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ThiV papeU e[amineV Whe deYelopmenW of an aUWificial inWelligence (AI) dUiYen chaWboW bXilW in a paUWneUVhip beWZeen Whe CenWUe 
foU AddicWion and MenWal HealWh (CAMH) and Whe UniYeUViW\ of ToUonWo Wo aid XVeUV ZiWh Vmoking ceVVaWion. The boW iV 
pUogUammed XVing moWiYaWional inWeUYieZing (MI) WUeaWmenW WechniTXeV Wo VXbVWiWXWe foU a hXman clinician. ThiV papeU 
e[amineV hoZ Whe WUanVpoViWion of a behaYioUal inWeUYenWion chaWboW inWo WhiV clinical Uole cUeaWeV XniTXe challengeV in 
appUaiVing WUXVW in Whe UelaWionVhip. ThUoXgh eYalXaWing WZo Wa[onomieV of WUXVW and a piloW VWXd\ of Whe Vmoking ceVVaWion 
chaWboW iWVelf, neZ conceUnV foU gaXging WUXVW Zhen embodied hXman abiliW\ iV WUanVlaWed inWo a diVembodied digiWal Vpace Zill 
be pUopoVed. FoXU aWWUibXWeV ZeUe conVideUed aV paUWicXlaUl\ impoUWanW Wo eYalXaWing neZ WUXVW challengeV foU behaYioUal 
inWeUYenWion chaWboWV: (1) pUedicWabiliW\, (2) e[peUW knoZledge, (3) clinical conWe[W, and (4) hXman e[peUience. 

CCS CONCEPTS � Applied compXWing²Life and medical VcienceV²conVXmeU healWh � CompXWing 
meWhodologieV²AUWificial inWelligence � HXman-cenWeUed compXWing � HXman compXWeU inWeUacWion (HCI).  
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1 INTRODUCTION 

AV Whe daWa VeWV dUiYing conYeUVaWional XVeU inWeUfaceV (CUIV) haYe adYanced, WheUe haV been gUoZing inWeUeVW 
in XWili]ing WheVe WechnologieV be\ond Whe WUanVacWional e[changeV of YiUWXal aVViVWanWV. ReVeaUcheUV foU Whe 
CenWUe foU AddicWion and MenWal HealWh (CAMH) in collaboUaWion ZiWh Whe aXWhoUV and UniYeUViW\ of ToUonWo 
compXWeU Vcience facXlW\ and VWXdenWV aUe cXUUenWl\ deYeloping a chaWboW aimed Wo aVViVW XVeUV ZiWh Vmoking 
ceVVaWion. ThiV chaWboW leYeUageV Whe UobXVW GeneUaWiYe PUe-WUained TUanVfoUmeU 3 (GPT-3) aXWoUegUeVViYe 
langXage model and oWheU naWXUal langXage pUoceVVing (NLP) WechnologieV VXch aV GPT-2 and BERT. B\ 
adapWing Whe coXnVelling appUoach of moWiYaWional inWeUYieZing (MI), Whe aUWificial inWelligence (AI) dUiYen chaWboW 
iV inWended Wo pUoYide an acceVVible alWeUnaWiYe Wo an appoinWmenW ZiWh a WUained WheUapiVW. ThiV papeU e[amineV 
hoZ Whe WUanVpoViWion of a chaWboW inWo WhiV clinical Uole cUeaWeV XniTXe challengeV in appUaiVing WUXVW ZiWhin Whe 
UelaWionVhip. CXUUenW Wa[onomieV of WUXVW aUe ofWen deVigned e[clXViYel\ foU hXman-hXman [12] oU hXman-
machine inWeUacWion [19], leaYing liWWle affoUdance foU WechnologieV inWended Wo diUecWl\ emXlaWe empaWheWic 
domainV of e[peUience. ThUoXgh eYalXaWing WheVe Wa[onomieV and a piloW VWXd\ of Whe Vmoking ceVVaWion chaWboW 
iWVelf, WhiV papeU Zill pUopoVe neZ conceUnV foU gaXging WUXVW Zhen embodied hXman abiliW\ iV WUanVlaWed inWo a 
diVembodied digiWal Vpace. 

1.1 MRWLYaWLRQaO IQWHUYLHZLQJ 

The CAMH chaWboW pUojecW poVeV WhaW moVW habiWXal VmokeUV haYe conWUadicWoU\ feelingV aboXW Whe acW of 
Vmoking, \eW WheiU moWiYaWion Wo TXiW iV limiWed [6]. SmokeUV aUe a peUenniall\ haUd-Wo-Ueach WaUgeW gUoXp WhaW aUe 
noWoUioXVl\ XnZilling Wo Veek coXnVelling foU WheiU addicWionV [6]. AV deVcUibed in pUeYioXVl\ pXbliVhed ZoUk on 
WhiV pUojecW [1][2], pUacWiWioneUV WhaW can peUfoUm WheVe clinical inWeUYenWionV aUe VcaUce and financiall\ 
inacceVVible foU man\. AV VXch, Whe pUimaU\ goal of Whe Vmoking ceVVaWion boW iV Wo Ueach indiYidXalV beUefW of 
Whe oppoUWXniW\ Wo engage in-peUVon ZiWh coXnVelloUV. 

The chaWboW iV pUogUammed XVing MI WechniTXeV [1][2]. MI iV a clienW-cenWUed VW\le of pV\choWheUap\ WhaW 
focXVeV on encoXUaging clienWV Wo Yoice WheiU oZn moWiYaWionV foU behaYioXUal change [14]. DeYeloped b\ William 
MilleU in Whe laWe 80V, MI pUiYilege clienW UaWheU Whan coXnVelloU-gXided WUeaWmenW VeVVionV [14]. In Whe conWe[W of 
Vmoking ceVVaWion, a MI VeVVion ZoXld inYolYe Whe WheUapiVW aVking Whe paWienW open-ended TXeVWionV UegaUding 
WheiU healWh, Vocial UelaWionVhipV, and peUVonal hiVWoU\ Wo deWeUmine WheiU moWiYaWion foU TXiWWing. The ideolog\ of 
MI UeYolYeV aUoXnd foXU gXiding elemenWV (paUWneUVhip, accepWance, compaVVion, and eYocaWion) and foXU majoU 
VkillV (open-ended TXeVWionV, affiUmaWionV, UeflecWionV, and VXmmaUieV) [13][14]. The cXUUenW YeUVion of Whe 
chaWboW XVeV a highl\ diVWilled YeUVion of Whe MI meWhod, aVking paUWicipanWV Wo liVW and When elaboUaWe on poViWiYe 
and negaWiYe UaWionaleV foU Vmoking XVing a We[W-baVed inWeUface. FXWXUe ZoUk b\ Whe Weam VeekV Wo enhance 
Whe capaciW\ of Whe chaWboW Wo pUoYide moUe accXUaWe UeflecWionV and affiUmaWionV [1][2].   

MilleU and Rollnick adYocaWe WhaW MI iV noW a ³WechniTXe´ pUedicaWed on a ³UelaWiYel\ Vimple opeUaWion´; UaWheU, 
iW iV a comple[ ³clinical oU commXnicaWion meWhod´ WhaW UeTXiUeV ³conVideUable pUacWice oYeU Wime´ [14], pp.131]. 
MI, conVeTXenWl\, iV neiWheU a pUofeVVion noU a pUocedXUe, bXW a conVWanWl\ eYolYing pUacWice. AV VXmmaUi]ed 
b\ addicWion pV\cholog\ VcholaU, SWeYe AllVop, MI cannoW Vimpl\ be ³UedXced Wo a bag of WechniTXeV oU WUickV´ 
[14], pp.343]. ThXV deVpiWe Whe TXeVWion-and-anVZeU foUmXlaUiW\ of MI adapWing Zell Wo WUadiWional compXWaWional 
logicV, Whe need foU a honed e[peUienWial VkillVeW pXWV inWo TXeVWion hoZ a compXWeU can compeWenWl\ peUfoUm 
Whe Uole of an MI coXnVelloU. FXUWheUmoUe, Whe adopWion of VXch an empaWheWic, hXman-cenWUic Uole caXVeV Whe 
Vmoking ceVVaWion chaWboW Wo occXp\ a liminal Vpace in UegaUd Wo e[pecWaWionV and appUaiValV of WUXVW. In Whe 
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folloZing VecWionV, WhiV papeU Zill e[ploUe hoZ cXUUenW Wa[onomieV of WUXVW Vpecific Wo hXmanV and machineV fail 
Wo accoXnW foU Whe adYenW of chaWboW-aV-WheUapiVW. 

2 TAXONOMIES OF TRUST 

The deYelopmenW of Wa[onomieV Wo eYalXaWe WUXVW in hXman UelaWionVhipV haV been a longVWanding ambiWion 
ZiWhin Whe Vocial VcienceV [3][4][9][11]. AV hXman beingV haYe enWeUed cloVe ZoUking UelaWionVhipV ZiWh 
aXWonomoXV V\VWemV in Whe laWe WZenWieWh cenWXU\, a paUallel diVcoXUVe haV deYeloped in Whe field of compXWeU 
Vcience [7][16][18][22]. AlWhoXgh boWh VXch Wa[onomieV VhaUe a mandaWe of diVceUning hoZ effecWiYe 
UelaWionVhipV aUe foUged beWZeen WZo acWoUV, a cleaU delineaWion iV geneUall\ made beWZeen hXman-hXman 
UelaWionVhipV (gUoXnded in beneYolence) and hXman-compXWeU inWeUacWionV (gUoXnded in UeliabiliW\). ThiV 
delineaWion conVeTXenWl\ complicaWeV Whe appUaiVal of WUXVW in machineV inWended Wo emXlaWe hXman empaWh\ 
and e[peUienWial VpheUeV of knoZledge. 

To illXVWUaWe WhiV complicaWion, Ze haYe deYeloped a Wable conWUaVWing WZo UepUeVenWaWiYe WUXVW Wa[onomieV 
(Vee Appendi[, Table 1). The fiUVW Wa[onom\, deYeloped b\ McKnighW eW al. [12], dUaZV fUom Whe diVciplineV of 
pV\cholog\ and Vociolog\ Wo eVWabliVh WhUee caWegoUieV of WUXVW ZiWhin hXman inWeUpeUVonal UelaWionVhipV: 
diVpoViWional WUXVW, inWeUpeUVonal WUXVW, and inVWiWXWional WUXVW. The Vecond Wa[onom\, deYeloped b\ SchaefeU eW 
al. [19], VimilaUl\ UelieV on a WUipaUWiWe model of WUXVW foU deYeloping V\neUgiVWic hXman-machine inWeUacWion: 
hXman-UelaWed facWoUV, paUWneU-UelaWed facWoUV, and enYiUonmenW-UelaWed facWoUV. TheVe WZo Wa[onomieV ZeUe 
choVen foU WheiU inclXVion of e[WenViYe liWeUaWXUe UeYieZV of WUXVW in WheiU UeVpecWiYe fieldV. UVing Whe Wable, Ze 
engage in a compaUaWiYe anal\ViV beWZeen WheVe WZo modelV Wo diVceUn noW onl\ VhaUed aWWUibXWeV beWZeen 
hXman-hXman and hXman-compXWeU Wa[onomieV of WUXVW bXW alVo conflicWing aWWUibXWeV.  

3 UNIQUE TRUST BOT ATTRIBUTES 

UVing Whe conflicWing aWWUibXWeV eVWabliVhed in Table 1, Ze haYe eVWabliVhed foXU Vpecific XniTXe WUXVW 
conVideUaWionV foU Whe Vmoking ceVVaWion chaWboW: pUedicWabiliW\, e[peUW knoZledge, clinical conWe[W, and hXman 
e[peUience. ThUoXghoXW Whe ne[W VecWion, Ze Zill e[amine hoZ WheVe conVideUaWionV pUoblemaWi]e Whe 
applicaWion of common modelV of WUXVW Wo appUaiVe an aUWificiall\ inWelligenW coXnVelloU, boWh ZiWhin Whe conWe[W of 
Whe CAMH pUojecW and WoZaUdV aXWonomoXV V\VWemV inWended Wo emXlaWe common domainV of hXman empaWh\ 
and e[peUience. 

3.1 PUHGLcWabLOLW\ 

ConceUnV of XnpUedicWabiliW\ cloVel\ align beWZeen inWeUpeUVonal WUXVW and paUWneU-UelaWed facWoUV on Whe Wable. 
MI iWVelf iV an inWeUYenWion WhaW UelieV on gUadXal, non-diVUXpWiYe change [14], fUaming XnpUedicWable TXeVWionV 
WhaW caXVe a paWienW Wo ³den\ and minimi]e´ a pUoblem aV meWhodologicall\ XnVoXnd [14]. The poViWioning of Whe 
chaWboW aV a moWiYaWional inWeUYieZeU conVeTXenWl\ complicaWeV iWV adheUence Wo eiWheU a pXUel\ hXman- oU 
machine-focXVed appUaiVal of XnpUedicWabiliW\. PUagmaWicall\, XnpUedicWabiliW\ can alZa\V be aWWUibXWed Wo 
VhoUWcomingV ZiWhin Whe algoUiWhmic logic of GPT-3; hoZeYeU, man\ VXbWle Wechnical eUUoUV (VXch aV oYeUbeaUing 
TXeVWionV oU miVcaWegoUi]aWion of pUoblemV) moUe cloVel\ UeVemble a lapVe of e[peUW knoZledge. In WheVe 
inVWanceV, XnpUedicWabiliW\ ma\ noW be aWWUibXWed Wo malfXncWion bXW UaWheU Whe geneUal efficac\ of MI aV a 
WUeaWmenW meWhod. The flXidiW\ in Zhich momenWV of XnpUedicWabiliW\ aUe caWegoUi]ed b\ Whe XVeU, ofWen on an 
eUUoU-b\-eUUoU baViV, complicaWeV Whe chaWboW¶V adheUence Wo an\ Vingle Wa[onom\ of WUXVW. 
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3.2 E[SHUW KQRZOHGJH 

AV Whe CAMH Vmoking ceVVaWion chaWboW iV deVigned Wo VWand in foU a WUained MI WheUapiVW, iW becomeV Whe 
gaWekeepeU of e[peUW knoZledge pUeYioXVl\ held b\ a VpecialiVW and/oU inVWiWXWion. The paWienW¶V pUopenViW\ Wo 
accepW Whe chaWboW¶V e[peUW knoZledge comeV noW onl\ fUom MI aV a clinical pUacWice, bXW fUom Whe Wechnical 
capabiliWieV and deVign affoUdanceV Wo alloZ Whe chaWboW Wo eWhicall\ and compeWenWl\ caUU\ oXW iWV WheUapeXWic 
inWeUYenWion. A h\bUid Wa[onom\ of WUXVW WhaW bUidgeV inWeUpeUVonal and paUWneU-UelaWed caWegoUieV (Vee Appendi[ 
- Table 1) iV WheUefoUe neceVVaU\ in oXU anal\ViV of Whe pUojecW. The chaWboW iV WaVked ZiWh VimXlWaneoXVl\ 
demonVWUaWing e[peUW knoZledge, beneYolence, UeliabiliW\, and eWhical UeVponVibiliW\ in iWV Uole aV a MI WheUapiVW, 
and WhiV m\Uiad of hXman- and machine-UelaWed facWoUV makeV iW incUeaVingl\ condXciYe Wo peUceiYed failXUe oU 
eUUoU if one of WheVe TXaliWieV falWeUV. ComplicaWionV alVo aUiVe Zhen Whe pUocedXUal logic of Whe chaWboW comeV 
inWo conflicW ZiWh Whe anWi-pUocedXUal logic of MI [13][14] 

3.3 COLQLcaO CRQWH[W 

AV VhoZn in Table 1, Whe boW alignV ZiWh enYiUonmenW-UelaWed WUXVW facWoUV aV iW iV pUogUammed Wo cUeaWe a WUXVWing 
enYiUonmenW foU clienWV WhUoXgh iWV abiliW\ Wo hold a pleaVXUable (and opeUaWionall\ conViVWenW) conYeUVaWion [1][2]. 
HoZeYeU, ZiWhoXW Whe ph\Vical conWe[W of a clinic oU Whe e[peUW aXWhoUiW\ of a hXman, Whe clienWV ma\ noW deYelop 
Whe Vame inVWiWXWional WUXVW Whe\ ZoXld in an embodied, face-Wo-face inWeUacWion. InVWiWXWionV pUoYide aXWhoUiW\ 
and VWUXcWXUal aVVXUance Wo back Xp a peUVon¶V indiYidXal TXaliWieV; Whe boW¶V aXWhoUiW\, diVembodied fUom 
ph\Vical Vpace and pUofeVVional deVignaWion, iV noW µbacked Xp¶ in Whe Vame Za\ hXman faciliWaWoUV ma\ be 
[12][19]. HoZeYeU, WhiV doeV noW mean WhaW Whe boW iV deYoid of inVWiWXWional enWanglemenWV. IW iV a digiWal pUodXcW 
pUodXced b\ CAMH, GPT-3 deYelopeUV, and Whe InWeUneW; iW iV aV mXch beholden Wo Whe moUal impeUaWiYeV of MI 
aV iW iV Wo Whe inVWiWXWionV WhaW haYe inYeVWed in pUogUamming and deYeloping iW. 

3.4 HXPaQ E[SHULHQcH 

The Vmoking ceVVaWion chaWboW haV a non-hXman onWological VWaWXV, lacking Whe peUVonal moWiYaWionV WhaW coloXU 
W\pical clienW-WheUapiVW UelaWionVhipV. BecaXVe GPT-3 and AI WechnologieV aV Zhole cXUUenWl\ lack Whe capaciW\ 
foU hXman empaWh\ and inWXiWion, WheUe iV a maUked diffeUence of embodied e[peUience beWZeen conYeUVing 
ZiWh a hXman WheUapiVW and a Zell-WUained machine. ThiV abVence of hXman moWiYaWion pUoYeV an ofW-conVideUed 
hXUdle in Whe chaWboW¶V capaciW\ Wo peUfoUm clinical inWeUYenWionV XVing MI [20]. ThiV complicaWion placeV Whe 
chaWboW in a liminal Vpace beWZeen Whe inWeUpeUVonal and paUWneU-UelaWed WUXVW W\pologieV in Table 1 aV Whe paWienW 
mXVW place WUXVW in Whe chaWboW¶V goodZill and beneYolence, aV Zell aV Wechnical UeliabiliW\ and pUedicWabiliW\. 
ConYeUVel\, Whe non-poViWionaliW\ of Whe boW ma\ pUoYide an adYanWage in Whe CAMH VWXd\ dXe Wo iWV lack of biaV 
and jXdgmenW, Zhich ma\ appeal Wo paWienWV dXe Wo Whe enWUenched Vocial VWigmaV WhaW VXUUoXnd VmokeUV. 

4 CONCLUSION 

The field of HCI haV ofWen pUopoVed Whe deYelopmenW of chaWboWV and oWheU aXWonomoXV agenWV Wo addUeVV high 
paWienW demand and loZ inVWiWXWional UeVoXUceV foU WheUap\ and oWheU foUmV of one-on-one healWhcaUe VXppoUW 
[21]. ThiV papeU haV poVed WhaW WUadiWional Wa[onomieV of WUXVW foU boWh hXman-hXman and hXman-machine 
UelaWionVhipV aUe pUoblemaWi]ed b\ VXch neZ aUWificiall\ inWelligenW V\VWemV, Zhich aUe deVigned Wo adopW 
YocaWionV long conVideUed Whe Vole domain of hXman e[peUWV. In Whe caVe of Whe Vmoking ceVVaWion chaWboW, 
TXeVWionV of pUedicWabiliW\, e[peUW knoZledge, clinical conWe[W, and hXman e[peUience Zill need Wo be addUeVVed 
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Wo enVXUe boWh iWV VXcceVV aV a moWiYaWional inWeUYieZeU and iWV ZideVpUead adopWion aV iW enWeUV Ueal ZoUld 
conWe[WV. AlWhoXgh WhiV papeU VWopV VhoUW fUom pUeVenWing a h\bUid Wa[onom\ of WUXVW Wo accommodaWe WhiV noYel 
foUm of aXWomaWion, Whe idenWificaWion of VhaUed and conflicWing aWWUibXWeV beWZeen cXUUenW modelV of WUXVW iV 
inWended Wo pUoYide a foXndaWion foU Whe deYelopmenW of VXch UXbUicV be\ond Whe confineV of Whe CAMH piloW 
VWXd\.  
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H
um

an-H
um

an Trust 
M

cK
night &

 C
hervany 

H
um

an-C
om

puter Trust 
S

chaefer et al. 
Shared A

ttributes 
D

efinition 

 
D

ispositional Trust 
 The general propensity for an individual to 
be w

illing to depend on others across a 
broad spectrum

 of situations. R
efers to 

people in general rather than specific 
people.  
 

 H
um

an-R
elated Factors 

 The general propensity for an individual to be 
w

illing to depend on an autom
aton. This 

propensity is determ
ined by an individual’s traits, 

states, cognitive and em
otive factors. 

 A
 general focus on hum

an 
factors that predispose an 
individual tow

ards the act of 
trusting. 
 A

ttribution to the philosophical 
and dem

ographic traits beyond 
individual interactions (faith in 
hum

anity and confidence in 
autom

ation). 
  

 D
ispositional trust is anchored by the idea of 

benevolence. A
n individual appraises the 

general of others and develops strategies for 
trusting people based on this appraisal. 
 H

um
an-related factors om

it the idea of 
benevolence, ow

ing to the m
achine’s lack 

of agency. Instead, em
phasis is placed on 

the individual’s capacity to em
brace the 

m
achine in a com

fortable, stress-free, and 
satisfying m

anner. 

Interpersonal Trust 
 The w

illingness for one individual to 
depend on another individual w

ith a 
feeling of relative security. This hum

an-to-
hum

an trust is determ
ined through 

evaluating an individual’s predictability, 
com

petence, goodw
ill and benevolence. 

P
artner-R

elated Factors 
 The w

illingness for one individual to depend on 
an autom

aton w
ith a feeling of relative security. 

This hum
an-to-robot trust is determ

ined through 
m

achine characteristics such as design 
affordances and longitudinal technical capabilities 
such as reliability and predictability.  
 

A
 general focus on partner-

related characteristics and 
expectations. 
 A

ttribution to the im
portance of 

presentation and perform
ance 

over tim
e, leading to forecasting 

of trust (subjective probability and 
reliability/errors). 

C
ollapses of interpersonal trust are 

attributed to shortcom
ings in the integrity or 

good faith of an individual. W
hile 

com
petency is a factor, it is tied m

ore to 
authority in and control of a situation. 
 C

ollapses of partner-related factors occur 
w

hen m
achine operations are unreliable or 

unpredictable or w
hen design affordances 

denote these traits. P
artner-related factors 

are related to quantifiable com
petency over 

tim
e. 

Institutional Trust 
 The belief that favourable conditions are 
in place that are conducive to situational 
success in an endeavour. R

efers to form
al 

structures and not the individual people 
involved. 
  

E
nvironm

ent-R
elated Factors 

 The belief that autom
ation can enter an existing 

team
 or environm

ent in a favourable and risk-free 
w

ay. A
lso refers to the broader social and cultural 

im
plications of autom

aton beyond im
m

ediate 
hum

an-to-m
achine interactions  

 

A
 general focus on the context of 

interaction beyond the task-at-
hand. 
 A

ttribution to the larger pow
er 

dynam
ics at play beyond the 

hum
an and partner (situational 

norm
ality and team

 com
position). 

Institutional trust is largely predicated on 
faith in structures, situations, and roles that 
serve a protective function in society. 
 In environm

ental-related factors, there is 
little presum

ption that m
achines w

ill abide 
by these structures. Instead, attention is 
paid to m

anaging anxieties regarding social 
cohesion, w

ell-being, safety, and security 
on the interaction level as autom

ation 
inevitably rearranges these institutions. 
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