itbals eadf fdmeackiisnigont as k

MN | coor di

(CU HC Regi on H BA X y z k tma x
CueElf f orflMedi al Fr
Gyrus/ I n L 10 -9 45 -12 56| 4.5
Front al G

CueRlewar/Cul men/ An
Lobel/ Mi d L - -15 -4 2 27 123 5. 8
Red Nucl e

Posterior
Cingul at €
Cingul at €

Thal amus/ L 29 © o > T
Parahippad
Gyrus
Superior | | | a4 57 |63 27 61| -4.1
Gyrus

CueBE2f forlfl nferior
Lobul e/ F L 40 60 4 2 27 106 4.5
Gyrus/ Su
Tempor al




Superior
Gyrus/ An R 39 4 8 57 36 72 4. 2
Gyrus
CueRewar|Fusi form
Gyrus/ Mi d
Tempor al
Mi ddl e Od L 19 -4 2 66 -12 398 4.6
Gyrus/ In
Occipital
Cuneus
Mi ddl e Oc
Gyrus/ Cun
I nferior R 18 30 -7 8 -3 294 4.9
Gyrus/ Li
Gyrus
Cingul ateg L 23 -6 -12 30 66 4. 3
Claustrun | _ 24 |15 15 | 58| 5.0
Thal amus/
UncheselPostcentr R 40 5 7 15 51 g8 7 4 4
Reward Gyrus/ |l ns
NotCUD = Cannabis Use Disorder; HC = Healthy
Brodmann Area; MNI = Montreal Neur ol ogi cal
information; Cue2 represents integration of

C

n



A) CUD group shows decreased vmPFC activation during prospective effort coding
(Cue1 Effort)

Decreased vmPFC activity in CUD
participants for prospective effort cues
2

1.5
1
0.5
0
-0.5
-1

% Signal Change

-1.5
oCUD mHC

B) CUD group shows decreased culmen, posterior cingulate, and superior temporal gyrus
activation during prospective reward coding (Cue1 Reward)

y=-48 e "
Decreased culmen activity in CUD participants Decreased posterior cingulate activity in CUD
during prospective reward cues participants during prospective reward cues

0.6
0.5
0.4
0.3
0.2
0.1
0
-0.1
-0.2
0.3
-0.4
-0.5

% Signal Change
% Signal Change

oCUD mHC oCUD mHC

Decreased superior temporal gyrus activity in
CUD participants during prospective reward
cues

% Signal Change

— %" Prie<0.05,cl52 R

'i39)

FiguBet ®%gereoaup contrasts (CUD>HC) during prosp
coding A)J)Cureolr) .ef fort i nfBfrfnoartti)oon GUD Qouaerlt i(cd upeal
decrease®,v@BfFCa¢tivati on c oomp arreewda rtdo icnofnotrrnoal t
Cuel REwatld), CUD participantd54BpwWwed defctr eas
posteri or6;£5 ng) adared (| ef t SSUWEE3r,i 02r7 )t eancptarva It yg )
to controls. All dedtatasdn mampeolarlelcttadtdwalddd adnl d
famwi e fcomr r ep<tOe.d|5aite col our demonstrates ar eas
show significantly | ess activation compared t



A) CUD group shows increased inferior parietal lobule and superior temporal gyrus
activation during effort integration (Cue2 Effort)

Increased superior temporal gyrus activity in
CUD participants during effort integration
cues

Increased inferior parietal lobule activity in
CUD participants during effort integration
cues
08
06

g
)
a

)
02 ’ o ' : %

0 x : AR )
0.2 , ;

. N

0.4 4 . i o
0.6 . . ;
08

% Signal Change

1CUD =sHC ’ \F CUD sHC

B) CUD group shows increased fusiform gyrus, middle occipital gyrus, cingulate gyrus and
claustrum/thalamus activation during reward integration (Cue2 Reward)

Increased fusiform gyrus activity in CUD Increased middle occipital gyrus activity in
participants during reward integration cues CUD participants during reward integration
06 cues

[

(= @
c {=2]
© c
5 2
—_ [&]
© -
c ©
S 3
2] =4
° [
R

CUD sHC v/ " CUD sHC

Increased cingulate gyrus activity in CUD
participants during reward integration cues
06

04
0.2

0
-0.2
0.4

Increased claustrum/thalamus activity in CUD
participants during reward integration cues
0.6

04

(=]
n

(=)
o
% Signal Change

% Signal Change
=}
FS o

(=]
o

S
®

CUD sHC CUD sHC

Prwe<0.05, cls52 R I:Z‘QE:,— %,

FigdBet wgeroup contrasts (CUD>HC) during integ
(Cue”R) .For effort i nftBEfrfnoartti)o,n tahte QU2 g(rCuuep2 h a
pari et ad 042,bu2l7e) (and right s-Bper8d36)y aempwoatniog
controls. B) For rewaRawamd)o,r madtogahad d Cjgureea t(e

fusifor4n2(i;@l1r2u)s (right middi7e839c¢ccilpiftalcbapygmul aat
12, 3@ejtapomdabst2dmbt habparmast (vati on than cont
threshol ded at gaO0ubChairwed cadn e eficamririefict ed at

p<0. 05. Red colour demonstrates areas where t
activation compared to controls. The right si



3. 6 Exploratory Correlational Analyses
3. 6Belh.avi our al correlations with cannabis u
Within our CUD group, Pearson correlation

associations between age of first -eahoabi 680%
r®.5888,019), -ramwarnd (B iow#9L,)008) <choi ces. No ot
associations emerged between grams of cannabi
behavioural performance.

3. 6Bezh.avioural correlations with neural act

3. 6. P2ZobpecAcrPohsassebot h groups, bilateral VS
effort correlated wit heftfhoer tp rtogsok st;i oinn corfe aascecde
during prospective effort cued froegltEftGiuweer )t o ef
sgni ficantly positively azsepdticalt 8d %wiett h orhe | @n
VSr 8. 4xPpP.05; mn®ghtdp¥®5, Figs.5a;5e). Similar
occurred between bilateral VS aEftfioritEyGuweaz ) ng
with the proportion of accept8dpkr08e;, effght V
ro. 30p=058, Fig.5f). |l ncreased bilateral VS a
Ef fortefQGwea22) also significantly positively co
i n Reward Bith B&Phefrirgdit 05,05, Figs.5c; 59),
Bin 4 (d0.f366/,D5; mio0gHORYS85, Figs.5d; 5h).

Left VS activity durindgemwraoc dpREwmta@i2we r ewar d
significantly correlated with ther .r327,rtion
p<0.05), ii) Re®ward8®B3@0D106)i ahd ($1) Reward E

$3.48®, 0. 05) . |l ncreased | eft VS activity duri



Ef fortefQGwea22) also significantly positively <co
i n Rewar=d0 .B3pdnd .2 5¢(, Fig. 6b). Right VS activity
(Curdwar dRéwa2?2d) significantly associated wit|
Reward Bi-$14 364 $3pxP005) .

Significant associations between bil ater al
| argely driven by the CUD group, such that wh
correlation analyses, results became nonsigni

3.6.0Ia2fdr mati oActosegbat hogroups, no signif
bet ween bilateral VS activity during reward I
informat-RewarcCi@®e?2t) with the proportion of
| evelrswanmdl bins.

3.6.Cho3ceAPhase. both groups, no significan
bil ateral VS activity during chosen versus un
proportion of accepted trials across al/l effo

3.6Can.nabis use characteristics with neur al

3. 6. P3obpecWi tPhiarseCUD group, Pearson correl
significant positive associations between bil
( Cuefif or tEfCGwe22 ) andr@UBRA, §6drasefvi Ve during
prospective reward cues r elRetwiavw a-ECdl effrtogspect i
inversely related to rederb@,d®5)cannabi s cons

3.6.0Ifdrmati oBi | aX¥® gadittiiwinty during reward
(CurRward) relative to -Effort) i st @mgirfaitc @amt lcy ea

CUDI T ocBor5¢ds2 ,(05) within our CUD group.



3.6 Cho3ceNPhasgnificant associations emerg
characteristics and neural activatieqguemtitale

ef fboarsted dnaki gt assk CUD group.
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FiguEepbocatoeVyations between bil ateral ¥&&uant ibsalistegdf Bdoedcti pse rofn
makingleddRYSHS)E, ri ght6)VScdqdr2adi MmaoOt,es from [53]). A) Significa
activity dutsEifrngrCuahdCudz2 proportiom of42fg.cepP)t.edB)B 036 grif foird a
correlation et ween | efBf f\VoS ta catnidv itthye dpurroipnogr tduoenl PQRibcdB £ ®;pt e d
r=0. 46, 05) ) Significant positive corr elEftfioornt baentdwetehne ancutmek
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during CHEEfioCuednd the number of aco=@.tPRAG.tEJ)adisgrdirfoimc aretwap als
correlation etween activi-Bfyf oirnt tahned rtihgeh tn uvnth edmilroi fin Ga &Eidekpli>eCdu e8
e

b
C
accepted trials %40 mOr,elvxdpr.do5SB)i.gnB)f (8&8@8nb0positive correlation
&
b
p. 05) . F) Trending positive cdurriedgtCGbinfl coett evderedn tahce invu mbye ri nc
0

effort IréBv gl0@=0i583)isgnG)f i cant positive correlation DbEeftfweretn act
and the number of accept-8d. &0 #HIXS ,0F5Finyg hti)efwiacradn tb ipno s3i t(idv3e. 5c00 r r
activity in theEfrfiogrhtt awSd QGuheel >nQuneb2e r of ac o=@t €@ .t05)a.l sBIfa cokm
circles represent CUD partici y&ntEsyeampty estrchesmregtU®senta

bl cooxdy d endelpendent signal s; HC= health control s.



4. Discussion
This stuaysaisme & Qta@® h MRohal sseedf fdadoerdtii igaon as k
CUD population, and to examine group differen
ef fboarsted dna&kii sigon Our Dbehavioural results repl:.

previously reported i reqhuealttitegls eecdf fdoerd&il Sig@m a & k

[ 2dbot h groups -mdtlertewbpi beghas effort | evels
reward choices as reward magnitude increased.
reduced brain activation in the vmBF@eduring
posterior cingulate and superior temporal gyr

CUD group. The integration phase produced hei

i nf prairoret al |l obul e and superior temporal gyru
heightened fusiform gyrus, middle occipital g
reward cue integration, r el actarvree Itaot icoomst rrod vse g

consistent associations with choice behaviour

|l $scanner choice behaviour did not signific
our behaviour al results, particularl yYUhen br
participants were |l ess |ikely to choose to wo
compar ed .t ol hceosret rcohlosi ce tendencacewst @arecamoatltei <o
intoxication EEfRT study demonst rCatri nbge hdaevc roeuar:
findings, however, differ from recent studies
expendi-lt@]r.e DilAcrepancies in our behavioural f
sample characteristitsneastadyedgshghromrcaana

not replicate positive correlations between t



frequency [14], nor did wefffiomd damy ad ss c¢dioa tcie
cannabis use measures (i.e., grams consumed p
our CUD sampl e. Rat her, consliOs]t,e notn Iwi tahg es eovfe rf
cannabis use was | itnrkieadl st o( sppeocpiofritci aolnl yo,f ehfafrodr
agekependent CUD effects whereby | ater initiati

ef feoxrptendi ture for rewards.

wwhwdlonj unction with the behaviimdircaadt e efsrudr
striatal but also posterior cortex processing
ef froremtar d i nformation integration in individua
specifically, whenffionritt iianlfloyr nparte soenn taestd Cwietlh, et
decreased vmPFC activation relative to the HC

encodes subjective reward valbatsiednpardiics$ i iom

63H9] , howevarcheglesnd seggests that the vmPFC
of prospective effort and serves in guiding ¢
model s support these findings, demonstrating
VmMPFC more specifically duri ng -7e4f]f.orAc cvoarlduiantgil

our results demonstrate reduced vmPFC activat
coding of effort, suggesting thauriahdipviodeals
related to the anticipation and evalwuation of

Al though there were no significant vmPFC g
phase at our p<iOr. ds@glbo lwle nfgounredvetlthat a | ess stri
p<0 .r@f8 howed reduced -YMMPRAE8 actni L &atei €CUD( group I

area with th&ddé oseerf Supmpl @meht ary Figure 3).
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alterations in attentional net works invol ved
incompl ete information. Decreased activity du
type of reward (i .e., monetamny)y alasegmewitals a
cannabis cues versus neutral cues during a cu
cingul ate activityelmntredspgarseg 509 .cannabi s
The effort int€grfaritondepmasstiCGueiesi gni fi
pari et al |l obul e and superior temporal gyrus a
contRmd tsr. al inferior parietal areas are invol\
and arcetliaotned f8&]ctamdh st feB6superior temporal gy
previous actions and s Jdacddofru goutucsg merse dfi &9 ]

cingul ate aoatdi cdtaiusarrdiumr m nhggRremtarod) ,( Csulege st s

greater attentional/ ment al effort required to
control s. I n healthy individumdlsi,ng harsde wmearst
of r eweridptr, but also in integratiemageinntfiarlmat.

ef fhoarsted Maki igncasikes subjective value predicit

expectation violation and miscalnctulwittiho ntshiisn

regionds involvement in maintaining overal/l r
Taken together, findings across these areas s
integration processing igabiragninégrmasi oespe
attentional control and wuncertainty.

Lastly, exploratory correlational analyses
bilateral VS activity during prospective effo

greater bilateral VS activitytdcduraicrcge pGu enlg mBfofr



effort-remwmdarhidi ghhi als. This prospecteifyeorV¥S exitgem
preclinical findings | inking VS #&a8&ti viathnyd and
supports human neuroimaging wtutdi astdemenffBad
anticipated action effort [26]. These correl a
and reward anticipation [45, 46, 94]. Our pos
activity and nuimleavrd otfr iaaxzlce pdemlp diritghexi sti ng t
valrueel ated role of the VS foun-thakhngthbhergfodms$
di scounting; [23, 95], whereby the VS encodes

Not adbbdry,positive associations are only observe

reward magnitude, which is consistent with th
of a reinforcer. Consistentr WwWiSt hmcpgriivedrt ysgtdwd ii en
reward anticipation in individuals wusing cann

driven by the CUD group, suggesting heightene
heightened prospecinveolWNSrasgnabihbe reduced
reduced posterior cortex activations for rewa
strfabatoparietal alterations with CUD [96] a
[ 998] . Future | arger studies can more closely
profiles that may wunderlie salience networKks
4. 1Study Strengt hs, Limitations and Future Di
This initial CUD study demonst reqtuesntviadbl e
e f f-boarsteedc i-msd kbinng tmaskudi ng sensitivity to chang
The paradigm was able to isolate neural subst

behaviour, demonstrating uni que .\&@midl eo vee rll arpgé r



sample could have more power and maybe accoun

we were able to detect significawntbwhosmal br ai

samMNleevert hel ess, our study should be consider
preliminary investigation had | imited power t
analysis, therefore future work witbns$ aofher s

effort and reward | evelfsecatnsd. tAnaediirit npoontiad nitita Ic a
wi bhcront r astthset i mut paaf mathbiyiesduTan uasg,t iowistey v e d

parietal and omgai trieafldlleycrte gdiidnfsermanyt i al vi sual
effort or r ewarad di mfaoyr niantsivoera dibepretshee. vi s u al pr
effort bar and not necessarily DbAyddtihte oenfafld ryt,
when examining brain regions encodi wgrkheéiclko

Chosen>Unchosen condibeoassatchbec€hwilcle pbras:

amount and effort amount on each trial, one <c
choice without somkethddghioonal bmbdel bogal ana
and sex, future studies with | arger samples ¢
gender differences, considering thell6bBjinical

Cannabinoidapsofmndesewplrered; most participanit
their consumed cannabis products, nor was pro
examine cannabinoid content, i ncluding potenc

4. 2Conclusi on
This is the first study abbasersd i dangdkithigome ua
CUD population. Our behaviour al results repl:.i

control s, but show trends of dachciegph ienfgf drets.s Gr



di fferences in neural activation during prosp
effort information hstghi atghlt as fwellenzespont ér
Prospect phase VS ROI actifviory éGaemomstighatresal
This work is beginning to shed | ight ioem mechar
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Suppl ementary Materi al
1. Participant exclusion criteria

Study exclusion criteria comprfieseeddi nign,dicvoildo

blind/vision impaired, current antidepressant
of cardiovascul ar disease, cyrorteretr mdadc, CadiDx ia
tobacco), current/ past psychosis, seizure or

ment al il 1l ness or comorbid disorders, suicida
il licit drug yuss,e rieng ulhaer ppaasstt 9yeadra i I I i ci t dr u

conditioeomsgicanterda f or fMRI (e.g. head injury,

2. Study Measures

2. 1.-1 Miteirnational NeuropsychiatThe MhNIlerivs
a structured clinical i nterview designed to a
l'isted in -bhanidmt ékbreatDiSMnal ClhGtsh fRewait siomn of |
10) [56]. The MI NI demonstrates excellent con
including €CheniStauctoredvi ew f or OJlpiaatgneonstt i ¢ al
ver sion di &gndses (ah@l @D he Composite I nternat:.
[ 55]. The MI NI interview demonstrates good i n
from20to 1.0 (drug abuse and dependeestesin pa
reliability with 14 of the 23 values being ab
[ 55, 56].

2.2. Cannabis Use Disorder Tlhdee nCUBI-i& admi on

measure of cannabis use and behaviour over t h
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scale fashion ranging from O (never) to 4 (da

indicates Ohazardous cannabis useb6, scores of
di sorder 6. Item to total correatliadnonrsard@irng hfer
(irtem 3) to O0.75 (item 1). |l nt ernal consi sten

[ 57]. Within our sample, the CUDI TUdemon84y)y at

2.3. Marijuana History T@Qwre sViHIQointresamaresgead(fMH Q ;

measure of cannabis use history including que
amount of wuse, age of first use, and reasons
of first use, Bgegoédmsegsédrpesesession, gram
met hod of cannabis consumption were included

2. 4. SequeBnatsieadl Dtk asmtp[nZ.4dTkhe seqbastidal ef
deci-makinng task iIis designed to be an objecti Ve
indepeassessyng components of effort expendit|
can often be confounded [ 24]ot hlem hleius ofpERIc htod ¢
decided whet heffootpeaskhst Hoao $1. 00 or highe
Hi gher effort options varamrd newardusirzas ef Ro\
were shown to participanti$s5i.m3dolglramupamdoumt o
$1IRB. 3971$35.24.94/8 4$.36.050 and >%$4.60), and effort e

height of a ©S@e%ti8a%, bar (Q0%) needed to be a

butpoesses. Each trial sequentially presented
phases (see Figure 1). At Cuel (i .e., the pro:
oneege of information (either effort | evel or

2.98 seconds) . Participants were then shown C
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di ffers from Cuel (rneleated fi Cuerlmatr ircad,mttGaude? f \
and -waercea) . After another delay of 2 to 6 secc
were prompted to make a dediasikan edurhiemg atclcee pd

was presented and do the work for the respect

and pay $1. Participantdéds decisions were then
(effort versl)s, rewaweal lataut he visual present:
(right versus | eft), was counterbal anced acro
randomi zed order for al/l participants [24].
3. Sobriety Measures

3.1. BreRltdad yaleaohol <concentrations wer e ¢

|l ewsling a h®&rdasolr&E MBlreat hal yzer (Il ntoximeters
3.2. CO Qwornbiotnormonoxi de | evels were evaluat
breath smokelyzer (Bedfont Scientific Ltd).
3. 3. UriPar tScpregmntded a urine sample duri ngq
gual i tastsiess| wubstances in the sampl e, i ncl udi
CUD/ HC groups (RaAmedi TA@X ®iophhWekitca@an, Kinderh

USA) .

4. Subjective Value Model s
The value function for thEE)h)yperbolic model [
The value function for ikiB2e quadratic model i s

The value function foirkkBE he |l inear mo d e | i s



wher e

reward

SV

S

t

he

subjective

v al

magkmist adé r eangar ameter

ue,

E

t hat [

S

s

CUDNA 21) HCNf 20) o
K p t fit Bl C k p t fitsic ° | P

. 3.7 1.6 29.! 67.| 3.81 2.125. 59.
Limear! “y v = (o. (12.(25.)/ (1. ~ (1. (8. (17,1270
Hyper 3.6 4.6 30.:69. 3.1 5.626. 61. 9 710

Mod| (1. :¢ (2. (12.(24.|(1. (2. (9. (18] 7" '

Fl ex|] 9.5 5.€¢ 2.0 19.'53. 3.8 3.75.317. 49. 36 >0
Power [(10.(8. (0. (7. (14.](1. (6. (9)(8. (17. ' '
Quadr 5. 3 i 1.6 25.1 59 4.1 2.323. 54. 34 >0

Mod| (3. (0. (10.(20./(2. (1. (7. (14. ' '
NotAd.l data iM SDr)es dmtwed &sl C v-hAil utti hgdmcat¢elesat ha
Power Mode-fitsi hbembdet for our peamghe ag¥® odfoilptam
by heveod pdlepbet swepremup di fference in BIC values.

5. | mage Acqui sition

|l mages were obtained at the I maging Resear

Hamilton (SJHH) wusing a 3Tw&EghMRedBsgpgs @gi.t tCaln

anatomic i mages acquired slice |l ocalization (

mmt hi ck slices with Omm sksensi Fuwetcipd d deilde msinan ¢

shot gradient echo echoplanar sequence (TR=20

i sotropic voxel), ASSET=2, and 36 glhitc es,i awi.t

Hi gh

wei ght

ed

sequence

reshh|Magment,i zZ38ati on

acquired

Prepared

Rapi d

anat omi cal

-Acqui si

mages.
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Afonce per sli-bebtandbattegubax was wused. Func
preprocessed using SPM12 (Welcome Functional |
slitcene correction, motion correctiom,t o ealda gn
Montreal Neur ol ogi cal l nstitute (MNI) templ at
such as head movement were visually inspected
rejectlevelFimedel i ng usede rtolbassitnfrlegegrece i ofn au
par amet erpsasand ihitgeghr parameters were included
NeuroEIf analysis package (www.neuroelf.net)
analysi-ext€hushes ed nghrmreasal ytic and reporting
applied and correction for mult iQualre oc osmpneurliasto
(i .e. Al phaSim) widisped (d 069 mained | wexelr t hr esh

famwi ge (e'WEQT prat @. @5 [ 60] .

6Demographics and Descriptive Statistics

A multivariate analysis of variance ( MANOV,
dependent variabl es and parfta cctioprasn tr egvreoaul pe d( HG
group differences; individuREIls) 3QilphD8CQ0UBD weenrde
had significantl f( h) 392k que&beresesi(s reve,;
si mil arX(lgNednldee.rrp380 . 05) , XHEINRINLIE2i.tpAB( 05) , mar it al
(X(IN=413. 5@D. 05), edx@N#ileng@®uvd5)( and employm
st aXUN=4312. 8D. 05) between groups. Significant
smoked &(haxAd&0 QZED .)81d earned | essXtlNan $60, 00

=41¢. 4&® .)0é&|l ative to controls. Within our CUD
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cannabis use was 17.8 years o0d.d5 g Sdf=6c amna b i4s3
daily basis, with 86% preferred smoking canna
available from 14 CUD participaabsssbibowsdmphe

was 34 hours il8B33primange® B@anning.

7Cannabis Use Disorder (CUD) Symptom Count
The Diagnostic and StatipbdéefaiCiud@ssn uaile @fr eMen
of clinically significant i mpairment or distr
foll ¢wilhg

T Cannabis is taken in | arger amounts or use
1T Persistent desire to cut down with unsucce
1T Excessive time spent acquiring cannabis, u

T Cravings for cannabis wuse

T Recurrent use resulting in neglect of soci
T Continued use despite social or interperso
T I mportant social, occupational, or recreat

cannabi s

T Continued use despite physical har m

T Continued use despite physical or psychol o
T Tolerance

T Withdrawal symptoms when not wusing cannabi
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8Behavioural Results

There was a m&(h, 28fpe®t D5H,, Rehowi ng a sighn
in the number of acAdeaptta do ntarlilal,s tdweriengvaRum2 .n
effect dafri gnpRp©hi) (am8. Baumpd |l e ment)arogf Ftilgeal rtea sl
The TRunup interaction Fwas3 &) s>00..608@psoi rgtna nftilcya nt
groups did not significantly differ from one

RunBA( 19) 3 @405>0.)0m: nd F(RI9NBD3(A>0.)00f the task.

Participants accept significantly fewer trials during
Run?2 of a sequential effort-based decision-making task

*

1.4

-
b

—_

=
0

=
o

Proportion of Accepted Trials
o
Y

0.2
0
Run 1 Run 2
oCUD mHC
Suppl ement aMgi Figlufecttl. of Run. Both groups shi
trials dur ienqgu eRutniBaal e éedftfdbe@ds igo Baskps did not

t hneumber of accepted trials during both runs o
Heal thy Control s.
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9Neuroi maging Results N=@dl|l apsed across group.

91 Prospect HReawaa d( OReIEAfOVve)t o reward info

EffortRe@uaeald), effort information presented at
right cul men, right superior occipital gyrus,
and | efotcciinpfietrailorgyrus activity (Suppl ementary

92 nformation |-RewgrdtoReE§€Coe® )t o reward i

( CuEef2f ort >Cue2 Reward), effort i nformation pr e
right fusiform gyrus, | eft frontal gyrus, rig
paracentral | omenttanyxtTabltey Z)Suppl e

9.BhoiceRRhaseve to rejectféddre¢ePhRlvidtooc®es (

accepted effort cues decreased bil ateral cere
cingul ate gyrus, |l eft precentral gVrgyrubefand
l eft put admepplaemamti #yY). Rel ative to rejected
Rewar d>URetvasdph, accepted reward cues increas

(Suppl ementary Tabl e 2

Contral|Regi on H BA X y z k tma x
CueElf f gPrecentr
> Cuel|{Postcent
Reward|{Gyrus/ M
Front al
Medi al FI L 4 -36 -15 57 703 6.0
Gyrus/ |
Parietal
Cingul at
Gyrus/ Su
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(Put amen

Chosen|Postcent

Unchos|Gyrus/ Pl L 40 -4 2 27 54 112 4. 4
(rewar|Gyrus

NotHe.= Hemi spher e; L = Left; R = Right;
Neurol ogi cal l nstitute; Cuel represents
of information.

10. Neuroi maging Resopd21ls:CdER®upC)Di f ferences (

10 PXxospecBetPhg@mseup contrasts (CUDPHEJeDbDf n.
Effort showed t haltovwelD Ipeafrtt i ma diaanlt sf. BaardTabl gyr
2) . Fo-Rewaed, CUD partici pantlsefhta dc udlenterne, a speods ta
cingul ate and superior tenmporT@ablgeyrus rel atiywv

l102ntegrat.Fon €aé&Bdet, CUD participants had
pari et al | obul e and right superioratem@pblal g
For R®Rew2ard, CUD participants had greater | eft
l eft cingulate and |l eft cl adWwstrMamlacti vity co

10Xxhoice AdMdaseonal |l y, greater postcentr al
rejected reward trials i n 6UPpPppament al@ypr tes gc a
There were no group differenced, aorofser acepept

trial s.



12

CUD group shows increased postcentral gyrus activation during coding of
unchosen reward-related trials

Increased postcentral gyrus activity in taq<5-577
CUD participants during unchosen reward Il

trials
1

0.5
0

-0.5

% Signal Change

-1
) tq>=2.708

oCUD =HC Prwe<0.05, cl 52

Suppl ementary Fgmgaup QontBrawteHCUD>HC) during
Unchosen trials during reward information res
(545, 21) in CUD participahnhtmapompatbdesbotde
uncorrectpe@. 0 @veitl weod -avimn & e frcammirl eyp<tOe R &alt col our
demonstrates arem whewesit hri CiUDamgtrloyw more acti
controls. The r i gthhte sriidgehto.f the brain is on

CUD group shows decreased ventromedial prefrontal cortex activation during
prospective reward coding (Cue1 Reward)

Decreased vmPFC activity in CUD participants
during prospective reward coding (Cue1 Reward)
2:5

2
15

1
0.5

0
-0.5

-1
-1.5

[}
o
=
©
=
(&]
©
e
2
w
ES

oCUD sHC Prwe<0.05, cl 73

Suppl ement aBgt Wggaueg &8ontrasts (CUD>HC) duri n¢
codi ng HoQu erdeywfag rdmat i on-Rawwa€d¢l CODeparticipan
decreandPddC actli2y altb®ompar ed t o controls. Al co
threshol ded at g@oO0udi ariwedt e eledrcamnlirleydt ed at

p<0.Bbue colour demonstrates areas where the C
compared to controls. The right side of the b
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Foreword to Chapter 4
Chapter 4 consists of a manéAhddricptvenBphapapoa
BrassakKrdqude, A. ,PBraghko&nRaiNoidn.spr d)p.arfat i on

Rel ati onshi ps thbreatuneae na ncdh isltdrheososd pr ocessi ng
gambling disorder
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Chapter 4

Rel ationships between childhood tnapmabl emr e

gambl ing

Sarlah Brlagsamda oudletl ke Bardd kikai h P& boi a M.
Bal & &i°s

(M caMilausatt eer  PU nbl gvnear irst i ot ny, ON

INeuroscience
and BehaviHaum alt oMe u

2Depart ment of Psychiatry
ON

SPeter Boris Center for Addictions HRens édrmoanh, O
“Centre for Clinical Ne u,r oksacmielntccers,, ON;Ma s

SMi chael G. DeGroote Centre fMesMaMdé cdirciUmalv eC a
Hamil ton, ON
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Abstract

Chil dhood trauma is noted in addictive dis
However, few studies assess waistsho csiuahji eoontsi vbee t an
physi odtorgascsalresponses i n behsaewitauwrnall asddideyt,i c
how chil dhood trauma relates to perceived str

problem gambling amelh asis®srss h OGNt thheesrg arnebl | aatheg ot nc
urges. Thi s i s nidngcaerdt lainn g asr gé¢s ecsenstitute a
mai nt erPaGTh e-r viyredi vi dRI@Inslh iWritvieal t hy control s (
compl eregpposel measures of childhood trauma, pe
subsampl e onf=2@&n=t2ilc iHCy)n tusn dler went an acute psy
paradigm, prewirdi mg aselrfes of mood, gfaorbl i ng wu
cortisol antamwltimelRde stuil mesp aiemaki.svti rdauPa@ stl Hva tt hi

reporitficciagin 'y more chil dhd@dytsbuemasi peerevepts
to M@x.cififcortmsaumar on;geex PeGp Hg smmikisalg negl ect s
predpcobbem gambl ik onlgl aweiureg i tplgey ¢ h,a :nald iva Id usatl rse sw
P&Gxperienced heightbwnmteddinseplaay evce halfuretcead phys
rel ati vWwi tthoo nHGshe PG group specifically, child
|l evel s. Acut e sttrheeisghtheorwegraemh | idn gl wramgels whi ch
postressor. Experiencing physical neglect in
postress in Tthhes RBGugryoup. the first to assess

stress processing on gaPnthhdusgs ttehgddasanlganf io 1 dv ivti &
devel opi ng-imdwe Ilmetdr eegnmlaa toinon tr eat ment progr at
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1.l ntroducti on

Chi |l dnhaolotdr eat ment comptreas mantangéusk, neg
pl oitation, resul-benggjndbeaemopment chot dsen
alth Organization, 2022). While some maltre
18), for mancye reehe wintiacu ma p(eG@iileme rcthi @ td haolo.d, 2
periences (ACEs) Ili ke experiencing or witne
glect, are consistently noted as risk facto
ndi ons. For instance, childhood maltreat men

i t i aitnicorne aasnedd r ibsaks efdo ra dsdu bcsttiaomese i n adol esce
cluding cocaine, cannabi $B,r otcekth 20Id.6,,Caplucs@mo |

al Chakoedjee eet 24010.2, D208 eDhblke et 2403, 200

i ordanadll.4,)Jest er et al . | 2015; Martin et al .,

|l treat ment has also beaddiassbonatkedkwi gambek
flamed persistent and recurring pattern of g
nctional AiPApal@f8ih&ihduaalhsi swiotrhy a@fr emariotrree d ti rkeen

phoirgher gambling frequency a®eeamreotelte mdt.i,c 2

r review;, Hodgins et al., 2010; Horak et al
d report more severe | evels of malmprae att meret
bstance use groups (Horak et al ., 2021; Pet
Similar to maltreatment, traumatic experie
ctors for adult ment al heal th problems, inc

smussen ekparngnebiByhoodwittrha uynoau niggenrd iinnkietd a

aviudbrst ance at 2&dTA nMreeygd 1a001.0,)Si mi | ar patterns
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i n GD; individuals withiGBhoedelk atamm@ni 6i caalk:
controll$se(d@GeYy et al. 2010; Hodgi nsetetalal,. 20

2005; RoberSmaremamlqgt 2dl7,cch2®@bl® ¢ dgimanthd | n g

severity and tfhrosge@@w (@Bhe tarmo ngt al . |, 2005) . Ear |
high prevalence of individuals in treatment p
(Kausch et al., 2006; Taber et al ., 1987). Fel

wit hmGdDio mmonl y eexmpeetriicemacledand(i pdgpendbenhegfect
mal t r esaetvm@ernitnthye n d a sa-tdiufadtrs( GBM sidnoest3 commonl y

e X pereneontcieon al abReeemanldy nelgoreak .and coll eague
physi cadbeaiegd etche single traumaGBoudbitsy pe t o si ¢
adul thbodprobl em gamdliivin gd u(al G) ,e XGihi doradt Sy enph O tr
identified using for mal di agnost(ikca ecrrii teetr iaal .o,
201128¢ g J)sescxtu a | and phygdmllli mg ufsree puemdday tand pr ¢
sevdarmi tiyndi vi duals with RGcoédwvénawhenmtbent do lulg
family environment, psychol ogi cal( Hloidsgtirness se,t aa
201Additionally, incr easgeadnbAdEnsg ssiegvne rfiitcyanitnl vyi

PG relative to individuals with PG with no AC

1.1Trauma, Stress Responses and Gambling
| mportantly, associations between chil dhoo
influenced by factors |ike alterations in str

2017; Teicher e6df tadn ,r egddrmdt)ierdnfBEeatsan azall 2.0,
El man 2a0l1.0,; Mdarzthand is also |linked with gam

2016; Ronzitntii redi vaild uf a0l290 ev@ipmpwIrGdDs of psychoso
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equency of daily stressful events, and tr ai

t IC§ El man eWeam. gt 2@L 0pn 2 thiB)cehsamn,i stms under | yi

as

un

fo

soci at iotnrse e itweimdimeed t r au ma uamambgenpd li yn g
explored.

Il n t hecubtoedtysitirgegsgehsy si ol oghovak heaeppypypmows dal ami

i tuadragryal WwHiPrdd!| ead essh og ingsnueelds cmags | eroetlreoapsiinn g

rmone (CRH), adrenocorti co,t rporpe pna rhionrgmotnhee (bAo
i-gphiti ght 0 responses (Chu et al ., 20RRe | sow:
ute physiologiscalypstmedey mdhdOmemase eturn to p
.lromeastad)i afbhalramces hoo\ e mpeec i pondo. | oHogweedv eorr, r e
posur g itcaarsptnripasl sstehriess ssyste@emm mivaeNo abney, t

| at ibeenswmeiegms chi l d mal treat menfwianhd aHPA garxii fsi ¢
dy of ilnidi @ altleudr veerecnr e as edhood bldvetoasd i g oand
activity (al 6Absi eBumdéa ,et202I1.,;, B20hd;| eCanpe
unts etoahbhl)o2e22al ., 2,b2AngVed)lAsmisat) 24 |

sregmdgmltdy na crAGt aodlP&@ihoglbeo rinn &g e ail f.i, c 21012w,) .
di viduals with PG show blunted-gmmpbdi mmlgogi ca
dividuals (Meyer et al., 2004), with some s

|l l owing acute stress ansdelainnei ncvoerrtsies orle laantdi oc

(Mani aci et al . ,; 2V0eIn8m eRa.railde vee2 Oab &rl,eeps2s0,1 @odn e S

gr

st

eater cortisol |l evels foll owing acute stres

udies have skmmssaedeapaohses in |ight of chi
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1. 2Tr auma, Stress and Gambling Urges
Childhood maltreatment and trauma also pl a
urges to indulge in addictive disorders, whic
(Gar dneRr, e 2tB@rd t2e0ilnl1 Si nha et al ., 2006, 2011, 2
substance use disor der ss,ubesmatnicanradrasgad ansge saiten |

(Gerhardt lent adlc.o,ho20 2u)e. di sorder, negative enmn

ncreased al cohedtli tcretviallg. ,ana0 us)e, (éPnd chil dhc

this craving following stress exposure, with
rate, and heightened skin conductance showing
(Ttawann et al ., 2018).

To draetseeear ch has primarilmpafsdcesesd porocaesse s
gambl i nBoruregxasmpl eei vtBd severity arnedl aatneo utnot o f
gambl i ngl matg @I LB, resluced gaimbl p amtriec gloars,i der
maj or sif@@abmao mt emede t @Bpusceh &n azall 20l ma i 2a0l1.0,an d
poor stress tolerability is |linked to gamblin
date comparativeldycaessessegdngt besseen substan
addictions, showing thatsat &k ptoegrhnesg,p aeuxppse rsiheanrc
stressor only enhanced cigarette cravings in
(Wemm et al ., 2018)r. elPatyesd otl ® gd tcrad s sanfewl@alnisfes e
emotasseci ated with trabmabme evedtit si magdt Béer
ur g(eSst eemta daBIBA9 .such, it is important to consid

trauma and stress processing in PG.
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1.3Current Study
The cur rcerdgsessttiuallyal |y assesséededali atdithaoorosdh i g

traumaa communiAt vy uPG asmmprhel e@ef participants und

stressor with acute mood states, gambling urg
experi ment al protocol. Based on the finding t
chil dhoodelt a aiuve etl s h€Cs et al . 2010; Hodgins et

2016; etPe#00y5,; RoberSharemamlgt 28@1.8x pR2e0clt9%e d s i mi |

to emerge in our study. More spéeéoobfdi talaluyna we
(including physical abuse and neglect, emotio
exist in a PG community sampl e real dthievd ithai ang
state and tr@aenceamtweiedss gofi fgtcrasmsd y greater in

to a matche®&E!lomamt red)l wad reoxuppe @1 @ d si mi | ar patter
study suchdatyh astt rpeassst p3eOr cepti ons woul d be sign

community samp,|l egi vhdd idthceodiiplade ldgisaenthsl | ng severity

t hoseGDwiatnd PG (Hodgins et al ., 2010; Petry et
associations by establishing |Iinks between gr
severity in our community sample. Bevéedsngf on
stress percepti onsalisno PeGk & nEk areatite it vadelo0gdy dt r a u ma

pasida¥0stress perceptions in pagneat @randlsi Iwd i
traumasiwgpmil fdi cant gy eas edaiyatsd r\@iGtsh percepti ons

We sought to replicate patterns of subject.|
an acute stress paradigm (EI man et al ., 2010;

2018; Wemm et alin 20&28RWE B§p e fgihe drindendo r st eel df



stress following
cortisolBurn é glp omgs €
trauma, subjectiv

hypot hesi zed that

i ncreased mood di
cortisol concentr
stress induces dr

13

the psyakRosoceactsvriegsoas
hese findinds,bletenebeonh ghootdo
e and physiolAgisathstwess r
greater exmperiifdmnccaenst | oyf acshsiolc
sturbances foll owing an acut
ations in wudeppokbhdmcgasmbkbhs

amatic physiappmgogqud atciditaantgievse

parameters to me@Balreditdheeste ales,po®Gle&; Pruesst

(7]
—

i ndi v,i duaamesl y r aw

udy daipfpfl @ reddratt eada lpar amet ers for physiological

cortisol |l evel s,Apea cemderc ha

the curve with réam@ateadaougdenundidbe( AWCve with

( AU

Finally, given
2020Daughter Bl man
showing greater g
t hper e s e ntte sstteudd yf or

gambling urges fo

t he-ilndtuerreat wnr eBascuhjagreagialimbdg es
24011.0, 2wv@0 S pought to replicate
ambling urges following an a

l inks between experiences o0

|l l owing stress exposure. To

subjective and physiholgoagmbclailn gs turregsess .+delsi pnoknss ebse

stress perceptions, subjective-iaddcphdygiamboghn

urges were also i

nvestigated.
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2.Met hods

2. 1Participants and Procedure

A total of 7f0e manldda sv)i dwearles r(e3c9r ui ted from ar
Canada,-88M#d. 30, 15. 23) . Participants primari/l
(64.8i%90W00d dentad yNantgi ve NB PV lmasAmBeruitdamsi an (I ni
Lanka, PakamsBlaanng,| aN#psahly y, Ac28n as Ple.rds% aans, Ar ab,
as other Asian (Korean, Papua New Guinea, Tha!
Cambodi a, Laos, Myanmar / Bunid#fa3a sB Hoot haeark ea pédr $i
the pudyci pants were requiHeead tthoy HeEoa&athr o lesa s(t
were required to have no current medical or p
substance or a.l charotli awispea 85 ks owadtiety sEB@ad @% dvh o
on the Problem GamblkFengr iSeve&Wyranta,dek0 RIPB&b ;i

The current study consists obfedatanfsbmdpa
examinieff edee smalkinng and motivation. After of
participants completed atliMIitNIer s yydhigatersitd oAss
standard demographics, the Problem Gambling S
Questionnaire (CTQ) andOpPer desubdafpleseoef Spat "
n=21 amd2P)G;underwent an acute stress paradigm
gambl i nagn du rpgreosv i d e da ts a5l itvi@nmespaompritessyti s pri mar i
focusesdibgrecti ve amaaplhryess odowlgligailed t omedidatf el
the acute tiress pdarmedbdbhmtsNRIF ahamBBeubed for
anal yses. A totna4l2 spuabrsta necpilpea nstisz ewaosf used for o

stress responsed%o acnodn dguacntb loiunrg AuUUXQy easn.al yses, it
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timestamp forcohkestabedvpr samptnee psotirnegds s2 )e xfppas w
participant. This was done by calculating the
upon their arrival at the research center (ti
and their fsoalliowa nsga mphl¢et smeeos npaBadi &Gmmi | ar | vy
participant, the t icnoelslteacnmipesd fporri osraltiov aa nsda m pnhnee
expobuirmepoints fzrard.3)Thwer evaisn achi eved by d
from their first saliva sample upon arrival (
task (timepoint 4, alsé@&anowhagdapphexsmapel gf 4
el aspee ween each salAlvtau &ya mprifecrecdidbrlvesscr tgir on .e c t

approved by the Hamilton I ntegrated Research

2.2Setéport Measures

2. 2MLAINt ernational Neuropsychiatric Thne er vi ew
Mi Ainternational Neuropsychiatric I nterview
clinical assessment tool designed for the

outlined in the DSMI BftRJ ,e dditthi oehdM )yt g vobns le( dD S(VD

ediion -Y)DDSMand the I nternational CIl alsOs)i.f i ca:

I n the context of this research, the MI NI
psychiatric diagnoses. The MINI demonstrat
sttuced clinical interviews (Sheehan et al
demonstrated excellent interrater and rete

values ranging from 0.52 to 1.0 (Sheehan e
2.2CRil dhood Trauma QuestionnaiThe (CII®3 Ber nsi

retrospective measure of child abuse and n
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and emotional abuse, emotional neglect, se
mi ni mization/ denial. The CTQ@tshsaws elHiicglbiVva
2-t om&nt h interval (intraclass correlations=
yields high internal consistency with Cronb
to 0.94 (Bernstein et al., 1994). Wi thin t
excellent intUsrOnad8l8)cconsi stency (

PBoblem Gambling Severity Index (PGSI; Fer

The RPGSla -uwsdddkrleygdft questionnaire that pr o\
gambling problems in the general populatio
which assess problem gambling behaviours (
fivlkat assess gambling consequences (i .e.,
problem, financi al problpepam)nt |LlUiekness aemrsec alne
l=sometimes, 2=most of the time, 3=al most

consi dt=@nadndd)(teetsetst r=él.i78Bbi IFietry i(s & Wynne,

the current sample, the PGSI e®o®ad)r at ed

Pdrcei ved 1St0r gdPS5;SSCahen EheaP®ESi 408RM)Qel f

report questionnaire used to assess the de
events as unpredictable, uncontroll abl e an
i ndividuals aged 12 and R®»®O ear d nas kva dl utad si
how often they haveofiamltt La kceeartt assicra |l vea yf rcoom
Often) .-10heem&®Sstrates good intetaat consi:
reliability and good concurrent wvalidity (

sample,-10hedem®&Bstrates exl=0.18&Mt. internal \
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Pbofile of Moods (POMS; Curran, Andrykowsk

Droppl emahhe 1P@M3-riepoatsaldijfective |ist of
mood statesanxlihd yt srudiscral e, whi ch consi sts
edged and finervouso is a valid measure of

( TMD) isscocrael cul ated to assess changes i n mo

calcul ated by subtracting a positive affec
Sublsecascores (tension, depression, anger, f
G&mbling Urges Scal e (BaWbS;d Rany Ituh e& ADecio,h 020
Questionnai s et ebrhspGWE measure assessing a
by requiring participants to indicate how
statements. The GUS demondt0aa8ddd ggoooodd i nt e
predictive antdy coma umeleindbivlailtiyd,i suggesti ng
tool for assessing gambling urges in noncl
Trier Social Stress Test (TSST; Kirschbaum,

The TSST -used wroéebygol for effectively ind

chosocial stress. The TSST comprises two p
se; the anticipation phase givegspartctihci pa
i stant position in front of a panel of jud

i ver their speech -fmiomutte mneant &Is amidt tmenpil @
told that they arees shneinntg orme dmrdd/e d afnagru afgler.
Saliva Sample Collection and analysis

Saliva samples were collected by passively

ypropylene vials) whi-80AGefrre@atemquontidl aanm:
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were assayed using an expanded range high sen
(Salimetrics Cortisol Enzyme I mmunoass-ay Kit;
3002) to determine free <corretsiuslotls caoraec/eenkt prraetsi soe
Samples were centrifuged at 1500 x g for 15 m

t he manufacturer S i nstructions. Pl ates wer e

mi cropl ate spectrophotom&Aer, SBmpTelk, wVearhmcor

t hangB8dQ were diluted with assay diluent and
optical density (OD) was computed for all dup
cal cul at eadn dfaorrd ,e accohn tsrtol , and saliva sample by

the average OD for the zer o ( Bw)As shhaythbee veearmgp | a
concentrations were determined by interpol ati
paameter nonlinear regression curve fit. The .
information of the sampl es.
2.5Statistical Analyses

Anal yses werel BEn8RBS&§S e uBornpg. Ar monk, NY) .
screened for outl-wamsl ahdAdNOVAmavlaist gonAuacrned w
demogr apPh@Scl, gaihMk esage, haenidg hPtGSIw,etidg\hatl,paconi € i p
group) to test for group diff ewamwletsi Vair igatoal p
ANOVA was c¢co0nduTcQ eBd8-BM0i tshc atidhde®) ¢( DV:al scor e, Emo
Abuse, Physical Abuse, Sexual Abuse, Emoti onal
Mi ni mi zatdmd /H®RSTioalal Score; | V: participant g

onchil dhood tr ammda pextmeeisiserndc &S
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To assess whether meassoeisB®¢és wih# dhiddthy odd t r
forward stepwise |inear regression was perfor
Physical Abuse, Sexual Abuse, Emotional Negl e
Similarly, to evaluate whasdeci sttedediBotpld ricread
in the mM&3Spapmpaef ¢rward stepwise | inear regre.
was conascreacdgc eéovahypssdlireeds®l s t(oPtSali nea@aovs ws ) .
mul tipl e | iweeraer croengdruecgtsendo ne speci fic influenc
traomaPG seve30tgawnslt pass perceptions.

To assess subjective and phl2s(iGrloougi)c ale psetar
measures ANOVA examined the acute stressor eff
Di sturbance (TMD) foll owi2f@Griohue )T 3 ®P.ecadreat hmera
ANOVA assessed the effects of stress on aver ac
after the TSST. | mportantly, we also assessed
foll owing Formula (1):

((SLBBV2)/ 18002)
where SLV3 is the averagpo-EB8T,| s8LVZoing etnh e ad\
cortisol concepméSSalt.i on coll ected

Given the repeated nature of our study de:
assessed using ndawei ALt bermontlas ;tlbe curve wit
( AWCantdhe secobdidhigrremuluander t he curve Dwith re:
(PruessnerFenrmBll ase(r2@&3)As&Jcan index of

AUG=SLV3 +I1tB8LV2 (2)
2
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where SLV3 is the averagpoEB8T) s8LVZoing etnh e ad\
cortisol concem@SSalttiaoenp rceosltelinahdstagidhedni nut es bet v
wheSLVa2nd Slawdpl es were coll ected
Formula (3) sRUes an index for

AUC AUGLVI2: ( 3)
where SLV2 is the aver agprieoST tutaseod r ecsdeninatesn ttrhaet
el apaedni nut wh eShLevilwd e Blavmdp | es were col l ected

Once cAUud AWCues were generated, a multiva
percentage change i ncamnd tAAOtHdependentraarioabl
participant group as a fixed factor to test f
concentrations f ol | owdonvga raina taecsatladp psetraradi 9nsy e B anrr &
to cortisol c orthcee nnmumhtaronsf imocdrusddesdi nce t he peé
samphkeSSMas taken {7#dd8nthednuuanbser of hours sinc
woke up andpse-8E5bBwas staankpd e 7 8 8 nthedjppuanb®r of h
since the participant apele3Swaisr tlaketn e @lunared
4. 644 5ambaitrrsumber of hours since the participeé
po-§6Swias takenb55(rRrd@Bdedlur-s=s.

To assesshwhehbead storca wtcaud ewistutbj ecti ve and
stress irmespwrodseadmp lpanfilfopaatd ¢$¢tepwise | inea
wemper formed with candidate variables Emotiona
Emoti onal Negl ect , Physi cawi tNre gd cewctte sawnbdj evd tnii v
reactivity (i.e., the chgmE8STnTWMMDspatenal &t e

TSST TMD scores) and acut e. ,phtylsed od eorga eematl csh a rec
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cortisol concentrationscecalces$ atechputsedgudsionagn
and AWdCues gener at eldi nferaorm vieorrsmusl amuwl3t)i)pl e | i ne
conducted to examine specificacaoaféusunbpecbives
physiological stress responses

Considering thest riensdsuacteudr eu rsguepsp otrot ignagmb | i ng
third I2(Strroaupy) repeated measures ANOVA to tes
to gamble. To assess whetalsesrocmaasmibivd & gofur gleisl,
forward stepwiswrpedrnfecarrmede gwietslrs icoanndi date vari
Physical Abuse, Sexual Abuse, Emoti onalt oNegl e
identify gmambadin fnigb lua widSsyT tvwiet hi n our spabmstampl e
who completed onRlBitmeasrs ypyarsauds gmul(ti ple | ine:

conducted to examine specificgambl umpg-eanglges s

po-$6ST
Lastly, to assess awshseotchieart estterietshst hpeerr cseupbtjieac
physiol ogical stress responses aind gumobfd a myl| e

PG partm2ilgfaonrtwsar(d st epwi swarsl n nwialrth rsecgobreesss,i oanc
Ssubjective stress reactivity, acute physiolog
change in corti saevlialcoensc eamtbdruadtdifo nasn,d Agla@mbdti ng u
TSSO near versus mulswargdoemdluichedr t oegxasmsinenspe
oBtress meaaccuetpet isonbsj ecti ve and physiol ogical s

pr-anmo-§6ST
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3.Resul ts

3.1Demographics and Descriptive Statistics

Table 1 presents the demogr &phoc fchlalrawe e rt
mean PGSI scores. Within the full sampl e, a C
di fferences on smoking status; significantly
X( N7 0) =4p<®295) relative to HC participants.
(F(1,68)E®. D463, and had W §ghes8)pwk.i @) hinnokmygs,
Ssubset of partici paEmMt2s) ,un dnedrigvaidnuga ltsha nT S STe (P C
signi fhiigdaretr]l ypreval enicre toli e me &% th=a# B )opdnzs) &()

relative to the HC group (Supplementary Tabl e

Demographi csN=awd )Descriptive

PGn85) HCn=( 35)
Gender 16 f emal es 23 f emal es
19al es 11 mal es
1 ot her
Smoker* 10 yes 3 yes
25 no 32 no
Caffeine intald4 yes 12 yes
21 no 23 no
Medi cation inl4 yes 8 yes
21 no 26 no
1 missing
Ethnicity 20 European 25 European
3 South Asian3 Native Nor
2 African 1 South Asi a
3 Native Nortil Arab
7 Ot her 1 Persi an
1 Ot her Asi a
3 Ot her
Mar it al statul8 single 16 single
9 marri ed 10 married
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3 common | aw 5 common | aw
5 divorced 3 divorced
1 widowed
Empl oyment stl17 empl oyed 25 employed
lunempl oyed 8 unemployed
7 retired 2 retired
Hi ghest | evel 8 gr-a@é¢1l19) 6 gr-adélsg)
24 college/ u2 trade scho
2 Master 0s 22 coll egel
1 PhD 5 Master 6s
Prteax househo 12%$45,%30, 0008 < $35300000
6 $3&%,600MO0OO0 7 $3&4,600M®MO0OO0
1 $785,900®MO00 4 $66&6,7060MO0O
2 $96,1060 000 1 $7859MQWOO0
2 $10%,9020,06 $105,9D20, |
1 prefer not 2 prefer not
11 missing 7mi ssing
Aget 48.4 (14.43) 39.63 (14.095

Height (cms) 170.21 (10.89170.68 (8.33
Wei ght (kgs)*90.36 (20.65)79.22 (18.64

PGS * * * 12.31 (5.05) 0.25 (0.78)

NotDea.t a presented as M (D) Ol OstOvioati hleerdwi s e n
signifilk@8lce= Problem Gambling Severity I ndex.
Lanka, Pakistan, Nepal and Bangl adesh. Ot her

Gui nea, Thail and, Philippines, | ndonean a, Vi e
and Singapore.
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3.2Group Differences on Childhood Trauma and .
Figure 1 demongtrroatpeditiierlkeatceeseron measur e
and per ceA voamdeys tMMANDOIVA srigwme dliecdant group differ
parti MFgan6Ss, (sDo=r%.d3 25)i gnCTQcaot &l 1B c6ghHesl 2(. 2 9
p<0. 001) rel ati vM=6tdo 3HC .Bar=t8h@di2®@d Rt supscal es,
participants reported siFfidi 6790 apd&Gl. @EGMpr ePEMS T |
Abu el , (48B) P3R2.,001), SHXly®6I7)pBu.s®RG(, Emoti onal
F(1,67) pd®..®D)9, Phyrilcéll) Md@l @&P), (and signific
Mi ni mi zat F(oln,/eD7e)npdadl.. B(BB), experiehovesvreual svwi
PGQM=21.5882,alSDb=5n.a4d3 )si gni-ffd csatr@t il g6 )i g3le.rl 4P,S S

p<O0. el )a toliCeM=(L 4. 17, SD=5.61) (Figure.1).
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PG participants report significantly more childhood
trauma and perceive greater daily stress relative to HCs

80 *ok
BPG "HC
70
I
60
w0
L350
=]
7 40
=
<
g 30 *hk
20 *xk *kk *% * ke P
I
‘Pl
0
< < < < " N S Q
& §F §F §F &
o 3 9 ) Ry & S
NN N P R
<& S & S R > S
o ‘_\% Q“JL‘ 0{" %\Q (-5_\-
< ol < &

FiguMeah. scores and standard errors on the Ch
Percei ved StlrQ)s.s Mecaan es adPrSeSs ar e shown xtor t he
Ssubscales: Emotional Abuse, Physical Abuse, S
Negl ect , Mi nimiz-2a0i 0ot DlenSan-rdganide G o p p :

*p< 0.0 0..001
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3.3Childhood Trauma and Problem Gambling Sevel
Gambl ing

Emoti onal Abus &gexRBlay,s AbbracsteiAdoruasle , Negl ect , P h
and Minimization/ Deni al were used as independ
regr easssiesrs assprolaltemngambltihng severity (i . e.

correlations of the variables are sho@Wn35h, Su
p<0. @&BRhysicalr=Nedd.,e@d) (significantly Teerrel at ¢
prediction model contained 1 significant pred
model was sstganti(f@18)aBnal@®5 0O, and accounted for 1
the vaR=0ahbAd{(RF8t EB6pblem gambiieg, sGSIiIi Tyt a
was prasmacdci ontiegchewi tithevel s (. ®HG 50 cwi t Negl eat

sample (Figure.2).

Tabl e 2. Childhood Trauma and Problem G

95% ClI

Vari al| Bet g SE LL | UL b t p
Mo del 1

Physi ci

Neglect 0.66 0.27 0.10 1.23 0.3} 2.39 0.01¢
Excluded Vari abl es

Emoti ol

Abuse -0. 07 - - - - -0. 3 0. 8
Physi ci

Abuse 0.20 - - - - 1.04q 0. 79
Sexual | 4, ; ; ; ; 0.0! 0. 8¢
Emoti ol

Neglect 0. 08 - - - - 0.47 0. 81
Mi ni mi ;

Deni al 0. 04 - - - - 0.23 0. 8¢

NotSeE. = Standard Error; Cl = Confidence I nteryv
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Physical neglect significantly predicts gambling severity in
individuals with PG

15.0

125

10.0

5

CTQ Physical Neglect Scores

5.0

5 10 15 20 25
Gambling Severity (PGSI Total Scores)

FiguBSealtdeamdmnstt rating a significant positive
scores on the Childhood Trauma Questionnaire
Problem Gambling SeWet hiPpE@tbdex aof @l wBc dr st e
regression s howgtsda tghna tfaiRshaytstii laptadodb | veimt gamb | i ng
(b=0 . 6¥ 50Bl ack dots denote individunaB4dparticip:

3.4Chil dhood Trauma and nSdtirvei sdsu aF esr cweiptthi ofrso bilne

Emoti onal Abus&gexBlay,s AbnacsteiAduasle , Negl ect , P
and Minimization/ Deni al were used as independ
regr eassssiesmsi ng apsasiaglisdadmseswi tpleAAOepbdbt ahsS¢EDr e
The correlations of the variables are shown ir
emerged bédtOwaeard RKIE hnee gpsrwerdeéesct i on model cont ai
predictoday 9Pptarsds(I &I T ePpdatiantni Scooksdaspci at e

CTQ subscale within our PG sampl e.
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3.5Acute Stress Effects on Subjective Stress
Aempeated measures ANOWAI neetlhe editc mdsms gni f i
ratings of TotalpMobidcDpanus bamclkeoth groups e:
i n mood dpiosStEuS(HL4 P b8 1pkD . OORIi guhewver, the Tot
DistuiGmaoee interacti ¢Ff 2P&s 6@ &t.) Exiagmiinfaitciaonnt o f
the POMS subscales more closely demonstrated
foll owien@ppéearddi venlg@yifniccraematseeasc h negati ve em
subscale ¢fSupipé emm@MSE &y Moglr spkecafeedaméagsun
ANOVA reveal emdaian safgfnadti cafntst rFeEdpPp48n203atings
p< 0. OMelpr e §(s3 p&. &D.,Ah)y €r 2§ 91 3mD . 0Palt)i gue
(F( 2p=61,p<0.,05onfFUs,) 40) £$3@B.. A®GR), (BE(ndp VL §6 1B
p< 0. OWhlerpeadryt i ci pants i n both groups experience
and a significpof68¢e¢Sriadeaur nresgbts for over
Di sturbance, interaction effl@GctosFp&PE 7806t sig
p>0.),05DepfQrsosifpdttp 2. 1D .),05FaGr g @4 . ,390.),05
Conf uGr o@p4pPe. 3D .)0S6r Mrgodipd pe. 0D .).050nl y a
signi fi kGrnotupAnignetrer aFc 8 PBNn3kMeNddd (Suggesting t
individuals with PG experipoffcsesd aedrandatver troi €
Suppl ementary Table 4 shows the mean and ¢
bet weprempp@anmo-$68STi. gnilfdatcwemprdnup diefmfee igreedis 8 §,
PG participants reported signfiidantiLg. haitgher
p< 0. OMilgher Fdn4i0gmpd@.. ®D)6, hi gkeEelr, DE)pIC4s,si on (

p<0. 01) , h F(glh,ed4r 0 PARG@,e 0 5 ) , hiFfHie @ 0BE®, Pue (and
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hi gher CdAf AD)pRR(01) r elPaotFitSyRT,t oPAH Qsa.r t i ci pan
significantly highef{lTd0ahp1®o@®@OD, shiugiheamcEe s
(F(1, 40 )p<®..®2),, hi ghkelr, DE)ppEB.5GME), ,( hi gher Ange
F(1, 40) p40.. BBD), , h F(glh,e4 0 )F3o<t@.. e’ ),( and higher C
(F(1, 40) p@A.. ®B)B,rel ative to HCs. Groups did not

ompranmdo-I6ST Vigepx0sCdDy.es (

a) Significant increase in Total Mood Disturbance
following an acute stress paradigm

A A~ A 4

80 VI I/I I/I Group

8 _ HC
- PG

S 60
o
; J J J
E MUinmun 1
)
=
g 2
E il
E
=) 0
=

-20

pre-TSST post-TSST

FiguRep&ated measures ANOVA demonstrating str
scores. Si gmirfoiupa rdtp Feed TegamdE ST denop<ddd O0aDsl * * *

¢
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3.6Stress Effects on Physiological Stress Res

3. 6 Radwortisol wvalues

Figure 4 demonand ali egtsvodudpre dwif f erences of c.
concenprabhgoha&ST (i .e. , raw average cortisol C
2( Griqepr)i merppéeat®d measures ANOW irne veefafl eecdt noof
on cortisolpocIothSfe 1t B&) p>®@n F®G .t her, the Cortiso
ConcenltGr @tuipon nt eraction Fwas38)mD. D66 si ¢ mpfoi ¢ a
gr supdici fofgr & SSA( 1, 35)p>D.. BG@o-IBSH( 1, 35)=0. 088,
p>0. 6€6)ti sol concentrations (Figure 4).

3.6l.n2d.i ces of cortisol reactivity

A MANOVA with percent chahdy@anAltCemtrdr esb| ¢
as dependenparvtairdiapdnret agordoup as fixed factors
percent change i nFclor3a)peld. @BN,cEhgurae i Dnand S
Figure 2 with HQGR{tll, 3&np=Be by e BWNP LY &1 6as

F(1, 35)pD..D®H3, Figure 6b) between groups.
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No group differences in physiological stress responses
following an acute stress paradigm

.5000 Group
2]
E HC
&
= 4000
%}
<
g - ol
23 “
2 & 3000 =
| = i i
=
<
v
&0
S 2000
P
>
<«

pre-TSST post-TSST

Fi gbRepeated measures ANOMAIimewddleed md sSitgeist
cortisol comoendredampramko-3 6S{@EF> 0.P0GH)g.rma2p@; HC
gr onFR:1 .
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Similar change in cortisol concentrations betwgerups
following an acute stress paradigm

600

a
(=)
o

400
300
200

Percent Change

100

——

A) No significant differences between groups in

PG

Fi guNe

(=20) ;

AUCg values

8igdi ffemaences
AUCF( 1, 35)pD. V&3 ues between groups.

l i ght

HC

grey

o

) 1
_1

B PG OHC

e i n average

cortisol

g-r2dup - HCh=@doup:

B) No significant differences between groups in

AUC: values

35

25

1.5

AUC Values

0.5

-0.5
PG

bnra2 $) denot e

t he

T

HC

bet we(e(nl,g3rSo=Bs. 8ldby &)

Bl ack
HC group

concen
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3. 7Associations Between Childhood Trauma and

3. 7Stbjective stress responses

For subjective stress responses, a forward
vari Bmétisonal Abus&exBhy,s AbbnadsteiAdruasle ,Negl ect , P
and Minimizati omd Dexns ad s sualsa mduend nion wi MbD (i . e. ,
bet weeIn6EST pa-8ST-reeloffted TMD scofltees )c amr eeluat iPd
of the variables are shown in Supplementary T
bet ween changes i n . TThMO mmeadIiCcTtQ one amadels cont ai
predictors and therefore, changes ians slToxD atodd
tan@TQ mesaswirtehin our PG group.

3. 7Co2r.tsitsroelss responses

For the physiological stress r®esxypwals eSsb u sEean
Emoti onal Negl ect, Physical Neglect, and Mini
vari abl sepiamatker ¢éeoerwardretsespwinsaprlablyaassotoat i
percent change in coeand sdMbiCoescktaoatlrawiongst hauU
group. The correlations of the wWarrieslkpleecd i ared y
prediction models for percentcccohmtnagienedn ncoor t i
significant predictors; neither cpesoentatela wg
any CTQ subscale within our AREvabmpbe. omhéehpr
hand, contained 1 significant predi cmodeland w
was st astiigni(FCiad dlmgt) p<d.. DBy, and accounted for r
vari BPnoel95, Radj ub®@cdl ues weasespci et gihlewi t h

Physi caf=0 Ab@@Qpbwi t hin our PG group (Figure 7).
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Childhood Tr auma Cortisol

. ) 95% ClI
Vari al| Bet g SE LL | UL p
Mo d e |
Physi c;q
Abuse 0.00 O0.00O 0 0.00Q(@ .14 0. 04
Excluded Vari abl es
Emoti o
Abuse 0. 2¢ - - - .2 0. 23
Sexual| o o5 . : . L2 0. 7¢
Emoti o
Negl ec -0. 46 - - - .01 0. 0%
Physici o5 53 . : . .9] 0.0
Negl ec
Mi ni mi ;
Deni al 0. 17 - - - .66¢ 0.51
NotSeE. = Standard Error; Cl Confidence

Il nterv
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Physical abuse significantly predicts AUCi in
individuals with PG

09 )

AUCi

5 10 15 20 25
Physical Abuse
FiguBSeatter plot demonstrating t hPehyssiigcnailf iAchaurs

scoogresthe Childhood TRaemaUQdesttbern&ureeandl :
(AUC val wes hin the PG group, a forw®hgsstcapwi s
Abusiegni faiscarrct |aAtUeCd a w@® & 0x3Q h Bl ack dots denot
individual participa2nlt)s. within our PG group (
3.8Stress Effects on Gambling Urges in I ndivi

Figure 8 demonand al egts vodudpre dwif f er e rpac-@endi n GU
po-§6STrepAated measures ANOWa irne veefafleecdt noof ssitgrnei
gambling urges (p>00l.|GBWitnhge rt hGet bTeSpSAU Bt er act i on W
nonsigmprdiC@ant $SignifipaanpgyddTp amdrfgead;n ciensd i
wi PEM=16 .S@OE2 . 7 4) sriepma rfmiceaden tglaynb | i pmrgleSuSrTges b ot h
(F(1, 40) p4B..0OAB), reMabi 380 .tPDMHLsWHISTS B S

Mps1l7, 9SD=1B(;1, 40 p<A.50®B1) reMat6bve6t oSBE€2. §5) .
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No changes in gambling urges following an acute
stress paradigm
25 Group

Y HC
—PG

N{
N{

20

GUS Scores
I
I

pre-TSST post-TSST

FiguRep&ated measures ANOVA demonstrating str ¢
scorSag)ni fi cagnmtoulpe tdp @I Temanted& ST de nop<eddd 0aDsL * * *
3.9Chil dhood Trauma Predicts Gambling Urges i |

3. 9PAL-BESST Gambling Urges

Emoti onal Abus &gexRBlay,s AbbnacsteiAdrnuasle , Negll ect , Ph
and Minimization/ Deni al were used as independ
regressioasaeaasyasspamalti pon&dSHFTehThe correl at i
variabl es are shown in Supp0l.e4dern t0dbr)y TEaroltd oh;a
NeglreOt 908, 01) and Pihys i535&I, 0N¢églsegmni ficantly
gambl i npg-e®6SdesThe prediction model <contained
reached in one stepTwbtle d40. vadaheambédghi &#meaad
(F(1,19) pd®..BD)1,, and accounted fR=0.r305u2g9 h lAyd j3uxs%
R=0. 3@amh | i nmr-TeBrSgre sva s apsrsionea raitileych ewi tlhevel s of E

Negl(=r t 3@ .1 0wi t hin our PG group (Figure 9).



Tabd@®hil dhood Trauma and Gambl ing

. | 95% ClI
Vari al| Bet g SE LL | UL b t p
Mo del 1
Emoti ol
Neglect 1.33 0.41 0.44 2.20 0.59 3.2 0.00¢
Excluded Vari abl es
Emoti ol
Abuse -0. 44 - - - - -0. 3 0. 17
Physi ciq
Abuse 0. 1¢ - - - - -0. 8 0. 3¢
Sexuall o ¢ : i - | 1.270.21
Physi ci
Negl ecHf 0. 30 - - - - 1.3¢ 0.1
Mi ni mi |
Deni al 0. 17 - - - - 0.5(0 0. 614
NotSeE. = Standard Error; Cl = Confidence I nteryv

Emotional neglect significantly predicts baseline gambling
urges in individuals with PG
25 o

CTQ Emotional Neglect Scores

0 10 20 30 40 50
Gambling Urges pre-TSST

FiguBSea®ter plot demonstrating t hEemostiigonniafli c an
Neglsecwmtr es on the ChildhogamfiAliangiauQuestpoinori
the Trier SWMIitaliP@thbaps Hhe dtor wa e d r sstshaopweeirds e | i
t hEemot iNoengdlect sasgsnacfii antaegce bwit toln egf aonmbeluitneg rst r e s s
(b=1. 3xQ .1)0.
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3. 9P SST Gambling Urges

Emoti onal Abus &gexRBlay,s AbbnacsteiAdoruasle , Negl ect , P h
anMi ni mi zati on/ Deni al were used as independent
regressioassaseaasyasspamal i mposSuesgTe h The correl at
variables are shown in SuprpDempm@®ntOdrny TEarolte olnta
NeglreO0t 46, 01) and Pihys i50&l, O0N¢églsegni ficantly
gambl i npgo-3uBrSHe sve vheer ,prtedi cti on model contained
was reached in one steplwi bh. ndoheamodeél ewasem
signi(F(ilc, almt) pd4®.. BB, and accounted fR=r0.r305u4g hl y
Adj uRt@d®2ambl i npp st YT swa s apsrsionsd raitilegch ewi tihevel s

Physi calb=2Ne3¢g0eld0ti t hin our PG group (Figure 10)

Childhood Trauma and

: ) 95% CI
Vari al| Bet g SE LL | UL b t p
Model 1
Physi c;q
Neglect 2.30 0.71 0.8} 3.80 0.593.22 0.004¢
Excluded Variables
Emoti ol
Abuse -0. 13 - - - - -0. 6| 0. 514
Physi ci
Abuse -0. 41 - - - - -1.9( 0. 07
Sexual | g 27 . . . . 1.01 0. 31
Emotiol 5 54 . : . : 1.07 0. 24
Negl ect
Mi ni mi |
Deni al 0.12 - - - - 0.57 0. 57

NotSeE. = Standard Error; Cl = Confidence I nteryv



15

Physical neglect significantly predicts gambling urges following an
acute stress paradigm in individuals with PG

15.0

12.5

10.0

7.5

5.0

CTQ Physical Neglect Scores

0 10 20 30 40 50
Gambling Urges post-TSST

Fi gur&caltOt.er pl ot demonstrating t hPehyssiigenailf i ¢ an
Neglseeomtres on the ChildhogamiriangmauQgesti ohhaw
Soci al SWirtehsiBhQTtebsetp, a f or wared r sstheopweids et hlaitne ar
Physical Neglassto cs iagrregdd swatdahtd aymb | i ngh=2 030 ® wi n ¢

p<0 .1)0.

3.10Associations Between Stress Perceptions, :
Lastly, a final forward stepwise |inear r ¢

bet weeln0 PT0OS al Scores with both acute subjecti

wi th gambplrHeamglo-@a6&&dsin ouU=2RBE group
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4 .Di scussion

Tlkeai m osft uvdhays & ¢ ®reesisat ibcent sweiegns chi Wdbboées sr aur
proceasngdinng@ambl i ng ur gePsGIn dii viindduPa@i edpaedil tsh wi t h
signi fi ccamitlldylr @mwdnat i casxpwghleanees per ce@atyi ons
stress He@dFavbmviehteoCTp yssuilhcsaclalneesghssbcsagaeadf wtf
P&GeverFoyl owing acut e-retproesdge,d tshegnRG&igramupg ys e
di sturbance, yet demonpadmrsidaed va blourmtoad rod st i
group, chibdgod@istsmati matoerd ivsiotlth changes. Acut e
did not heighten gambl i nan d rgutersd swshoirc hi nr etnhaei nPeC
never tehmeolteisgsi yan ¢ awe me gWWwiegc kR md | i npg-anrdg-orsda s s
expowiurlein therRrGpgrcoupely

Consistent with prior research, our result
significantly more ACEs relative to HCs. Brea
with PG experience significantly immnrad earbatsiegn
physical abuse sexual abuse and | ower mini mi z
mi ni mization/ denial scores = greater trauma).
significantly correlated with iemg hf drorsrh arfe d h
variability in the regression modaksoamnly eplwy
gambling severity. These resulrtespoartda ncgo rseii sgthet
emotional and( plhegsheaeraletpeygls.e,cal O ey teilkodku | ar a s
single trauma subtype GO asdghtiHobed kt ey BhcCcread
Never tdteH eers bsatvied iad ssloi nrkesp cdretrtavde la m& Bsuesvee r i ty  wi t |

a commumpioefy mseemm agHo@wgmesa ,etswad getsh2e0riPe)lt datait on s
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bet ween childhood trauma and gambling severit
trauma expkbirsemegancies in the association wi:
variations in sample characteristics, cultura
st udNieevsert hel ess, our findings collectively su
physical and emotional needs to children may
l ater on in | ife.prHwmtshbnegmor e ¢ e o b n sntoedeey saft cel I
t hesdatnkeen childhood trauma and gambling seve
al ., wa20Zund no significant associ3dt idarys sk e tew
perceptions in individual swhwiilteh rPeCG. e nTth esster ef si sno
moderating effect, the enduring dedgemsdeamf ch

term stress percéemBNevest hel ebe, contexesafts a
findings of sdahginlidh acad bhtdryasrthridag Aiers wi t(hF ePIGs hreerl a
et al. 2010; Hodgins eteta20/00201Robéaane et al .
Shar man ¢ganal c ol u2n®ddadi sveed rye mohreas enreceedd fwmd ear st an
distinct pathways through which recent stress
pat hol ogy

We also replicated patterns of heightened
stress Pplamat 29IthoMani aci et al ., 2018; Meyer e
2018ndi vi dRG@lepowitteld si gni f imoardt Idy s g theasn céeg v e
negative emotion subscales, including Tenmsion
particul athaournfli mddongl s with PG experience
scores following aeut e soxndenalsexppesuroa sr eolbasteir

hi gheangéeantamdgetin evedsvi dual s with GD rel at.i
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i ncreased o0s eelximtgnitveemicye negative emotions duri.t

(Mani ac
of acut
( El mas
with pr
negativ
pat hway
behavi o

i ncreas

i et al ., 2017)i.ndeackeetyrteagetrhesrenst he ve
et satr ets®@ssmydws ttrhuggl e more with regul at
et al., 2017; Poole @hial opbs20v¥3@ti Ragi
e viamus trseesgagaersgsh ng RGhidnkli béi weémbmi es i n
e emotiogpsfropmomschibl BH & mand/ mesrkg i taynd No
s model t® 3 DdBdINeoWsRPID MPELU g gtgsats addi ct i v
urs stem from a harmful cycle governed

es engagement in har mful behavatours (S

risxXperi elnast ilrogpgi mpacts of maltreatment and n

emoti on
stress
subject
find si
childho
researc
gambl( Po
stress
that ot
pl ay a
Therefo

interpl

al distress amaeévteo t dhwwha@ e pgaasntb | & xnpge rmaey
or negative emotion coping mechani sm,

i ve ands o hrysspdmgdesxadndatiOGunkst wdy hd gd mt
gni ficant associations between acute s
od trauma, indicating that Néeerehates
h has shown that emotion dysregul ati on
gl e et Allt.howPhl 7We ai med t o i nvestigat e
reactivity and chil dhood atriaoummsa shu gsg eosrt
her factors, such as individual <coping
rol e i n s(hGepnitnegr tfhoirs Suebl satta nocnes hAibpuse Tr
re, future studies should consider the

ay between childhood trauma, auwuste str
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Contr aroyp stear vteldeases in subjectiveedtress r
di fferent pattern of blunted phyR&woimpaqirecal t ot
HCWhil e not statistically signifidtdemal tthye t o |
individuals exhibited higher average cortisol
after exposure to an acute PBGrdavs paTlhes g mf ic o
chall enge previous sdardtiiesoli nlde wealts nign hrea ghd res
gambIMamseatcial ., 2018), i nst ead atlhiogsnei nwgi twhi tPhG 1
di splay attenuated -HPAatedgpandestit mubgambhgnagi
recreational gambMemresoVd®rar icuretr eadul,t 20MiI0QhI i ¢
chil dhooddstsrocumda hmmggevs tihn corti sol |l evel s f ol
suggests that chronic stress expnopseunr e during
physiol ogical stress responses (VanTieghem &
ACEs demonstrating dysregulated stress respon
| aboriantdourcyed stressors (BunedlgetVadl. |, mi20 let; &Cla
Al t hough the current study observed blunted p
community sample, our findings nevertheless e
demonstrating signifiwaaenvhU@®@esti aedamsasiuuateso
AbuseThus, while physi ol ogioccaclurs torveesrs tsi ynmset eém a
with PG resulting in | owered basal cortisol,
abuse can show a heightened aColtkeceicéely)]ttyh:
findunndgesr score the potentieaglponwmpoitgncea bdot HPA

per pet patoibdgeamafbl cngr  e(hRariios et al ., 2010)
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Finall vy, despit e stthiensdsigtaetbditr gBesc b epgp@rdti,ng
20280l man 2a0I1.0, our findings revealed no amplifyi
gambling urges WwWnshieadt hepdPRE&xgrpaped eitdpht en
gamplenaffected by .Neeest hekgsmssepul aniad 1y s
demonst reantoeed otnhedt negl ect significantly associ
physicadi qureigfliecdant | gga mbslsionfgo &U reghel swigt Bt rienss mani
the PG group, | Bsogwgidtshtl idnag d afl ecastrerad ivte t mmle dn at e
StrpeesrscepHooalk et u@li ndihZza@2 p)hysi calaqnegdiextte s i r
gambling urges underscores tACEsnnisha@iingf | uen
vul ner abi-l hddgcaenibnlg t ved gaspge, pl¥a t o el ement s of bet
adaptation tdhetreasmpshualisz & uanerheeaudneeq Il ¢ n g
mechani sms through whiscthr ecshsi | sdyhsotoedm naedga petcatt isohn
|l evel s and prad aida prte aset icwiptiyn,g st wast.egi es and
Additionally, contrary to previous findings s
perceived severity and quantity of daily stre
study failbdséeofregdgingat@8l0hsteads mpertclhket  pas
subjective and physiological stress reactivit

gambl-andr-P®STol | ecti vel wndtehsxde fféier kian g a | rel

bet ween childhood trauma, gambthongeswveéehi PE a
4. 1Strengt hs, Limitations and Future Directio
To the best ohfi souirs ktnhoewd teirdigsee $stowdegatr oy | i f

r el astter etsos pngamlslsiimg ur ges PiGihhengiuwadgusalf 11 Wiyt

replicated and extended previous research fin
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process@Dhgenhadcing the rel i absilelaitt winhsehnd pgener .
current study also employed multiple measures
multiple indicesg, oAUCPacteni tghadnge. eAUC) as

Prueasider ol20e0dSpwes t hel s sdiamgs should be cons
some | i mi tgaitvieonn st.h eF isrnsatl,lofeplro ddtiadrnygt sveemp | e me
adjustments f or , maln t opneser eecdo ni pos moansl loyn sded theeadtt u m

size reffari omylsi s ogi cal and subTlicg iive ismp ers
as optimism in research can increase as the n
predictors increasesFutWhred arne s&e a&aa ha vsaimg u 12d 140 r
these findings imnholangamncel it iiecasthtassnusgatihed sol p tpior
i ncrgeeanseeradli il i t y oReptl h e aftuirmanidiodigs i n | arger, i1
samplad seisenti al to vali,daned tbkdadpbslewhe theef f e
obt awintehdst and s ome c¢ an raadcdsroeosns. cDoonicnegr nsso r el at e
whereby a model <cr eawieldl fparnt iaalslpye cridprce sseamtp |t
characteeisampglseofand not necessarily generald]
Gar avanAdQiOtlidgsaluldy, sampl e primarily consi st ec
backgrounds, | imiting the generalizability of
Neerthewess, awpéitcat e and exeentdwdiiardd ,nagss sfurcot
our findicoghsiasrtendt iwlilt h f i ndii ssgtlsu dfireosm aontdh eprl aS
stress physiforl oge® et dutdiymr ¢t hsit sadd reess s hoaud ddi f f e
stress prhPh@eos viengeandmspercstfarcdrgeskddract or s an
appr oAlcthresugh s exstdridsserpgerneceesialjagnti e & Phil |l

Liu et alst,ud2y0 1d7i)d, nooutr adequately address pote
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processing, whobehdedubadal bhabésep a mnisfiigd {Tphai tistnd ren 3
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Addi tisoinganlilfyi,cant heterogeneity hassha¢é¢ewaslyowmn
(Liu et, asuchROd&® mMmi gher bastl spné awbtfueesmmadt i ¢
the TSST compHEree ccsr dostswo ma n . d efsu rgtnh wift st hteh es t aubdic
to establish causal rel ati ehsksps P Boevcears stni nmgeh i
(Russel |l leotngalt.u,di2nGghd gsvtiuddei evsal uabl e i nsights |
relationships between childhood trauma, stres
of gambl i @Gigv edni stohredenrat urae udfe tsh e eB 85 Pmtr tafdu Bylmy r
capture the cbmpeestitesson$s erptrG elnicreidt ibnyg itnh
ecol ogical val Bulbjteyc toifv et hree pfa rntdsi nfgoslilno wihneg t h e
current study shows that the paradigm success
participantstrAdmi piagstaan igmg -lti faet sdlreseloy smifmic
i ndi vi dwrad sl evindathc ang achdpg rt mwindad Ilmpor e ecol ogi cal
into the relationship between stress and gamb

Further gtesdedadrecdhdeosst and chil dhood tr auma a

orddracted he adevel opment ofot.&P@Gaet ee@rnmipet hanti
coping strategies, resilieagyeafbdbectheetspecbhs
childhood trauma and acruetsee asrucbhj eschtoi uvled setxrpelsosr e

moderating variabl es tbhreatwemay cihn fl ldlheomoae trreluarna
subjective and physibobhegebgl ppokviesisiegestpmads ey
how early | ife experiences sha@meadarmrsuibrseiquiedd a

choice bebawhowumsi ghts are cruci al for advanci
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interventions aimed at addressing the compl ex
reactivitywii@BRindi vidual s
4. 2Conclusion

This study i s t e sfesisat ibted sverems icrhii 1 arhioloyd t
stress processing on gantb|lkFingdiumgesfnomianuwn vst
relationsbohpbdbeta@wmipieaobbemm gamb| i agdbéebavheur s
pot emitomdychosofcorame ¢ppeiodess skopmen.t Vden dr enpaliinctaetr
patterns @amdsplhy sitdlesgi aelsponses foll®&awing an
speci,f idceanhd niasetirgahttiennge il enéegbut veowkered cortisol
gralumportantly, we did not find significant ef
Exami paef trauma on cursrheendt Isihgehetsmeochn @ s posnise spc

of negfaftienonte t i amainngtnpgrnodb | em gambl i ng behaviour :
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Supplementary Materi al

Suppl ementary Tabl e 1. Demographics and

undergoing the Tmnd42) .Soci al Stress Test
PGn 1) HCn=(2 1) X2 p
Gender 9 femal es 14 females 4.0 0. 1:




18

12 mal es 6 al e
1 other
Smoker 4 vyes 2 yes 0.7 0. 3"
17 no 19 no
Caffeine 10 yes 7 yes 0.8 0. 3«
11 no 14 no
Medi cati o 9 yes 3 yes 4.2 0.0
12 no 18 no
Ethnicity 14 Europeanl8 European7.8 0.0
2 South Asi 2 Native No
1 Native NcAmeri can
Ameri can 1 Arab
4 Ot her
Marital s singl e 7 single 0. 5«
marri ed 6 married
common | a5 common | a
di vorced 2di vorced
1 widowed
Empl oy men empl oyedl empl oyed2. 4 0291
unempl oye5 unempl oye
retired 2 retired
Hi ghest | gr-a@aél138) 1 gr-a4adélg) 0. 2¢
education 1 coll ege/l trade sch
2 Masterods 1&oll egel
3 Masterods
Prteax hous2 < $15,00C1 < $15, 000 0. 4:
i ncome 3 $15,300M012%15 ,-403000, 00 (
4 $38466QM012 $366,406Q @O0 (
1 $45,600M04 $45,6000@O0(
1 $75,900M0:3 $66,760 M O (
2 $96,106Q 0'1 $7 5,900 @O0 (
1 $10%$120001 $10%$1D2000
1 > $120,0C1 > $120, 00
6 mi ssing 1 prefer no
5 missing
Age 48.86 (14.€44.95 (13.7
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Height (c 170.1 (11.5170.99 (8.8
Weight (ki 86.73 (17.786.47 (18.7

PGS * * * 12.47 (5.4€0.19 (0.68)

NotDea.t a presented as M .(*3$ix OLnOk-teswisl eod hwirgw isfei m
PGSI; Problem Gambling Severity Index. South
Pakistan, Nepal and Bangl adesh. Other Asian e
Thail and, Philippines, |l ndonesia, Vared nam, Cal
Singapor e.

Suppl ereamla @arCyorrel ation of variabl esasisres

associations between childhood tr a@m3a.
Vari abl 2 3 4 5 6 7 8
1.GH 0.19 0.11 0.3 0.130.2| 0.3/-0.1
Tot al Sca * *
2 . CTQ - 0.51 0.61 0.6]0.2]0.4{{-0.3
Total SCO * * * * % * * * * * % * *
3. Emot i ¢ - 0.4 0.440.7]0.44-0.7
Abuse * * * * * * * * * * * *
4 . Physi ¢ - 0.0¢0.3] 0.5]-0.14
Abuse * * * * * *
5. Sexual - 0.4,0.3(-0.2
Abuse *o* *
6 . Emot i g - 0.41-0.6
Negl ect *ox * ok ok
7. Physi ¢ - -0. 3
Negl ect *
8. Mi ni mi -
Deni al
NotDe.pendent variabl e: Problem Gambling Sever.

Childhood Trauma Questionndiari @ .epkdolandes*at*i*ons
0.01, @mandOo *O01.

Suppl emamd &@aCyor rel ation of wvariabl esasisres

associations between childhood tr aurne3al
Vari abl 2 3 4 5 6 7 8
1. -BP8S 0.16 0.16 0.04 0.270.2|0.1212;-0.2

Tot al Sca




2 . CTQ 0.51 0.61 0.610.2|0.4{y-0.3
Total SCO * * * * * * * * * * * * *

3. Emot i g - 0.4 0.440.7,0.44{-0.7
Abuse * * * * * * * * * * * *
4 Physi ¢ - 0.0¢0.3] 0.5]-0.4
Abuse * * % * * *
5. Sexual - 0.4/ 0.3(-0.2
Abuse * ox *

6 . Emot i g - 0.41-0.6
Negl ect *ox *ox o
7. Physi ¢ - -0. 3
Negl ect *

8. Mi ni mi -

Deni al

NotDe.pendent

Tr auma

p< 0.001.

vari abl el 0 PERPR®R i Twed!| StSrco®s £ . SCAIQe
Questionnaire.

-tCairIr epkk)a Da tpss 0a®a, siagui F



A) Significant increase in Tension following an acute
stress paradigm

20 e Group

~=HC

- PG

10

Tension Scores

pre-TSST post-TSST

() Significant increase in Anger following an acute
stress paradigm

ofe Group

==HC
PG

10

Anger Scores
-

pre-TSST post-TSST

E) Significant increase in Confusion following an acute
stress paradigm

b Group
—=HC
PG

Confusion Scores
A

pre-TSST post-TSST
ppl e
nsi o scores, B)
d F)
<0. 0H<s0 .*0Tp¢G. 001

ment aRgp&agedeméasures
n Depression
\6iSg ogrn i sfc occrapr to ulpe tdw EFBES TepaciedE ST denot ed a

B) Significant increase in Depression following an acute

stress paradigm
25 Group
EEEY ~=HC
o 2 —PG
o
S -
2 15
A
s
]
‘z 10
b
“
-
& s
a —
L
0
pre-TSST post-TSST

D) Significant increase in Fatigue following an acute
stress paradigm

P Group
125 ~=HC
= % -PG
b d
g 100
e
7
o 15
a
-
= 50
=
—
25
0
pre-TSST post-TSST

F) Significant decrease in Vigor following an acute
stress paradigm

16 Group

~HC
- PG

Vigor Scores

pre-TSST post-TSST

SsCcCOoOr es,

18

C)

ANOVA demonstrat.i

Ange.
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Supplementary Tabl e 4. and standar
groppanmo-386ST4) .
PGn=(21) HCn=21)
POMS Subsc M ) M )
pr1eSSsST
Tot al Mood 26. 36. 41 3. ¢ 11.57
Tens 7. 4 6. 353 2 . 2. 33
Depre 10. 12.595 1 1.789
Ang 4. 3 6. 974 0.8 2.726
Fati 8. 2 7.302 3 3.098
Confu 6. ¢ 4. 182 2.6 2.058
Vig1l1l0. 5.259 13. 5.711
po36EST
Total DMsebdr55. 43.76 13. 22.17
Tens 15. 7.73 8. ¢ 6. 77
Depre 15. 14.872 2.8 3.8914
Ang 11. 10.557 2.2 4. 939
Fati 9.9 8. 065 3.6 3.879
Confull. 5.382 6. 2 4.182
Vig 8.2 4.918 10. 6. 566
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No significant group differences on changes in cortisol
concentrations following an acute stress paradigm
300 o

250
200
150
100 ° —

Percent Change

a
o

mpPG OHC

Suppl ement aRgs Fli gsaref 2a uni vari ate ANOVA with
concentrations entered as a dependent vari abl
removing 1 HC outlier. Percent change in aver
di fbfeetrwe e n(F(glr,o3udp)=>D.. @HB G ©r2Aup :HCh=@Ooup:
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Suppl emamid &@arCyor rel ati on of wvariabl esasisres

associations between childhood trauma al|
(n=2 1) .

Vari abl 2 3 4 5 6 7 8
l1Change i -0.11 0.22 0.32 -0.030.4,0.124-0.3
2 . CTQ - 0.5 0.73 0.68 0.2/, 0.54{-0. 4
Total SCO * * * * * * * * * *
3. Emot i g - 0.53 0.44g0.8,0.51-0. 8
Abuse * * * * * * * * *
4 . Physi ¢ - 0.350.5,0.7]-0.5
Abuse * * % * * *
5. Sexual - 0.4, 0.5]-0. 4
Abuse * *

6 . Emot i g - 0.5(-0.6
Negl ect *ox ok
7. Physi ¢ - -0. 4
Negl ect *
8 . Mi ni mi -
Deni al

NotDe.pendent variabl e: Change in Tot al Mood Di
Trauma Questionnaire. -tCaoirlrepklaDathpss 0aOa, siagdi F
p< 0.001.



Supp!l emamd &@arCyor rel ati on

associations

g r o(o=p L

bet ween

c hi

of
|

var.i
dhood

abl esasisres

tr auma

18

a

Vari abl 2 4 5 6 7 8
l1Percent 0. 63 .07 0.4 0.27] 0.0 0.8/-0.1
in cortig *** *
concentr g
2. CTQ - .50 0.73 0.68 0.2 0.5¢{-0.14
Total SCO * * * * * % * * *
3. Emoti g 0.53 0.440.8[0.5]-0.8
Abuse * * * * * * * * * % %
4. Physig - 0.350.5,0.7]-0.5
Abuse * * * % * %
5. Sexual - 0.4, 0.5]-0. 4
Abuse * * x *
6 . Emot i ¢ - 0.51{-0.6
Negl ect *ox *ox
7. Physi ¢ - -0. 4
Negl ect *
8 . Mi ni mi -
Deni al
NotDe.pendent variable: Percent peclepogd&STn corti
CTQ = Childhood Trauma Questi damndiepdd.. 8®q rrrrel a:

p<O0O.01, pafdool*
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associations

var.i

abl es
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asnség
bet we encicnhitlhdeh @Re&L gtrroauupma

a l

Vari abl 2 3 4 5 6 7 8

1AUG 0.50 0.18 0.34 0.290.0{0 -0. 2
* *

2. CTQ - 0.5 0.73 0.68 0.2 0. -0. 4
Total SCO * % * * % * * % * *
3. Emotid - 0.53 0.440.8|0 -0. 8
Abuse * * * * * * * * % *
4. Physid - 0.350.5|0. -0.5
Abuse * * * * * * *
5. Sexual - 0.4, 0 -0. 4
Abuse * * *
6 . Emot i ¢ - 0. -0. 6
Negl ect * * ok ok
7. Physi g - -0. 4
Negl ect *
8 . Mi ni mi -
Deni al
NotDe.pendent variable: Area UnAlkd tvlae u@sr cal rca
using formula (2). CTQ = Childhood Tr-auma

tail epdd. @P<0.*0*1, paOdOOL?

Que:
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Suppl emamd &rCyor rel ati on of wvariabl esasisres

associations betweeniahilheh@®dgr oapma al

Vari abl 2 3 4 5 6 7 8

1AUC 0.58 0.02 0.44 0.20q-0.0] 0.0[-0.1
* * *

2. CTQ - 0.5 0.73 0.68 0.2 0.5¢{-0. 14
Total SCO * % * * % * * % * * *
3. Emotid - 0.53 0.4g0.8,0.57-0. 38
Abuse * * * * * * * * * % *
4. Physid - 0.350.5]0.7|-0.5
Abuse * * * * * * *
5. Sexual - 0.4, 0.5]-0. 4
Abuse * *o* *
6 . Emot i ¢ - 0.5(-0.6
Negl ect ** * ok ok
7. Physi g - -0. 4
Negl ect *
8 . Mi ni mi -
Deni al
NotDe.pendent variable: Area Und&@g tvhad u@wr ve r1 e
calculated using formula (3). CTQ = Childhood

signi ftiecialnepg .18 p< 0*.*0*1, pa B d0O1*
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Suppl emamd &@arCyor rel ati on of

v driinehalre sa gigre €
chi prddh®9®T itnm aR@hg rag

associations between

Vari abl 2 3 4 5 6 7 8
1GUS 0.09 0.34 0.127 0.470.5|0.57-0.3
pr1eSST * *ox *ox
2. CTQ - 0.5 0.73 0.68 0.2 0.5¢{-0. 14
Total SCO * * * % * * % * * *
3. Emotid 0.53 0.440.8[/0.5]-0.8
Abuse * * * * * * * * * % *
4. Physid - 0.350.5,0.7]-0.5
Abuse * * * * * * *
5. Sexual - 0.4/ 0.5]-0. 4
Abuse * * ok *
6 . Emot i ¢ - 0.5(-0.6
Negl ect ** * ok ok
7. Physi g - -0. 4
Negl ect *
8 . Mi ni mi -
Deni al
NotDe.pendent variable: Ga#alBISTng CIQges Chcalddo@d

Questionnaire.

Cor rtealidtepdopn. s pg 0Fe*0*8 | pe D DBaANBLt (

Suppl enmaml@®@r@orrel ation of variables in
assessing associations betweeon-3&6BIT|I dho:
(n=2 )

Vari abl 2 3 4 5 6 7 8
1GUS 0.1213 0.21 0.19 0.410.5[0.5¢1-0.1
po sTtSST * *ox *ox
2. CTQ 50 0.73 0.68 0.2, 0.54-0.14
Total SCO * * * * * * % * * *
3. Emot i ¢ 0.53 0.4g0.8,0.5]-0. 38
Abuse * * * * * * * * * % %
4 . Physi ¢ - 0.350.5,0.7]-0.5
Abuse * * * * * * *
5. Sexual - 0.4/ 0.5]-0. 4
Abuse * *o* *
6 . Emot i ¢ - 0.5(-0.6
Negl ect ** * ok ok
7. Physi ¢ - -0. 4
Negl ect *
8Mi ni mi za -
Deni al
NotDe.pendent variabl e: Guaowdb83Thg QAIIrQ ess Cshcialldeh o oG

Questionnaire.

Cor rtealid tepgdopn. s pg 0ex0*4 | pae B DB ANt
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Chapter DBl s &Gesn@armal WS i1 or

l1Summary

The present series ofe montveoshtlsiugeantcieosn sv aerxi aonis
EBDM Usma@wr @b iaoplporgoiaccanl, t hes e -rsetpuodriteus abkephpal voi yoe d
neurological, subjective, aafdf epctycdrnod mgli cad o ums
Thfei ndings provide esnomd omipra<it gutbéekh acvambr dtlowand
making across plsyc@Ghaptrer 2, swe deéemonstrated t
sensitivity in individuwelhsarvalot hnBEDi t sonel bk
reaction times were positively associated wit
scores. This sugfgesdlsatdadatdigegestl senmnoint i vity
eati ngurlse hahwioau g h kctosn terfofl e Gobreoscoepst sseest .f wi t h pri o
(Schien2e@eqQ@w dlindings also suggest that- BED i s
or usdresi ti viHowdwenmuilslgusisautled t o di sgust sen:
associations wbulggeati hbapankol od@¥E Bdyinmgpg noarssi s
are related to disgust stimuldi $dwadt agen iotti wi
emot ipomaless associated with psychosoci al aspe
woul d have expected to see greater eating pat
sensitivity iThhubsururBEDB tsuampelse eaxnadmisahpappge fmioc e f
di sgushemhayight on particular aspects of disg
all ow #eoxamiofhapossible Iinks with dysregul ated

| €Ehapiweap Blai s gaeBDbDtMiadlkr i ng f MRI to quantif

and test for potential neurofunctnoergahddi bher

choiwgweindividuals with ClWOrr gleasteildties ttrienwdead | t h
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arvalo patterns: bot h heal t hnyadceo nftereoélfso hatngdh i r
ices as effort | eveteswbndrehsedesbas maedar
reased. This demaokisng alhiess e&d ediringbedrt it myin drheyw &
uced vmPFC activation in the CUD gomhipnedr

h reduced cerebellar, cingul ate and tempor

reward suggests that individuals with CUD may

ant

par

par

ocCccC

i ci patuiadn oaandfewdl!lf ort €Caohvandelrpwhiencngas ad
i et al | obul e and superior temporal gyrus a
ticipants relative to healthy controls, <co

i pital gyrus, acitngygaltatoe amnd i nlgausetwaumd i nt e

compensatory, or modified integration process

i nf
Las
hi-g
enc
al

rel

ma k

i nv
str
Con

pro

ormation related to at tGWD igornoaulp croenltartoilv ea nt
tly, our positive associations between pro:
keward trials support existiehgtelbdeooni esoabo
oding expectYy@&ldussibdgricten by reward si ze; P
, O2C®EI@) .1, hdeégdishareisfeyairicghnal valuation signa
ated to effort expenditure and reward proc
ing in individuals with CUD.

I n Chapter 4, we br oeamoetn evdp accu rurbeethaabvy sot 6 0 b f
estigating the relationships between chil d
ess responsesindhndi dambbki wgt hr guuesebi em gamb
sistent wiFehepg2@dlr0)8e¢ udemsnstrated that | nc

bl em gambploirntg ssiglnfi fi cantly more traumati c
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greater percelptyi ecns ecfs pat atAllote otug hh exliptelry ena
physical neglect in childhood significantly p
with problem gambling behawidgastsl a3@ Bislsdhood t
per cepttihcersse imdrirvidbeabopppdioféeér enti al rel ati on:
subjective and phy qH eoll gl r® [aMe ysetrr, 28tK 4arle.s ponses
individual s with problexypagraimbrd d ex gh eirgeh tmomed | n e

(particularly tensi ony edliespprleasys ibolnuy n taendg eprh y sainal

responses foll owing an acutlenpsotrrteasngdry, r elxgteir v
childhood trauma also significantly predicts
acute stress paradigm in our sampllkeonéasndi vi

previousesmpdasd zieisdsuced ur &s mba gamiwvkbef oadndo)r
idhi viduals with gambling problems typically heé
contr alcssttebausts exposure does nbevaeapotthlbd gssai s ¢

experafmysi cal neglect in childhood did signif

acute stress paradigm in our sample of 1 ndivi
Taken as a whole, these studies suggest t h.
emotions infordemceosghi ghere functioning in mul

di sorder s.

2. f 1 aerbde nafokdeercsi-ma loinn g

Emoti onal phoycevdoegiamad responses play a c
beharviaond -thaki sgonhhrough biomarkers. These bioc
specific stimuli, shape decisions by Ilinking

The studies discussed in this atplreasibsy ssupdort
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experiencessbabadeemptienal tr,aiptl avye ras ucsr isttiactael rri

di sorders characterized by i mpulse control de
altered reward processing in CUD, and di minis
in PG all reflectré$heniunéhmac nthek iodgdm omar ke

I n BED, heightened di sgustmod asmgadtlel vrietsyp omasye
|l eading utal battapti @ati ons when faced with envir.
by Spinelli et al. (2021)r eanadt eldi us teitmualli. a(n2o0nlg
undergraduat e-obtsdenndi anduabe, revealing inv
di sgessitivituyalanidn tbiebhiatviion. Our findings, whi
with inhibitory control thesd ecloibsiecalatBBED spam

general disgusdordceamgndits veptf umcgheédmns!l suahkayg &

BED (Manasse et al ., 2015; Mil Il er & Cohen, 20
control are interconnected through shared bra
frontas$, ggl l owing emotions to i mpede inhibito
al ., 201 3, St ewlhred | § medé toert,ali2 ) Atdhei.cso preass ea,

crucial site where external events acquire em
capable of iIintegrating ematCannbl btTaiteal and2®9
anterior insula, for instance, impacts 1inhibi
di sgwveking stimuli (Flynn et al ., 1999; Drout

2009; Nagvi & Bechara, 2009 ;esNaacvtii v& tBye cihma rhar, &
crucial for i,nhsiubciht iansg trhees pbansaetser al inferior
superior frontal gyrus, anteri-ouppgliemgartadrey cmc

area, and ®or sealr vatnrgi aatsum. centr al relay stati
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anterior insula all ows hei ghureanle da dda pstgautsito rsse nc
resulting in prominent alteraticomd riod tpmraicte srs

increasedCiampwll $i Eittyymh. gt2t@elwar dl 98 9Ber ner, 20:

this premise, di sgust sensi tusgitlyr onaggh iintds riemy
seddntr ol processes.
Additionally, early initiation of drug use

enduring | mptarcdist oan ¢ htalpathegi m fels yreanks en d eacnids i o n
beharvdlo control . I nf ondewady 8 kesc awmihtabaGlER S be e
associated with rediucedt edsbhbeladnwiooi batiggato
deficitsmakichgaciasiteni z( Rgntéeése di sakrder2011; G
Lane et al., 2005; Peta,uc2c01l0et Veoll k,ow20®20;alSaql
withegeomdi mgus results show significant asso:
cannabis use and the-effbelkti QGO0&ydRhdct®ipnt € g
sugpetghtat earl ier initiation of cannabis use n
higlal ue rewards. Combined -wtthataebducedi ansi voh
during both prospeetatvedetiiesti amlidteiev®dd Didp 0 p u
controls, our findings preliminarily Thiegll i gh
neur al magefeérems changes in trait responses, p
effectively to effontdnegathiopdawarad ifufnecrnt matnii oy,
and emotional processing( GarsrtceelmMs Tetmenlg. etah2d05/1e7 )
cannabis utdympiyunocenoral imédlnueada migakiiumgus e d

effort avnadl uaetwiaornd processes
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I n indi vi daumaltsh ewiaocthhi eéPr@® hhoaanddt,temauma ul t s i n
aviour al responisphsy sainadl a gni areold i ff u rccattii oomss ( Ce
| dhood trauma influences subjective and ph
stress is frequently reported as a gambl i
asco efoatlanepR®97dassessing physiological s

h PG have yi@ledesd udiyx g c progd eldt 9l unted phys

comparedambl hag individuals (Meyer et al ., 20

reases following acute stress and inverse
oniPc@ t(yMamfi ac i et al ., 2018; Paris et al .,

ther study observed greater cortisol l evel

., Ou0d18)i.ndings extend these edrrneggatirweeports

tional ,yeeRtpbent edcpbysi ol ogi cal responses in
t e sBlruemsstsed cortisol stress reactivity, in
i vational dysregul aBStewarn PG lalCmgogrtbd®dBtdley,
comes associated with blunted stress react
ntal and subcore¢tcal. | i 22008) re§poaisf i( Sal lcye,
sely |l ocated in prefrontal regions of the
ions; areas knmaki hg aeduf at eadepisvenresp:
nituaamonsi ( DedMdsvisaudahierasle. chd 0 @ta)y.oprexperri
siological #adhaptaadtieanast i foaramitmog shdgegsdual s
which may maintain probl ematlincde@ed,ava omaodel
el oped by Carroll and coll eagues-l (2201 ¢) pr

ction, which in turn results in reduced st
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of I mpul skvaiktiyngand nr iasdkdi t i onh diog lotuen ed sree g/aetdi
emotional cexmbe midanuenegtdeld physi ol ogi cal Fesponse
assocswdrieonal so observed betwewnthdgembéiaoabi ud
foll owi ngx pons wrciauntdesbe e @ sgambl i ng urges are majo
mai ntenance and relapse (Buchanan et al ., 202
linked to gambling reThpsphy PDaolghhgiecs!| eadapt al
from chi |l dnhaogoed stirganuinia cant r it $-lka baeldtteorrast iionn sd etv
af fdeycstf unc tcioonntarlo |s ppbrfoecnetsi sad sl ,jnp whebheaei og+ s and
t akimggasmbtuagi ons

Taken together, integrating the findings f|
emotional processes and early expeuwi eamaes i n
deci-makinng i n BEDAc€C€WUDdi mgpldy PGsome individual s
a broad failure in peripheral and central res
frolnitmbi c deficiencilkbnsd erCsatrarnodilngett hael . me c2h0aln7i)s.
underlying affective processes can drive the
programs that enhance emotion regulation and
turn, can i-mpkgowaen dd erceidsuicoen malsad apt ihes ebeh swir @
3Lmi t atain@nd uture directions

't shoul d bfei mditregds tfhradmtthlrei s t hesi s shoul c
i mitations that are rhd ervaalnat itwelay |s mahlrle es asmy
studies may | imit the generalizability of the
statistical power, increasing the risk of Typ:

effectsl | Addsmabhar samples may not adequatel



br
| a
Fu
be
Wh
t h
dy
ch

me

r e

Kl

19

oader popul ationsamd.FuG aage wittuldi BED,s hOGwbD d a
rger and more diverse samples to enhance th
rt helwenoesesgcestsi onal design of the studies prec

t ween psychoneuroendocrinologi wadl fact oo me s .

il esecvosonal data can highlight association
ese relationships. Longitudinal research is
namics and causal pat hways, potentially ide

anges precede undfFesympeomaeadobethnoveover sa.

| mpor thaen tplrye,setnce of comorbid conditions, s
bstance use disorders, is com@onlonetndlvid
rt mann & BI atsazscizny n& kWa,| 32h0els82;0 2 @ monrfblitdeistciee s ¢
sults, making rol di bffiacpbbtist mni aadlf ®tce i tvlee pr

ci-md loilngg.hough comorbidity was considered ac

ia structured cl iMlitdcdealr oiumgthesawideeves nieinkhd tohe M

mor bi diti esandn assmaueyye siesntgina l to accurately
ture studies should aim to disentangle thes
thodol ogi es.

S and gendar ediaf semepp ab eport oocygeascdaatc t | v e

S pooresheasvi our al c enmmatkri(@tgo a B d e tFei eolrseinoz@alt 101 ;et al
uen et iaglhtehaladlly7ign 28& 8 ; Bo)sT heutts ,als. cra@ial to
alyses by sex and gender and to c¢extsriagan ho
d progevseésonmehtivcenenvasrexes and across differ

cHoer. female participants, hor monal fluctuat:



19

processi wgal bceohnat vimaolk,iamdge cii ngpi cornt a n t(lAymb rbarsaei ne ta ca

2021Hornung).Wni lad .p ar2t0i2d0i p a neist haecrr oaslsl sfteunda | ees,

on sex and gender i tepimefmise @ ,upahl Bsceymwd iesaenpctiees
characmayi shtceduce variability and obscure t
consider the timing of assessments in relatio

or stratify by cycle phase to mrohmabeaotdi s s
i ncor pearmd egsspeakeirf i ¢ anal yses to provide a mor
t heisfef @r ences.

Fi nahldd yaccdur acy amde urreolbiiaosl sokgsi scpael ot st hlee ms el

a |imitation. Variability i nadriesadiand me@gs met h
i mpact the findings. Ensuring standardized an
Addi t inoenuarlolbyi poal rokgeircsalcan be i nfluenced by exte

and medication asepuwbhbdhastbadlelidtipsedieai gn
cont rl albloeakotnariyt i on st huen dsetru dvihd sc hwat socenduocteda

di ffer wordmlde eiahi c al sertali enagost. ir adBreghlanvs ®s I n a

| aboratory environment may not fully capture
Future research should aim to validate findin
ecological validity amnmnd oeang lhrees et Hatnhdiimtgesr \ae ret
applications.

4.Concl usi on
Collecttthmiesys under scor es etmod,iiolmahmme¢abdbe | i
control, -maldi mge.ci By oinnt egr at idnigs gfuisntd isnegnss iftriovm

alteration in effoCWDaandthi t € Wwaced fperca csensosni rsg riers



responsivity

transdiagnost.i

Il i mitations,

f

understanding

contr ol i n

strategies

20

n PG, ctomd rfiibrudien gso far adme etpheirs utnhd
c mechani smByuaderhesogglpisyed i a
uture research can build on the

ofnethreo b ifoalecoteguhredy,il daestdwuba@th a v i o

BED, CuUubD, and PG. Thi s, in tur n, C

f

or

these disorder s.



20

Ref erences
Ambrase, A., Lewis, C. A., Barth, C., & Dernt|
v albuaes ed dnakiinnigosystems: contributions to s
di sofdemsiers in Nedmld8wdBacrinology, 6 0,
https://doi.org/10.212016/j).yfrne. 2020.10087
Buchanan, T. W, Mc Mul | i n, S. D. , Baxl ey, c. ,
Current Opinion in -b8havioral Sciences, 31
https://doi.org/10.212016/j).cobeha. 2019/09.0
Carroll, D., Ginty, A. T., Whittaker, A. C., Lovallo, W. R., & de Rooij, S. R. (2017). The
behavioural, cognitive, and neural corollaries of blunted cardiovascular and cortisol
reactions to acute psychological stréésuroscience and biobehavioral reviews, 74
86. https://doi.org/10.1016/j.neubiorev.2017.02.025
Craig, A. D. (2009). How do you feehow? The anterior insula and human awareriéasRev
Neurosci 169 70. https://doi.org/10. 1038/nrn2555
Cross, C. P., Copping, L. T., & Campbell, A. (2011). Sex differenciespualsivity: A meta
analysis. Psychological Bulletin, 137(1),/980. https://doi.org/10.1037/a0021591
Damasio, A.R.(1994Dpescartesd Error: Emoti oNewY&lason, &
NY: G.P. Putnam.
Damasio, A. R. (1996 he somatic marker hypothesis and the possible functions of the
prefrontal cortexPhil. Trans. R. Soc. Lond. B 351, 1428. doi:10.1098/
rstb.1996.0125
Daughters, S. B. , Lejuez, C. W, Strong, D. R

(2005). The relationship among negative af"



20

gambling absfdooenabk aftgaph) i3nd3B5.3tudi es, 2
https://doi.o0®Y5184. 1007/ s10899

Dedovic, K., Duchesne, A., Andrews, J., Engert, V., & Pruessner, J. C. (2009). The brain and the
stress axis: the neural correlates of cortisol regulation in response toN&@sdmage,
47(3), 864 871. https://doi.org/10.1016/j.neuroimage.2009.05.074

Droutman, V., Read, S. J., & Bechara, A. (2015). Reuvisiting the role of the insula in addiction.
Trends Cogn Sci 1814 420. https://doi.org/ 10.1016/j.tics.2015.05.005

Elman, I., Tschibelu, E., & Borsook, D. (2010). Psychosocial stress and its relationship to
gambling urges in individuals with pathological gambliige American journal on
addictions, 194), 332 339. https://doi.org/10.1111/j.1521391.2010.00055.x

Felsher, J. R., Derevensky, J. L., & Gupta, R. (2010). Young adults with gambling problems: the
impact of childhood maltreatmenternational Journal of Mental Health & Addiction,
8:545556. doi:10.1007/s1146809-92304

Fiorenzato E Bisiacchj P., & Cona G. (2024) Gender differences in the effects of emotion
induction on intertemporal decisianaking.PLoS ONE 1@): e0299591.
https://doi.org/10.1371/journal.pone.0299591

Flynn, F. G., Benson, D. F., & Ardila, A. (1999). Anatomy of the in§ulanctional and clinical
correlatesAphasiology 1355i 78. https:// doi.org/10.1080/026870399402325

Font es, M. KA. | .BolClua h a, Pp. J., et al. (2011).
executive Bfudc Pisy € ilon) ¢4 4.2 19 8

Gril o, C. M. , Whit e, M. AV, p&dyMashaeb cRAI B
comorbidity and its coflfhel anéernatbiongeé

of eatingedg)saal&8rsttps:// doi.org/ 10. 10!



20

Gruber, S. A., Sagar, K. A., Dahl gren, M. K.,
mari juana use anPds yecxheocl u tAdvde3 oftd IBEXEaovn . 2 6

Hartmann, M., Blaszczynski, A42018).The Longitudinal Relationships Between Psychiatric
Disorders and Gambling Disordelst J Ment Health Addiction 16.6 44.
https://doi.org/10.1007/s11468.6-9705z

Hasin D., & Walsh C. (2021).Cannabis Use, Cannabis Use Disorder, and Comorbid Psychiatric
lliness: A Narrative Reviewlournal of Clinical Medicing10(1):15.
https://doi.org/10.3390/jcm10010015

Hornung, J., Lewis, C. A., & Derntl, B. (202@ex hormones and humhbrain function
Handbook of Clinical Neurology, 17595207.https://doi.org/10.1016/B978-444
641236.00014X

Kalanthroff, E., Cohen, N., & Henik, A. (2013). Stop feeling: inhibition of emotional
interference following stogignal trials Front Hum Neurosci :78.
https://doi.org/10.3389/fnhum.2013.00078

KI uen, L. M., Agorastos, A., Wi edemann, K., &
deci-md kinng behavi or iPns yntehno nbeuutr oneontd ohc®r bnenno.l o
18BAttps://doi.org/10.1016/j)j.psyneuen. 2017.

Lane, S. D., Cherek, D. R., Tcheremissine, O.
mari juana effect Neamolpsmahophak maakbilogy: O
of the American Coll ege (o4f) /8é&B@rlopsychophar
https://doi.org/10.212038/sj.npp. 1300620

LightNha®Rdk akVYasuni ISaNghdo,[Sjo may &).Qjhl edn,, Sya mN i

&Mat Mer ,( 2@eln2d)eer di ffereheesedi decewand proc



20

stresccial Cognitive arn/d) 4A7rf6f8edct i ve Neur osci e
https://doi.org/10.212093/scan/ nsr026
Liu, X., Li, J.,, Turel O., ChenR., & He, Q. (2019) Foodspecific inhibitory control mediates
the effect of disgust sensitivity on body mass indiernt Psychol 1(2391.
https://doi.org/10.3389/fpsyg. 2019.02391
ManasseS. M., FormanE. M., RuoccgA. C., Butryn M. L., JuarascipA. S., & Fitzpatrick K.
K. (2015) Do executive functioning deficits underpin binge eating disorder? A
comparison of overweight women with and without binge eating pathdioigy Eat
Disord 486):677 683
Mani aci, G., Goudriaan, A. E., Cannizzaro, C.
Response in Pathological Gambl drourbuwuri g t
gambl i ng (slt)uidl 618s/, hBdps: // doQ1-%6r&S 10. 1007/ s
Meyer, G., Schwertfeger, J., Exton, M. S., Janssen, O. E., Knapp, W., Stadler, M. A,
Schedlowski, M., & Kriger, T. H. (2004). Neuroendocrine response to casino gambling
in problem gambler?sychoneuroendocrinology, @®), 12721280.
https://doi.org/10.1016/j.psyneuen.2004.03.005
Miller, E. K., & CohenJ. D. (2001) An integrative theory of prefrontal cortex functiddnn
Rev Neurosci 2467 202. https://doi.org/ 10.1146/annurev.neuro.24.1.167
Morasco, B. J., Weinstock, J., Ledgerwood, D. M., & Petry, N. M. (2007). Psychological factors
that promote and inhibit pathological gambli@pgnitive and Behavioral Practice,

14(2), 208217. https://doi.org/10.1016/j.cbpra.2006.02.005



20

Nagvi, N. H., Rudrauf, D., Damasio, H., & Bechara, A. (2007). Damage to the insula disrupts
addiction to cigarette smokin§cience315531i 534.
https://doi.org/10.1126/science.1135926
Naqgvi, N. H., & Bechara, A. (2009). The hidden island of addiction: the inBtdads Neurosci
32:561 67. https://doi.org/10.1016/j.tins. 2008.09.009
Nagvi, N. H., & Bechara, A. (2010). The insula and drug addiction: an interoceptive view of
pleasure, urges, and decisioraking.Brain Struct Funct 21435 450.
https://doi.org/10.1007/s00428.0-0268 7
Paris, J. J., Franco, Cc. , Sodano, R. , Frye, C
associated with dampened corPhygoilioregpo&se
behav(d2)y,2383383.0 https://doi.org/10.1016/j . phy
Peters, J., & Blichel, C. (2009). Overlapping and distinct neural systems code for subjective
value during intertemporal and risky decision makiflge Journal of neuroscience : the
official journal of the Society for Neuroscience(29), 1572715734.
https://doi.org/10.1523/INEUROSCI.3489.2009
Petrucci, A. S., LaFrance, E. M., & Cuttler,
bet ween cannabi sSuubsset aanncde nibosf(erV V8&a-1Midshuss e, 55
https://doi.org/10.1080/10826084.2020.1729
Al ijj2VYt qawWwo oA WA It + RN G RYIDIIRE M AHIDN] oI EEVENIABEBBOA 1119
EVGE!l ¢cqlWéctecqRYUWE2HE 't qat WnyYell WxlandaY! niba U |
Jea | Yt & RulJIUSHIRIRDMM YXINOLLIG aqy g Gt aool YRIOY!I Po NMIONP = (

N MKO= MN M



20

SchienlgA., Sclifer, A., HermannA., & Vaitl, D. (2009) Binge-eating disorder: reward
sensitivity and brain activation to images of foBtbl Psychiat 683):654 661.
https://doi.org/10.1016/j.biopsych.2008.09.028

Sol owi j , N., & Pesa, N. (2010) ReCbpghatbvasaba
psiquiatria (Sao Bappb, iS48Bxr.831LI > 1999), 32

Spinelli, S., CunninghamC., Pierguidj L., Dinnellg C., MonteleongE., & White, T. L. (2021)
The relationship between disgust sengigiand BMI: is the food disgusting or am 1?
Food Qual Prefer 9204222 https://doi.org/10.1016/j.foodqual.2021.104222

Steward, T., & Berner, L. A. (2020yhe neurobiological basis of executive function alterations
in binge eating populationgn: Frank G, Berner L (eds) Binge eating. Springer, Cham.
https://doi.org/10. 1007/978-030-435622_10

Stice, E. . Spoor , S. , Bohon, C., Veldhui zen, I
from food intake and anticipated food inta
I magi ngostrwmaéay. of abnof(Mmpl9oPRYchol ogy, 117
https://doi.org/10.1037/ a0013600

Teicher, M. H. , Pol cariC, AM.., & Nheraddm, .. UL.2,0
ONeurobiological effectsnofS.chW | €bhabdsstide
and D. S. SSeppetcehmbear (lld,s)Tr aumide w nYo rHlu:maAn &
Press, Il nc.

Tiego J,, TestaR., Bellgrove M. A., PantelisC., & Whittle, S. (2018) A hierarchical model of

inhibitory control.Front Psychol 9.339.https://doi.org/10.3389/fpsyg.2018.01339



20

van den Bos, R. , Homberg, J., & de Visser, L.
deci-mdkinng tasks; Focus Behaheolbowh Bambhif

23865 0Bttps://doi.org/10.1016/j.bbr.2012.10

Vol kow, N . D. , Swanson, J . M. , Evi ns, A . E. , [
Bl oomfi el d, M. AL, Curran, H . V. , & Bal er,
behaviour, including cognitiJAMA rmPestyicvha taitary

783) ;29279.2 doi : 10. 1001/ jamapsychiatry. 2015. 3
We mm, S. E., Cao, Z.1BHa8tréss KesSpetfdrendg &n d
changes in cue reactivity in heavy smokers

Addi cti on( 2)i,ol wigly@8 2/5/ doi . org/ 10. 1111/ adb. 1



20

AppendOtxxheér Publications
Publ i shed:

Brassard, S. L.,Liu, H., Dosanjh, J., MacKillop, J., & Balodis, I. (2024). Neurobiological foundations
and clinical relevance of effelifased decisiemaking.Brain imaging and behavior,
10.1007/s1168D24-00890x. Advance online publication. https://doi.org/10.1007/s11632
00890x

Laliberte, M., Belisario, K., Lucibello, K., Potechin, M., Potter,Btassard, S.,Punia, K., MacKillop, J.
& "Balodis, I. (2024)Changing cannabis legislation in Canada and a longitudinal look at
Aregul ardo cannabi s use HRsythiagrpeReseaaht s wi th eating

Brassard, S , Turner, O., Punia, K., & Bailsedise,sodl?. (202
Frontiers for Young Mindsl1:1006005. doi: 10.3389/frym. 2023.1006005

Weinsztok, S. CBrassard, S. Balodis, I. M., Martin, L. E.& AAqung, A.(2021).Delay Discounting in
Established and Proposed Behavioral Addictions: A Systematic Review andANEiesis.
Frontiers in Behavioural Neuroscience, 15. Article 786358. doi:
https://doi.org/10.3389/fnbeh.2021.786358

Brassard, S.& "Balodis, I. (2021). A Review of EffoiBased DecisioiMaking in Binge Eating Disorder.
Special Issue in Progress in NetlPsychopharmacology and Biological Psychiaft¥0, 110333.
Advance online publicatiomttps://doi.org/10.1016/j.pnpbp.2021.110333

Il n preparation:

Brassard, S, Froude, A., Barkovich, L., Pangborn, N., & Balodis, I. (in preparation). A Transdiagnostic
Assessment of Stress Effects on EfBased DecisioiMaking.

Brassard, S.,Guan, C., Punia, K., Potter, S., Froude, A., Laliberte, M., & Balodis, I. (in preparation).
From Bariatric Surgery to an Eating Disorder Clinic: Examining rates of bariatric surgery and
healthrelatedcharacteristics in treatment seeking binge eating disorder patients



Appenldi x

20

Record ID

Al A) Were You Ever Depressed Or Down, Most Of The ) No
Day, Nearly Every Day, For Two Weeks? O Yes
Al B) B) For The Past Two Weeks, Were You Depressed Or O No
Down, Most Of The Day, Nearly Every Day? O Yes

(IF NO TO PREVIOUS, CODE NO TO Alb)

A2 A) Were You Ever Much Less Interested In Most ) No
Things Or Much Less Able To O Yes
Enjoy The Things You Used To Enjoy Most Of The Time,

For Two Weeks?

A2 B) In The Past Two Weeks, Were You Much Less O No
Interested In Most Things Or O Yes

Much Less Able To Enjoy The Things You Used To Enjoy,
Most Of The Time?

(If A2 a is no, code no to A2 b)

Is A1A Or A2A Coded Yes?

O No
O Yes

If Alb or A2b =YES: Explore the CURRENT and the most symptomatic PAST episode, otherwise if Alb and AZb = NO:

Explore ONLY the most symptomatic PAST episode.

A3) Over That Two Week Period, When You Felt Depressed
Or Uninterested:

Was Your Appetite Decreased Or Increased Nearly Every
Day? Did Your

Weight Decrease Or Increase Without Trying
Intentionally?

(] Past 2 weeks NO
[] Past 2 weeks YES
(] Past Episode NO
(] Past Episode YES

A3 B) Did You Have Trouble Sleeping Nearly Every
Night?

[] Past 2 weeks NO
[] Past 2 weeks YES
[[] Past Episode NO
[[] Past Episode YES

A3 C) Did You Talk Or Move More Slowly Than Normal Or
Were You Fidgety,

Restless Or Having Trouble Sitting Still Almost Every
Day?

[] Past 2 weeks NO
[] Past 2 weeks YES
[] Past Episode NO
[] Past Episode YES

A3 D) Did You Feel Tired Or Without Energy Almost
Every Day?

(] Past 2 weeks NO
[] Past 2 weeks YES
[] Past Episode NO
[[] Past Episode YES

A3 E) Did You Feel Worthless Or Guilty Almost Every
Day?

[] Past 2 weeks NO
[] Past 2 weeks YES
[] Past Episode NO
(] Past Episode YES
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The Examples Are Consistent With Delusional ldea.

[] Current Episode NO

[] Current Episode YES

[] Past Episode NO
[] Past Episode YES

A3 F) Did You Have Difficulty Concentrating Or Making
Decisions Almost Every Day?

[[] Past 2 weeks NO
[] Past 2 weeks YES
[] Past Episode NO
[] Past Episode YES

A3 G) Did You Repeatedly Consider Hurting Yourself,
Feel Suicidal, Or Wish That You
Were Dead? Did You Attempt Suicide Or Plan A Suicide?

[] Past 2 weeks NO
[[] Past 2 weeks YES
[] Past Episode NO
[1 Past Episode YES

A4, Did These Symptoms Cause Significant Problems At
Home, At Work, Socially, At School Or In Some Other
Important Way?

[] Past 2 weeks NO
[[] Past 2 weeks YES
[] Past Episode NO
[[] Past Episode YES

A5.In Between 2 Episodes Of Depression, Did You Ever
Have An Interval Of At Least 2 Months, Without Any
Significant Depression Or Any Significant Loss Of
Interest?

[] Past Episode NO
[] Past Episode YES

Are 5 Or More Answers (A1-A3) Coded Yes And Is A4 O No
Coded Yes For That Time Frame? O Yes
Major Depressive Episode (calculated: 0= No, 1=Yes)

Specify If The Episode Is Current And/Or Past. If A5 [] Current
Is Coded Yes, Code Yes For Recurrent. [] Past

[[] Recurrent

Current Episode (calculated: 0=No, 1=Current)

Past Episode (calculated: 0=No, 1=Past)

Recurrent Episode (Calculated: 0=No, 1=Recurrent}

A6. A) How Many Episodes Of Depression Did You Have In

Your Lifetime?

(Between each episode there must be at least 2 months

without any significant depression)

Additional Comments
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B. Suicidality
In the past month did you:

B. Suicidality ) No

In The Past Month Did You: O Yes

B1 Suffer Any Accident? This Includes Taking Too Much

Of Your Medication Accidentally.

B1A Plan Or Intend To Hurt Yourself In Any Accident () No

Either Actively Or Passively? O Yes

B1BE Intend To Die As A Result Of Any Accident? 3 No
O Yes

B2 Feel Hopeless? O No
) Yes

Feel Hopeless Points

B3 Think That You Would Be Better Off Dead Or Wish You ) No

Were Dead? O Yes

Wish Dead Points

B4 Think About Hurting Or Injuring Yourself Or Have () No

Mental Images Of Harming Yourself, O Yes

With At Least Some Intent Or Awareness That You Might

Die As A Result?

Self Harm Points

How Many Times?

B5 Think About Suicide (Killing Yourself)? ) No
O Yes

Suicide Thoughts Points

How Many Times?

Frequency

(O Occasionally
(O Often
O Very Often

Intensity

O Mild
() Moderate
O Severe

B6 Feel Unable To Control These Impulses?

O No
O Yes
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Impulse Control Points

B7 Have A Suicide Method Or Plan In Mind? O No
O Yes

Suicide Plan Points

B8 Intend To Follow Through On A Suicidal Plan? { No
O Yes

Intent to Suicide Points

B9 Intend To Die As A Result Of A Suicidal Act? ) No
O Yes

Intend to Die Points

B10 Take Any Active Steps To Prepare To Injure O No

Yourself Or To Prepare For A Suicide Attempt In Which O Yes

You Expected Or Intended To Die?

Active Steps Points

How Many Times?

B11 Injure Yourself On Purpose Without Intending To O No

Kill Yourself? O Yes

Injure without suicidal intent Points

B12 Attempt Suicide (To Kill Yourself)? O No
O Yes

(IF NO, SKIP TO B13:)

Attempt suicide Points

How Many Times?

B12 - Further Questions

() Hope to be rescued/survive
(O Expectedfintended to die

In Your Lifetime:
B13 Did You Ever Make A Suicide Attempt (Try To Kill
Yourself)?

O No
O Yes

Suicide Lifetime Points
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Is At Least One Of The Above Excluding B1 Coded Yes? O Yes
(O No

Suicidality Current Score O Low
(O Moderate
(O High

Suicidality Score (Calculated)

Suicidality Current Score (Calculated: 1=Low,

2=Moderate, 3=High)

C. Manic and Hypomanic Episodes

Do You Have Any Family History Of Manic Depressive O No

lliness Or Bipolar Disorder? O Yes

If Yes, Please Specify Who?

(Separate code numbers by commas)

C1. A) Have You Ever Had A Period Of Time When You ) Yes
Were Feeling 'Up' Or 'High' Or 'Hyper' O No

Or So Full Of Energy Or Full Of Yourself That You Got

Into Trouble, - Or That Other People

Thought You Were Not Your Usual Self?

C1. B) Are You Currently Feeling 'Up' Or 'High' Or O Yes
'Hyper' Or Full Of Energy? O No

If NO to C1. A Code NO

C2. A) Have You Ever Been Persistently Irritable, For O Yes
Several Days, So That You Had Arguments (O No

Or Verbal Or Physical Fights, Or Shouted At People
Qutside Your Family? Have You Or

Others Noticed That You Have Been More Irritable Or
Over Reacted, Compared To Other

People, Even In Situations That You Felt Were
Justified?

(Do not consider times when you were intoxicated on
drugs or alcohol. If patient is puzzled or unclear
about what you mean by "up" or "High" or "Hyper",
clarify as follows: By "up or "high" or "hyper" |

mean: having elated mood; increased energy; needing
less sleep; having rapid thoughts; being full or

ideas; having an increase in productivity,

motivation, creativity, or impulsive behaviour;

phoning or working excessively or spending more
money. )

C2. B) Are You Currently Feeling Persistently O Yes

Irritable? O No

If NO to C2A code NO

Is C1A Or C2A Coded Yes? O Yes
O No

If Clb OR C2b = YES: Explore the CURRENT and the Most Symptomatic PAST episode, otherwise if Clb and C2b =

NO: Explore ONLY the most symptomatic PAST episode.
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C3. A) Feel That You Could Do Things That Others
Couldn'T Do, Or That You Were An
Especially Important Person?

] Current Episode No
] Current Episode Yes
[] Past Episode No
[[] Past Episode Yes

The Examples Are Consistent With Delusional Idea:

[] Current Episode No
[] Current Episode Yes
[] Past Episode No
[] Past Episode Yes

C3. B) Need Less Sleep (For Example, Feel Rested After
Only A Few Hours Sleep)?

[] Current Episode No
[C] Current Episode Yes
[] Past Episode No
[] Past Episode Yes

C3. C) Talk Too Much Without Stopping, Or So Fast That
People Had Difficulty
Understanding?

(] Current Episode No
(] Current Episode Yes
[[] Past Episode No
[] Past Episode Yes

C3. D) Have Racing Thoughts?

[] Current Episode No
[] Current Episode Yes
[[] Past Episode No
[[] Past Episode Yes

C3. E) Become Easily Distracted So That Any Little
Interruption Could Distract
You?

(] Current Episode No
(] Current Episode Yes
[] Past Episode No
[] Past Episode Yes

C3 F) Have A Significant Increase In Your Activity Or
Drive, At Work, At School,

Socially Or Sexually Or Did You Become Physically Or
Mentally Restless?

(] Current Episode No
[[] Current Episode Yes
[] Past Episode No
[] Past Episode Yes

C3 G) Want So Much To Engage In Pleasurable Activities
That You Ignored The Risks

Or Consequences (For Example, Spending Sprees,
Reckless Driving, Or

Sexual Indiscretions)?

] Current Episode No
[] Current Episode Yes
[] Past Episode No
[[] Past Episode Yes

C3. Summary

] Current Episode No
[] Current Episode Yes
[] Past Episode No
[] Past Episode Yes

C3 Current Episode Summary (calculated: 0=No, 1=Yes)

C3 Past Episode Summary (calculated: 0=No, 1=Yes)

C4. What Is The Longest Time These Symptoms Lasted?
Current

[1 3 days or less
[] 4 to 6 days
[] 7 days or more



21

C4. What Is The Longest Time These Symptoms Lasted?
Past

[] 3 days or less
[] 4 to 6 days
[] 7 days or more

C5. Were You Hospitalized For These Problems?

(] Current Episode No
(] Current Episode Yes
[] Past Episode Mo
[] Past Episode Yes

C6. Did These Symptoms Cause Significant Problems At
Home, At Work, Socially

In Your Relationships With Others, At School Or In
Some Other Important Way?

[] Current Episode No
[] Current Episode Yes
[[] Past Episode No
[] Past Episode Yes

Are C3 Summary And C5 And C6 Coded Yes? () Yes

Or Are C3 Summary And C4C And C6 Coded Yes And Is C5 () No

Coded No?

Manic Episode [] Current
[] Past

Current Manic Episode (Calculated: 0=No, 1=Yes)

Past Manic Episode (Calculated: 0=No, 1=Yes)

Hypomanic Episode

[ Current No

[ Current Yes

(] Past No

(] Past Yes

(] Past Not Explored

Current Hypomanic Episode (Calculated: 0=No, 1=Yes)

Past Hypomanic Episode (Calculated: 0=No, 1=Yes, 2=Not
Explored)

Hypomanic Symptoms

] Current No

[] Current Yes

[] Past No

[] Past Yes

[] Past Not Explored

Current Hypomanic Symptoms (Calculated: 0=No, 1=Yes)

Past Hypomanic Symptoms (Calculated: 0=No, 1=Yes,
2=Not Explored)

C7. A) Did You Have 2 Or More Of These (Manic)
Episodes Lasting 7 Days Or More (C4C)

In Your Lifetime (Including The Current Episode If
Present)?

O Yes
O No
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C7. B) Did You Have 2 Or More Of These (Hypomanic) O Yes

Episodes Lasting Just 4 To 6 Days (C4B) O No

In Your Lifetime (Including The Current Episode)?

C7. C) Did You Have These Hypomanic Symptoms Lasting O Yes

Only 1 To 3 Days (C4A) 2 Or More O No

Times In Your Lifetime, (Including The Current Episode

If Present)?

D. Panic Disorder

D - Panic Disorder O Yes
O No

No Means: Mark No In D5, D6, And D7 And Skip To E1)

D1. A) Have You, On More Than One Occasion, Had Spells

Or Attacks When You Suddenly

Felt Anxious, Frightened, Uncomfortable Or Uneasy,

Even In Situations Where Maost People

Would Not Feel That Way?

B) Did The Spells Surge To A Peak Within 10 Minutes Of O Yes

Starting? O No

D2. At Any Time In The Past, Did Any Of Those Spells O Yes

Or Attacks Come On Unexpectedly Or Occur O No

In An Unpredictable Or Unprovoked Manner?

D3. Have You Ever Had One Such Attack Followed By A O Yes

Month Or More Of Persistent Concern O No

About Having Another Attack, Or Worries About The

Consequences Of The Attack - Or Did You

Make Any Significant Change In Your Behaviour Because

Of The Attacks (E.G., Shopping Only

With A Companion, Not Wanting To Leave Your House,

Visitng The Emergency Room

Repeatedly, Or Seeing Your Doctor More Frequently

Because Of These Symptoms)?

D4 - During The Worst Attack That You Can Remember: O Yes
O No

A) Did You Have Skipping, Racing Or Pounding Of Your

Heart?

B) Did You Have Sweating Or Clammy Hands? O Yes
O No

C) Were You Trembling Or Shaking? O Yes
O No

D) Did You Have Shortness Of Breath Or Difficulty O Yes

Breathing? O No

E) Did You Have A Choking Sensation Or A Lump In Your O Yes

Throat? O No

F) Did You Have Chest Pain, Pressure Or Discomfort? O Yes

O No
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G) Did You Have Nausea, Stomach Problems Or Sudden O Yes
Diarrhea? O No
H) Did You Feel Dizzy, Unsteady, Lightheaded Or Faint? () Yes
O No
1) Did Things Around You Feel Strange, Unreal, O Yes
Detached Or Unfamiliar, Or Did (O No
You Feel Qutside Of Or Detached From Part Or All Of
Your Body?
]) Did You Fear That You Were Losing Control Or Going O Yes
Crazy? O No
K) Did You Fear That You Were Dying? () Yes
O No
L) Did You Have Tingling Or Numbness In Parts Of Your O Yes
Body? O No
M) Did You Have Hot Flushes Or Chills? O Yes
O No
D5. Are Both D3, And 4 Or More D4 Answers, Coded Yes? O No

If Yes To D5, Skip To D7.

(O Yes {Panic Disorder Lifetime)

Panic Disorder Lifetime (Calculated: 0=No, 1=Yes)

D6. If D5 = No, Are Any D4 Answers Coded Yes?
Then Skip To EL.

O No
(O Yes (Limited Symptoms Attacks Lifetime)

Limited Symptom Attacks Lifetime (Calculated: 0=No,
1=Yes)

D7. In The Past Month, Did You Have Such Attacks
Repeatedly (2 Or More), And Did You

Have Persistent Concern About Having Another Attack,
Or Worry About The Consequences Of

The Attacks, Or Did You Change Your Behaviour In Any
Way Because Of The Attacks?

O No

(O Yes (Panic Disorder Current)

E. Agoraphobia

E1l. Do You Feel Anxious Or Uneasy In Places Where Help
Might Not Be Available Or Escape

Might Be Difficult, Like Being In A Crowd, Standing In

A Line (Queue), When You Are Alone

Away From Home Or Alone At Home, Or When Crossing A
Bridge, Or Traveling In A Bus,

Train Or Car Or Where You Might Have A Panic Attack Or
The Panic-Like Symptoms We Just

Spoke About?

O Yes
() No
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E2. Do You Fear These Situations So Much That You O Yes

Avoid Them, Or Suffer Through Them, Or O No

Need A Companion To Face Them?

IfE1 = NO Code NO to E2

Panic Disorder With Agoraphobia Current O Yes
(O No

Panic Disorder with Agoraphobia Current

Panic Disorder Without Agoraphobia Current O Yes
O No

Panic Disorder without Agoraphobia Current

Agoraphobia, Current Without History Of Panic Disorder O Yes
O No

Agoraphobia, current without History of Panic Disorder

(Calculated: 0=No, 1=Yes)

F. Social Phobia (Social Anxiety Disorder)

F. Social Phobia (Social Anxiety Disorder) O Yes

F1. A} In The Past Month, Did You Have Persistent Fear O No

And Significant Anxiety At Being Watched,

Being The Focus Of Attention, Or Of Being Humiliated

Or Embarrassed? This Includes

Things Like Speaking In Public, Eating In Public Or

With Others, Writing While Someone

Watches, Or Being In Social Situations.

F2. Is This Social Fear Excessive Or Unreasonable And O Yes

Does It Almost Always Make You Anxious? O No

F3. Do You Fear These Social Situations So Much That O Yes

You Avoid Them Or Suffer Through Them Most Of The O No

Time?

If No to F1, F2 or F3 Mark NO O No

F4. Do These Social Fears Disrupt Your Mormal Work,
School Or Social Functioning Or Cause You Significant
Distress?

(O Yes (Social Phobia - Social Anxiety Disorder -
Current)

Social Phobia (calculated: 0=No, 1=Yes)

Subtypes
Do You Fear And Avoid 4 or More Social Situations?

(O Yes - Generalized social phobia (social anxiety
disorder)

(O No - Non-generalized social phobia (social anxiety
disorder)
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G. Obsessive-Compulsive Disorder

G1. In The Past Month, Have You Been Bothered By
Recurrent Thoughts, Impulses, Or Images

That Were Unwanted, Distasteful, Inappropriate,
Intrusive, Or Distressing?

( for example, the idea that your were dirty,
contaminated or had germs, or fear of contaminating
others or fear of harming someone even though it
disturbs or distresses you, or fear you would act on
some impulse or fear or superstitions that you would
be responsible for things going wrong, or obesssions
with sexual thoughts, images or impulses or hoarding,
collecting or religious obsessions.)

O Yes

O No

(Do no include simply excessive worries about real
life problems, do not include obsessions directly
related to eating disorders, sexual deivations,
pathological gambling, or alcohol or drug abuse
because the patient may derive pleasure from the
actiivity and may want to resist it only because of
its negative conseguences. )

G2. Did They Keep Coming Back Into Your Mind Even When O Yes

You Tried To Ignore Or Get Rid Of Them? O No

G3. Do You Think That These Obsessions Are The Product ) Yes

Of Your Own Mind And That They Are ) No

Not Imposed From The Outside?

G4. In The Past Month, Did You Do Something Repeatedly O Yes

Without Being Able To Resist Doing It, O No

Like Washing Or Cleaning Excessively, Counting Or

Checking Things Over And Over, Or

Repeating, Collecting, Arranging Things, Or Other

Superstitious Rituals?

Is G3 Or G4 Coded Yes? ) Yes
O No

G5. At Any Point, Did You Recognize That Either These ) Yes

Obsessive Thoughts Or These O No

Compulsive Behaviours Were Excessive Or Unreasonable?

G6. In The Past Month, Did These Obsessive Thoughts ) No

And/Or Compulsive Behaviours

Significantly Interfere With Your Normal Routine, Your
Work Or School, Your Usual Social

Activities, Or Relationships, Or Did They Take More
Than One Hour A Day?

() Yes (OCD Current)

Obsessive-Compulsive Disorder (calculated: 0=No,
1=Yes)

H. Posttraumatic Stress Disorder

H.Posttraumatic Stress Disorder

H1. Have You Ever Experienced Or Witnessed Or Had To
Deal With An Extremely Traumatic

Event That Included Actual Or Threatened Death Or
Serious Injury To You Or Someone Else?

) Yes

O No

(Examples of traumatic events include: serious
accidents, sexual or physical assault, a terrorist
attack, being held hostage, kidnapping, fire
discovering a body, war or natural disaster,
witnessing the violent or sudden death of someone
close to your or a life threatening illness.)

H2. Did You Respond With Intense Fear, Helplessness Or
Horror?

O Yes
) No
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H3. During The Past Month, Have You Re-Experienced The O Yes
Event In A Distressing Way (Such As O No
In Dreams, Intense Recollections, Flashbacks Or
Physical Reactions) Or Did You Have
Intense Distress When You Were Reminded About The
Event Or Exposed To A Similar
Event?
H4. In The Past Month: O Yes
A) Have You Avoided Thinking About Or Talking About O No
The Event?
B) Have You Avoided Activities, Places, Or People That O Yes
Remind You Of The Event? ) No
C) Have You Had Trouble Recalling Some Important Part O Yes
Of What Happened? O No
D) Have You Become Much Less Interested In Hobbies Or O Yes
Social Activities? O No
E) Have You Felt Detached Or Estranged From Others? O Yes
O No
F) Have You Noticed That Your Feelings Are Numbed? O Yes
() No
G) Have You Felt That Your Life Will Be Shortened Or O Yes
That You Will Die Sooner Than Other People? O No
Are 3 Or More H4 Answers Coded Yes? O Yes
O No
H4 Summary (Calculated: 0=No, 1=Yes)
H5. In The Past Month: O Yes
A) Have You Had Difficulty Sleeping? O No
B) Were You Especially Irritable Or Did You Have O Yes
Outbursts Of Anger? () No
C) Have You Had Difficulty Concentrating? O Yes
O No
D) Were You Nervous Or Constantly On Your Guard? ) Yes
O No
E) Were You Easily Startled? O Yes
O No
Are 2 Or More H5 Answers Coded Yes? O Yes
(O No

H5 Summary (Calculated: 0=No, 1=Yes)
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H6. During The Past Month, Have These Problems
Significantly Interfered With Your Work,

School Or Social Activities, Or Caused Significant
Distress?

(O Yes (Posttraumatic Stress Disorder Current)

O No

Posttraumatic Stress Disorder (calculated: 0=No,
1=Yes)

I. Alcohol Dependence/Abuse

|.Alcohol DependencefAbuse O Yes
I1. In The Past 12 Months, Have You Had 3 Or More O No
Alcoholic Drinks, - Within A 3 Hour Period,

-0n 3 Or More Occasions?

12. In The Past 12 Months: O Yes
A) Did You Need To Drink A Lot More In Order To Get O No
The Same Effect That You Got When You

First Started Drinking Or Did You Get Much Less Effect

With Continued Use Of The Same

Amount?

B) When You Cut Down On Drinking Did Your Hands Shake, O Yes
Did You Sweat Or Feel Agitated? O No
Did You Drink To Avoid These Symptoms (For Example,

"The Shakes", Sweating Or Agitation)

Or To Avoid Being Hungover?

If Yes To Any, Code Yes.

C) During The Times When You Drank Alcohol, Did You O Yes
End Up Drinking More Than You Planned When You C No
Started?

D) Have You Tried To Reduce Or Stop Drinking Alcohol O Yes
But Failed? O No
E) On The Days That You Drank, Did You Spend () Yes
Substantial Time Obtaining Alcohol, Drinking, () No
Or Recovering From The Effects Of Alcohol?

F) Did You Spend Less Time Working, Enjoying Hobbies, (O Yes
Or Being With Others Because Of O No
Your Drinking?

G) If Your Drinking Caused You Health Or Mental O Yes
Problems, Did You Still Keep On Drinking? O No

Are 3 Or More 12 Answers Coded Yes?

(O Yes (Alcohol Dependence - Current)
No
(* IF YES, GO TO "Dependence Preempts Abuse")

Alcohol Dependence (calculated: 0=No, 1=Yes)
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13. In The Past 12 Months: ) Yes
A) Have You Been Intoxicated, High, Or Hungover More O No
Than Once When You Had Other

Responsibilities At School, At Work, Or At Home? Did

This Cause Any Problems?

(Code Yes Only If This Caused Problems.)

B) Were You Intoxicated More Than Once In Any O Yes
Situation Where You Were Physically At Risk, For O No
Example, Driving A Car, Riding A Motorbike, Using

Machinery, Boating, Etc.?

C) Did You Have Legal Problems More Than Once Because O Yes
Of Your Drinking, For Example, An Arrest Or Disorderly O No
Conduct?

D) If Your Drinking Caused Problems With Your Family O Yes
Or Other People, Did You Still Keep On (O No

Drinking?

Are 1 or More 13 Answers Coded Yes?

(O Yes (Alcohol Abuse - Current)
) No

Alcohol Abuse (calculated: 0=No, 1=Yes)

J. Substance Dependence /Abuse (Non-Alcohol)

J. Substance Dependence/Abuse (Non-Alcohol)

J1. A) In The Past 12 Months, Did You Take Any Of
These Drugs More Than Once To Get High, To

Feel Elated, To Get "A Buzz" Or To Change Your Mood?

O Yes
() No

Stimulants:

[] amphetamines
|:| llspeedu

[ crystal meth
1 "crank"

1 "rush"

[[] Dexedrine

[] Ritalin

[] diet pills

Cocaine:

[] snorting
v

[] freebase
[ crack

[] "speedball"
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Narcotics:

[1 heroin

[] morphine
[ Dilaudid
(] opium

(] Demerol
[] methadone
[] Darvon
] codeine
[] Percodan
[1 Vicodin
[] Oxycontin

Hallucinogens

[T LSD ("acid")
[] mescaline

(1 peyote

(] psilocybin

] sTP

] "mushrooms"
(] "ecstasy"

[1 MDA

[1 MDMA

Phencyclidine:

[1 PCP ("Angel Dust", "Peace, Pill", "Trang", "Hog")
[] ketamine ("special K")

Inhalants:

D ugluell

[] ethyl chloride

[] nitrous oxide ("laughing gas")
[] amyl or butyl nitrate ("poppers")

Cannabis:

(] marijuana

(] hashish ("hash")
[0 THC

D llputll

D "grass"

D "weed"

[1 "reefer"

Tranquilizers

[] Quaalude
(] Seconal ("reds")
[] valium

[] Xanax

[] Librium

[] Ativan

[] Dalmane

[] Halcion

[1 barbiturates
1 Miltown

[] GHB

(] Roofinol

(] "Roofies"

Miscellaneous:

[] Steriods

[]1 Non-presciption sleep pills
[] Cough

[] Other:

Miscellaneous (Other Drug):
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Specify Most Used Drugs

Which Drug(s) Caused The Biggest Problems

J2. Considering Your Use Of ( Name The Drug/Drug Class O Yes
Selected), In The Past 12 Months: O No
A) Have You Found That You Needed To Use Much More

(Name Of Drug/ Drug Class Selected)

To Get The Same Effect That You Did When You First

Started Taking It?

B) When You Reduced Or Stopped Using (Name Of Drug/ O Yes
Drug Class Selected), Did You Have () No

Withdrawal Symptoms (Aches, Shaking, Fever, Weakness,
Diarrhea, Nausea, Sweating, Heart

Pounding, Difficulty Sleeping, Or Feeling Agitated,
Anxious, Irritable, Or Depressed)?

Did You Use Any Drug(S) To Keep Yourself From Getting
Sick (Withdrawal Symptoms) Or So That You

Would Feel Better?

(IF YES TO EITHER, CODE YES.)

C) Have You Found That When You Used (Name Of Drug/ O Yes
Drug Class Selected), You Ended Up () No
Taking More Than You Thought You Would?

D) Have You Tried To Reduce Or Stop Taking (Name Of O Yes
Drug/ Drug Class Selected) But Failed? O No
E) On The Days That You Used (Name Of Drug/ Drug Class O Yes
Selected), Did You Spend Substantial O No
Time (>2Hours), Obtaining, Using Or Recovering From

The Drug, Or Thinking About The Drug?

F) Did You Spend Less Time Working, Enjoying Hobbies, O Yes
Or Being With Family Or Friends Because Of O No
Your Drug Use?

G) If (Name Of Drug/ Drug Class Selected ), Caused You O Yes
Health Or Mental Problems, Did You O No

Still Keep On Using It?

Are 3 or More |2 Answers Coded Yes?

(O Yes (Substance Dependence Current)
() No

Substance Dependence (calculated: 0=No, 1=Yes)

Specify Drug(S) - Maximum 5:
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J3. A) Have You Been Intoxicated, High, Or Hungover
From ( Name Of Drug/Drug Class Selected)

More Than Once, When You Had Other Responsibilities At
School, At Work, Or At Home?

Did This Cause Any Problem?

(O Yes
O No
((CODE YES ONLY IF THIS CAUSED PROBLEMS).)

B) Have You Been High Or Intoxicated From (Name Of ) Yes
Drug/Drug Class Selected) More (O No
Than Once In Any Situation Where You Were Physically

At Risk (For Example, Driving A Car,

Riding A Motorbike, Using Machinery, Boating, Etc.)?

C) Did You Have Legal Problems More Than Once Because O Yes
Of Your Drug Use, For Example, (O No
An Arrest Or Disorderly Conduct?

D} If (Name Of Drug/ Drug Class Selected) Caused O Yes
Problems With Your Family Or Other () No

People, Did You Still Keep On Using It?

Are 1 or More |3 Answers Coded Yes?

(O Yes (Substance Abuse Current)
O No

Substance Abuse (calculated: 0=No, 1=Yes)

Specify Drug(S) - Maximum 5:

K. Psychotic Disorders and Mood Disorder with Psychotic Features - Part 1

Ask for an example of each question answered positively. Code YES only if the examples
clearly show a distortion of thought or of perception or if they are not culturally appropriate.
Before coding , investigate whether delusions qualify as "BIZARRE".

Delusions are "BIZARRE" if clearly implausible, absurd, not understandable and cannot derive

from ordinary life experience.

Hallucinations are scored "BIZARRE" if : A voice comments on the person's thoughts or
behavior or when two or more voices are conversing with each other.

All of the patients resposnse to the questions should be coded in Column A use the clinician
judgment column (column B) only if the clinician knows from other outside evidence ( for
example, family input) that the symptom is present but is being denied by the patient.

Now | am going to ask you about unusual experiences
that some people have.

K1. A) Have You Ever Believed That People Were Spying
On You, Or That

Someone Was Plotting Against, You, Or Trying To Hurt
You?

[] Yes (Patient)

[C] No (Patient)

[1 Yes (Patient) - Bizarre
[1 Yes (Clinician)

[1 Yes (Clinician) - Bizarre
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B) If Yes/ Yes Bizarre: Do You Currently Believe These
Things?
Note: Ask For Examples, To Rule Qut Actual Stalking.

[] Yes (Patient)

[] No (Patient)

[] Yes (Patient) - Bizarre
[] Yes (Clinician)

[] Yes (Clinician) - Bizarre

K2. A) Have You Ever Believed That Someone Was Reading
Your Mind Or Could Hear Your Thoughts Or That You

Could Actually Read Someone'S Mind Or Hear What
Another Person Was Thinking?

[] No - patient

[] Yes - patient

[] Yes - bizarre patient
[ Yes - clinician

[] Yes - bizarre clinician

B) If Yes/Yes Bizarre: Do You Currently Believe These
Things?

[ No - patient

[] Yes - patient

[[] Yes - bizarre patient
[] Yes - clinician

[] Yes - bizarre clinician

K3. A) Have You Ever Believed That Someone Or Some
Force Outside Of

Yourself Put Thoughts In Your Mind That Were Not Your
Own, Or Made

You Act In A Way That Was Not Your Usual Self?

Have You Ever Felt That You Were Possessed?

[[] No - patient

[ Yes - patient

[] Yes - bizarre patient
[] Yes - clinician

[] Yes - bizarre clinician

B) If Yes/Yes Bizarre: Do You Currently Believe These
Things?

[] No - patient

[[] Yes - patient

[] Yes - bizarre patient
[] Yes - clinician

[l Yes - bizarre clinician

Kd4. A) Have You Ever Believed That You Were Being Sent
Special Messages Through The Tv, Radio, Internet,
Newspaper, Books, Or Magazines Or That A Person You
Did Not Personally Know Was Particularly Interested In
You?

[] No - patient

[] Yes - patient

[[] Yes - bizarre patient
[] Yes - clinician

[] Yes - bizarre clinician

B) If Yes/Yes Bizarre: Do You Currently Believe These
Things?

[] No - patient

[] Yes - patient

[] Yes - bizarre patient
[] Yes - clinician

[] Yes - bizarre clinician

K5. A) Have Your Relatives Or Friends Ever Considered
Any Of Your Beliefs Odd Or Unusual?

[] No - patient

[ Yes - patient

[] Yes - bizarre patient
[] Yes - clinician

[] Yes - bizarre clinician

B) If Yes/Yes Bizarre: Do They Currently Consider Your
Beliefs Strange?

[] No - patient

[] Yes - patient

[] Yes - bizarre patient
[ Yes - clinician

[] Yes - bizarre clinician
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K6. A) Have You Ever Heard Things Other People
Couldn'T Hear, Such As Voices?

Hallucinations Are Scored "Bizarre" Only If Patient
Answers Yes To The Following:

[] No - patient

[] Yes - patient

[] Yes - bizarre patient
] Yes - clinician

[l Yes - bizarre clinician

If Yes: Did You Hear A Voice Commenting On Your
Thoughts Or

Behaviour, Or Did You Hear Two Or More Voices Talking
To Each Other?

[] No - patient

[] Yes - patient

[] Yes - bizarre patient
[ Yes - clinician

[ Yes - bizarre clinician

B) If Yes: Have You Heard These Things In The Past
Month?

[] No - patient

[ Yes - patient

(] Yes - bizarre patient

] Yes - clinician

[] Yes - bizarre clinician

(Score as "YES BIZARRE" if patient heard a voice
commenting on their thoughs or behavior or heard
two or more voices talking to each other. )

K7. A) Have You Ever Had Visions When You Were Awake

Or Have You Ever Seen Things Other People Couldn't
See?

] No

[] Yes

] Yes - Clinician's Judgement

(Clinician: Check to see if these are culturally
inappropriate. )

B) If Yes: Have You Seen These Things In The Past
Month?

] No
[ Yes
[] Yes - Clinician's judgement

K8. B} Is The Patient Currently Exhibitng Incoherence, O Yes

Disorganized Speech, Or Marked Loosening Of O No

Associations?

K9. B} Is The Patient Currently Exhibiting O Yes

Disorganized Or Catatonic Behaviour? O No

K10. B) Are Negative Symptoms Of Schizophrenia, For O Yes

Example, ) No

Significant Affective Flattening, Poverty Of Speech

(Alogia) Or An Inability To Initiate Or Persist In

Goal -

Directed Activities (Avoliition) Prominent During The

Interview?

K11. A) Is There At Least One "Yes" From K1 To K10B? O Yes
O No

At least 1 "Yes" from K1 to K10b (Calculated: 0=No,

1=Yes)

Psychotic Disorder Not Otherwise Specified O Yes
) No

Psychotic disorder not otherwise specified
(Calculated: 0=No, 1=Yes)
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Psychotic Disorder Not [] Current
Otherwise Specified [] Lifetime
Psychotic Disorder Not Otherwise Specified Current
(Calculated: 0=No, 1=Current and Lifetime, 2=Lifetime
Only)
Schizophrenia Currently Met O Yes
O No
Schizophrenia Currently Met (Calculated: 0=No, 1=Yes)
Schizophrenia Lifetime O Yes
O No
Schizophrenia Lifetime (Calculated: 0=No, 1=Yes)
K12. A} Were You Taking Any Drugs Or Medicines? 1 No
[ Yes
(] Uncertain
B) Did You Have Any Medical lliness? (] No
[]Yes
] Uncertain
C) In The Clinician's Judgment: 1 No
Are Either Of These Likely To Be Direct Causes Of The [l Yes
Patient's Disorder? (] Uncertain
K12. D) Summary: Has An Organic Cause Been Ruled Out? ] No
] Yes
[] Uncertain
Psychotic Disorder Due To A General Medical Condition O Yes
O No
Psychotic Disorder due to a General Medical Condition
(Calculated: 0=No; 1=Yes)
Psychotic Disorder Due To A General Medical Condition ] Current
[ Lifetime
[] Uncertain
Psychotic Disorder due to a General Medical Condition
(Calculated: 0=No, 1=Current and Lifetime, 2=Lifetime
only, 3=Uncertain, code later)
Substance Induced O Yes
Psychotic Disorder O No

Substance Induced Psychotic Disorder (Calculated:
0=No; 1=Yes)




22

Substance Induced [] Current

Psychotic Disorder [ Lifetime
[] Uncertain

Substance Induced Psychotic Disorder (Calculated:

0=No, 1=Current and Lifetime, 2=Lifetime only,

3=Uncertain, code later)

K14. Did Your Ability To Function At Work, At School, O Yes

Socially And With Your Family Return O No

Completely To How You Were Before These Experiences

(Clinician: Provide

Examples Of Existing Hallucinations, Delusions Or

Disorganized

Speech Or Behaviour)?

K15. A) During Or After A Period When You Had These O Yes

Beliefs Or Experiences, Did You Have O No

Difficulty Working, Or Difficulty In Your

Relationships With Others, Or In Taking Care Of

Yourself?

B) If Yes, How Long Did These Difficulties Last? (O 1 day to 1 month
( 1 month to 6 months
) 6 months
O 1 day

C) Have You Been Treated With Medications Or Were You O Yes

Hospitalized Because Of O No

These Beliefs Or Experiences, Or The Difficulties
Caused By These Problems?

D) If Yes, What Was The Longest Time You Were Treated (O 1 day to 1 month
With Medication Or Were Hospitalized For These O 1 month to 6 months
Problems? () 6 months
(O 1day
K16. A) The Patient Reported Disability (K15A Coded O Yes
Yes) Or Was Treated Or O No
Hospitalized For Psychosis (K15C = Yes).
B) Clinician's Judgment: Considering Your Experience, (O absent
Rate The O mild
Patient'S Lifetime Disability Caused By The Psychosis. (O moderate
() severe

How Long Was The Longest Period During Which You Had
Those Beliefs Or Experiences?

(O 1 day to 1 month

(O 1 month to 6 months
O 6 months

(O Less than 1 day

What Was The Total Duration Of The Psychosis, Take
Into Account The Active Phase (K17) And The Associated
Difficulties (K15B) And Psychiatric Treatment (K15D)

In Choosing The Time Frame.

(O 1 day to 1 month

(O 1 month to 6 months
(O 6 months

(O Less than 1 day

K18. A) How Old Were You When You First Began Having
These Unusual Beliefs Or Experiences?
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