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Monetary Contingency Contracts

Abstract
Financial incentives to improve health have received increasing attenti@relsitbject to
ethical concerns. Monetary Contingency Contracts (MCCs), which require individuals to deposit
money that is refunded contingent on reaching a goal, are a potential altetnategys This
review evaluates systematically the evidence for weight loss-related M&Dslomized
controlled trials testing the effect of weight loss-related MCCs werdfidenn online
databases. Random effects meta-analyses were used to calculateetieetaizes for weight
loss and participant retention. The association between MCC charadenstioveight
loss/participant retention effects were calculated using meta-regressiere was a significant
smallto-medium effect of MCCs on weight loss during treatment when one outlier study was
removed. Group refunds, deposit not paid as lump sum, participant setting own depasitsize,
additional behaviour change techniques were associated with greater weidhtilogs
treatment. Post-treatment, there was no significant effect of MCCs on weighTles® was a
significant smallto-medium effect of MCCs on participant retention during treatment.
Researcher-set deposits paid as one lump sum, refunds delivered oararo#iing basis and
refunds contingent on attendance at classes were associated with gredien iciteng
treatment. Post treatment, there was no significant effect of MCCs on partreifgamion. The
results support the use of MCCs to promote weight loss and participant retention up to the point

that the incentive is removed, and identifies the conditions under which MCCs wark best
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The worldwide prevalence of obesity has almost doubled since 2005, with at least 2.8

million adults dying each year as a result of being overweight or gbese (World Health

Organisation, 2013). Despite the availability of clinical guidelieeg. ( National Institute for

Health and Clinical Excellence, 20J14) and research reviews on the mosveffechniques for

weight management (e.g., Dombrowski et al., 2012), the predicted global encreagrweight

and obesity (Kelly, Yang, Chen, Reynolds, & He, 2008) suggests that further weight mantge

research is needed.

Financial incentives, in which individuals are offered financial rewards for engayg

health enhancing behaviours, or refraining from health damaging behavioufs (e.g., Adams, Gil

McColl, & Sniehotta, 2018L.ynagh, Sanson-Fisher, & Bonevski, 2(Marteau, Ashcroft, &

Oliver, 2009 have received growing attention. This approach has aided treatment compliance

Giuffrida & Torgerson, 1997), preventive health behavigurs (Kane, Johnson, Town, & Burler,

2004, dietary behaviour (Wall, Ni Mhurchu, Blakely, Rodgers, & Wilton, 2006), and physical

activity, smoking cessation, vaccination and screening attentiianee,(red)ba ino, McColl,

Sniehotta, & Adams, 2014). However, after incentives are removed they appeaelesseeff

(e.g., for smoking: Cahill and Perera (2011); for weight Joss: Paul-Ebhohimhen and Avengll

(2008) Additionally, the use of personal financial incentives to promote healthy behaviodr coul

be considered ‘unfair’, rewarding individuals for performing health behaviours others perform

without financial paymer‘t (Volpp, Pauly, Loewenstein, & Bangsberg,|2009)

A potentially less controversial way of providing personal financial incentives &tthhe
behaviour change is to encourage individuals to invest a sum of money that is refunded
contingent on the achievement of a specific goal. As long as this approach is vpluntagy
provide a fairer and less coercive form of financial incentive, as it does not irtkiele&er of
external financial gain. It could be argued that offering this type of incerstiaa atervention
may be less fair for individuals on lower incomes as they may be less able td deguosiof

money to be used as a reward. However, this could be overcome by setting deposit amounts as a
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certain percentage of disposable income, or allowing individuals to set an ahaiuhey feel
would be motivating for them, but that would not cause excessive financial depriwegie they
to lose it.

In the area of weight management, money is either refunded contingent on the actua

amount of weight lost (Colvin, Zopf, & Myers, 1983armatz & Lapuc, 1968), or other weight

loss-related outcomes such as attending weigh-ins (Cameron et a{ 1990) etiognpdd

diaries|(Follick, Fowler, & Brown, 1984). Various terms have been used to describe this

technique, including ‘monetary contingencies’ (Wing, Epstein, Marcus, & Shapira, 1981) and

‘contingency contracting’ (Mann, 1972) We refer to the term ‘Monetary Contingency Contracts’

(MCCs) for the purposes of the present review.

The benefits of MCCs in motivating weight loss are supported by theories of learning and

behavioural economics. Based on operant conditioning theory (Skinnef, 1953), MCCs act as a

‘negative reinforcer’, reinforcing behaviour by the removal of a negative or aversive stimulus.
The payment of the money before the weight loss attempt provides the avémsiNvesstloss of
the money), and the successful achievement of weight loss behaviours leadinghtdossi
results in the removal of this aversive stimulus (the money being returned).

As part of a meta-analysis of financial incentives in the treatmenteoiveight and obesity

Paul-Ebhohimhen and Avenell (2008) found MCCs produced a modest effect (weighted mean

difference in weight loss from baseline to 12 months of 0.5kgs compared to no MCCs, based on 7
studies). In a sub group analysis, Paul-Ebhomhimhen and Avenell found a weak trend in favour
of refunds based on group performance rather than for individual performance (based on one
MCC study). In another sub group analysis, a weak trend was found in favour of rewards for
behaviour change rather than for actual weight loss. However, the latter sub group waalysis
based on all studies included in P&bkohimhen and Avenell’s review (including two studies

testing external financial incentives rather than MCCs) and therefore it is unclearstnertt

changes when only MCC-based studies are included. Moreover, we do not know from Paul-
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Ebhohimhen and Avenall’s review whether the effects of MCCs continue only for as long as the

refunds are returned, as the effect on weight during treatment and post treatment is not

differentiated between. In a qualitative synthesis of evidence, Burns etldl) &@gested

weight loss achieved during treatment is not maintained after terminationmdseand MCCs
may be more effective when the deposit is particularly large. However, thess were not

examined through meta-analyses.

Paul-Ebhomhimhen and Avenell (2008) gnd Burns et al. (2012) reviews of financial

incentives evaluated the impact of weight loss related MCCs on the outcacteafweight loss

only. However, weight loss may be adversely affected by high dropout in behavioural

interventiong (Grave et al., 2(“]Elonas, Early, Frederickson, & O'Brier@|Inelmen et al.,

2009. Strategies that increase retention, even if they do not directly imyeaght loss, can

indirectly improve weight loss if they are paired with other techniques thatfactive when

used on a longer-term basis. Moreover, Paul-Ebhomhimhen and Avenell (2008) and Burps et al.

(2012)reviews have not evaluated statistically how the nature of any additioradidaethchange
techniques (BCT$) administered alongside the MCC, may influence weight loss or participant
retention. It is important to consider whether MCCs are only effective when ddlalerggside

BCTs because BCTs such as self-monitoring might enhance the effectiveness of Mdesl,

Paul-Ebhohimhen and Avenell (2008) recommend that a financial incentive should be used as

part of a broader weight loss intervention, rather than as a treatment itself but statistically
test this. Considering which BCTs are most likely to complement an MCC would be useful for
the design of future MCC studies to maximise weight loss and participantaetent
Aims

As well as being the first review focused specifically on MCCs, the preseetwaimns to
extend the previous literature in three key respects. First, it will statigtiest a broad range of
factors that may influence the effect of MCCs on weight loss: e.g., whether thé& depmt is

set by the participant or the researcher; the total number of refunds; whether thieweppaid
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as one lump sum or in instalments throughout the study; and the use of additional BCidealongs
the MCC. This is important because the wide variations in how financial inceintieegentions

are administered makes it difficult to conclude what type of incentive effective, for whom

and under what conditions (Adams et al., 3013). Second, the present review explores which

features of MCCs affect participant retention. Third, the present reviendsx@aul-

Ebhohimhen and Avenell’s (2009 review by including studies with any length of follays-

period permitting an examination of MCCs effects over time. Short-term decrneasaight loss

can be useful because they are linked with larger improvements in ongoing weigbeffesy,

Wing, & Mayer, 1998)

Method
Protocol Registration
Details of the protocol for this systematic review were registered on PRRX3Bnd can
be viewed in the online supplementary materials.
Data Sour ces and Sear ches
The electronic databases MEDLINE, PsycINFO, EMBASE, CINAHL and the Cochrane
Register of Controlled Trials (CENTRAL) were searched. The search strategy was based around

three filters (see search criteria in online supplementary materials). Thedifiters were

adapted from previous reviews and identified studies using conrracts (Bosch-Capbldesh, |A

Prictor, & Garner, 2007) and weight loss interventipns (Norris €2@D3(Shaw, O'Rourke, De

Mar, & Kenardy, 2005). The third filter used previously validated search strategiestibyi

randomised controlled trials (Eady, Wilczynski, & Haynes, ﬂdﬁ)@gins & Green, 2011

Scottish Intercollegiate Guidelines Network, 2p12). The search was last tmhdudanuary

2014. The reference sections of studies meeting the inclusion criteria wereaatdwed.

Study Selection
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To be included in the review, studies had to: 1. involve random assignment of patgicipa
to a treatment group who received an intervention and a comparison group who received either a
control intervention or no intervention; 2. test the effect of MCCs for weight loss, in which a
participant deposits an amount of money, which is returned contingent on weight loss or
behaviours associated with weight loss (e.g., attendance at weight losg;ckassekide a
measure of weight loss or associated weight loss behaviour after the moneynhasuraed or
forfeited; 4. include only participants aged over 18 years; 5. involve an MCC that washende
control of somebody other than the participant themselves (i.e., not self-reward).s Steidie
excluded if: 1. The study had a non-human (animal) sample; 2. the paper was an exisiig rev
3.the paper was an unpublished thesis; 4. the study was not reported in the Engligielamgaa
titles, abstracts and full-texts were screened by the first author. All fullviexesdouble-
screened by another member of the review team with discrepancies resolved througiodiscus
Data Extraction and Quality Assessment

Data extraction was first conducted by the lead author using a standardised,tpreegita
extraction form, constructed with reference to several weight loss based MCC stedidy a

known to the authorsThe Cochrane Collaboration’s tool was used to assess risk of bias at both

the study and outcome level (Higgins & Green, 2011).Extracted information includdd detai

BCTs administered alongside the MCC, outcome measures including weight loss in kilagrams f
the MCC groups and no MCC groups, study setting, sample size and type, intervention duration,

value of contingency contracts and size of weight loss goals. BCTs were coded using@e CAL

RE taxonomy| (Michie et al., 201L1This is a standardised 40-item taxonomy used to classify

behaviour change techniques used in physical activity and healthy eating interventions. This

taxonomy has been found to have good inter-rater reliability (Michie et al.| 28fudy authors

were contacted in the event of missing data. To enhance reliability, atxtedction was
checked by another review team member. Discrepancies were resolved throughodiscussi

Data Synthesisand Analysis
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All eligible studies, except two, included actual weight loss as an outconezefdre,

weight loss was used to calculate effect sizes (Hedges g) across study couaslitigns

Comprehensive Meta-Analysis (Borenstein, Hedges, Higgins, & Rothsteir], 2005). For the two

studies that did not report actual weight loss, percentage weight loss or percamiageight
was used to calculate the effect size. A total of 16 studies tested tteétia MCC against no
MCC. For 2 studies (both of which tested an MCC against no MCC), a weight loss effect size
could not be calculated due to insufficient information in the paper. Therefore, tilndiss sere
excluded from weight loss analyses. Therefore, the MCC vs. no MCC analysis for weight loss
was based on 14 studies and included 17 comparisons.

The rate of participant retention was determined by calculating the propairtion
participants within each group that stayed in the study and were weighed at edcimwdibere
this was not possible, participant retention was calculated using other itiformegoorted in the
paper (e.g., the number of participants completing a specific number of the intervessions).
Participants who dropped out before paying the deposit or before the interventions commenced
were not included in this analysis. There was insufficient retention data fatidss¢3 of which
tested an MCC against no MCC). Therefore, the MCC versus no MCC analysis for participant
retention was based on 13 studies and included 16 comparisons.

Where studies had multiple comparison groups, to help isolate the effect of MCCs, we
selected the group most similar to the MCC condition in terms of the additional imitenve
components provided alongside the MCC. When this was not possible (i.e., when the MCC
group was equally similar to two comparison groups, or a comparison group was equally similar
to two MCC groups), we report more than one comparison from the same study with sample sizes
divided by the number of comparisons to avoid multiple counting of participants. When there
were multiple follow-ups, the effect sizes for each follow-up were combieaisingle effect
size. None of the studies reported the use of cluster randomisation and so no correction was

applied. Heterogeneity between studies was assessed usifigttitistic and Q-test. Meta-
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regressions were run to identify the MCC characteristics and BCTs most stronghatsswith
weight loss and retention.
Additional Analyses

Meta-regressions tested the association between methodological godligeight loss.
Chi-square analyses identified potential confounds between each combinatiomgoficate
MCC variations (e.g., ‘did the researcher set the size of deposit?’; ‘did all participants make the
same size deposit?’). Pearson’s r correlations identified potential confounds between each
combination of noreategorical MCC variations (e.g., ‘deposit amount’; ‘number of refunds’).
Point bi-serial correlation identified potential confounds between each cdinbinicategorical

versus non-categorical MCC variations.

The Sample-Adjusted Meta-Analytic Deviancy (SAMD) statigtic (Hutffé& Arthur, 1994

N

identified one outlier. A sensitivity analysis was conducted for weight loss exclinngiudy
(sensitivity analysis 1). Additionally, certain studies recruited all of fhaticipants on the basis
of their willingness to invest into a MCC (with participants randomized to the ¢®uparoup
being refunded soon after the beginning of the study). Such designs, by only recruiting
participants willing to pay into such schemes, are more likely to minimize amyatiartal
differences between the MCC and comparison groups as all of the participants werel pgoepare

pay the deposit. Consequently, a second set of sensitivity analyses were condbatatywi

these studiep (Follick et al., 1984armatz & Lapuc, 1968 €dfery, Bjornson-Benson, Rosenthal,

Kurth, & Dunn, 198ﬂJeffery, Danaher, Killen, Farquhar, & Kinnier, 1ﬂ82ﬁery, Forster, &

Snell, 1989 Jeffrey, 197ﬂRozensky & Bellack, 1976). Additionally, as there is a possibility that

those participants who drop out are those who are least successful in weight lesshis, &

third set of sensitivity analyses were conducted that included only those shadiesetd

intention to treat analyses (Jeffery et al., 1R&ffrey & Christensen, 19‘nﬂohn etal., 2011

Volpp et al., 200B)
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Results
Study Selection
The number of papers considered at each stage of the review is summarizederiFig
Thirty-one papers met all inclusion/exclusion criteria, resulting in thirtguenstudies.
Study Characteristics
All studies were RCT’s, and reported at least one weight loss outcome measure. Three of
the 30 unique studies (10%) exclusively used medical/healthcare based samiplets \patll

but one of the 30 studies were conducted in the US. The mean deposit amount acrosssall studi

was £119.80 and ranged froh376(Hagen, Foreyt, & Durham, 19[76) to £480]24 (Jeffery,

Thompson, & Wing, 1978). Duration of the refunds ranged from 4 weeks (Romanczyk, Tracey,

Wilson, & Thorpe, 1978) to 1 yeTr (Kramer, Jeffery, Snell, & Forster, [1986). Study

characteristics are reported in Tables Al and A2 in online supplementary Ieateria
Risk of Bias

All studies reported weight loss measured by the researcher rather than relyirfg on sel
reported weight. However, no studies reported adequate blinding of participantsnirdgarve
deliverer, data collector or statistician. All studies were at unclear ridedtive outcome
reporting. Risk of bias is summarized in Table A3 in online supplementary materidls: Me
regressions revealed none of the methodological quality variables werecaighjfassociated
with greater weight loss (see online supplementary materials, Table A5).

Syntheses of Weight L oss Results
Overall effect of MCCs on weight loss.

Across all treatment end point and post treatment follow-ups, based on 17 comparisons
(from 14 studies), MCCs were ineffective for weight loss compared to a no-MCC comparison
condition,g = 0.20, p = .22;41=76.33; 95% CI 0.123, 0.532]. The mean overall weight change
during treatment in the MCC groups and comparison groups was -4.94 kg (+ 2.94 SBpand -

kg (+ 3.24 SD) respectivelg = 0.28, p = .13;4= 70.08; 95% CI p.081, 0.636] After

10
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termination of refunds, the mean overall weight change in comparisons that incluo\eelfos
after the treatment endpoint (5 studies) was +3.30 kg (x 2.45 SD) in the MCC groups and +1.35
kg (+ 1.44 SD) in the comparison grougs; 0.02, p = .92;4=52.96; 95% CI p.340, 0.377].
Figure 2 suggests that although the effect either during or after treatment isiifimsig whilst
refunds are administered (Figure 2a), MCCs may be more effective than a no MCC aarmparis
with the MCC group losing more weight in almost all comparisons. However, postdrgatm
(Figure 2b), there is weight gain in both conditions, and so more weight-regain may letegsoc
with the MCC.

M CC factor s associated with greater weight loss.

Within-study comparisons.

In the study testing the effect of group-based refunds, the group refunded for average group

performance was more effective than the group refunded for individual perforgar@d4, p<
.001; #=0.00; 95% CI [0.19, 0.68]. However, in the study testing the effect of pair based
refunds, the group refunded for individual performance lost more weight than the group refunded
for paired performance,=-0.70,p < .005; = 0.00; 95% CI [1.15,-0.26]. . None of the other
within study comparisons were significant (see Table 1).

Between-study comparisons. meta-regressions (MCC versus No MCC comparisons).

Weight loss was greater in the comparisons where the deposiotyaad as a lump sum

at the start of the intervention (i.e., paid in smaller instalments throughountehesntion period,
g = 0.64) than comparisons where the deposit was paid as a lumg st 10),g =-0.76,p <
.05; 95% CI [1.36,-0.16]. A marginally significantly larger weight loss effect was obtained in
the comparisons where the researcher did not set the deposit agwb8) compared to
comparisons in which the researcher did set the deposit angoeir®.03),9 =-0.59,p = .07;
95% CI [1.22, 0.04]. However, it should be noted that ifrdearcher set the deposit amount,
the deposit was more likely to be paid as a lump sum at the start of the strefpréhsuggesting

a possible confound. None of the meta-regressions for the other MCC variations produced

11
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significant effects (see Tabl@sand 3). ‘Prompt self-monitoring of behaviour’ (BCT 16) was the
only BCT delivered alongside MCCs that was associated with greater weight loss difetthe e
was only marginally significang = 0.93, p = .06; 95% CI1(-04, 1.89] (see Table A4 in online

supplementary materials). The operationalization of self-monitoring of behavitudedc

asking participants to record food and calorie intlake (Follick et al.,||I@8éry et al., 1995) and

the use of pre-eating monitoring, in which participants were required to write down teedeadt

food intake immediately prior to eating (Rozensky & Bellack, 1976). Significgneigter

weight loss was reported when the MCC-based intervention incorporated more BCTs than the
comparison grougy = 0.14, p =.02; 95% CI [0.02, 0.25].
Syntheses of Participant Retention Results
Overall effect of MCCson participant retention.

Across all treatment end point and post treatment follow-ups, based on 16 comparisons
(from 13 studies), MCCs were effective for improving participant retention compareatto a
MCC comparison conditiorg = 0.32,p < .05; B= 29.32; 95% CI [0.01, 0.64]. The mean
participant retention during treatment in the MCC groups and comparison groups was#85.1% (
0.14 SD) and 71.7% (+ 0.28 SD) respectivgly, 0.41, p < .05;3= 13.65; 95% CI [0.075,

0.746] After termination of refunds, the mean overall participant retention in coroparikat
included follow-ups after the treatment endpoint (4 studies) was 76.9% (+ 14.2 SD) in the MCC
groups and 75.6% (+ 18.7 SD) in the comparison grayp<).01, p = .98;4= 0.00; 95% ClI [-
0.506, 0.518].

M CC factor s associated with greater retention.

Within-study comparisons.

None of the within-study comparisons (Group MCC versus Individual MCC; Pair based
MCC versus Individual MCC; Weight loss refunds versus Behaviour change refunds; Smaller

versus Larger deposit) for participant retention were significant (see Table

12
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Between-study comparisons. meta-regressions (MCC vs. No MCC comparisons).
Participant retention was higher in the comparisons where the deposit das paie lump

sum at the start of the study#£ 0.56) compared to where the deposit was paid in smaller
instalments throughout the study= 0.03),g = 0.61, p <.05; 95% CI [0.03, 1.18]. Participant
retention was also higher when the return of all or part of the depositomesntingent on
weight loss § = 0.71) compared to comparisons in which return was contingent on weiglg loss (
=-0.01), g=-0.72,p < .01; 95% CI [2.22,-0.21]; when the refund was offered an ‘all or
nothing’ basis (g = 0.78) rather than a performance-related basisQ.11),g =-0.69,p < .05;
95% CI [-1.28,-0.10]; when return of all or part of the deposit was contingent on attendance at
classes or meetingg € .72), compared to comparisons when it was get@.11),g = 0.60, p<
.05, 95% CI =[0.03. 1.18]. A marginally significantly larger effect on participant retention was
obtained in comparisons in which the researcher set the deposit agneuh68) than
comparisons in which participants set their own deposit amgunt(q.05),g = 0.58, p = .06;
95% CI [0.03, 1.12]. None of the metagressions for the other MCC variations produced
significant effects on participant retention (see Tables 2 and 3) but various BCTssamiatad
with lower participant retention rates when delivered alongside MCCs: ‘prompt review of
outcome goals’(BCT 11), g=-1.16,p <.01; 95% CI [2.02 ,-0.30]; ‘provide rewards contingent
on successful behaviour’ (BCT 13), g=-0.72, p <.01; 95% CI1-.22 ,-0.21]; ‘prompt self-
monitoring of behavioural outcome’ (BCT 17), g =-1.16,p <.01; 95% CI [2.02 ,-0.30];
‘provide feedback on performance’ (BCT 19), g=-1.16,p < .01; 95% CI [2.02 ,-0.30] (see
Table A4 in Online Supplementary Materials). Marginally greater paafitigetention was
reported when the MCC-based intervention incorporated less BCTs than the comparisog group,
=-0.11,p = .08; 95% CI [0.24, 0.01].

Additional Analyses

One study was identified as an outljer (via the SAMD statistic, see Hufcutthur,

1997 due to an unusually large weight loss effect, with the no MCC group losing significantl

13
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more weight than the MCC group. After removal of this study (sensitivity analysis 1, se
‘Additional Analyses’ in Method section), there was a significant overall effect of MCCs on

weight loss (see online supplementary materials Tableg6)).32, p < .05 but the effect
emerged during treatmerg € 0.38, p < .01) not after termination of refungs=(0.14, p = .24).
The mean overall weight change during treatment in the MCC groups and comparison groups
was -5.36kg (x2.91 SD) and -3.48kg (£3.48 SD) respectively. After termination of refln@ds
mean overall weight gain in studies that included follow-ups after the pasngnt followup (4
studies) was 4.21kg (+2.09 SD) and 1.66kg (x1.55 SD) respectively. Additionally, weight loss
was significantly greater when the deposit was paid in smaller, frequenngsrihroughout the
study, the return of all or part of the deposit was contingent on weight loss, rather than on
behaviour or attendance at weigh-ins or follow-ups (see online supplementary s atavlal

A7). In sensitivity analysis 2 (studies in which all conditions were initiadked to pay a

deposit), there was no significant main effect of MCCs on weight loss, g = 0.12, p > .05, and no
significant effect on weight loss either during treatment (g =p5,67) or after termination of
refunds (g = .01, p 796). Howeveryweight loss was significantly greater when the deposit was
paid in smaller, frequent amounts throughout the study (see online supplementasajisnible
A7). In studies which conducted intention to treat analyses (sensitivity @andJysi significant
effect of MCCs on weight loss emerged during treatmgnt .59, p <.001) but not after
termination of refunds (g = .21, p = .18). The results of all sensitivity analyses (including
participant retention results) are reported in the online supplementary matakbds A6 and

AT.

The results of the chi-square and correlation analyses to assess whethehary©Ct
variations were confounded revealed that several of the MCC variations were confounded. Mos
notably for the significant weight loss meta-regressions, it was found thatriésearcher set the
deposit amount, the deposit was more likely to be paid as a lump sum at the badtody (see

online supplementary Tables A8, A9 and A10). Additionally, for the significant ymetici

14
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retention meta-regressions, most notably it was found that if the depositidias paump sum,
the deposit was more likely to be set by the researcher, return of all or part of thewlaposit
more likely to be contingent on attendance at classes/meetings, and lggs lierefunded on a
performance related basis (see online supplementary materials Tables A11, A12 and A13).
Studies not Included in Meta-Analyses

For five of the included studies, no comparisons were possible for the above analyses. F
summary of these studies, see online supplementary materials.

Discussion

This review aimed to evaluate the efficacy of weight-loss-based M@&@@sdmoting
weight loss and participant retention, and to identify the conditions under which MCCs &are mos
effective. The results suggest MCCs may aid weight loss (following thesexclof one outlier
study) but only while the refund is still available; weight regain idylikéter refund termination.
There were a number of factors identified as potentially making MCCs moreaveffietweight
loss: refunds contingent on average group performance rather than individual performance;
frequent deposits rather than one lump sum; participants were able to choose their oiwn depos
amount; and when the BCT of saftienitoring was employed compared to when this technique
was not employed.

During treatment, MCCs were effective in promoting participant retention, yartic
when the researcher set the deposit amount, the deposit was paid as a lumihestas rather
than in frequent amounts throughout the study, the refund was contingent on attendanceesat class
or meetings rather than actual weight loss, and was offered on an ‘all or nothing’ basis. However,
again it should be noted that in studies in which the researcher set the deysit, the deposit
was more likely to be paid as a lump sum at the start. MCCs were lesveffectietention
when used alongside various BCTs (prompt review of outcome goals, provide rewards contingent
on successful behaviour (coded if refunds were contingent on actual weight loss), prompt self-

monitoring of behavioural outcome, provide feedback on performance). However, the sub-group
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analyses were based on few studies (e.g., only one study tested rewards to groups comprising at
least 3 people) and some variables were potentially confounded. For example,iésarstud

which the researcher set the deposit amount were more likely to request thegidbit was paid

as a lump sum at the start. Consequently, the variations of MCCs which may befenbineef

should be considered in this context; further research is needed.

The finding in the present review that MCCs are only effective for weight loss during

treatment, supports Burns et al.’s (2012 narrative review concerning the long term effectiveness

of MCCs. While Burns et al. (2012) also concluded that larger deposits may make MCCs more

effective, our quantitative review did not support this. Paul-Ebhohimhen and A&9@8) and

Burns et al. (2012) concluded group-based rewards to be more effective. Unsurprisingly, after

identifying the same single stuTy (Jeffery, Gerber, Rosenthal, & Lindquist} 1983), \wede¢he

same conclusion but only when groups comprised of more than two people who were strangers at

the outset.An additional study, not included in the earlier reviews, found that pair-based MCCs

were not effective for weight logs (Zitter & Fremouw, 1P78). Ziltter and Fremouw’s (1978)

study, however, the pairs of participants were friends joining the program together eshatane
reports suggested one partner within the pair often convinced the other to deviate from their
healthy eating patterns. Additionally, in the present review, we did not find evidesgpgort
PaulEbhohimhen and Avenell’s finding that rewards for behaviour change or attendance at
sessions are more effective in terms of weight loss than rewards for actuallagsghtiowever,
the present review did find rewards for behaviour change or attendance at sessions are more

likely to promote participant retention.

Within the study identified as an outligr (Rozensky & Bellack, 1976), the deposit was

equivalent to approximately £44 (paid in full at baseline), which was relativellf sompared to
the other studies included in the meta-analysis. Additionally, whereassaibees with similar
deposit sizes tended to offer refunds on few occasions, participants in the Rozenskyaahkd Bell

study were weighed and offered refunds each week for seven weeks. Therefore, this likely
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resulted n smaller refunds at each ‘refund opportunity’ compared to other studies. The small size
of the deposit may have resulted in this monetary loss being absorbed into the taeswih
a shifted reference point resulting in subsequent refunds being perceived agsmall Thus,
each refund may have had a less salient reward value, and instead of rewardsgjldweeryht
loss, as acknowledged by Rozensky and Bellack, the MCC procedure may have distracted
participants from other, more effective components of the weight loss program.

Although it is difficult to compare effects across meta-analysesodimetrvention
variations such as duration and intensity, the mean difference in weight lossrbétteevention
and comparison groups in the present review (after removal of one outlier) is shaadldret
found in meta-analyses of other weight-loss interventions. The mean diffenemeggt loss

during treatment in the present review was 1.88kg whilst other reviews have found mean

differences of 3kg for behavioural interventigns (Dombrowski et al.,[2012) and 3.7kg and 7.8 kg

differences for interventions targeted at dietary change alone and diet arideegeange

combined respectiveII/ (Franz et al., 2D07). However, it should be noted that the ngtdn we

loss differences in these previous reviews were calculated approximatelyl&rafiat baseline,
compared to a mean of only 3.5 months after baseline in the present review.

We also found evidence that greater weight loss occurs when the deposit is paitl in sma
frequent deposits rather than as one lump sum at the start of the study. This mayse beca

paying frequent deposits reduces the time interval between paying andnigrfaitreasing the

sense of loss compared to those who pay a one-off sum (see John, Loewenstein, & Volpp, 2012)

Weight loss was greater when participants set their own deposit amounthrathtret
deposit amount being set by the researcher but this difficult to interpreisketa studies in
which participants were able to set their own deposit amount, were also kebredibe the
studies in which the deposit was paid in more frequent amounts throughout the study. MCCs
were most effective for weight loss when accompanied by additional BCTs, in particular ‘self

monitoring of behaviour’. This supports, through metaanalysis, PauEbhohimhen and Avenell’s
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2008 suggestion that a financial incentive be used as an ‘adjuvant to treatment’ rather than as a

therapy in itself. The utility of self monitoring, is unsurprising, given its noteckelf for

healthy eating and physical activ‘ty (Michie, Abraham, Whittington, McA&&upta, 2009)

and weight los$ (Dombrowski et al., 2012)

The present review suggests that providing refunds contingent on attendanssest ata
meetings is more effective for participant retention than providing refunds contorgantual
weight loss. Attending a class or meeting may be seen as an easy route tcarssfeind.

When refunded for weight loss, participants may be more likely to drop out if they have not
achieved their target, as they know they will forfeit their deposit regardless

MCCs were more effective in promoting participant retention when the reseaethes s
deposit amount. One possibility is that those who set their own deposit set a lower amount,
which causes them to be less motivated to stay in the study. However, our confouseisanaly
suggest studies with participant-set deposit amounts actually hadcsigtiifihigher mean
deposit amounts than the studies with researcher set deposit amounts. ‘All or nothing’, rather
than‘performance-related’, refunds also increased participant retention. This seems an
unexpected result, as participants receiving performance-related refunds knew they eewid re
at least some refund if they have lost any weight, so should be more inclinehtbtaée weigh-
in. However, participants who agree to take part in an ‘all or nothing” MCC study, may be more
motivated at the outset, as in order to receive any of their deposit back, theyhaeeilto
achieve the full weight loss goal.

For several characteristics of MCCs, we could find very few instances withincluded
studies (e.g., refunds contingent on group performance, refunds contingent on attendance at
classes/meetings) and this can reduce the power of our analyses and threatieitig oéthe
conclusions drawn. Therefore, null effects should be interpreted with caution and it would be
valuable in future research to manipulate the characteristics of MCCmatistdly. A number

of limitations should be noted. First, as noted above, the number of studies in the sub-group
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analyses were few and some variables were confounded. The lack of studies redumesrthe
of the analyses as well as the ability of the review to account for potemtfabinds. Second,
the studies were generally of low methodological quality. Third, the searchtsed may have
missed potentially relevant studies using different terminology. However, tioh Stia@ategy
included two filters from previously published reviews, modified to increase s@gseind
previously validated filters, to identify randomised controlled trials. Fourth, inuldesstthat
required only the participants in the MCC group to pay a deposit, those in the MCC groups may
have been more motivated to lose weight than those in the comparison conditios amalythi
have inflated the effect size estimate. Indeed, in the sensitivitysesatonducted to minimise
these motivational differences, the overall weight loss effect sizeadecteFifth, all but one of
the studies were conducted in the US, which limits the generalisabillg dhdings. Finally,

within the present review, only two studies reported participants’ socioeconomic status or income

John et al., 201 I]volpp et al., 200B). Therefore, it was not possible to conduct analyses on the

effect of these factors on weight loss or participant retention. As previoutuliéeheas

suggested that financial incentives for health behaviour may have a laggoafeconomically

disadvantaged populatiops (Lagarde, Haines, & Palmer ||&ierland, Christianson, &

Leatherman, 20(8), future research should test whether the impact of socioecoaims iarst

income level moderates the effects of MCCs on weight loss and retention.

The results suggest MCCs yield a small effect on weight loss (less than 2 kgs over 3.5 months) and
are effective only when the refund was still available. Consequently, MCCs may be best viewed as
one technique within a larger weight loss package. Given their brief effects, they may need to be
paired with BCTs that promote autonomous motivation for weight loss to achieve more sustained
weight loss. The subgroup analyses suggested MCCs may be more effective under certiminscondi
but further research is needed to substantiate this given the relatively small number &f gtadie

several MCC characteristics were found to be associated with greater weight loss, but less participan
retention (i.e., deposit paid in small frequent amounts, participant set deposit sizes, useoobhdditi

BCTs), future research should consider how MCCs could be adapted to improve both outcomes.
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Footnotes

! Behaviour change techniques have been defined as ‘a systematic procedure included as an

active component of an interventidesigned to change behaviour’ (Michie & Johnston, 2013, p.
[183. Examples inmde ‘self-monitoring of behavioural outcome’ whereby the person is asked to
keep a record of measures expected to be influenced by the behaviour change (e.dassgight
and ‘provide instruction on how to perform the behaviour’ which involves telling the person how

to perform a behavioUr (see Michie et al., 2011 for full definifions). Recent acknowledgeimn

the need to standardise the reporting of the content of the behaviour change interventazhs has
to the development of taxonomies of behaviour change techniques (BCTs) used in heaghy ea
and physical activity interventiorjs (Abraham & Michie, 2[)Rtchie et al., 201{I[Michie et al., |
[2014. These taxonomies provide standardised definitions of BCTs used in such interventions
ensuring people use the same labels for the same techniques. Such taxonomies have then bee
used in statistical reviews to identify which BCTs are most effective inwadontexts (e.g.,
[Dombrowski et al., 201Prestwich et al., 2014).
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Figure 2.Weight Change During and After Treatment: a. Weight loss for Each MCC vs. no MCC Comparisomagitreaidpoint (Time is Days from
Baseline) b. Weight Loss for MCC vs. no MCC Comparisons After Final Refund (Time is Days Since Rind) R&¥here the standard error could not be
calculated due to insufficient information in the paper, if possible, the standard erestinaged following guidelines set out in the Cochrane Handbook for
Systematic Reviews of Interventions, Section 7.7.3.2. (Higgins & Green. 2011)
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Table 1

Within Study Comparisons of MCC Variations

95% ClI

Comparison Outcome Number of Beta 12 Lower Upper
Comparisons Limit Limit

1 MCCvsnoMCC WL 17 0.204 76.33 -0.123 0.532
PR 16 0.323* 29.32 0.010 0.637

2 Group MCC vs. Individual MCC WL 1 0.435*** 0.00 0.192 0.678
PR 1 -0.487 0.00 -1.553 0.579

3 Pair based MCC vs. Individual MCC WL 1 -0.704* 0.00 -1.151 -0.257
PR 1 -0.114 0.00 -0.771 0.543

4  Weight loss refunds vs. behaviour change refund WL 9 -0.038 0.00 -0.278 0.202
PR 7 0.221 10.61 -0.146 0.589

5 Smaller vs. Larger deposit WL 9 -0.011 11.25 -0.195 0.173
PR 7 0.206 0.00 -0.257 0.668

Note. Cl = confidence interval, WL = weight loss, PR = participant retention.

*p<.05 *p<.01 **p<.001.
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Table 2

Between Study Comparisons - Meta-Regressions: Categorical MCC VariBégnsssed on Weight Loss & Participant Retention Effect Sizes

Number of Comparisons 95% CI
Predictor Outcome Yes (1) No (0) Unclear Q test Beta Lower limit Upper limit
1 Did the researcher set the deposit amoun WL 10 7 0 3.339 -0.588 -1.218 0.043
PR 9 7 0 3.450 0.582 -0.032 1.120
2 Did all participants have the same deposit WL 9 8 0 1.828 -0.446 -1.093 0.201
amount?
PR 8 8 0 1.878 0.435 -0.187 1.058
3 Was the deposit paid as one lump sum at WL 10 7 0 6.183* -0.760* -1.359 -0.161
the start of the study?
PR 10 6 0 4.309* 0.609* 0.034 1.184
4 Was return of all or part of the deposit WL 13 4 0 1.663 0.513 -0.267 1.293
contingent on weight loss?
PR 9 7 0 7.731* -0.715** -1.219 -0.211
5 Was return of all or part of the deposit WL 2 15 0 2.081 -0.762 -1.798 0.273
contingent on behaviour?
PR 3 13 0 0.262 0.222 -0.629 1.073
6 Was return of all or part of the deposit WL 3 14 0 0.001 0.012 -0.876 0.900
contingent on attendance at
classes/meetings?
PR 5 11 0 4.203* 0.602* 0.026 1.177
28
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Number of Comparisons 95% CI
Predictor Outcome Yes (1) No (0) Unclear Q test Beta Lower limit ~ Upper limit
7 Was return of all or part of the deposit WL 4 13 0 1.661 -0.513 -1.293 0.267
contingent on attendance at weigh
ins/follow ups?
PR 3 13 0 0.138 -0.157 -0.987 0.672
8 Was the refund offered on a 'performance WL 15 2 0 0.535 0.380 -0.639 1.399
related’ basf®
PR 11 5 0 5.171* -0.688* -1.280 -0.095
9 Was return of the deposit contingenton WL 15 2 0 0.100 -0.168 -1.213 0.876
individual performance?
PR 16 0 0
10  Was unreturned deposit money divided WL 8 4 5 0.249 0.247 -0.724 1.218
between successful participants
PR 8 3 5 0.011 0.049 -0.844 0.941
11  Was unreturned deposit money donated t WL 4 8 5 0.248 -0.247 -1.218 0.724
charity?
PR 3 8 5 0.011 -0.049 -0.941 0.844
12 Was there any other monetary incentive? WL 8 9 0 0.033 -0.063 -0.742 0.616
PR 8 8 0 0.806 -0.297 -0.945 0.351

Note. Cl = confidence interval, WL = weight loss, PR = participant retention.

&‘Performance based’ refunds were coded in studies where, even if participants did not achieve the full overall weight loss goal, they could earn back
some of their deposit (e.g., if they could earn part of their refund weekly for achievingrsmedkly gals). This is opposed to ‘all or nothing’
refunds in which the participant received all of their deposit if they achieveddhallaveight loss goal at the end of the study, and none of the
deposit if they did not manage to achieve the overall weight loss goal atitbétee study.

*p < .05. *p < .01
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Table 3

Between Study Comparisons - Meta-Regressions: Non-Categorical MCQidas iRegressed on Weight Loss and Participant Retention Effect Sizes

95% ClI

Predictor Outcome Number of Q-test Beta Lower Upper

Comparison Limit Limit

1 Deposit Size WL 14 1.618 0.005 -0.002 0.012

PR 13 2.080 -0.008 -0.019 0.003

2 Number of refunds WL 17 0.054 0.011 -0.081 0.103

PR 16 0.744 -0.031 -0.101 0.039

3 Average time interval between refunds WL 13 0.000 0.000 -0.021 0.021

PR 11 0.861 0.006 -0.006 0.017

4 Duration of refunds WL 13 0.937 0.004 -0.005 0.013

PR 11 0.157 -0.002 -0.011 0.007

5 Percentage of time between baseline and follow up that WL 16 0.263 0.003 -0.009 0.015
refunds are offered

PR 15 2.661 0.008 -0.002 0.017

Note. Cl = confidence interval, WL = weight loss, PR = participant retention.
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Table Al

Online Supplementary M aterials

Study Characteristics for all included studies

Follows up after post

Mean Duration of treatment (for which Deposit  Primary
% starting intervention effect sizescanbe  Amount weight loss

Study Country  Setting N Participants male weight (kg) component calculated) (£ measure
Ashby & Wilson US Community 75  Recruited through 0 Atleast 6.8 8 weeks (+ 8 3, 6,9 and 12 month: 142.09 Weight loss
(2977) community over ideal months of

newspaper weight maintenance

sessions if
assigned)

Black et al us Community 47  Recruited through 8.5 85.7 6 weeks 7 months 15.06, Weight los¢
(1984) physicians and 52.74

through community

newspaper
Black & Friesen US Community 24  Recruited fromthe 0 80.3 4 months None 39.29 Weight los$
(1983) community
Black & Scherba US Community 14  Recruited through 14.3 88 7 weeks 3,6 and 12 months 78.6 Weight loss
(1983) community

newspaper
Cameron et al us Community 185 Recruited from 8.6 79.5 15 weeks 12 months 25.16, Weight losg
(1990) and/or community 50.31

Canada

Colvin et al us Educational 23  Medical students 39.1 70.6 11 weeks 6 months 78.6 Weight los$
(1983) + Workplace and staff
Follick et al us Workplace 48  Hospital employees 14.6  27.4% Unclear 1 followup (time 105.47 Percentage
(1984) overweight scale unclear) overweight

(continued)
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Follows up after post

Mean Duration of treatment (for which Deposit  Primary
% starting intervention effect sizescanbe  Amount weight loss

Study Country  Setting N Participants male weight (kg) component calculated) (£ measure
Forster et al us Workplace 131 University 176 37.8% 6 months None 188.96 Weight loss!
(1985) employees overweight
Hagen et al us Educational 42  Recruited through 0 6 weeks None 55.03, Weight losg$°
(1976) university 13.76

newspaper
Harmatz & us Medical 21  Psychiatric 100 88.6 4 weeks 6 weeks 134.96 Percentage
Lapuc (1968) inpatients weight loss
Harris & Bruner  US Educational 32  University students 18.8 76.5 12 weeks 7 months Weight los$
(1971) and staff
Jeffery et al us Community 115 Recruited froma  48.7 99.1 16 weeks (+1 12 months 226.02 Weight los$
(1984) population sample year of

and through a maintenance

newspaper sessions if

chosen)

Jeffery et al us Community 47  Recruited from 40 86.3 8 weeks None 81.12 Weight los$
(1982) community
Jeffery & Forster US Workplace 36  University staff 139 81 3 months None 81.98 Weight los$
(1985)
Jeffery et al us Community 89  Recruited from 100 100.2 15 weeks 12 and 24 months 47.16, Weight losg®
(1983/1984) population sample 235.78,

ineligible for 471.57

another study
Jeffery et al us Community 31  Recruited through 125 104.6 10 weeks None 480.24 Weight losg!
(1978) community

newspaper
Jeffrey (1974) us Community 62  Recruited from 42% 7 weeks 6 weeks 111.15  Weight los¢

community overweight
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Follows up after post

Mean Duration of treatment (for which Deposit  Primary
% starting intervention effect sizescanbe  Amount weight loss
Study Country  Setting N Participants male weight (kg) component calculated) (£ measure
Jeffrey & us Educational 43  Undergraduate 18.6 77.2 18 weeks (+18 None Weight los$
Christensen + Workplace students weeks of
(1975) maintenance
sessions if
assigned)
John et al (2011) US Medical 66  Veteran medical 83.3 1043 32 weeks None 90.03 Weight los$
centre patients
Kingsley & us Community 78  Recruited through 0 Atleast 6.8 8weeks (+14 3,6, 9 and 12 month: 142.09 Weight loss
Wilson (1977) community overweight  weeks of
newspaper maintenance
sessions if
assigned)
Kramer et al us Community 85 Individuals who 57.6 Between 1 year (focus on None 28.56, Weight loss®
(1986) had lost 10% or 130% and  weight 171.41
more of weight in a 150% of maintenance
previous study ideal weight after 15 week
treatment)
Norton & Powers US Community 45  Recruited from 6.7 74.1 10 weeks 2,4 and 8 months  28.5 Weight los$
(1980) community
Perri et al (1984) US Community 129 Recruited through 12,9 88.4 15 weeks (+ 22 3,6 and 12 months 76.85 Weight loss
community weeks mail and
newspaper telephone
contact if
assigned)
Romanczyk etal US Community 102 Recruited through 20.5 Atleast6.8 4 weeks 2 and 8 weeks 35.26 Weight losg'
(1973) community overweight
newspaper

(continued)
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Follows up after post

Mean Duration of treatment (for which Deposit  Primary
% starting intervention effect sizescanbe  Amount weight loss
Study Country  Setting N Participants male weight (kg) component calculated) (£ measure
Rozensky & us Workplace 40  Veteran hospital 135 77.7 7 weeks (+7 7 weeks 44.03 Weight loss®
Bellack (1976) employees weeks mail
contact if
assigned)
Vincent et al us Community 34  Recruited through 0 51% 13 weeks None 5% of Weight loss®
(1976) the community overweight net
monthly
income

Volpp et al us Medical 57  Veteran medical 94.7 107.9 16 weeks 3 months 127.05 Weight los$
(2008) centre patients
Wing et al (1981) US Community 38  Recruited from 13.2 91.2 8 weeks None 387.52 Weight loss!

community
Wing & Jeffery  US Community 166 Recruited through 49.4 84.9 16 weeks 6 months 46.98 Weight loss®
(1999) community

newspaper

(recruited alone or

in groups of 4)
Zitter & us Community 56  Recruited through 14.3 76 6 weeks 6 weeks and 6 60.03 Weight loss®
Fremouw (1978) community months

newspaper

Note. Blank cells indicate data was not reported.

2 Deposit amount is adjusted for inflation (March 2024)cluded in larger deposit vs. smaller deposit within-study anafysisluded in MCC vs.
no MCC within-study analysi§.Included in Weight loss vs. Behaviour within-study analydiscluded in group rewards vs. Individual rewards
within-study analysis.
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Table A2

Intervention characteristics for studies included in MCC vs. no MCC analysis

Refunds
Comparison group No of Contingent
Study MCC group MCC group additional intervention Comparison group intervention refunds on
Black & Friesen  Minimal Minimal intervention - told to take any action they Minimal Same as MCC group 2 Attendance
(1983) intervention wished to lose weight whilst eating a well-balanced d intervention no at follow-up
deposit deposit condition weigh-ins
condition
Colvin et al Money group Weight graphs prominently displayed in workplace  Social Group Same as MCC group 9 Weight Loss
(1983) building for each participant
Follick et al Incentive Group 14 group session behaviour modification program.  Control Group Same as MCC group 14 Attendance
(1984) Topics included: energy-balance model, self-monitori at treatment
of calorie intake and expenditure, stimulus control, sessions,
nutrition education, goal setting, cognitive restructurir return of
contingency management, exercise and how to enlisi daily food
support of others in treatment process and calorie
intake
records
Hagen et al Twenty dollar Provided with a self-study weight reduction manual a No deposit group  Same as MCC group 1 Attendance
(1976) deposit group + told they should study the lessons and do the homew at at least 10
Five dollar at the rate of one lesson per week treatment
deposit group sessions
Harmatz & Behaviour Put on a 1800 calorie a day diet Diet-only condition Same as MCC group 6 Weight Loss
Lapuc (1968) Modification
Condition
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Table A2 continued

Refunds
Comparison group No of Contingent
Study MCC group MCC group additional intervention Comparison group intervention refunds on
Harris & Bruner  Contract Asked to maintain a nutritionally sensible diet and giv Self-control Same as MCC group + 11 Weight Loss
(1971) instruction for maintaining daily diet records, compulti 8 group meetings
calorie values and noting circumstances surrounding discussion operant and
their eating behaviour respondent
conditioning, stimulus
control, relaxation
training techniques and
covert conditioning
procedures
Jeffery et al Constant contact 16 weekly group meetings + manual. Topics coverec Commitment Same as MCCgroup 5 Weight Loss
(1984) group + were: self-monitoring, diet and exercise control
Increasing recommendations, stimulus control, planning ahead,
contract group  social support, self-motivation, crisis management ar
weight loss maintenance
Jeffery et al Mail + contract 8 week group behavioural program emphasising self- Mail Same as MCC group bt 9 Return of
(1982) observation, stimulus control, eating rate, social supg no requirement for self-
nutrition, exercise and self-motivation. Weekly countersigning of monitoring
homework (eating and exercise diaries) were homework homework
countersigned by a second person (preferably their assignments
spouse) for verification
Jeffery & Forster Treatment 6 semi-monthly group meetings + manual. Topics  Delayed treatment None 6 Weight Loss

(1985)

covered were: self-monitoring, diet and exercise
recommendations, stimulus control, planning ahead,
social support, self-motivation, crisis management ar
weight loss maintenance
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Table A2 continued

Refunds
Comparison group No of Contingent
Study MCC group MCC group additional intervention Comparison group intervention refunds on
Jeffrey (1974) External control Provision of manual emphasising external control of Self-control Same as MCC group 8 Weight Loss
group weight loss with brief instructions on how to record o\ refundable except manual and eating
weight and eating habits, basic nutrition facts, and  contingency emphasised self-control habit
specific weight control techniques including stimulus improvement
control. Weekly meetings with therapist including
weigh-in, counting of eating habits and goal setting fc
following week
Jeffrey & Behaviour Participants instructed to monitor their weight and Will power One individual 15 Weight loss,
Christensen therapy calorie intake, set weight loss goals eating habit char interview in which they attendance of
(1975) goals. Stimulus control, eating habits and energy were told that most weekly
expenditure procedures applied in small group sessi important aspect of meeting and
which were faded to phone calls at week 10 and losing weight is return of
terminated at week 16 ‘willpower'. Given same weight graph
materials and each week
instructions for losing
weight as MCC grao
but no group sessions ¢
phone calls
John et al (2011) DC1 + DC2 1 hour individual consultation with a dietician on Control 1 hour individual 8 Weight loss
enrolment. Participants given weight loss goal of 24| consultation with a
in first 24 weeks. Provided with weight chart depictin dietician on enrolment.
daily weight goals to attain to qualify for incentives. Participants given
Participants weighed themselves each morning and weight loss goal of
called researcher with weight. Received daily text 24lbs in first 24 weeks.
message indicating if they were on track towards Attended monthly
attaining monthly weight loss goal and how much the weigh-ins.
had earned that day in incentives. attended monthly
weigh-ins
Norton & Powers Study 2 weigh ins and 1 group meeting per week providing No commitment Same as MCC group 1 Study
(1980) completion only social reinforcement for weight loss and education in Completion

stimulus control of eating behaviour. Goal setting an
self-monitoring of eating and exercise behaviour
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Refunds
Comparison group No of Contingent
Study MCC group MCC group additional intervention Comparison group intervention refunds on
Rozensky & External control Provision of treatment manual covering establishmer Self-control Same as MCC group 7 Weight loss
Bellack (1976) negative energy balance, stimulus control and self- except did not attend
monitoring. Mailed monitoring records to therapist e: weekly weight checks
morning. Received weekly general diet information ai
comments about previous weeks monitoring records.
Weekly weight checks.
Vincent et al Deposit 10 group treatment sessions with emphasis on No Deposit Same as MCCgroup 1 Attendance
(1976) identifying and modifying environmental cues at sessions,
associated with problematic eating. Participants completion
instructed to self-monitor weight, calorie intake and of self-
exercise and provided with an exercise plan. monitoring
forms and
habit change
exercises
Volpp et al Deposit contract 1 hour individual consultation with a dietician on Control 1 hour individual 4 Weight Loss
(2008) intervention + enrolment. Participants given weight loss goal of 16 intervention consultation with a
Lottery in 16 weeks. Provided with weight chart depicting da dietician on enrolment.
intervention weight goals to attain to qualify for incentives. Participants given
Participants weighed themselves each morning and weight loss goal of
called researcher with weight. Received daily text 16lbs in 16 weeks.
message indicating if they were on track towards Attended monthly
attaining monthly weight loss goal and how much the weigh-ins.
had earned that day in incentives. attended monthly
weigh-ins
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Table A3

Risk of bias for included studies

Differences

Informed between Incomplete
consent Baseline Group  Prevention of Concealment completers anc Use of intention outcome date
Study obtained differences contamination of allocation  non completers to treat analysis addressed
Ashby & Wilson No None No No Not tested No No
(2977)
Black et al (1984) No None No No Not tested Unclear Unclear
Black & Friesen Yes None No No Not tested No Unclear
(1983)
Black & Scherba No None No No Not tested No No
(1983)
Cameron et al Yes None No No Not tested No No
(1990)
Colvin et al (1983) No Not tested No No Not tested No No
Follick et al (1984) No Not tested No No Not tested No No
Forster et al (1985) No None No No Differences Yes No
detected
Hagen et al (1976) No None Yes No Differences No No
detected
Harmatz & Lapuc  No None No No Not tested Unclear Unclear
(1971)
(continued

39



Monetary Contingency Contracts

Differences

Informed between Incomplete
consent Baseline Group Prevention of Concealment completers anc Use of intention outcome date
Study obtained differences contamination of allocation  non completers to treat analysis addressed
Harris & Bruner No Not tested No No Not tested No No
(2971)
Jeffery et al (1984) No Unclear No No Not tested Yes Yes
Jeffery et al (1982) No None No No Not tested No No
Jeffery et al (1985) No None No No Not tested Unclear No
Jeffery et al Yes Differences No No Not tested Yes Yes
(1983/84) controlled for
Jeffery et al (1978) No None No No Not tested Yes No
Jeffrey (1974) No None No No Not tested Unclear Unclear
Jeffrey & No Not tested No No Not tested Yes Yes
Christensen (1975)
John et al (2011)  Yes Differences No No Not tested Yes Yes
controlled for
Kingsley & Wilson  No No differences  No No Not tested No No
(1977)
Kramer et al (1986) Unclear None No No Unclear Yes Yes
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Differences

Informed between Incomplete
consent Baseline Group Prevention of Concealment completers anc Use of intention outcome date
Study obtained differences contamination of allocation  non completers to treat analysis addressed
Norton & Powers ~ No Not tested No No Not tested No Unclear
(1980)
Perri et al (1984) No None No No No differences No No
Romancyzk et al No None No No Not tested No No
(2973)
Rozensky & Bellack No None No No Not tested No No
(1976)
Vincent et al (1976) No None No No Differences No No
detected
Volpp et al (2008) Yes None No Yes Not tested Yes Yes
Wing & Jeffery Yes Differences No No Not tested Yes Yes
(1999) detected
Wing et al (1981) No None Yes No Not tested Yes Yes
Zitter & Fremouw  No None No No Not tested No No

(1978)
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Table A4

Meta-regressions: BCTs regressed on weight loss and participant retefetosieés

Number of Comparisons 95% CI
BCT® Outcome MCC group only  Both groups or Comparison Q test beta  Lower limit Upper limit
(1) neither (0) group only (1)
1 WL 1 16 0 0.081 -0.206 -1.628 1.215
PR 1 15 0 0.001 -0.022 -1.347 1.302
2 WL 0 17 0
PR 0 16 0
3 WL 1 16 0 1.030 0.733 -0.683 2.149
PR 1 15 0 0.369 -0.483 -2.042 1.076
4 WL 0 16 0
PR 0 16 0
5 WL 1 16 0 1.030 0.733 -0.683 2.147
PR 1 15 0 0.369 -0.483 -2.042 1.076
6 WL 3 14 0 1.734 0.570 -0.278 1.418
PR 3 13 0 0.002 -0.023 -0.957 0.911
7 WL 0 17 0
PR 0 16 0
8 WL 1 15 1 1.347 0.562 -0.387 1.511
PR 1 14 1 0.162 0.216 -0.834 1.266
9 WL 2 15 0 2.413 0.787 -0.206 1.780
PR 2 14 0 1.609 -0.690 -1.756 0.376
10 WL 0 17 0
PR 0 16 0
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Number of Comparisons 95% CI
BCT® Outcome MCC group only  Both groups or Comparison Qtest beta  Lower limit Upper limit
(1) neither (0) group only (1)
11 WL 3 14 0 0.999 0.443 -0.426 1.312
PR 3 13 0 6.936* -1.159** -2.022 -0.297
12 WL 1 16 0 0.581 -0.543 -1.938 0.852
PR 1 15 0 0.287 0.306 -0.814 1.426
13 WL 12 5 0 2.418 0.566 -0.147 1.278
PR 9 7 0 7.731* -0.715** -1.219 -0.211
14 WL 0 17 0
PR 0 16 0
15 WL 0 17 0
PR 0 16 0
16 WL 2 15 0 3.564 0.929 -0.036 1.893
PR 2 14 0 0.001 -0.020 -1.243 1.202
17 WL 3 14 0 0.999 0.443 -0.426 1.312
PR 3 13 0 6.936* -1.159** -2.022 -0.297
18 WL 0 17 0
PR 0 16 0
19 WL 3 14 0 0.999 0.443 -0.426 1.312
PR 3 13 0 6.936* -1.159** -2.022 -0.297
20 WL 0 17 0
PR 0 16 0
21 WL 2 15 0 0.249 0.266 -0.778 1.310
PR 2 14 0 0.181 -0.225 -1.262 0.812
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Number of Comparisons 95% CI
BCT® Outcome MCC group only  Both groups or Comparison Q test beta  Lower limit Upper limit
(1) neither (0) group only (1)
22 WL 0 17 0
PR 0 16 0
23 WL 1 16 0 0.003 -0.041 -1.503 1.421
PR 1 15 0 0.273 -0.272 -1.294 0.749
24 WL 1 16 0 2.096 1.007 -0.356 2.369
PR 1 15 0 0.444 0.627 -1.217 2471
25 WL 2 15 0 0.249 0.266 -0.778 1.310
PR 2 14 0 0.181 -0.225 -1.262 0.812
26 WL 0 17 0
PR 0 16 0
27 WL 1 16 0 1.030 0.733 -0.683 2.149
PR 1 15 0 0.369 -0.483 -2.041 1.076
28 WL 0 16 1 0.003 0.041 -1.421 1.504
PR 0 15 1 0.273 0.272 -0.749 1.294
29 WL 1 16 0 2.096 1.007 -0.356 2.369
PR 1 15 0 0.444 0.627 -1.217 2471
30-3% WL 0 17 0
PR 0 16 0
40 WL 15 2 0 0.243 0.258 -0.768 1.284
PR 14 2 0 0.001 0.013 -0.882 0.909

Note. Cl = confidence interval, WL = weight loss, PR = participant retention.
2 For details of BCTs see: Michie et al (2011). P BCTs 30 through to 39 were all delivered in either both groups or neither in all studies

*p <.05. % p < .01
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Table A5

Between Study Comparisons - Meta-Regressions: Risk of Bias VariablessBegjon Weight Loss Effect Sizes

Number of Comparisons 95% CI
Yes (1) No (0) Q test Beta Lower Upper
Predictor
limit limit
1 Was informed consent obtained? 5 12 0.411 0.240 -0.493 0.972
2 Were baseline group differences checked for (anc 11 6 0.204 -0.163 -0.868 0.543
controlled for if found)?
3 Was there adequate prevention of contamination 0 17
between conditions?
4 Was there adequate concealment of allocation? 2 15 0.154 0.208 -0.831 1.247
5 Were differences between completers and non- 1 16 0.581 -0.543 -1.938 0.852
completers detected?
6 Was intention to treat analysis used? 7 10 2.142 0.484 -0.164 1.132
7 Was incomplete outcome data adequately addres 7 10 2.142 0.484 -0.164 1.132

Note. Cl = confidence interval
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Table A6

Sensitivity Analyses - Overall Effect of MCCs on weight loss and ppatitiretention effect sizes

Sensitivity Analysis & Sensitivity Analysis 2 Sensitivity Analysis 3
Outcome Beta Beta Beta
Weight Loss 0.315* 0.118 0.396**
Participant Retention N/A 0.670* -0.238

& One outlier (Rozensky et al) removed
b Studies in which all conditions were initially asked to pay a deposit
¢ Studies in which intention to treat analyses were used * p <.05 **p < .01
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Table A7

Sensitivity AnalysesMCC Variations Regressed on Weight Loss Effect Sizes

Sensitivity Analysis 4

Sensitivity Analysis 2

Sensitivity Analysis 3

Predictor Outcome Beta Beta Beta
1 Did the researcher set the deposit amount? WL -0.393 -1.181 -0.231
PR N/A -0.283
2 Was the deposit paid as one lump sum at the WL -0.557* -1.607* -0.040
start of the study?
PR N/A -0.283 0.124
3 Was return of all or part of the deposit WL 0.629* 0.523
contingent on weight loss?
PR N/A -0.447
4 Was return of all or part of the deposit WL
contingent on weight maintenance?
PR N/A
6 Was return of all or part of the deposit WL -0.855*
contingent on behaviour?
PR N/A -0.319
7 Was return of all or part of the deposit WL -0.141 0.552
contingent on attendance at classes/meetings
PR N/A 0.562 0.124
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Table A7 continued

Sensitivity Analysis F

Sensitivity Analysis 2

Sensitivity Analysis 3

Predictor Outcome Beta Beta Beta
8 Was return of all or part of the deposit WL -0.626* -0.741
contingent on attendance at weigh ins/follow-
ups?
PR N/A -1.406
9 Was the refund offered on a 'performance WL 0.509
related’ basis?
PR N/A -0.767
10 Was return of the deposit contingent on WL -0.019 -0.328 0.231
individual performance?
PR N/A
11 Was unreturned deposit money used to cover WL
research costs?
PR N/A
12 Was unreturned deposit money divided betwe WL 0.490 0.318 -0.479
successful participants
PR N/A 1.256 -0.124
13 Was unreturned deposit money donated to WL -0.490 -0.318 0.479
charity?
PR N/A -1.256 0.124
14 Was there any other monetary incentive? WL 0.204 -0.410 0.040
PR N/A -0.126 -0.124
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Sensitivity Analysis F

Sensitivity Analysis 2

Sensitivity Analysis 3

Predictor Outcome Beta Beta Beta
15 Deposit Size WL 0.001 0.006 -0.002
PR N/A -0.001 0.005
16 Number of refunds WL 0.012 -0.087 0.058
PR N/A -0.047 0.001
17 Average time interval between refunds WL -0.005 0.014 -0.023
PR N/A 0.167 -0.005
18 Duration of refunds WL 0.001 0.011 0.001
PR N/A 0.022 -0.003
19 Percentage of time between baseline and fina WL 0.001 0.002 0.005
follow-up that refunds are offered
PR N/A 0.016 -0.003

Note. WL = weight loss, PR = participant retention. Blank cells indicate no variation imatarde
& One outlier (Rozensky et al) removed

b Studies in which all conditions were initially asked to pay a deposit
¢ Studies in which intention to treat analyses were used
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Table A8

Results of Chi-squared analyses to test whether categorical MCGioasiare confounded for weight loss

11

1 Did the researche )

. x ()= ()=
set the deposit 13.39**+a 4.50%
amount?

2 Didall
participants have
the same deposit
amount?

3  Was the deposit
paid as one lump v (1) =
sum at the start of 4.29%
the study?

4  Was return of all
or part of the
deposit
contingent on
weight loss?

v (D)= v (D)=
7.37% 7.37%%

5 Was return of all
or part of the
deposit
contingent on
behaviour?
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Table A8 continued

10

11

12

10

11

Was return of all
or part of the
deposit
contingent on
attendance at
classes/meetings”

Was return of all
or part of the
deposit
contingent on
attendance at
weigh ins/follow-
ups?

Was the refund
offered on a
'‘performance
related' basis?

Was the deposit
contingent on
individual
performance?

Was unreturned
deposit money
divided between
successful
participants

Was unreturned
deposit money
donated to
charity?

(continued)

()=
12.0%+

x ()=
12.0%+2

x ()=
12.0%+
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10

11

12

12 Was there any
other monetary
incentive?

Note. Only significant results are presented.

2 Relationship is positivé, Relationship is negative.

*p < .05, * p< .01, ** p < .001
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Table A9

Results of correlation analys@earson’s r) to test whether non-categorical MCC variations are confounded for weight loss

1 2 3 4 5
1 Deposit Amount -.19 -.35 -.01 -.64*
2 Number of refunds -.63* .07 .01
3 ,rﬁé\;ﬁ;]e;gse time interval between 29 35
4 Duration of refunds 52
5 Percentage of time between

baseline and follow-up that
refunds were offered

*p<.05
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Table A10

Results of correlation analyses (Point Biserial) to test whethegaacal and non-categorical MCC variations are confounded for weight loss

Percentage of time

Average time .
9 between baseline an

Deposit amount Number of refunds interval between Duration of refunds follow-up that
refunds
refunds are offered

1 Did the researcher set the deposit 12 -.19 -.09 -.60* -.27
amount?

2 Did all participants have the same 12 .01 .09 -.60* -.40
deposit amount?

3 Was the deposit paid as one lump 14 17 .09 -.33 -11
sum at the start of the study?

4 Was return of all or part of the .35 .10 -.53 -.18 -.51*
deposit contingent on weight loss?

5 Was return of all or part of the -.16 -.22 -.19 -.25 .40
deposit contingent on behaviour?

6 Was return of all or part of the -.03 .36 -.19 .04 .40
deposit contingent on attendance at
classes/meetings?

7 Was return of all or part of the -.33 .04 .32 -.22 .06
deposit contingent on attendance at
weigh ins/follow-ups?

8 Was the refund offered on a 37 57* -.91** -.00 -.40
‘performance related' basis?

9 Was the deposit contingent on -.86* .22 .00 54

individual performance?
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10 Was unreturned deposit money -.02
divided between successful
participants

11 Was unreturned deposit money .02
donated to charity?

12 Was there any other monetary =31
incentive?

-.06

.06

15

.34

-.34

-.09

.30

-.30

42

.34

.34

.07

*p < .05 *p< .01
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Table A1l

Results of Chi-squared analyses to test whether categorical MCQioasiare confounded for participant retention

1 2 3 4 5 6 7 8 9 10 11

1 Didthe
researcher set v(()= v ()= v ()= v ()= ()=
the deposit 13.39***2 6.80**@ 8.33**b 4.96% 5.13%
amount?

2 Didall
participants
have the same
deposit
amount?

x (D) =
4.90% 5.13%

Il
XN
~

—
~
|

3  Wasthe
deposit paid as
ong Iumg sum x (D)= ()= ()=
at the start of 6.49* 3.86% 3.86%
the study?

4  Was return of
all or part of
the deposit
contingent on
weight loss?

x ()= x (D)= ()= x ()=
5.20% 4.41% 10.12% 7.14%%a

5 Was return of

all or part of
the dtfposit x* (1) = X ()= x ()=
contingent on 7.20%*0 7.2%03 4.10%

behaviour?

6 Was return of
all or part of
the deposit
contingent on
attendance at
classes/meetin
gs?

o6 (continued)
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7 Was return
contingent on
attendance at
weigh-ins

8 Was the
refund offered
on a v ()=
7.97%2
‘performance
related' basis?

9 Was

unreturned

deposit mone

divFi)ded Y x(1)= v ()=
12.0**b 12.0%*a

between

successful

participants

=

Was

0 unreturned 2 (1) =
deposit money )162 b
donated to '
charity?

=

Was there any
1 other
monetary
incentive?

Note. Only significant results are presented.
3 Relationship is positivé, Relationship is negative

* p < .05, * p < .01, **p<.001
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Table A12

Results of correlation analyses (Pearson’s r) to test whether non-categorical MCC variations are confounded for participant retention

1 2 3 4 5
1 Deposit Amount .51 -.28 21 -.33
2 Number of refunds -.68* .03 -.18
3 ,rﬁé\;ﬁ;]e;gse time interval between 24 34
4 Duration of refunds 51
5 Percentage of time between

baseline and follow-up that
refunds were offered

*p<.05
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Table A13

Results of correlation analyses (Point Biserial) to test whethega@dcal and non-categorical MCC variations are confounded for participant
retention

Percentage of time

Average time :
9 between baseline an

Deposit amount Number of refunds interval between Duration of refunds follow-up that
refunds
refunds are offered

1 Did the researcher set the deposit -.67* -.33 17 -.56 .18
amount?

2 Did all participants have the same -.67* -.18 17 -.56 .09
deposit amount?

3 Was the deposit paid as one lump -.68* -.03 .04 -.46 .28
sum at the start of the study?

4 Was return of all or part of the .54 43 -.52 .25 -.58*
deposit contingent on weight loss?

5 Was return of all or part of the -.24 -.28 =21 -.30 31
deposit contingent on behaviour?

6 Was return of all or part of the -.25 .01 -.21 .01 44
deposit contingent on attendance at
classes/meetings?

7 Was return of all or part of the -17 A1 .32 -.30 -.10
deposit contingent on attendance at
weigh ins/follow-ups?

8 Was the refund offered on a A7 7 -.92%* .04 -44

‘performance related' basis?
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10 Was unreturned deposit money .18
divided between successful
participants

11 Was unreturned deposit money -.18
donated to charity?

12 Was there any other monetary .66*
incentive?

-.06

.06

.32

-54

-.54

-17

.29

-.29

.35

-.45

A5

-.32

*p < .05 *p< .01
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Table A14

Weight Loss Effect Sizes (Hedges g) for MCC vs. No MCC Comparisons

Study name

Black & Friesen 1983

Colvin et al 1983
Fallick et al 1983

Harmatz & Lapuc 1965
Harris & Bruner 1971
Jeffery & Christiansen 1975Behaviour Therapy ws. Willpower

Jeffery et al 1982
Jdeffery et al 1924
Jdeffery et al 1984
Jeffery et al 19245
Jeffrey 1974
dohn et al 2011
dohn et al 2011

Rozenshy & Belladk

Wincent et al
Volpp et al 2002
Volpp et al 2002

Subgroup within study Statistics for each study

Hedges's g and 95% C

Hedges's Lovewar Upper

a lirnit li it p-"alue
CLeposit Condition ws. No Deposit Condition 0.043 -0.551 0.537 0.887 .
honey Group ws. Social Group 0166 -0.535 0817 0.665 L
Incentive ws. Contrrol 0.096 -0.594 0. 7396 0785 B
Behawviour Modification ws. Diet Onby 1.520 .77 2.331 0.000
Contract ws. Self Control 0.011 -0 642 0.664 0.9rg .

0896 0.157 1.636 0.017 L —— E————
hail plus Contract ws. hail -0.G26 -1.5932 0.221 0132 )
Constant Contract ws. Control 0122 -0.196 0.572 0.237 .
Increasing Contract ws. Control 0555 -0.180 1.280 0.138 I'.
Treatment vs. Delayed Treatment (Zmonths) 1.152 0444 1.863 0.002
External Control vs. Self-Contral Mon-Refundable -0.225 -0.876 0. 426 0493 i
Ceposit Contract 1 ws. Control 0500 -0.121 1.321 0103 i
Deposit Contract 2 ws. Control 0476 -0.238 1.191 0192 .
External control ws self control -1.604 =220 -1.001 0.000 -
Leposit ws no deposit -0.205 -0.942 0.332 0.342 i
Deposit Contract ws Lotteny 0168 -0.368 0706 0.537 .
Ceposit Contract ws. Contral 0.6 -0.112 1.294 0.095 .

0.204 -0.123 0.532 0.2z22 ——l*—

-1.00 -0.50 0.00 0.50 1.00
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Table A15

Weight Loss Effect Sizes (Hedges g) for Group vs. Individual Refunds Comparisons

Study name Subgroup within study Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper
qa Variance limit limit p-Value
Jetfery et al 19331954 Group vs. Individual 0435 ons 0192 0E78 0.000
0.435 0o1s 0192 0E75 0.000
-1.00 -0.50 0.00 0.50 1.00
Favours indl ¥1dual ba csd réund e Favours group bacsd reund o
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Table A16

Weight Loss Effect Sizes (Hedges g) for Pair vs. Individual Refunds Comparisons

Study name Subgroup within study Statistics for each studly
Hedges's Lower Upper
a Variance limit limit p-Value
Fitter Partner ws individual -0.704 0.0s52 -1.151 -0.257 0.002
-0.704 0.0s52 -1.131 -0.257 0.002
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Hedges s g and 95% CI

-1.00

<

-0.50

Favours Indlvidual ba ced rednd o

0.00
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Table A17

Weight Loss Effect Sizes (Hedges g) for Rewards for Weight Loss vs. RewaB¥hfawviour Comparisons

Study name Subgroup within study Stati stics for each study Hedges's g and 95% CI
Hedges's Loweer  Upper

a wWariance  limit lirnit p-"alue
Forster et al 1935_Go GR_men Faorster - GO ws. GR - hien -0.744 0.387 -1.963 0.470 0.22z9 = |
Forster et al 1985_Go GR_women  Forster - GO ws. GR - Wiomen -0.050 0.095 -0.653 04558 0.872 .-l
Forster et al 1985_5%0 5R_women  Forster - 50 v 3R - Women -0.097 0.0 -0.537 0.493 0.747 i
Forster et al 1985_50 SR_men Faorster - 50 vs 5F - hien 0556 0.526 -1.977 0365 0443
Jeffery 197%_attendance weight contract ws attendance contract 0.251 0.392 0976 1.478 0633
Jeffery 1978 _calonie weight contract ws calore contract 0.0 0.207 -1.037 1135 0.930 =
kramer et al 1986 Wizight Focus ws. Skills Focus 0.1z7 0.069 -0.387 0 G 0628 .
Romanczyk et al 1973 Group 7 ws. Group 6 -0.09% 0.096 -0.701 0415 0.764 |
Wing et al 1981 WL-Aows . AL (during tregtment]) 0.037 0101 -0.586 0 660 0.907

-0.073% 0014 -0.272 0202 0. 756

-1.00 -0.50 0.00 0.50
Favours remndc ®rbshaviour Faveurcreunds mrwsightioce
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Table A18

Weight Loss Effect Sizes (Hedges g) for Rewards for Larger vs. Smaller Be@osiparisons

Studly name Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper

Ii] Variance limit limit Z-Value p-Value
Black 1964 -0132 0102 -0.739 0.485 -0.413 0.550 i
Cameran LHMND w» LHW -0.223 0.075 -0.758 0312 -0&v 0414 C
Cameran LHD w LH -0.304 0.07s -0.851 0.243 -1.090 0276 i
Cameron LD w Ly 0.0 0.085 -0.190 0.810 1.216 0.224 i
Jeffery 19831984 - 300 + 150 0.0 0116 -0.585 0.747 0.238 0812 i
Jeffery 19831984 - 300 « 30 -0.0F7 0105 0712 0.558 -0.238 0812 L
Jeffery 19531954 - 150 « 30 0.239 0.041 -0157 0.635 1183 0.237 .
Kramer WWF v C -0117 0103 -0.746 0512 -0.364 0715 i
Kramer - SF v C -0.257 0.103 -0.586 0.372 -0.80 0.423 L

-0.011 0.003 -0.195 0173 -0115 0.909 *

-1.00 -0.50 0.00 0.50 1.00
Fawours =maller deposits Fewours |arger deposits
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Table A19

Participant Retention Effect Sizes (Hedges g) for MCC vs. No MCC Comparisons

Study name Subgroup within study Statistics for each study Hedges's g and 35% CI
Hedge='s Lovwwer  Upper

g “ariance  limit li mit p-value
Black & Friesen 1983 Deposit Condition ws. Mo Deposit Condition 0.485 0217 0328 1.4a8 0.209 i
Colvin &t al 1983 hboney Group ws. Social Group 0.021 0100 -0 540 0.voz 0.79% .
Follick et al 1984 Inertive ws. Control 0.0 0.124 0.21% 1.4600 0.mo —
Hagen et al 1976_20 F20 v=. F0 1.672 0477 0.318 3026 0.016
Hagen et al 1976_5 ous T 0.463 0.256 -0.529 1485 0.360 i
Hamiz & Bruner 1971 Contract ws. Self Control 0.301 0.zav -0.750 1.3462 0.674
Jeffery & Christiansen 1975 Behawiour Therapy ws. Willpower -0.134 0477 -1.483 1.215 0.8
Jeffery et al 1882 Wil plus Contract wvs. hail -0.583 0438 -1.880 0714 0.3vs L
Jeffery ot al 1985 Treatment w=. Delayed Tragtment (3 morths) 0.az0 0.7 0,748 2608 0.277 =
John et al 2011_DCAH Deposit Contract 1 ws. Control 0.000 0.41% -1.878 1.878 1.000 i
John et al 2011_DCH Deposit Contract 2 ws. Control 0835 0.7 -2.476 0.205 IR b o
Morton & Powers 1920 Study Completion Only wvs. Mo Commitment 1.704 0.6249 0145 3263 0.0
Rozensky et al extemnal control ws self contral 0.000 0.305 -1.082 1082 1.000 O
‘incent et al Oeposit ws no deposit 0.600 0.159 -0.182 1.382 0.132 B
“lpp et al 2008 _con Deposit Contract vs. Control -0.a0z 0308 -1.940 0186 0.104 ou
“olpp et al 2008 _lott Deposit Contract vs. Lottery 019 0.1649 -0.615 09497 0642 B

0.323 0026 D010 DT 0.0 - -

-1.00 -0.80 0.0o 0.50 1.00
Favoures no NCC ocompar son Favoure NCC
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Table A20

Participant Retention Effect Sizes (Hedges g) for Group vs. Individual Re@amdgsarisons

Study name Subgroup within study Statistics for each study
Hedges's Lower Upper
q Variance limit limit p-Value
Jeffery et al 195301 954 Group v, Individual -0.457 0.296 -1.253 0578 0.37
-0.457 0.296 -1.553 0574 037
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Hedges's g and %5% CI

-1.00

-0.50

Favoure Indlvidual bawed retund o

0.00

0.50

Favours group based rednd o

1.00



Monetary Contingency Contracts

Table A21

Participant Retention Effect Sizes (Hedges g) for Pair vs. IndividuadiRswComparisons

Study name Subgroup within study Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper
q Variance limit limit p-Value
. - | | |

Zitter partner vs individual 0114 0112 -0.771 0543 0.734

0114 0112 077 0.543 0734 —bL

-1.00 -0.50 0.00 .50 1.00
Fawours Indl vldual ba csd redind o Favourspalr ba ced redind o
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Table A22

Participant Retention Effect Sizes (Hedges g) for Rewards for WeighvtoBewards for Behaviour Comparisons

Study name Subgroup within study Statistics for each study Hedges's g and 95% CI
Hedges's Lionwer Upper

a wWariance li it li rnit p-"alue
Forster et 2l 1925_G0 &0 ws, GR Q.00 0122 -0.619 0757 0.244 .
Forster et 2l 1936_20 S0 ws, SR 0.zz0 0102 -0.286 0.264 0.454 .
Jeffeny 1978_attendanceuveight contract ws attendance contract 0236 0.806 -1.5249 1.9965 0.7az - =
Jeffeny 1973_calarie weight contract ws calorie contract 0183 0.214 -1.5985 1.951 0539 - =
Kramer et al 1936 Wreight Focus ws, Skills Focus -0.511 0812 2377 1.155 0493 - =
Romanczyk et al 1973 Group 7 ws. Group 6 0875 0118 0,189 1851 0014 —1—
Wing et al 1981 WL ws, AL (during treatment) -0.509 0.256 -1.801 0483 0314

0224 0035 0148 0539 0238 e

-1.00 -0.50 .00 0.50
Favours retind ¢ £ beha visur Favoursremnd o ®r wslahitlo oo
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Table A23

Participant Retention Effect Sizes (Hedges g) for Rewards for Largémegler Deposits Comparisons

Study narme Subgroup swithin study Statistios for each study Hedges's g and 35% CI
Hedges's Lower  Upper

fu| “Wariance  limit li it Z-alue  p-Walus
Bladk et al 1234 BF ws. Ml 0123 0131 0527 0833 0.340 0.734 .
Hagen et al 1976 F20 ws. F5 1223 0394 -0.008 2454 1.947 0.051
Jeffery et al 198392150 vs. F20 -0.591 0425 -1.869 0627 -0.906 0.365 i
Jeffery et al 1923MM98F200 vs. F150 0.245 04561  -0.926 1676 0.502 0511 i
Jeffery et al 192392200 vs. F20 -0.474 0200 23220 1287 -0.487 019 1
Hramer et al 1886 Skillz Facus ws Cantral 0742 oaoe 1120 2616 0.res 0423 &
Kramer et al 1886 Weight Focus wvs. Control 0.000 0845 -1.905 1.905 0.000 1.000

0205 00556 -0.257 0662 0.872 0383 —-*—

-1.00 -0.50 0.oo0 0.50 1.00
Fawours smaller refunds Fawours larger refunds
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Medline Search Criteria

1 contract*.mp.

2 agreement*.mp.

3 (concord* or negotiat*).mp.

4 (goal* adj setting).mp.

5 (behavio?ral adj3 contract*).mp.

6 (contingen* adj3 (contract* or intervention or reinforc*)).mp.
7 participa* deposit*.mp.

8 ((refund* or reward* or incentive* or penalt* or punish*) adj5 (contingen* or contract* or
agree* or concord*)).mp.

9 monetary deposit*.mp.
10 ((monetary or payment* or voucher* or token*) adj3 contingen*).mp.
11 pledg*.mp.

12 reward/

13 goals/
1410R20R30R...13
15 obes*.mp.

16 weight gain*.mp.

17 weight loss.mp.

18 body mass index.mp.
19 adipos*.mp.

20 overweight.mp.

21 over weight.mp.

22 overload syndrom*.mp.
23 overeat*.mp.

24 over eat*.mp.

25 overfeed*.mp.

26 over feed*.mp.
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27 weight cycling.mp.

28 weight reduc*.mp.

29 weight losing.mp.

30 weight maint*.mp.

31 weight decreas*.mp.

32 weight watch*.mp.

33 weight control*.mp.

34 obesity/

35 weight gain/

36 weight loss/

37 body mass index/

38 body weight/

3915 0OR 16 OR..38

40 randomized controlled trial.pt.
41 controlled clinical trial.pt.
42 randomized.ab.

43 placebo.ab.

44 drug therapy.fs.

45 randomly.ab.

46 trial.ab.

47 groups.ab.

48 40 or 41 or ....47

49 exp animals/ not humans.sh.
50 48 not 49

51 14 AND 39 AND 50
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Psyclnfo Search Criteria

1 contract*.mp.

agreement*.mp.

(concord* or negotiat*).mp.

(goal* adj setting).mp.

(behavio?ral adj3 contract*).mp.

(contingen* adj3 (contract* or intervention or reinforc*)).mp.

participa* deposit*.mp.

0o N o o A~ W DN

((refund* or reward* or incentive* or penalt* or punish*)
adj5 (contingen* or contract* or agree* or concord*)).mp.
9 monetary deposit*.mp.

10 ((monetary or payment* or voucher* or token*) adj3 contingen*).mp.
11 pledg*.mp.

12 rewards/

13 incentives/

14 reinforcement/

15 10R20R..14

16 obes*.mp.

17 weight gain*.mp.

18 weight loss.mp.

19 body mass index.mp.

20 adipos*.mp.

21 overweight.mp.

22 over weight.mp.

23 overload syndrom*.mp.

24 overeat*.mp.

25 over eat*.mp.

26 overfeed*.mp.

27 over feed*.mp.
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28 weight cycling.mp.
29 weight reduc*.mp.
30 weight losing.mp.
31 weight maint*.mp.
32 weight decreas*.mp.
33 weight watch*.mp.
34 weight control*.mp.
35 obesity/

36 weight gain/

37 weight loss/

38 body mass index/
39 body weight/

40 16 OR 17 OR...39
41 control*.tw.

42 random*.tw.

43 exp treatment

44 41 OR 42 OR 43
45 15 AND 40 AND 44

Embase Search Criteria

1 contract*.mp.
agreement*.mp.
(concord* or negotiat*).mp.

(goal* adj setting).mp.

(contingen* adj3 (contract* or intervention or reinforc*)).mp.

2
3
4
5 (behavio?ral adj3 contract*).mp.
6
7 participa* deposit*.mp.

8

((refund* or reward* or incentive* or penalt* or punish*) adj5 (contingen* or contract* or ac
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or concord*)).mp.
9 monetary deposit*.mp.
10 ((monetary or payment* or voucher* or token*) adj3 contingen*).mp.
11 pledg*.mp.
12 reward/
13 incentives/
14 reinforcement/
15 10R20R ...14
16 obes*.mp.
17 weight gain*.mp.
18 weight loss.mp.
19 body mass index.mp.
20 adipos*.mp.
21 overweight.mp.
22 over weight.mp.
23 overload syndrom*.mp.
24 overeat*.mp.
25 over eat*.mp.
26 overfeed*.mp.
27 over feed*.mp.
28 weight cycling.mp.
29 weight reduc*.mp.
30 weight losing.mp.
31 weight maint*.mp.
32 weight decreas*.mp.
33 weight watch*.mp.
34 weight control*.mp.
35 obesity/
36 weight gain/

37 weight reduction/
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

body mass/

body weight/

16 OR 17 OR ...39

clinical trial/

randomized controlled trial/
randomization/

single blind procedure/
double blind procedure/
crossover procedure/
placebo/

randomi?ed controlled trial*.tw.
rct.tw.

random allocation.tw.
randomly allocated.tw.
allocated randomly.tw.
(allocated adj2 random).tw.
single blind*.tw.

double blind*.tw.

((treble or triple) adj (blind*)).tw.
placebo*.tw.

prospective study/

41 OR 42 OR ...58

case study/

case report.tw.

abstract report/ or letter/
60 OR 61 OR 62

59 NOT 63

15 AND 40 AND 64
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CINAHL Search Criteria

© 00 N o o B~ W N PP

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

TX contract*

TX agreement*

TX concord*

TX negotiat*

TX "goal* setting”

TX behavio#ral N3 contract*

TX contingen* N3 (contract* or intervention or reinforc*)
TX "participa* deposit*"

TX (refund* or reward* or incentive* or penalt* or punish*)
N5 (contingen* or contract* or agree* or concord*)

TX "monetary deposit*"

TX ((monetary or payment* or voucher* or token*) N3 contingen*)
TX pledg*

(MH "Reward")

(MH "Reinforcement (Psychology)")

10R20R...14

TX obes*

TX "weight gain*"

TX "weight loss"

TX "body mass index"

TX adipos*

TX overweight

TX "over weight"

TX "overload syndrom*"

TX overeat

TX "over eat"

TX overfeed

TX "over feed"
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

TX "weight cycling"

TX "weight reduc*"

TX "weight losing"

TX "weight maint*"

TX "weight decreas*"

TX "weight watch*"

TX "weight control*"

(MH "Obesity")

(MH "Weight Gain")

(MH "Weight Loss")

(MH "Body Mass Index")

(MH "Body Weight")

16 OR 17 OR ...39

TX allocat* random*

(MH "Quantitative Studies")

(MH "placebos")

TX placebo

TX random* allocat*

(MH "random assignment")

TX randomi* control* trial*

TX ((singl* n1 blind*) or (singl* n1 mask*) )
TX ( (doubl* n1 blind*) or (doubl* n1 mask*) )
TX ((tripl* n1 blind*) or (tripl* n1 mask*) )
TX ( (trebl* n1 blind*) or (trebl* n1 mask*) )
TX clinic* n1 trial*

PT clinical trial

(MH "clinical trials+")

41 OR 42 OR ...54

15 AND 40 AND 55
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Cochrane Central Register of Controlled Trials Search Criteria

contract*

agreement*

concord*

negotiat*

"goal setting"”

behavioural NEAR/3 contract*
participa* NEXT deposit*

contingen* NEAR/3 contract*

© 00 N o O B~ W N PP

contingen* NEAR/3 intervention

=
o

contingen* NEAR/3 reinforc*

-
[

refund* NEAR/5 contingen*

[N
N

reward* NEAR/5 contingen*

=
w

incentive* NEAR/5 contingen*

[N
N

penalt* NEAR/5 contingen*

[N
()]

punish* NEAR/5 contingen*

[N
(o))

refund* NEAR/5 contract*

=
\‘

refund* NEAR/5 agree*

=
[o¢]

refund* NEAR/5 concord*

[N
O

reward* NEAR/5 contract*

N
o

reward* NEAR/5 agree*

N
[y

reward* NEAR/5 concord*

N
N

incentive* NEAR/5 contract*

N
w

incentive* NEAR/5 agree*

N
IS

incentive* NEAR/5 concord*

N
ol

penalt* NEAR/5 contract*

N
(0]

penalt* NEAR/5 agree*

N
~

penalt* NEAR/5 concord*

N
(0]

punish* NEAR/5 contract*
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29 punish* NEAR/5S agree*

30 punish* NEAR/5 concord*

31 monetary NEXT deposit*

32 monetary NEAR/3 contingen*

33 payment* NEAR/3 contingen*

34 voucher* NEAR/3 contingen*

35 token* NEAR/3 contingen*

36 pledge*

37 Reinforcement (psychology)

38 goals

39 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13
OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24
OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35
OR #36 OR #37 OR #38

40 obes*

41 "weight gain”

42 "weight loss"

43 "body mass index"

44 adipos*

45 overweight

46 "over weight"

47 overload NEXT syndrom*

48 overeat

49 "over eat"

50 overfeed

51 "over feed"

52 "weight cycling"

53 weight NEXT reduc*

54 "weight losing"

55 weight NEXT maint*
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56 weight NEXT decreas*

57 weight NEXT watch*

58 weight NEXT control*

59 obesity

60 body weight changes

61 body massindex

62 #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49 OR #50
OR #51 OR #52 OR #53 OR #54 OR #55 OR #56 OR #57 OR #58 OR #59 OR #61

63 #39 AND #62
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Summary of studiesnot included in meta-analyses

Black et al, 1993
All participants paid $50 deposit and the only difference between groups was that one group
was refunded for successful compliance with a weight loss-related behaviour charagt cont
goal, and the other for completing and implementing at least one weight Idestplablem
solving form each week. Results revealed that the group rewarded for completing problem
solving forms lost significantly more weight at post treatment (7 weeks) anddt@Braonth

follow-ups. The authors do not report the number of participants dropping out of each condition.

Ashby, 1997

After attending 8 weekly sessions of group behavioural self-control treatment,s& obe
women were randomised to biweekly structured behavioural booster sessions, marttlyest
behavioural booster sessions biweekly unstructured nonspecific booster sessions, monthly
unstructured non-specific booster sessions (all intended to promote weight loeharaiaj, oa
control group with no booster sessions. Participants paid $55 deposit and were rewarded for
attending 7 of the 8 treatment sessions, and all but one of their maintenance .s&esoits
showed that although all groups continued to lose weight during maintenance periodathere w
no significant benefit of providing booster sessions. Of the 80 participants, 4 failedttthene
attendance requirement and so were considered ‘drop outs’. Both were from the biweekly

structured behavioural booster session condition.

Kingsey and Wilson, 1977
Seventy-eight women were assigned to group behavioural treatment, individual belhavioura
treatment or social pressure treatment for 8 weekly sessions. Following thef,dedh group
were randomised to 4 additional booster sessions, or weigh ins only over the following 12
months. Participants paid $55 deposit, and were rewarded for attending 7 of the 8 treatmen

sessions, and all four of their booster sessions or weigh ins. Results showed that during
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treatment, both behavioural treatment conditions were significantly moresstuddban the

social pressure treatment condition. At 12 month follow-up, the group behavioural treatieent
significantly superior to the individual treatment condition. Booster sessiaessigaificantly
superior to weigh-ins only at 3 month follow-up, marginally significantly superior at 6hmont
follow-up, whereas no differences were found at 9 or 12 month follow-up. Overall 6 participants
did not meet the attendance requirement, and the authors report that attrition didificasily

differ between groups at any time point in the study.

Perri et al, 1984

One hundred and twenty-nine participants were randomised to non behavioural therapy,
behaviour therapy or behaviour therapy plus relapse prevention training for 15 weekly sessions.
Following this, half of each group were randomised to post treatment contact by mail and
telephone or no post treatment contact. Participants paid $51 deposit. Behaviour titenapy g
were rewarded for attendance and completion of written monitoring assignmelstsireénnon
behaviour therapy group were rewarded for attendance only. Results revealed no significant
difference in weight loss between groups at post treatment follow-up. Post treatmict was
significantly effective for participants who previously received non behavitheedpy or
behavioural therapy plus relapse prevention training, but not for participants who received
behaviour therapy. Twenty-eight participants dropped out during the treatment pthastea of
attrition did not differ significantly between groups. During the 12 month follow-up period,

further 6 participants dropped out.

Wing and Jeffery, 1999
One hundred and sixty six participants were recruited either alone or with 3 friends, and
randomly assigned to standard behavioural treatment or standard behavioural trglasnen
social support strategies for 16 weeks. All participants paid $50 pre treatment deposit.
Participants in standard behavioural treatment only group were rewarded for attendingifollow
assessments. Participants in the standard behavioural treatment plusugppodl strategies
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group worked in teams of 4 and participated in treatments designed to increase social support
including a competition for a jackpot of $25 of each participants deposit for the teémmoethe
most weight loss in full from month 4 to 7. They were also rewarded $25 of their deposit for
attendance at follow-up assessments. Results showed that participatsd&dth friends
experienced significantly more weight loss during the 16 week treatment phagsbdse

recruited alone. Participants recruited with friends and receiving the squparsintervention

had significantly less attrition and significantly more weight loss reaarice over a 6 month

follow-up period.
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. : e Reported on
Section/topic # Checklist item page #
TITLE
Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT
Structured summary 2 | Provide a structured summary including, as applicable: background; objectivesiutats sstudy eligibility criteria, 2

participants, and interventions; study appraisal and synthesis methods; results; ispitatnclusions and implications of
key findings; systematic review registration number.
INTRODUCTION
Rationale Describe the rationale for the review in the context of what is already known. 4-6
Objectives 4 | Provide an explicit statement of questions being addressed with referenciictpards, interventions, comparisons, 5-6
outcomes, and study design (PICQOS).
METHODS
Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessedelg.address), and, if available, provide registral 6
information including registration number.
Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) andtrelparacteristics (e.g., years considered, languag 6-7
publication status) used as criteria for eligibility, giving rationale.
Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contactwidlutstors to identify additional 6
studies) in the search and date last searched.
Search 8 | Present full electronic search strategy for at least one database, including any limisicisédat it could be repeated. Online
Supplementary
Materials page
38-44
Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, indludgdtematic review, and, if applicable, include( 6-7 +29
in the meta-analysis).
Data collection process 10 | Describe method of data extraction from reports (e.g., piloted formsgndeptly, in duplicate) and any processes for | 7
obtaining and confirming data from investigators.
Data items 11 | List and define all variables for which data were sought (e.g., PICOS, fusalinces) and any assumptions and 8, 26-28,
simplifications made. Online

Supplementary
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Materials page
1-8

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual stuttksl{ng specification of whether this was done at| 7
studies the study or outcome level), and how this information is to be insmaly data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means) 7-8
Synthesis of results 14 | Describe the methods of handling data and combining results of sifidimse, including measures of consistency (e%., | 7-8

for each meta-analysis.

Section/topic

Checklist item

Reported on

Risk of bias across studies

Specify any assessment of risk of bias that may affect the cumulative evidenceublication bias, selective reporting

within studies).

page #

Online
Supplementary
Materials page
9-11

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgralyses) meta-regression), if done, indicating whic| 9
were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and incluthedr@view, with reasons for exclusions at each| 29
stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (dygsizty PICOS, follow-up period) and provid Online

the citations.

Supplementary
Materials page
1-8

Risk of bias within studies

19

Present data on risk of bias of each study and, if available, any outcomastesstment (see item 12).

10, Online
Supplementary
Materials page
9-11

Results of individual studies

20

For all outcomes considered (benefits or harms), present, for each stigiypla)summary data for each intervention
group (b) effect estimates and confidence intervals, ideally with a forest plot.

Online
Supplementary
Materials
pages 28-37
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Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervaieasutes of consistency. 25-30, Online
Supplementary
Materials
pages 12-14

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (s€8).ltem 1 10, Online
Supplementary
Materials page
9-11

Additional analysis 23| 1315 15-16, Online
Supplementary
Materials page
16-27

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence forreaithoutcome; consider their relevance to key | 15-18

groups (e.g., healthcare providers, users, and policy makers).
Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), aadietv-level (e.g., incomplete retrieval of identifiel 18-19
research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidaeddejplications for future research. 19

FUNDING

Funding 27 | Describe sources of funding for the systematic review and otheospp., supply of data); role of funders for the 1

systematic review.
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Prosper o Review Protocol

i?eview question(s)

How effective are monetary contingency contracts for weight lossiaahel what conditions (circumstances) are they most
effective?

How effective are monetary contingency contracts for participantii@tesnd under what conditions (circumstances) are
they most effective?

Sear ches

We will search the following electronic bibliographic databases: PsycINFO, MEDIENIBASE, CINAHL and Cochrane
Central Register of Controlled Trials (CENTRAL). The search terms will be adapted falatabhase searched (please see
attached search strategy). For each database, a contingency diteiraatweight loss filter and a controlled trial filter
(except for CENTRAL) will be used. The contingency contract filteharight loss filter are adapted from published
Cochrane reviews on these topics. Database-specific filters for controlled tridde willised where possible. There will be
no date restrictions. The references sections of studies meeting tisgoimcititeria will also be searched.

Types of study to beincluded
Inclusion: Randomised Controlled trials
Exclusion: All other study designs.
Condition or domain being studied

Obesity arises from excessive weight gain caused by a sustained positigg balance which causes excess energy to be
stored as fat. The rising incidence of overweight and obesity is a seriousnc@scebesity is associated with increased risk
of mortality due to direct associations with diseases such as diabetes anishaset. d

Participants/ population

Inclusion: Adults.

Exclusion: Children and adolescents (under 18 years of age) artinans.
I ntervention(s), exposur &(s)

Studies will be included if they test the effect of Monetary Conting&untracts for weight loss, in which a participant
deposits an amount of money or a personal item, which is returngdgemt on weight loss (individual or group) or weight
loss associated behaviour (e.g., attendance at weight loss classdanatet weigh in, increase in physical activity,
improvement of diet). Studies will not be included if the Monetary @geticy Contract is under the control of the
participant themselves (i.e., self-reward), or if all groups receive the Bmmetary Contingency Contract Intervention

Comparator (s)/ control

Each study must include a comparison group who received eithatraldntervention or no intervention.
Context

Not applicable - there is no specific inclusion/exclusion criterion linkesgting.

Outcome(s)
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Primary outcomes

Each eligible study will have to have taken a measure of weight l@ssaciated weight loss behaviour (e.g., attendance at
weight loss classes, attendance at weigh in, increase in physicidy aoprovement of diet).

Outcome Measures: Measure of weight loss or associated weight losehefeyg., attendance at weight loss classes,
attendance at weigh in, increase in physical activity, impromenfediet).

Participant Retention (i.e., number or proportion of participants esnghed at each time point).
Changes in weight from baseline to each reported follpw-
Secondary outcomes

Refunds contingent on individual or group based performanceideftontingent on weight loss, associated behaviour
change, attendance at classes/meetings, attendance at weidlowsifis; deposit amount; did participants have same
deposit amount; was the deposit paid as one lump sum or in insijmefund offered on ‘all or nothing' or ‘performance
related’ basis, was forfeited deposit money divided betweenssfigicparticipants, donated to charity, used for research
purposes; was there any other monetary incentive; number of refundgjeatiera interval between refunds; duration of
refunds; percentage of time between baseline and follow up fhatisewere offered; additional behaviour change
techniques delivered alongside MCC.

Data extraction, (selection and coding)

The main review author will independently screen the titles and aetssérecording to the inclusion and exclusion criteria.
The full texts of these potentially eligible studies will be retrieved arebsed by the main review author. In any cases of
doubt, the inclusion/exclusion of the full text will be discussed atbther review team member. A standardised, pre-
piloted form will be used to extract data from the included studiesnidin author will independently extract data from all
included studies. Additionally, all included studies will be dividetiveen three review team members (not the main author)
who will interdependently extract data from these studies. This data extradtitven be compared to that carried out by

the main review author, and any discrepancies will be discusseddo agreement. Extracted information will include
details of: study setting, sample size and details, details of the interventioarapdrison conditions including intervention
duration and behavior change techniques employed, outcomane®asd risk of bias. Study authors will be contacted in
the event of missing data.

Risk of bias (quality) assessment

Risk of bias will be assessed using the 'Risk of bias tool' from the&@wkollaboration Handbook (Chapter 8, section
8.5).

Strategy for data synthesis

Weight loss will be used to calculate effect sizes (Hedges g) across studjoosnaiing the '‘Comprehensive Meta-
Analysis' software.

The rate of participant retention will be determined by calculating thgoption of participants within each group that
stayed in the study and were weighed at each follow up. iparits who dropped out before paying the deposit or before
the interventions commenced will not be included in this analysis.

Where studies have multiple comparison groups, we will select the gratsimdar to the MCC condition in terms of the
additional intervention components provided alongside the MCC in @€ ftoup, in order to more clearly isolate the

effect of the MCC. When this is not possible (i.e., when the MCC group iflyesimailar to two comparison groups, or a
comparison group is equally similar to two MCC groups), we will report morechea comparison from the same study.
When this results in a certain group being used in more than onasonp the number of participants for this group will

be divided by the number of comparisons before it is entered mto¢ta-analyses to avoid multiple counting of
participants. When there is multiple follow-ups post intervention, the effest &z each follow-up will be combined into a
single effect size for that comparison. The amount of heterogeneityaresiedies will be assessed using an 12-statistic and
a Q-test. Meta-regressions will be conducted to identify the clesisticts of MCCs and the additional BCTs most strongly
associated with weight loss and/or participant retention.
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In order to assess whether methodological quality of the studiesitedfitet on weight loss results, meta-regressions will be
conducted to investigate whether any of the methodological qualitgbles are significantly associated with greater weight
loss. Additionally, to assess whether any of the MCC variations wafewualed, Chi-square analyses will be conducted
between each combination of MCC variation pairs. For example,aesagddier the variable ‘did the researcher set the

deposit amount?’ was confounded with the variable ‘did all participants have the same deposit amount?’.

The Sample-Adjusted Meta-Analytic Deviancy (SAMD) statistic (Huffcutt @hr, 1995) will be used to identify outliers
and if any are identified, a sensitivity analysis will be conductetliding these studies.

Analysis of subgroupsor subsets

The following within study sub group analyses will be performed:
i) Groups refunded for individual performance versus groups refundepdup performance

ii) Groups refunded for weight loss versus groups refunded for weight lassadsd behaviour
Dissemination plans

The results will be written up and submitted for publication in a-pmgewed journal. The results will also be presented at
relevant academic conferences (e.g., UKSBM).

Anticipated or actual start date
05 December 2011

Anticipated completion date

01 July 2014
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95



Monetary Contingency Contracts

28 March 2012
Date of publication of thisrevision
11 July 2014

Stage of review at time of this submission

Preliminary searches

Piloting of the study selection process

Formal screening of search results against eligibility criteria
Data extraction

Risk of bias (quality) assessment

Data analysis

96

Started

No

No

No

No

No

No

Completed

Yes

Yes

Yes

Yes

Yes

Yes



