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ABSTRACT

Thisarticleteststheeffectivenessofcommitmentdevicesonweightloss.Itcanbeappliedasahealth
‘nudge’thatlocksinfuturebehaviourstoachieveadesiredhealthoutcome,bystakingmoneyor
reputationonachievingthatgoal.Afieldexperimentrandomlyassigned364clientsofanonline
weightlossservicetoeitherareputationalcommitmentdeviceoranupfrontrefundonthemonthly
fee. The reputational commitment intervention was expected to combat time inconsistency and
promotegreaterweightloss.Weightoutcomesweremeasuredat12weeks.Theresultsshowedthatall
experimentalgroupslostweightonaverage,butthegroupexperiencingthereputationalcommitment
reportedendweightoutcomes1.5kghigherthanthecomparisongroup,indicatingslowerweight
loss(±0.05,effectsize-0.32).Onepossibleexplanationforthefindingsis‘commitmentoverload’.
Thestudynuancestheunderstandingofcommitmentdevicesandhowbesttodeploytheminhealth
programmesincludinge-heathplatforms.
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INTRODUCTION

Obesityremainsatoppublichealthpriority,with27%ofadultsinEnglandand40%ofadultsinthe
USnowobese(Fuller,Mindell,&Prior,2015;Hales,Carroll,Fryar,&Ogden,2017).Publichealth
discoursewidelyappliestheterm‘epidemic’indescribingobesitytrends(Butlandetal.,2007,p.
17). Medical treatments are advancing, policy interventions increasingly target the ‘obesogenic
environment’,andeffectivepreventionstrategiesareknowntocombineanactivelifestylewitha
diet;butforanyoftheseapproachestodeliversustainedweightmanagement,individualbehaviour
changeisfundamental.

Likeotherpreventativehealthbehaviours,maintainingahealthyexerciseanddietaryregimen
involvesintertemporalchoices:tradeoffsbetweensatisfyingourcurrentdesiresandachievingour
longertermobjectives(Rogers,Milkman,&Volpp,2014).Lefttomanageourselves,toooftenwe
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privilegethenear-termpayoffoverfuturewellbeing(O’Donoghue&Rabin,1999).Such‘present
bias’canexplainthefailuretofollowupongoodintentionswithconcreteaction(Liu,Wisdom,
Roberto,Liu,&Ubel,2014),andhasbeenlinkedempiricallytoweightmanagementissues(Fan&
Jin,2013).Apotentialsolutionispre-commitmentstrategies,orcommitmentdevices,thatbindour
futureselvestocertainbehaviours(Strotz,1955;Thaler&Shefrin,1981).Suchstrategieshavebeen
showntopromotesmokingcessation(Gine,Karlan,&Zinman,2010;Halpernetal.,2015),exercise
(Prestwichetal.,2012;Royer,Stehr,&Sydnor,2015)andaswitchingtosaferwatersources(Inauen,
Tobias,&Mosler,2014).

Wherecommitmentdeviceshavebeentestedasweightmanagementaidstheyhaveshownsome
promisingresults.1Financialcommitmentdevicesintheformofadepositcontractstakemoneyon
achievingaweightlossoutcomehavebeenshowntohavepositiveshort-termeffects(Volppetal.,
2008).Analternativeformofcommitmentdevicereliesonreputationalratherthanmonetarystakes,
andthesetoohavebeenshowntopromoteweightloss:NyerandDellande(2010)reportimproved
weightlosswhengoalsarepostedtoapublicgymnoticeboard;Prestwichetal(2012)reportgreater
weightlosswhenexerciseisplannedwithapartnerratherthanasasoloactivity.However,otherstudies
haveshownmoremixedresultsfromplanningandcommitmentstrategies(Chapman,Campbell,&
Wilson,2015;Verhoeven,Adriaanse,Ridder,Vet,&Fennis,2013).Questionsremainaroundthe
impactofreputationalcommitmentdevices.

Whatisstrikingisthatnoneofthesestudiesaresetinthecontextofdigitalinterventions,defined
asprogrammesthatpromotehealthviaadigitalplatformsuchasawebsiteorsmartphone(Alkhaldi,
Hamilton,&Murray,2016,p.1).Recentstudieshighlighttheconsiderablepotentialofsuchtools
toimprovehealth,andtheirincreasingapplicationtoawiderangeofhealthissuesincludingweight
management(Alkhaldietal.,2016;Murrayetal.,2016).Agapexistshoweverinourunderstanding
ofhowcommitmentdevicesmaypromoteweightlossattemptssupportedbydigitalinterventions.

Thispapercontributestothescholarlydebatewithanoveltestofhowareputationalcommitment
deviceaffectsweightoutcomesinadigitalhealthsetting.Arandomisedcontroltrialintroducedan
additional reputationalcommitment forsomeonlineusersofaweightmanagementservice.The
comparisongroupcomprisedfee-payingclients.Asecondgroupofparticipantswereaskedtonominate
anindependentreferee(a‘coach’)whocouldverifytheirprogress,therebyaddingareputational
commitmentelementtotheirweightlossendeavours.Athirdgroupwereofferedarefundontheir
monthlysubscriptionfee.

Theresultschallengetheideathatincreasingcommitmentboostshealthoutcomes:participants
in the reputational commitment group reported lower weight loss over a 12-week period. The
discussionconsidersplausibleexplanationsfortheresults,andspeculatesthatthenegativeeffectsof
thereputationalcommitmentdevicemayindicatesomeformofcommitment‘overload’thatreduced
weightlossperformance.Avenuesforfutureresearcharoundthispotentialexplanationareraised.

BACKGROUND

A Dual-Self Framework for Health Behaviour Change
Acommitmentdeviceisbroadlydefinedas“anarrangemententeredintobyanindividualwiththeaim
ofhelpingfulfilaplanforfuturebehaviourthatwouldotherwisebedifficultowingtointrapersonal
conflict”(Bryan,Karlan,&Nelson,2010,p.672).Suchintrapersonalconflictmightarisefroma
lackofself-controlandcompetinginternalpreferences,forexamplethosemodelledbyThalerand
Shefrin(1981)intheirplanner-doerframework.Eachindividualisunderstoodtobecomposedofdual
sub-selves,afar-sightedplannerandamyopicdoer,whoarelockedinaninternaltussleoverhow
tomaximiseutility.Thedoersub-selfcaresonlyforcurrentutility,whiletheplannersub-selfaims
tomaximiselifetimeutility.Consideringtheindividualthroughadual-selflenssetsupaplausible
battlebetweenimmediateanddelayedgratification.2
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ThalerandShefrinappliedtheirplanner-doerframeworktotimeinconsistentbehaviouraround
economic choices. This paper extends their framework to preventative health behaviours. Like
savingsbehaviours,preventativehealthbehavioursrequiresomeinvestmenttoday–time,money,
effort, leisureorpleasure foregone– inorder to reap thebenefitsmanyyears fromnow.People
makeplansaccordingly,butwhenthemomentcomestoadoptthatpreventativebehaviour,people
findthemselvesdeviatingfromtheirplan,becauseinthatmomentthecostsofdoingsoloomlarge
relativetothebenefits.Agapopensupbetweenintentionsandactions(Rogersetal2015),with
adverseconsequencesforlongrunhealthandwellbeing.

Theoutcomeof these internalbattles ismanifest inhealthoutcomes,forexampleweightor
bodymassindex(BMI)status,whichreflectwhethertheindividualbehavesinawaythatpromotes
longtermhealthbenefitsorsuccumbstoshorttermdesires.Putdifferently,healthoutcomescan
reflectwhetherthedoerorplannerhasdominateddecisionmaking,sincewhereadoerdominates,
theindividualismorelikelytoexhibitpresentbias,byoveremphasisingimmediategainsoverlonger
termpayoffs(Loewenstein,Asch,Friedman,Melichar,&Volpp,2012;O’Donoghue&Rabin,1999).
Healthbehavioursthusprovidefertilegroundforinvestigatingtimeinconsistencyandcommitment
devices,becausetheyimplicitlyrelyonintertemporalchoices.

The remainder of this section briefly formalises two propositions arising from the planner-
doermodel.Theydrawontheintuitionoftheoriginalmodelbutapplyitforthefirsttimetohealth
behavioursforweightloss.

Proposition 1: A short-sighted doer sub-self will over-consume, and the planner will seek
commitmentstrategies.

Iflefttohisowndevices,thedoersub-selfwillchoosetoconsumeasmuchaspossiblewithin
a given budget constraint up to some self-limiting satiation point (Equation 1), yielding actual
consumptionofC

D
.Thismayexceedtheidealconsumptionidentifiedbytheplannersub-self,who

takesaccountofcurrentutilitybutseekstomaximiselongrunutility(Equation2).Theplanner’s
benchmarkmayrelyonsomeexternalnorm,suchastherecommendeddailynetintakeof2000/2500
kcalforwomenandmenrespectivelywhichproducesanoptimalconsumptionlevelC

P
* .3Giventhe

simpleutilityfunctionsfortheplanneranddoer,actualconsumptionexceedstheplanner’spreferred
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The divergence between the doer’s actual consumptionC
D

 and the planner’s preferred
consumptionC

P
* capturespreciselytheproblemofintra-personalconflict.Theplannerwouldthen

wanttochangethedoer’sbehaviourandachieveanoptimalconsumptionlevelthatmaximiseslong-
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termutilityU
P

.Thisiswhatpredictstheplanner’sdemandforacommitmentdevicetolockinthe
doer’sactionsonapreferredconsumptionpath.

Proposition 2:A commitmentdevice acts as a taxon consumption and curbs thedoer’s
over-consumption.

Acommitmentdevicegeneratessomeinfluenceonthedoer’sactions,whichcanberepresented
by θ :a“preferencemodificationparameter”(Thaler&Shefrin,1981,p.395).Thisparameteris
incorporated in Benabou and Pycia (2002) as a “reduced form representation of more concrete
incentives(rewards,punishments)orrulesputinplacebytheplanner”(p.422),butthereislittle
beyondthesebroaddefinitionstoexplainhowθ arisesanditspsychologicalunderpinnings.Icontend
thatθ representsthecommitmentdeviceasa‘tax’appliedbytheplanneronthedoer.

Inthecaseofadepositcontractthisisastraightforwardmonetarypenaltyifthehealthoutcome
is not secured. Alternatively, a reputational commitment device applies a “psychological tax”
(Miller&Prentice,2013,p.303)thataffectsself-respect,self-esteemorpublicimage.Aswitha
monetarytax,iftheindividualdoesnotactinawaythatisconsistentwiththeirgoal,thecostsof
excessconsumptionincrease.5Inbothcases,θ generatespenaltiesforexcessfutureconsumption
andinthiswaycanalterthedoer’sfuturechoices.Ideally, θ willreducethedoer’sconsumption
suchthatitalignswiththeplanner’spreferredbenchmark,sothatC C

D P
= * .Thisbehaviourchange,

inturn,yieldsthedesiredhealthoutcomeofweightlosstowardsthetargetweight.Inessence,the
modelpredictsthatacommitmentdevicewillexertpositivetreatmenteffectsonhealthbehaviours
andweightloss.

Whatisthebasisforexplainingθ asapsychologicaltaxthatarisesfromreputationalconcerns?
Commitmenthasbeendefinedasthe“pledgingorbindingoftheindividualtobehaviouralacts”
(Kiesler&Sakumura,1966,p.349).Thecommitmentmakesanactlesschangeable,becausethe
individualwantstobeconsistentwithwhathehasdeclaredtoothers,andtoavoidthepersonaland
socialdisapprovalthataccompaniesinconsistency.Parrottetalbelievethislenshelpsexplain“why
theuseofwrittenandverbalpledges,promises,andcontractshasincreasedcompliancewithvarious
healthcareroutines”(1998,p.392),andfindthattheactofmakingapubliccommitmentaspartof
askincancercampaignledtomorepeopleundertakingpreventionanddetectionbehaviours.

Thenegativepsychologicaleffects–thereputationalcosts–arewhatunderpinsuchreputational
commitmentdevices.While thesemaybecharacterisedas“soft”penaltiesrelative to the“hard”
penaltiesofafinancialcommitmentdevice(Bryanetal.,2010),theynonethelesscanchangeincentives
tothepointwhereplanner’sanddoer’sinterestsalignandpositivebehaviourchangearises(Benabou
&Tirole,2004).Intheweightlosssector,publicpledgesareusedinvariousguises.Publicweigh-ins
ataweightlossgroupservetoholdtheindividualtoaccountagainsttheirstatedtarget;attendanceat
anexerciseclubmightbeencouragedthroughapromisetoateam;andpledgeboardsareacommon
featureatgyms.Further,pledgesdonothavetobeverypublictobeeffective.Evenbriefdialogue
orwrittencorrespondencewithageneralpractitionercanencouragegreaterparticipationinNHS
weightlossprogrammes,linkedtoasenseofcommitmentbetweenpatientanddoctor(Allen,Cohn,
&Ahern,2015;Aveyardetal.,2016).Makingthecommitmentanexternalone–evenifittojust
oneotherperson–has thepower to inspire a senseof accountability andcreatepowerfully-felt
reputationalstakesthatspurbehaviourchange.

Insummary,theplanner-doerframeworkismorethanmere“metaphor”(Frederick,Loewenstein,
&O’Donoghue,2002).Thechallengeofmakingtherighthealthchoicesinthecontextofintertemporal
trade-offsandbehaviouralbiaseshavebeenshowntohaveempiricalsignificance(Fan&Jin,2013;
Ruhm,2012).Manyindividualsunderstandtheimportanceoflosingweightandachievingahealthy
bodymassindex(BMI),intendtotakeactiontoachievetheirdesiredBMI,yetstrugglewithstaying
on track with their goal. This is precisely where a commitment strategy is theorised to support
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behaviourchangebygoing“beyondgoodintentions”(Rogers,Milkman,John,&Norton,2015).
Takingupacommitmentdevicegeneratesshortruncoststodeviatingfromthehealthgoal,essentially
a“psychologicaltax”(Miller&Prentice,2013,p.303),andinthiswaytheplannersub-selfisableto
reininthewaywarddoer.Theintertemporalshiftingofbenefitsandcostsstrengthenstheincentives
todotherightthingatthepresenttime.Theorythusimpliesthatacommitmentdevicewillpromote
behaviourchangeandweightloss.

Ashighlightedearlier,whilethereissomeevidencethatbearsoutthispredictionforfinancial
commitmentdevices,inthecontextofnon-digitalhealthsettings,thereislittletestingoftheoryin
theincreasinglyimportanteHealthcontextusingreputationalcommitmentdevices.

STUDy SETTING AND INTERVENTIONS6

ThefieldexperimentwasnestedwithinanonlineweightmanagementserviceintheUKthatcharged
clientsanaverage£5monthlysubscription.7Theserviceincludedaccesstoacaloriecountertool,a
foodjournal,onlinediscussionforums,healthyeatingadvice,andaself-reportedweighttracker.Based
oninitialweight,idealweightandthetimeframeforachievingit,userscalculatedtheirappropriate
netenergyintake,whichservedasapersonaldailytarget.Thewebsiteandappalloweduserstokeep
trackoftheirfoodintakeandexercise,andbenchmarktheirnetenergyintakeagainsttheirpersonal
target.Theregistrationprocessensuredallusersgainedthesamebasicinformationofwhatlevels
ofconsumptionwouldbeinlinewiththeirstatedhealthgoals.Signinguptotheserviceimplied
adegreeofinitialmotivationtoimprovehealthstatus:aswellastheeffortofcompletingthebrief
registration,userswerepayingforacaloriecountingservicewhenfreealternativeswereavailable
andeasilyaccessiblethroughaweborappsearch.

Eligibleparticipantswerepayingclientsoftheservice.8Intotal,364participantswererecruited
overJulytoNovember2013.9Thetrialwasmarketedthroughemails,socialmediaandanonline
postvisibletomemberswhohadloggedintothewebsite.Takingpartinthesurveyandtrialwas
entirelyvoluntary,notlinkedtoanyaspectoftheservice,andnofinancialincentiveswereoffered.All
participantswererequestednottodiscussthestudywithothermembers.10Aftercompletingabaseline
survey,participantswererandomlyallocatedtooneofthethreeexperimentalgroups(seeFigure1).11

Experimental Groups
ThecomparisongroupcompletedthebaselinesurveyandcontinuedwiththeFoodMonitorservice
asusual(n=145),includingpayingthemonthlyfee.

Thefirstinterventionaskeduserstonominatea‘coach’,afriendorfamilymemberwhowas
awareofandsupportedtheirweightmanagementgoals,andwhocouldbecontactedattheendof
thefourweekperiodtoverifyweightlossprogress(n=118,41%compliance).Namingacoachwas
expectedtocreateanelementofreputationalcommitmentinordertostayontrackwiththeirweight
lossgoals.Bymakingaweightlossgoalpubliclyknowntoanotherperson,thetreatmentwasdesigned
tocreatethe‘psychologicaltax’torenegingonthatgoal.Inthisway,theplannersub-selflocksin
‘good’behaviourssuchasself-monitoring,improveddietandphysicalactivity,thatthedoersub-
selfmightotherwiseabandon.Treatmentdesignisalsoinlinewithexistingresearchon‘supportive
accountability’,whereatrustedcoachcanimproveadherencetobehaviourchangegoalsinthecontext
ofe-healthinterventions(Mohr,Cuijpers,&Lehman,2011).Theexperimentthereforeallowedfor
testingofthehypothesisthatareputationalcommitmentdevicewouldpromoteweightloss.

Hypothesis 1:Thecoachgroupwillexperiencehigherweightlossthanthecomparisongroup.

A second intervention offered a refund of one month’s subscription fee (n=101, 95%
compliance).Thefeerefundsrangedfrom£0to£7.99,withameanof£5.21.12Theaimwastoassess
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theimpactofatemporaryreprievefromthefeeonweightlossoutcomes.Thisinterventionprovided
anopportunitytotestwhetherthemonthlyfeeservesasafinancialcommitmentdevice.Setting
upanupfrontpaymentforaserviceforwhichfreealternativesareavailablemaybeanexample
ofastrategicbehaviourtoinfluenceone’sfuturechoices,inotherwordsaformofcommitment
device.However,unlikethemoreconventionaldepositcontractdesign,thereisnomoneyatstake.
Thestudythereforeaimstotestwhetherthemonthlyfeeexertsasimilarinfluenceasafinancial
commitmentdevice.Iftemporarilyremovingitmakesadifferencetoweightlossoutcomes,this
wouldindicateitisacommitmentdevice.

Hypothesis 2:Therefundgroupwillexperiencelowerweightlossthanthecomparisongroup.

Participants were invited to sign up at a time of their choosing, so it was a recognised
limitation that the full sample was not available to stratify or randomise in advance, and it
wasanticipatedthattheremightnotbeperfectbalanceinnumbersorbaselinecharacteristics
across the experimental groups. The trial was designed around three experimental groups,
withaquotaimposedonthenumberofrefunds.Oncethisquota(of100refunds)wasreached,
randomallocationofparticipantstotherefundgroupwasstopped.Recruitmentcontinuedfor
thecomparisonandcoachgroupsuntilthesamplesizetargetwasachieved(seeappendixfor
detailsofsamplesizecalculations).Forthepurposesofanalysis,theperiodbeforeandafterthe
quotaarereferredtoasphase1and2,butinpracticetheyranonconsecutivelywithnobreakin
thetrial.Analysistakesfullaccountofthetwophasestoestimateseparatecausaleffectsfrom
thecoachandrefundtreatments.13

Participantswerenotblindedtotheirowntreatmentstatusastheaimoftheexperimentwasto
identifywhetherthechangeincommitmentaffectedbehaviour.Participantswerenotmadeawareof
thepossibilityofothertreatments.Theresearcherhadtobeawareoftreatmentstatusinordertotrigger
themonthlyrefundforparticipantsassignedtothelimitedcommitmentgroup,andtoinitiatefollow
upwithcoaches.Thepartnerfirmwasmadeawareoftreatmentstatusforthoseclientswhowere
duearefund,whichwasdeliveredthroughtheiradministrativesystems.AsFigure1demonstrates,
364participantswereenrolled,ofwhich95%compliedwiththerefundtreatmentand41%withthe
coachtreatment.Takeupoftreatmentsisdiscussedinfurtherdetailbelow.

Figure 1. CONSORT flowchart
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Study Sample and Participant Characteristics
Participants’averageweightwas83kg,rangingfrom48kgto157kg.Averagebodymassindex
(BMI)was30.2.Themajorityofparticipantswereeitheroverweight(34%)orobese(35%),witha
smallminoritywhowereseverelyobese(9%).Amongstthe97.5%ofparticipantswhowereaiming
toloseweightoverthefollowingfourweeks,theaverageweightlossgoalwas3.5kg(justunder1kg
aweek).Asistypicalofweightlossstudies,themajorityofthesample(90%)werewomen(Jollyet
al.,2011).14Mostparticipants(87%)reportedtakingpartinotheractivitiesbesidesusingtheonline
serviceinordertomeettheirweightlossgoals;andcitedonaveragethreeexercisesessionsperweek.
Themajorityofparticipantsreportedtheydidnothavechildrenathome(61%).Table1summarises
characteristicsacrossexperimentalgroups.

Baselinecovariateswerelargelywell-balancedacrossexperimentalgroups,howeveritiscommon
tofindsomechanceimbalancesinanyexperimentwhereaseriesofbaselinecovariatesaretested,
andparticularlyinsmallersamples(Glennerster&Takavarasha,2013;Torgerson&Torgerson,2008).
StartingweightandinitialBMIvarybetweenthegroupsduetochancedifferencesintheshareof
severelyobeseindividualsacrossgroups.Theanalysistakesaccountofthisintwoways.Firstly,BMI
categoriesareincludedascontrolvariablesinallregressionsreportedbelow.Secondly,regression
analysisisrunonthesampleexcludingtheseverelyobese(n=33),andreportedalongwithother
robustnesschecksintheappendixtoconfirmthereisnochangetotheoverallfindings.

Take-Up of the Reputational Commitment Device
Fiveparticipantsfailedtoinitiatetherefundprocessevenafterprompting.Ofthe118participants
offered the coach treatment, 41% nominated a coach who could be contacted after four weeks.
Regressionanalysisinvestigatesthecharacteristicsofthosewhocompliedwiththetreatment(see
Table2).OftheBMIcategories,obeseparticipantsweremorelikelytonominateacoach.Women
weremorelikelytonominateacoachthanmen(p=0.004).Thosereportingthemostshort-termhealth
attitudesweremostlikelytotakeupthecoachoffer(‘hedonisticimmortals’).Youngerparticipants
werelesslikelytonominateacoachthanthoseaged30orover,andparticipantswithchildrenwere
lesslikelytonominateacoach.Intermsoflifestyle,thosereportinghigherexerciselevelswereless
likelytonominateacoach.ThosejoiningthetrialinAugustweremorelikelytonominateacoach.
Amongbackgroundcharacteristics,participantswithanundergraduatedegreeandtheself-employed
weremorelikelytonominateacoach.Therewerenodifferencesbasedonweightlosstarget.

Non-complierswereaskedwhytheywereturningdowntheinterventionoffer.Oftenthedecision
wasdrivenbynotwantingtosharethecoach’sdetails(30%ofrespondents),whichwasanecessary
partoftreatmentdesign;orbecausepeopledidnotwanttosharetheirgoalwithanyoneelse(29%),
raisingusefulinsightsintothepersonalnatureoftheweightlossendeavoursforasignificantproportion
ofrespondents.Somecouldnotthinkofacoachtoname(24%),andasmallminorityfeltitwastoo
mucheffortforthemortheircoach(3%).Theremainderofparticipants(14%)gaveotherreasons
fordecliningthecoachtreatmentoffer.Thesebroadlyincludedwantingtorelyonthemselves(“I
couldaskbutprefertodo[it]onmyown”,“[it’s]uptometogetmyheadroundhealthyeating[and]
healthylifestyle”),orconstraintstogettingacoach(“Ididtrytogetsomeonetosupportmebutthey
weren’tinterestedenough”).Onepersonreportedtheyalreadyhadacoach.

Theimplicationsofnon-compliancearediscussedinfurtherdetailbelow.Foranalysispurposes,
itwillbeimportanttoexamineboththeaveragetreatmenteffect,basedontherandomisedofferof
treatment,andthecomplieraveragecausaleffect,amongstasubsetofthosewhotookupthetreatment
(Gerber&Green,2012).

Outcome Data
Weightoutcomesat12weeksweregatheredusingself-reporteddata.Participantswereencouraged
tousetheserviceastheynormallywould,meaningthatweigh-inswerenotmandatory.Thetrade-
offforensuringamorerealisticexperimentalsettingwasarelianceonparticipantsreturningtothe



International Journal of Applied Behavioral Economics
Volume 7 • Issue 4 • October-December 2018

8

websitetoshareoutcomedataandtheaccompanyingriskofattrition.Itseemedreasonabletoassume
thatclientswouldlogbackontoprovideweightreadings,giventheywerevoluntarilypayingfor
theservice.Dataon3,224weightentrieswasgatheredduringthetrial,butwithunevencoverage:
98participantsdidnotenteraneligibleweightreading,whileoneparticipantrecordedtheirweight
34times.Weigh-inswererecordediftheyfellwithin14daysbeforeorafterthetargetdate,withthe
closestdatematchpreferred.15Thedatasetrecorded12-weekweightreadingsfor162participants,
implying55%attrition.Strategiesforaddressingattritionarediscussedbelow.

Table 1. Summary statistics by experimental group at baseline

Comparison 
N = 145 

(1)

Coach 
N=118 

(2)

Refund 
N=101 

(3)

Startingweight(kg) 84.9
(1.72)

83.4
(1.68)

79.4*
(1.58)

BMI 31.1
(0.606)

30.2
(0.582)

28.9*
(0.543)

Overweight 0.368
(0.040)

0.291
(0.042)

0.35
(0.048)

Obese 0.319
(0.039)

0.402
(0.046)

0.34
(0.048)

Severelyobese 0.139
(0.029)

0.085
(0.026)

0.03*
(0.017)

Weightlosstarget(%) 4.13
(0.178)

4.27
(0.186)

4.18
(0.155)

Female(%) 0.903
(0.025)

0.864
(0.032)

0.921
(0.027)

Fruitandvegdailyintake 4.13
(0.186)

3.85
(0.197)

3.78
(0.206)

Exercisesessionsperweek 3.11
(0.226)

2.95
(0.305)

3.32
(0.256)

Experiencedmajorlife
changesrecently(%)

0.290
(0.038)

0.347
(0.044)

0.376
(0.048)

Doingotheractivitiesto
loseweight(%)

0.883
(0.27)

0.872
(0.031)

0.842
(0.037)

Childrenathome 0.710
(0.083)

0.667
(0.089)

0.663
(0.088)

Recruitedinphase1 0.731 0.72 01.00***

Healthattitudes(modal) Unconfidentfatalist Unconfidentfatalist Unconfidentfatalist

Age(modal) 40-49years 50-59years 40-49years

Education(modal) Bachelors Bachelors Bachelors

Income(modal) Upto£19k £40k-£49k £50k-£59k

Jobstatus(modal) Paidemployment Paidemployment Paidemployment

Notes: Mean values reported with standard errors in parentheses for all continuous and binary variables. Modal categories reported for age, education, 
income and job status categorical variables. N=361 for starting weight and BMI variables; n=363 for other activities, children and job; n=362 for education; 
n=357 for age; n=354 for weight loss target; n=345 for income; n=364 for all other variables. Columns 2 and 3 indicate if treatment group has any significant 
difference in mean values compared with comparison group, * p < 0.05, ** p < 0.01, *** p < 0.001. Where significant differences are detected (column 3), 
further checks using Bonferroni and Benjamini-Hochberg correction techniques for multiple hypothesis testing indicate these differences are no longer 
statistically significant.
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Table 2. Take up of the reputational commitment device

Startingweight(kg) -0.005(0.020)

Overweight 1.773**(0.671)

Obese 0.435(0.767)

Severelyobese 0.574(1.451)

Weightlosstarget(%) -0.020(0.118)

Female 1.783**(0.617)

Age:30s 2.049**(0.758)

Age:40s 2.409**(0.808)

Age:50s 2.662**(0.864)

Age:60s 3.840***(0.984)

Fruitandvegetabledailyintake 0.063(0.081)

Exercisesessionsperweek -0.173**(0.065)

Experiencedmajorlifechangesrecently(%) -0.721(0.503)

Doingotheractivitiestoloseweight(%) 0.610(0.724)

Numberofchildrenathome -0.528*(0.265)

Healthattitudes:‘livefortoday’ -1.769*(0.769)

Healthattitudes:‘unconfidentfatalist’ -2.296**(0.747)

Healthattitudes:‘healthconsciousrealist’ -2.050**(0.758)

Healthattitudes:‘balancedcompensator’ -2.140*(0.965)

Startmonth:August 1.047*(0.495)

Startmonth:September -0.149(0.654)

Startmonth:October 0.131(0.644)

Startmonth:November 0.795(0.844)

Education:GCSE 0.951(0.795)

Education:Alevel 1.044(0.840)

Education:Bachelorsdegree 2.789***(0.823)

Education:Mastersdegree 0.287(0.780)

Education:Doctoraldegree 0.497(1.115)

Income:£20,000to£29,999 0.639(0.685)

Income:£30,000to£39,999 0.000(.)

Income:£40,000to£49,999 -0.635(0.839)

Income:£50,000to£59,999 -0.335(0.946)

Income:£60,000to£69,999 -0.466(0.933)

Income:£70,000to£99,999 0.514(0.820)

Income:£100,000to£149,999 0.325(0.780)

Income:over£150,000 -2.376(1.358)

Job:self-employed 1.841**(0.684)

Job:student 1.796(1.268)

Job:lookingforajob 0.000(.)

Job:notemployedandnotlooking 0.372(0.651)

Observations 92

Notes: robust standard errors in parentheses clustered at individual level, * p < 0.05, ** p < 0.01, *** p < 0.001, health attitudes base category ‘hedonistic immor-
tal’, start month base category ‘July’, education base category ‘no qualifications’, income base category less than £19k, job base category ‘paid employment’.
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Statistical Model
Regressionanalysisaimedtouncovertheaveragetreatmenteffect,orintent-to-treatestimate,and
includesallparticipantswithendweightreadings.Thestatisticalmodelincludedasetofexplanatory
variableswithrobuststandarderrorsclusteredattheindividuallevelandestimatedtreatmenteffects
forthetwointerventionsseparately.16Equation1estimatedthecausalimpactofthecoachtreatment,
andEquation2thecausalimpactoftherefundtreatment,onendweightoutcomes:

Y Coach W
i

j

J

j ij i
= + + +⋅ ⋅

=
∑α β γ ε1

1

 (1)

Y Refund W
i

j

J

j ij i
= + + +⋅ ⋅

=
∑α β γ ε2

1

 (2)

Ymeasuredtheoutcomevariablepost-testweight.Treatmentstatuswascapturedbydummy
variables‘coach’and‘refund’.TheOLSestimatorforβ1 wasexpectedtorecovertheaveragetreatment
effectsforthereputationalcommitmentdevice,andinlinewiththehypothesisedrelationshipwas
expectedtohaveapositivesign.WcomprisedaseriesofbaselinecovariatesJ,withcoefficientsγj,
includingvariablestocontrolfor(1)initialhealthstatus,capturedbystartingweightandBMIcategory,
andweightlosstarget;(2)usageoftheonlineserviceduringthefour-weektreatmentperiod;(3)
individualtraits,coveringgender,age,healthattitudesandoutlook,withthelattercapturedthrough
asegmentationmodelcreatingfivesub-groups(Williams,McVey,Davies,&MacGregor,2011);
lifestyle,basedonexercisesessionsperweek,undertakingotheractivitiestoloseweight,numberof
childrenathome, ifanymajor lifechangeswereexperiencedrecently);and(5)seasonaleffects,
proxiedbythemonthinwhichtheparticipantjoinedthetrial.Regressionswererunonasampleof
participantsaimingtolose(notmaintain)weight.17

Treatmentstatuswasnotsignificantlyassociatedwithattrition(seeappendix).Notbeingobserved
at12weekswaspositivelyassociatedwithinitiallevelofreportedexercise(p<0.01)andusageof
theserviceoverthefirstfourweeksofthetrial(p<0.001).Thesevariablesmaysignalpre-existing
motivationtousetheservice,andexplainwhytheseclientswerelesslikelytoattrite.Agewasa
milderpredictorofattrition,withthosein40smorelikelytoattriteby12weeks(p<0.05).

Whiletherewasnoevidenceofdifferentialattritionbasedontreatmentstatus,attritionremained
anissuegiventhelossofsamplesizeandpotentialforunobservedheterogeneityacrossthosewhowere
observedandthosewhowerenot.Robustnesschecksthereforeincorporatedinverseproportionality
weights(IPW)tomodeltheprobabilityofbeingobservedattheendofthetrialusingcovariates.This
approachassumesthatdataismissingindependentofpotentialoutcomesandconditionaloncovariates
(Gerber&Green,2012,p.222).Resultswerealsotriangulatedwiththenon-parametrictechniqueof
placingboundsaroundthetreatmenteffect(Augurzky,Bauer,Arndt,Schmidt,&Tauchmann,2012;
Tauchmann,2014);theLeeBoundsestimatorofferedanintervalofvaluesbasedonascenarioof
“worstcasesampleselectionbiases”(Lee,2002,p.12).18,19

RESULTS

Allexperimentalgroupslostweightover12weeksonaverage.Figure2examinesweightlossasa
percentageofinitialweight.Therefunddidnotappeartoaffectperformance:therefundgrouplost
onaverage2.4%ofinitialbodyweightcomparedtothe2.2%averageweightlossreportedinthe
comparisongroup.Thecoachgroup,surprisingly,reportstheslowestrateofweightlosswithan
averageof1.1%.Regressionanalysisconfirmsthesefindings(seeTable3).
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Theevidencerefutesthehypothesisthatthereputationalcommitmentdevicewouldpromote
weightloss(seeTable3panelA).Thetablereportstheaveragetreatmenteffect(intent-to-treat)of
acoachwereweightreadings1.5kghigherthanthecomparisongroup(p=0.032,effectsize-0.32).
Alternativemodelspecificationsandrobustnesscheckscorroboratetheconclusionthatthereputational
commitmentdeviceexertedanegativetreatmenteffectonweightlossincludingapplyinginverse
proportionalityweightingtoaddressattrition,andtestingabinarydependentvariable‘weightloss
targetmet’(seeappendix).20TheLeeBoundsapproachidentifiesthattheaveragetreatmenteffectof
thereputationalcommitmentonpercentageweightlossliesinanintervalcontainingnegativevalues
(seeappendix),furthercorroboratingthefindingofanegativetreatmenteffect.

The evidence also refutes hypothesis 2, as the refund made little difference to weight loss
performance(seeTable3panelB).Excludingthefiveparticipantswhodidnottakeuptheirrefund
does not alter the findings, and other robustness checks (see appendix) corroborate the lack of
treatmenteffectfromtherefund.

CovariatesreportedinTable3donotallowforcausalinference,neverthelesstheyoffersome
interestinginsights.Startingweightisastrongpredictorofendweightreading,asisusageofthe
onlineserviceduringthefirstfourweeksofthetrial.Havingchildrenathomeisassociatedwithlower
endweightreadings.SomeseasonaleffectsaredetectedinpanelA,withparticipantswhostartedthe
trialinAugustandNovembermorelikelytoreportlowerendweight,whichmayreflectincreased
challengeswithweightmanagementduringthefestiveseason(thetimeperiodwhenparticipantswho
startedinSeptemberandOctoberwerereportingtheir12-weekweightoutcomes).

DISCUSSION

Why Does Increased Commitment Exert a Negative 
Effect on Weight Management on Average?
Participantsinthecoachgroupreportedendweightoutcomes1.5kghigherthanthecomparisongroup
(p=0.032,effectsize-0.32),indicatingslowerweightloss.Ispeculateonthreepossiblereasonsfor
thisoutcome.Firstly,lowtreatmentintensitymayhaveledtounderestimatingthepotentialpositive

Figure 2. Weight loss (%) over 12 weeks by experimental group
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Table 3. Average treatment effects of commitment devices on weight outcomes

Panel A: The effect of the reputational commitment device on end weight (kg)

Coach 1.530*(0.704)

Startingweightinkg 0.978***(0.041)

Weightlosstarget(%) -0.180(0.177)

Overweight 0.452(1.019)

Obese -1.433(1.527)

Severelyobese -0.837(2.580)

Female 1.665(1.472)

Age30-39 0.776(1.092)

Age40-49 1.488(1.152)

Age50-59 0.171(1.211)

Age60-65 0.579(1.521)

Healthattitudes:‘livefortoday’ 1.044(1.680)

Healthattitudes:‘unconfidentfatalist’ 2.160(1.199)

Healthattitudes:‘healthconsciousrealist’ 0.488(1.292)

Healthattitudes:‘balancedcompensator’ 2.105(1.795)

Usageofserviceover4weeks -0.132***(0.025)

Exercisesessionsperweek 0.195(0.120)

Recentlifechanges 0.704(0.826)

Otheractivitiespursuedtoloseweight 0.873(1.120)

Childrenathome -0.764*(0.375)

StartingmonthAugust -1.855(1.144)

StartingmonthSeptember -1.560(1.208)

StartingmonthOctober -2.003(1.356)

StartingmonthNovember -2.556(1.437)

Observations 104

R2 0.978

Panel B: The effect of a refund on end weight (kg)

Refund 0.252(0.804)

Coach 1.063(0.911)

Startingweightinkg 0.979***(0.047)

Weightlosstarget(%) -0.270(0.177)

Overweight 1.049(0.981)

Obese -0.630(1.465)

Severelyobese 0.316(2.658)

Female 2.951(1.513)

Age30-39 1.053(1.019)

continued on following page
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effectsofareputationalcommitmentdeviceamongstactivecompliers.Secondly,theinvolvement
ofacoachmayhaveentailedasubstitutionofaccountabilityandself-monitoringpracticeawayfrom
thedigital tools,underminingweight lossefforts.Thirdly, thetakeupofadditional,reputational
commitment toachievealreadychallenginghealthgoalsmayhavecreatedasenseof‘overload’,
withparticipantsfeelinglessmotivatedandlesswillingtoabsorbtheshort-termtrade-offsinvolved
inachievingsignificantweightloss.Eachexplanationisdiscussedinturn.

Onewaytoaccountforthissurprisingfindingisthatthetreatmentwasnotappliedasintended,
andthatacombinationofweakadherenceandlowcompliancehasunderestimatedthetheorised
impact of a reputational commitment device. Qualitative follow-up with participants indicates
moderatetolowadherencetothetreatmentandvariationinthewaycoachestookontheroleof
‘supportiveaccountability’:justoverhalfofcoachesreportedtheyhadbeenactivelyinvolvedinthe
participant’sweightlossefforts,andthreewereunawaretheyhadbeennominated.21Amongstthe
coacheswhoreportedbeingactivelyinvolvedalmosthalfwerenotsurewhethertheindividualhad
mettheirweightlosstarget,againindicatingthattheextentoffollow-upandaccountabilityvaried
acrossthecoaches.22Perhapsifmorecoacheshadbeenactivelyinvolved,thismayhavestrengthened
theoverallintensityoftreatment,generatedagreater‘psychologicaltax’fromthecommitmentdevice,
andleveragedstrongertreatmenteffects.

Take-upofthereputationalcommitmentdevice,at41%,mayreflectamismatchbetweenthe
morepublicnatureoftheintervention(involvinganotherindividualintheweightmanagementgoal)
and theparticipant’s revealedpreference foronlineweight loss tools (which, incomparison,are
relativelyprivate).Lowcompliancemightitselfbeexplainedbythedesignmismatchoftheonline
digitalhealthstudysettingandtheofflinereputationalcommitmentintervention.

However, if weak treatment intensity was the nub of the issue, we would expect the
complieraveragecausaleffect(CACE)tobepositiveandsignificantforthesub-setofpeople

Age40-49 -0.488(1.147)

Age50-59 -0.766(1.053)

Age60-65 -1.332(1.417)

Healthattitudes:‘livefortoday’ 1.721(1.659)

Healthattitudes:‘unconfidentfatalist’ 2.752*(1.131)

Healthattitudes:‘healthconsciousrealist’ 2.642*(1.227)

Healthattitudes:‘balancedcompensator’ 3.325*(1.513)

Usageofserviceover4weeks -0.093***(0.027)

Exercisesessionsperweek 0.166(0.137)

Recentlifechanges 0.507(0.709)

Otheractivitiespursuedtoloseweight 1.403(0.975)

Childrenathome -0.720*(0.335)

StartingmonthAugust -0.472(0.967)

StartingmonthSeptember -0.729(1.174)

Observations 122

R2 0.972

Notes: OLS regression on sample of complete cases of participants who aimed to lose weight. Panel A uses full length of trial to recover ATE on 
reputational plus financial commitment device, comparing coach and comparison groups. Panel B uses phase 1 sample only and recovers ATE on limited 
commitment treatment, comparing refund and comparison groups. Robust standard errors in parentheses, clustered at individual level. * p < 0.05, ** p < 
0.01, *** p < 0.001.

Table 3. Continued
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whoacceptedthereputationalcommitmenttreatment.23InfactCACEestimatesrevealamore
negativeaveragetreatmenteffect:thosewhonominatedthecoachrecordedanendweight4.4
kghigher(p=0.028).Inotherwords,compliersfaredworsethanthosewhowereofferedthe
treatmentbutdeclined.While lowcomplianceandadherencemayhavebroadlydilutedthe
effectsofthecommitmentdevice,itdoesnotexplainthenegativeandstatisticallysignificant
effectsonweightloss(seeappendix).

Asecondexplanationisthatparticipantswhonominatedacoachweremorelikelytotake
theirself-monitoringbehaviouroffline,andthistransferofweightlossaccountabilityfrom
thedigitaltoolstoahumancoachmayhaveerodedweightlosseffectiveness.However,no
differencesaredetectedinusageofthedigitalself-monitoringtoolsbasedonwhetheracoach
wasnominatedinthereputationalcommitmentdevicegroup.Bothcompliers(whonameda
coach)andnon-compliersusedthecaloriecountertool15timesonaverageoverthe4week
coachaccountabilityperiod,andapproximately33timesduringthe12weektrialoverall(p
=0.9 inbothcases).Thisevidencesuggests thatsubstitutioneffectsawayfromthedigital
weightmanagementtoolstowardsthecoacharenotanadequateexplanationofthenegative
treatmenteffect.

Analternativeexplanationmightbethatparticipantsexperiencedsomeformofcommitment
‘saturation’or‘overload’,implyingsomeformofthresholdbeyondwhichmorecommitmenthas
eithernooradverseeffects.Theliterature,andthemodelpresentedinthispaper,donotexamine
thepossibilityorimplicationsofthresholdeffects,sothisdiscussionisnecessarilyspeculative.
However,intheabsenceofotherexplanationsforwhythecoachgroupunder-performed,this
is onepossible explanation that needs further investigation. It raisesnew researchquestions
aroundtheoptimallevelofcommitmentthatmotivatesaction;andhowcommitmentoverload
generatesadverseconsequences.

Althoughtheactivereputationalcommitmentperiod,whenthecoachwasrequiredtobeinvolved,
wasthefirstfourweeksofthetrial,thedivergenceinweightmanagementtrajectorieswasevident
in the 12-week outcomes. If commitment overload was driving the weaker weight management
performance,thiswouldindicatetheeffectswerefeltafterthenominationandaccountabilityperiod
ended.Thisraisesadditionalquestions,forexample,towhatextentcommitmentdevicesinteractwith
subjectivewellbeingtocreateeitherapositivespiralofprogress,oranegativespiralofdemotivation;
andisoverallwellbeinglinkedtothepossibilityofexperiencecommitmentoverload?Thewelfare
effectsofcommitmentdevicesareunder-studied,andtheorygivesnoclearindicationoftheimpacts
(Bryanetal.,2010,pp.679,693).Theempiricalevidencehereraisestheimportanceofwellbeing
andcommitmentforfutureresearch.

What Does the Null Effect on the Refund Treatment Tell 
Us About Financial Commitment Devices?
Hypothesis 2 tested whether the act of paying a fee for a service that could be otherwise
obtainedforfreewasinitselfaformofcommitmentdevice.Thepayment,howevermodest,was
hypothesizedtobeastrategicinteractionwithoneself,creatinganincentivetousetheweight
lossserviceinordertomakethemostofhavingalreadypaidforit.Underthislogic,arefund
wouldrepresenta(temporary)dismantlingofthefinancialcommitment,andwouldtherefore
lead to lowerweight loss.The results refute thehypothesis, finding insteadnodifference in
weightlossateither4or12weeksbetweenthosewhocontinuetopayasusualandthosewho
received the refund.Robustnesschecksexaminewhether the sizeof the refundmatters, and
anyimpactofthefiveparticipantswhodidnottakeuparefund(seeappendix);inbothcases
theresultsareunchanged.Thefindingsunderminetheideaofmembershipfeesasastrategic
interactionwithoneself,andargueagainstitbeingafinancialcommitmentdevice.Rather,the
willingnesstopayissimplyareflectionofinitialmotivationratherthanastrategytoreinin
one’sowntimeinconsistency.24
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What Does the Study Imply for the Use of Commitment 
Devices in Digital Health Interventions?
Moststudiesofcommitmentdevicesforweightlosstakeplaceincontextswherepeoplewho
aimtoloseweightinteractfacetofacewithotherssuchashealthprofessionals.Forexample,
NyerandDellande’s(2011)studyisbasedatahealthcentreinIndia,whileVolppetal(2008)
involve frequent contact between participants and staff at a US medical research centre. As
notedearlier,thecontextforweightmanagementaidsisrapidlyevolvingwithgrowinguseof
digitalhealthtoolstosupportlifestylechange,andthisstudyraisestwoissuesofnote.Firstly,
theimpactofthesedigitalinterventionsisdeterminedpartlybyuserengagementandadherence
(Alkhaldietal.,2016;Johnson&Wardle,2011),yetattritionandnon-useofinterventionsis
frequentlyidentifiedasachallenge(Arem&Irwin,2010).Stayingcommittedtodigitalhealth
toolsisavalidconcernandapromisingareaforcommitmentdevicestomakeadifference,but
theresultsofthestudyreportedheresuggestthatofflinecommitmentdevicesmaynotbethe
mosteffectivewaytoensureadherencetoonlineinterventions:thereisnosignificantdifference
inusageofthecalorie-countertoolbetweenthecoachgroupandotherparticipantsduringthe
experiment25.Secondly,thestudyalsoraisesquestionsaboutthefeasibilityofcombiningonline
andofflineweightmanagementsupport,withasizeableminoritysuggestingtheydidnotwantto
sharetheirgoalwithanyoneelseortheycouldnotthinkingofsomeonetoprovidethatcoaching
support(31%ofparticipantsofferedacoach).

Study Limitations
Externalvalidityisafrequentcritiqueoffieldexperiments(DeatonandCartwright,2016),anditis
worthnotingthesamplehereisdrawnfromapoolofpeoplewhoaresufficientlyself-awareoftheir
needforexternalsupportthattheysignupvoluntarilyforafinancialcommitmentdevice;andone
thatisdigitalinnature,offeringrelativeanonymityandprivacyontheirweightlossjourney.Further
workisneededtoestablishwhetherreputationalcommitmentdevicescanbeeffectiveinimproving
adherenceindifferentsettings,suchasface-to-faceweightlossgroupsandfreeweightmanagement
services.Thetrialisnotunusualamongstweightlossstudiesinreportingattrition(Elobeidetal.,
2009).Whilethishasnotaffectedthevalidityofthestatisticalanalysis,theattritionratesreported
inthistrialunderscoretheneedforadditionalmitigationstrategieswhenrelyingonself-reported
weightreadings,forexamplethroughsecondroundsampling(GerberandGreen,2012).Afurther
limitationofthestudyistherelianceonself-reportedweight.

Fieldexperimentmethodology isvaluedfor itsability togeneratehigh internalvalidityand
causalinference.Theresearchdesignemployedhereis,however,limitedwhenitcomestoasking
questionsaboutcausalmechanismsandexplainingresultsthatarecontrarytothehypotheses(Lewin,
Glenton,andOxman,2009;Hesse-Biber,2013).Amixedmethodsstrategyinfuturewouldallow
forfurtherprobingofthestatisticalresult–forexamplethroughfollow-updatafromparticipantson
howtheyinterpretedthetreatments–andemergingpropositionsaroundcommitmentoverloadin
ordertorefineandbuildonplanner-doertheoryanddual-selfmodelling.

Embeddingqualitativeanalysismorefullyinafieldexperimentdesignwouldallowforadeeper
exploration of causal mechanisms to better understand how commitment devices can leverage
strongerhealthoutcomes,andtounderstandthecircumstancesinwhichcommitmentdevicesmight
haveunintendednegativeconsequences.Futureresearchcouldusefullyframenewquestionsaround
thresholdeffectsandtheoptimallevelofcommitmentthatmotivatesaction;thecausalmechanisms
potentiallyunderpinningcommitmentoverload;andotherwaystoencouragecommitmenttoweight
lossgoalsthatarebeingpursuedthroughdigitalhealthinterventions.Qualitativeevidencemayoffer
novelopportunitiestotestthevalueoftheplanner-doermodelintheorisingthebehaviourandinternal
tusslesofthosestrivingtoloseweight;theinterpretationofandadherencetothetreatment;andan
understandingoflivedexperiencesforthosewhotookupthecoachintervention.
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CONCLUSION

Participantsinthecoachgroupreportedendweightoutcomes1.5kghigherthanthecomparison
group(p<0.05),indicatingslowerweightlosswithaneffectsizeof-0.32.Thenegativetreatment
effectwasespeciallypronouncedamongstthosewhotookupthereputationalcommitment:compliers
reportedonaverage4.4kglowerweightlossthanthecomparisongroup(p<0.05).Theevidence
raisesthepossibilityof‘commitmentoverload’arisingfromthereputationalcommitmentdevice.
Thosewhoacceptedthetreatmentoffermayhaveexperiencedthisoverloadmostintensely,which
explainswhytheextentofweightlosswaslowestinthegroupthatcompliedwiththetreatment.
Participantsofferedarefundontheirmonthlysubscriptiontotheonlineserviceshowednosignificant
differencesintheirweightlossperformancecomparedtothosewhocontinuedwiththeirmonthlyfees
(p>0.05).Thisfindingarguesagainsttheideathattheactofmonthlypre-paymentfortheonline
toolsisafinancialcommitmentdevice,itismorelikelyareflectionofinitialmotivationwhichis
unaffectedbyatemporaryreductioninpaymentfortheservice.

ThispaperpresentedanapplicationofThalerandShefrin’s(1981)planner-doerframeworkto
healthbehaviours.Whilebehaviouraleconomicstheorymakesthecaseforreputationalcommitment
deviceshavingtheinfluencetoleveragebehaviourchange,theresultsreportedheredonotbearout
thisexpectation.Thefindingscontrastwiththosereportedinotherempiricaltestsofreputational
commitmentdevices(Inauenetal.,2014;Nyer&Dellande,2010;Prestwichetal.,2012);butchime
withfindingsreportedbyVerhoevenetal(2013),whohighlightthepotentialnegativeeffectsfrom
an overload of planning: in a study where multiple plans to curb unhealthy snacking were less
effectivethanasingleplanwiththesameobjective.Inafollowupstudy,theauthorssuggestthat
neitherinitialmotivationnortheactofmakingmultipleplansexplainedthelackofeffectonhealth
behaviourchange,buttheprocessofenactingmultipleplansbecameproblematic.Theresultsreported
byVerhoevenetal.(2013)lendsfurthercredencetotheideaof‘overload’applyingtotheenactment
ofcommitmentdevicesforhealthbehaviours.

Theconceptofcommitmentoverloadisspeculativeatthisstagebutraisesimportantquestionsfor
futureresearchbothintermsoftheorydevelopmentandempiricaltesting.Forexample,howmight
theplanner-doerframeworkaccommodate thepossibilityofcommitmentoverload?Whatdesign
featuresofareputationalcommitmentdeviceareparticularlyimportanttobringingaboutbehaviour
change?Howimportantarethecharacteristicsofthe‘coach’,andwhateffectdoestheirrelationship
withtheindividualhavefortheoveralleffectivenessofthereputationalcommitmentstrategy?

Thefindingsofthisarticlealsocontributetodigitalhealthscholarshipresearch.Speakingbroadly
aboutdigitalhealthtools,Kellyhighlightsthat“thewaysthatpeopleengagewiththetechnologies,the
mechanismofaction,thehumanresponsesandtheoutcomeswillbeheterogeneous”(2016,p.861);
thesamecanbesaidofcommitmentdevicesandthecombinationofofflineandonlineinterventions
astestedhere.Thenegativeeffectsfromtheofferofinvolvinganofflinecoachinanotherwiseonline
weightmanagementeffortsomewhatchallengetheideasputforwardbyMohretal.(2011)that“the
effectivenessofandadherencetoeHealthinterventionsisenhancedbyhumansupport”.Mohret
alcallforempiricaltestingoftheirtheoreticalmodel,andtheworkpresentedherearguablyoffers
relevantinsights:firstly,theprospectofnegativeconsequencesforweightoutcomes,andsecondly
thelackofeffectonadherencetothedigitalhealthtool.

ACKNOWLEDGMENT

This research receivedno specificgrant fromany fundingagency in thepublic, commercial,or
not-for-profitsectors.MysincerethankstoPeterJohn,RolandKappe,DavidTorgersonandAlbert
Wealefortheirhelpfulcommentsandadvice,andtothreeanonymousreviewersforsuggestionson
anearlierdraft.ThanksareduetoUCLSchoolofPublicPolicyforsupportingtheresearchthrough
aPhDstudentship.



International Journal of Applied Behavioral Economics
Volume 7 • Issue 4 • October-December 2018

17

REFERENCES

Alkhaldi,G.,Hamilton,F.L.,&Murray,E.(2016).TheEffectivenessofPromptstoPromoteEngagementWith
Digital Interventions:ASystematicReview.Journal of Medical Internet Research,18(1), e6. doi:10.2196/
jmir.4790PMID:26747176

Allen,J.T.,Cohn,S.R.,&Ahern,A.L.(2015).Experiencesofacommercialweight-lossprogrammeafter
primarycarereferral.The British Journal of General Practice,65(April),248–255.doi:10.3399/bjgp15X684409
PMID:25824185

Angrist,J.D.,&Pischke,J.-S.(2009).Mostly Harmless Econometrics: An Empiricist’s Companion.Oxford:
PrincetonUniversityPress.

Arem,H.,&Irwin,M.(2010).Areviewofweb-basedweightlossinterventionsinadults.Obesity Reviews,12.
doi:10.1111/j.1467-789X.2010.00787.xPMID:20804523

Augurzky,B.,Bauer,T.K.,Arndt,R.R.,Schmidt,C.M.,&Tauchmann,H.(2012).DoesMoneyBurnFat?
Ruhr Economic Papers.

Aveyard,P.,Lewis,A.,Tearne,S.,Hood,K.,Christian-brown,A.,Adab,P.,&Jebb,S.A.et al.(2016).Screening
andbriefinterventionforobesityinprimarycare:Aparallel,two-arm,randomisedtrial.Lancet,388(10059),
2492–2500.doi:10.1016/S0140-6736(16)31893-1PMID:27789061

Benabou,R.,&Tirole,J.(2004).WillpowerandPersonalRules.Journal of Political Economy,112(4),848–886.
doi:10.1086/421167

Bryan,G.,Karlan,D.,&Nelson,S.(2010).Commitmentdevices.Annual Review of Economics,2(1),671–698.
doi:10.1146/annurev.economics.102308.124324

Butland,B., Jebb,S.,Kopelman,P.,McPherson,K.,Thomas,S.,Mardell, J.,&Parry,V. (2007).Tackling
Obesities:FutureChoices–Projectreport.GovernmentOfficeforScience.

Chapman, J., Campbell, M., & Wilson, C. (2015). Insights for Exercise Adherence From a Minimal
Planning Intervention to Increase Physical Activity. Health Education & Behavior, 42(6), 730–735.
doi:10.1177/1090198115577374PMID:25842384

Fan,M.,&Jin,Y.(2013).ObesityandSelf-control:FoodConsumption,PhysicalActivity,andWeight-loss
Intention.Applied Economic Perspectives and Policy,36(1),125–145.doi:10.1093/aepp/ppt034

Frederick,S.,Loewenstein,G.,&O’Donoghue,T.(2002).TimeDiscountingandTimePreference:ACritical
Review.Journal of Economic Literature,40(2),351–401.doi:10.1257/jel.40.2.351

Fuller,E.,Mindell,J.,&Prior,G.(2015).HealthSurveyforEngland2015:Health,socialcareandlifestyles.

Gerber,A.S.,&Green,D.P.(2012).Field Experiments: Design, Analysis and Interpretation.Norton.

Gine,X.,Karlan,D.,&Zinman,J.(2010).PutYourMoneyWhereYourButtIs:ACommitmentContractfor
Smoking Cessation. American Economic Journal. Applied Economics, 2(October), 213–235. doi:10.1257/
app.2.4.213

Glennerster,R.,&Takavarasha,K.(2013).Running Randomized Evaluations: A Practical Guide.Princeton
UniversityPress.

Graham,J.W.(2009).Missingdataanalysis:Makingitworkintherealworld.Annual Review of Psychology,
60(1),549–576.doi:10.1146/annurev.psych.58.110405.085530PMID:18652544

Hales,C.M.,Carroll,M.D.,Fryar,C.D.,&Ogden,C.L.(2017).Prevalence of Obesity Among Adults and 
Youth(pp.2015–2016).UnitedStates.

Halpern,S.D.,French,B.,Small,D.S.,Saulsgiver,K.,Harhay,M.O.,Audrain-McGovern,J.,&Volpp,K.G.
et al.(2015).RandomizedTrialofFourFinancial-IncentiveProgramsforSmokingCessation.The New England 
Journal of Medicine,372(22),2108–2117.doi:10.1056/NEJMoa1414293PMID:25970009

Inauen, J., Tobias, R., & Mosler, H.-J. (2014). The role of commitment strength in enhancing safe water
consumption.British Journal of Health Psychology,19(4),701–719.doi:10.1111/bjhp.12068PMID:24112306

http://dx.doi.org/10.2196/jmir.4790
http://dx.doi.org/10.2196/jmir.4790
http://www.ncbi.nlm.nih.gov/pubmed/26747176
http://dx.doi.org/10.3399/bjgp15X684409
http://www.ncbi.nlm.nih.gov/pubmed/25824185
http://dx.doi.org/10.1111/j.1467-789X.2010.00787.x
http://www.ncbi.nlm.nih.gov/pubmed/20804523
http://dx.doi.org/10.1016/S0140-6736(16)31893-1
http://www.ncbi.nlm.nih.gov/pubmed/27789061
http://dx.doi.org/10.1086/421167
http://dx.doi.org/10.1146/annurev.economics.102308.124324
http://dx.doi.org/10.1177/1090198115577374
http://www.ncbi.nlm.nih.gov/pubmed/25842384
http://dx.doi.org/10.1093/aepp/ppt034
http://dx.doi.org/10.1257/jel.40.2.351
http://dx.doi.org/10.1257/app.2.4.213
http://dx.doi.org/10.1257/app.2.4.213
http://dx.doi.org/10.1146/annurev.psych.58.110405.085530
http://www.ncbi.nlm.nih.gov/pubmed/18652544
http://dx.doi.org/10.1056/NEJMoa1414293
http://www.ncbi.nlm.nih.gov/pubmed/25970009
http://dx.doi.org/10.1111/bjhp.12068
http://www.ncbi.nlm.nih.gov/pubmed/24112306


International Journal of Applied Behavioral Economics
Volume 7 • Issue 4 • October-December 2018

18

Johnson,F.,&Wardle,J.(2011).Theassociationbetweenweightlossandengagementwithaweb-basedfood
andexercisediaryinacommercialweightlossprogramme.The International Journal of Behavioral Nutrition 
and Physical Activity,8(1),83.doi:10.1186/1479-5868-8-83PMID:21810222

Jolly,K.,Lewis,A.,Beach,J.,Denley,J.,Adab,P.,Deeks,J.J.,&Aveyard,P.et al.(2011).Comparisonofrange
ofcommercialorprimarycareledweightreductionprogrammeswithminimalinterventioncontrolforweight
lossinobesity.British Medical Journal,343,1–16.doi:10.1136/bmj.d6500PMID:22053315

Kelly,M.P.(2016).DigitalTechnologiesandDiseasePrevention.American Journal of Preventive Medicine,
51(5),861–863.doi:10.1016/j.amepre.2016.06.012PMID:27745686

Kiesler,C.A.,&Sakumura,J.(1966).ATestofaModelforCommitment.Journal of Personality and Social 
Psychology,3(3),349–353.doi:10.1037/h0022943PMID:5906339

Lee,D.S.(2002).TrimmingforBoundsonTreatmentEffectswithMissingOutcomes.NBER Technical Working 
Paper Series,(June),1–18.

Liu,P.J.,Wisdom,J.,Roberto,C.,Liu,L.J.,&Ubel,P.(2014).Usingbehavioraleconomicstodesignmore
effectivefoodpoliciestoaddressobesity.Applied Economic Perspectives and Policy,36(1),6–24.doi:10.1093/
aepp/ppt027

Loewenstein,G.,Asch,D.A.,Friedman,J.Y.,Melichar,L.A.,&Volpp,K.G.(2012).Canbehaviouraleconomics
makeushealthier?BMJ (Clinical Research Ed.),344(May),e3482.doi:10.1136/bmj.e3482PMID:22623635

Miller,D.T.,&Prentice,D.A.(2013).PsychologicalLeversofBehaviourChange.InE.Shafir(Ed.),The 
Behavioral Foundations of Public Policy(pp.301–309).PrincetonUniversityPress.

Mohr,D.C.,Cuijpers,P.,&Lehman,K.(2011).SupportiveAccountability:AModelforProvidingHuman
Support toEnhanceAdherence toeHealthInterventions.Journal of Medical Internet Research,13(1),e30.
doi:10.2196/jmir.1602PMID:21393123

Murray,E.,Edin,F.,Hekler,E.B.,Andersson,G.,Collins,L.M.,Doherty,A.,&Wyatt,J.C.et al.(2016).
EvaluatingDigitalHealthInterventions.American Journal of Preventive Medicine,51(5),843–851.doi:10.1016/j.
amepre.2016.06.008PMID:27745684

Nyer, P. U., & Dellande, S. (2010). Public Commitment as a Motivator for Weight Loss. Psychology and 
Marketing,27(1),1–12.doi:10.1002/mar.20316

O’Donoghue,T.,&Rabin,M.(1999).Doingitnoworlater.The American Economic Review,89(1),103–124.
doi:10.1257/aer.89.1.103

Parrott,R.L.,Monahan,J.,Ainsworth,S.,&Steiner,C.(1998).CommunicatingtoFarmersAboutSkinCancer.The
BehaviorAdaptationModel.Human Communication Research,24(3),386–409.doi:10.1111/j.1468-2958.1998.
tb00422.x

Prestwich,A.,Conner,M.T.,Lawton,R.J.,Ward,J.K.,Ayres,K.,&McEachan,R.R.C.(2012).Randomized
controlledtrialofcollaborativeimplementationintentionstargetingworkingadults’physicalactivity.Health 
Psychology,31(4),486–495.doi:10.1037/a0027672PMID:22468716

Rogers,T.,Milkman,K.L.,John,L.K.,&Norton,M.I.(2015).Beyondgoodintentions:Promptingpeopleto
makeplansimprovesfollow-throughonimportanttasks.Behavioral Science and Policy,1(2),33–41.doi:10.1353/
bsp.2015.0011

Rogers,T.,Milkman,K.L.,&Volpp,K.G.(2014).Commitmentdevices:Usinginitiativestochangebehavior.
Journal of the American Medical Association,311(20),2065–2066.doi:10.1001/jama.2014.3485PMID:24777472

Royer,H.,Stehr,M.,&Sydnor,J.(2015).Incentives,CommitmentsandHabitFormationinExercise:Evidence
from a Field Experiment with Workers at a Fortune-500 Company. American Economic Journal. Applied 
Economics,7(3),51–84.doi:10.1257/app.20130327

Ruhm,C. J. (2012).Understanding overeating andobesity.Journal of Health Economics, 31(6), 781–796.
doi:10.1016/j.jhealeco.2012.07.004PMID:22935355

Strotz,R.H. (1955).Myopiaand inconsistency indynamicutilitymaximization.The Review of Economic 
Studies,23(3),165.doi:10.2307/2295722

http://dx.doi.org/10.1186/1479-5868-8-83
http://www.ncbi.nlm.nih.gov/pubmed/21810222
http://dx.doi.org/10.1136/bmj.d6500
http://www.ncbi.nlm.nih.gov/pubmed/22053315
http://dx.doi.org/10.1016/j.amepre.2016.06.012
http://www.ncbi.nlm.nih.gov/pubmed/27745686
http://dx.doi.org/10.1037/h0022943
http://www.ncbi.nlm.nih.gov/pubmed/5906339
http://dx.doi.org/10.1093/aepp/ppt027
http://dx.doi.org/10.1093/aepp/ppt027
http://dx.doi.org/10.1136/bmj.e3482
http://www.ncbi.nlm.nih.gov/pubmed/22623635
http://dx.doi.org/10.2196/jmir.1602
http://www.ncbi.nlm.nih.gov/pubmed/21393123
http://dx.doi.org/10.1016/j.amepre.2016.06.008
http://dx.doi.org/10.1016/j.amepre.2016.06.008
http://www.ncbi.nlm.nih.gov/pubmed/27745684
http://dx.doi.org/10.1002/mar.20316
http://dx.doi.org/10.1257/aer.89.1.103
http://dx.doi.org/10.1111/j.1468-2958.1998.tb00422.x
http://dx.doi.org/10.1111/j.1468-2958.1998.tb00422.x
http://dx.doi.org/10.1037/a0027672
http://www.ncbi.nlm.nih.gov/pubmed/22468716
http://dx.doi.org/10.1353/bsp.2015.0011
http://dx.doi.org/10.1353/bsp.2015.0011
http://dx.doi.org/10.1001/jama.2014.3485
http://www.ncbi.nlm.nih.gov/pubmed/24777472
http://dx.doi.org/10.1257/app.20130327
http://dx.doi.org/10.1016/j.jhealeco.2012.07.004
http://www.ncbi.nlm.nih.gov/pubmed/22935355
http://dx.doi.org/10.2307/2295722


International Journal of Applied Behavioral Economics
Volume 7 • Issue 4 • October-December 2018

19

Tauchmann,H.(2014).TheStataJournal.The Stata Journal,14(4),884–894.

Thaler,R.H.,&Shefrin,H.M.(1981).AnEconomicTheoryofSelf-Control.Journal of Political Economy,
89(2),392–406.doi:10.1086/260971

Torgerson,D.J.,&Torgerson,C.J.(2008).Designing Randomised Trials.Basingstoke:PalgraveMacmillan.

Verhoeven,A.A.C.,Adriaanse,M.A.,Ridder,D.T.D.D.E.,Vet,E.D.E.,&Fennis,B.O.B.M.(2013).
Lessismore:Theeffectofmultipleimplementationintentionstargetingunhealthysnackinghabits.European 
Journal of Social Psychology,43(August),344–354.doi:10.1002/ejsp.1963

Volpp, K. G., John, L. K., Troxel, A. B., Norton, L., Fassbender, J., & Loewenstein, G. (2008). Financial
Incentive–BasedApproachesforWeightLoss.Journal of the American Medical Association,300(22),2631–2637.
doi:10.1001/jama.2008.804PMID:19066383

Williams,B.,McVey,D.,Davies,L.,&MacGregor,E.(2011).TheHealthyFoundationsLifestageSegmentation.

ENDNOTES

1 Theseexamplesdemonstratethatcommitmentdevicesrepresentarangeofdifferentmentalstrategies,
notphysicalordigitaldevicesassuch.Thepaperusesthetermscommitmentdeviceasdefinedby
Bryanetal(2010),interchangeablywiththeconceptofpre-commitmentstrategyasoriginallycoined
byStrotz(1955).

2 seeRuhm2012;FudenbergandLevine2006;andGulandPesendorfer2001foradiscussiononrelated
dual-selfanddual-systemtheories.

3 https://www.nhs.uk/Livewell/Goodfood/Pages/eat-less.aspx
4 Ruhm (2012) demonstrates through an alternative dual-system formalisation that food consumption

wouldexceedtheoptimallevelduetothepotentialforself-controlproblemsinsuchadecision-making
context,comparedwithasimplercasewheretheplannersub-selffacesnoresistancefromthedoer’s
actions.Empiricalevidencesupportsthisprediction,withdatafromtheUSnutritionandhealthsurvey
suggestingthatoverweightandobesepeoplearemorelikelytoprefertoweighlessthantheyactually
do(Ruhm,2012,p.789).

5 Bryanetal(2010)usethedichotomyof‘hard’versus‘soft’commitmentdevicestodrawadistinction
betweenthosethatstakemoneyandthosethatrelyonpsychologicalcoststogeneratebehaviourchange.

6 ThestudywasapprovedbytheUCLethicscommittee(projectID4518/002)andregisteredwiththe
American Economic Association’s Social Sciences Registry (http://www.socialscienceregistry.org/
trials/942).

7 Inlinewithanon-disclosureagreementwiththecompany,theirbrandnameisnotmentionedhere.
8 Atthetimeofrecruitment,participantswereaskedtoconfirmtheyhadatleastfourweeks’membership

remainingtotheservice.Invitationstothestudywerethroughonlineadvertsvisibleonlytoclients
oncetheyhadloggedintothesystem.Clickthroughledtoarequestforinformedconsentandthena
baselinesurvey.

9 Followingpre-specifiedsamplesizecalculations.On21November2013thedesiredsamplesizeof364
wasreachedandthesurveywasclosed.

10 Monitoringoftheonlinediscussionforumsrevealednoevidenceofcross-talkamongstparticipants.
11 Randomisationtookplacethroughtheonlinesurvey,builtontheQualtricsplatform.
12 Refundsvariedbecauseclientswereondifferentmonthlysubscriptionsbasedonthegoingpricewas

whentheysignedup,andiftheymovedfromanintroductoryoffertothe‘normal’fee.
13 Thepartnerfirmimposedalimitof100refunds.80%ofallparticipantswererecruitedinphase1before

thequotawasreached.Nosignificantdifferenceswereobservedbetweenparticipantsrecruitedearlier
andlaterinthetrial.

14 Characteristicsacrossmaleandfemaleparticipantswerebroadlysimilar,exceptingage:femaleparticipants
coverthefullagerangefrom18to65,maleparticipantswereconcentratedinthe40sand50sagerange
(nonewereyoungerthan30).

15 Laterobservationswererecordedwheretwoequallydistanttimestampswerefound.
16 Totakeaccountofthechangeinrandomisationallocationruleaftertherefundquotawasreached,βLC 

isestimatedacrossthesamplerecruitedinphase1while βRC isestimatedacrossthefullsamplesince
itwasavailableasatreatmentthroughout.
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http://dx.doi.org/10.1002/ejsp.1963
http://dx.doi.org/10.1001/jama.2008.804
http://www.ncbi.nlm.nih.gov/pubmed/19066383
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17 Thisexcludes9participantsintotalwhosoughtweightmaintenance;4fromthecomparisongroup,3
fromtherefundgroupand2fromthecoachgroup.Modelspecificationincludingtheseparticipantsdoes
notaltertheresults.

18 TheLeeBoundsapproachispremisedonthedatahavingtwocharacteristics:firstlythattreatmentsareas
goodasrandomlyassigned,asconfirmedbyTable1above;andsecondly,thatthosewhoareobserved(or
missing)wouldbeobserved(ormissing)regardlessoftreatmentstatus.Thelatterassumptionisjustified
throughtheattritioninvestigations

19 Otherstrategieswereconsideredbutrejected:statisticalmodellingtofillinmissingdata,selectionmodels
(Heckman, 1976)ormultiple imputation (Graham,2009).These approaches requiredmuch stronger
assumptionstobemadeonthenatureofthemissingdatamechanism;assumptionswhichmaybe“tenuous
anduntestable”(LittleandRubin,2000,p.137).

20 Withinverseproportionalityweighting,theATEremainsnegative(p=0.028)Includingweightmaintainers
unsurprisinglyloweredtheweightlossdifferential(p=0.05).

21 Abriefemailsurveywassentto30coachesand16weresuccessfullyreached,givinganoverallresponse
rateof33%anda53%responserateamongstthosecontacted.

22 5ofthe11coacheswhowere‘actively’or‘veryactively’involvedreportednotknowingorbeingunsure
ofwhethertheindividual’sweightlosstargethadbeenmetat4weeks.

23 Synonymouswiththelocalaveragetreatmenteffect(LATE)(Angrist&Pischke,2009;Gerber&Green,
2012).

24 The finding also has potential implications for our understanding of financial incentives for health,
suggestingthatsuchincentives,particularlyiftheyareintheformofrefunds,maybelesseffectivewhere
anindividualisalreadyaccustomedtotheideaofpayingforsomething.

25 Measuredbythenumberoftimesthecaloriecountertoolwasusedover12weeks.


