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a b s t r a c t 

Background: Many smokers do not use existing free or low-cost smoking cessation services, cost-effective 

interventions to increase use are needed. 

Methods: We did a 2-armed cluster randomised controlled trial (cRCT) in Hong Kong, China, to evaluate 

the effectiveness of active referral plus a small financial incentive on abstinence. Chinese adult smokers 

who smoked at least 1 cigarette per day were proactively recruited from 70 community sites (clusters). 

Random allocation was concealed until the recruitment started. The intervention group received an offer 

of active referral to cessation services at baseline plus an incentive (HK$300/US$38) after using any ces- 

sation services within 3 months. The control group received general brief cessation advice. The primary 

outcomes were biochemically validated abstinence at 3 and 6 months. Operating costs in real-world im- 

plementation was calculated. Trial Registry: ClinicalTrials.gov NCT03565796 . 

Findings: Between June and September 2018, 1093 participants were randomly assigned to the interven- 

tion (n = 563) and control (n = 530) groups. By intention-to-treat, the intervention group showed higher 

validated abstinence than the control group at 3 months (8.4% vs. 4.5%, risk ratio [RR] 1.88, 95% CI 1.01- 

3.51, P = 0.046) and 6 months (7.5% vs. 4.5%, RR 1.72, 95% CI 1.01-2.93, P = 0.046). Average cost per validated 

abstinence was lower in the intervention (US$ 421) than control (US$ 548) group. 

Interpretation: This cRCT has first shown that a simple, brief, and low-cost intervention with active refer- 

ral plus a small monetary incentive was effective in increasing smoking abstinence and smoking cessation 

service use in community smokers. 

Funding: Hong Kong Council on Smoking and Health. 
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Research in context 

Evidence before this study 

We searched PubMed and Google Scholar from Decem- 
ber 31, 20 0 0 to March 15, 2021, with the search terms “fi- 
nancial incentives”, “monetary incentives”, “contingent pay- 
ment”, “reward”, “smoking”, and “tobacco” for randomised 

trials published in English and Chinese. We identified two 
relevant Cochrane reviews of incentive-based interventions 
for smoking cessation: offering financial incentives upon ab- 
stinence (including 33 trials) and reducing financial burden 

of tobacco dependence treatment (including 17 trials). High- 
certainty evidence showed financial incentives increased ab- 
stinence and moderate-certainty evidence supported full fi- 
nancial coverage of tobacco dependence treatment directed 

at smokers. However, incentive amounts varied considerably 
(US$45US$1185) and high-quality trials mostly used large in- 
centives ( ≥ US$500) as a sole intervention to reward absti- 
nence. Recent 2 trials showed supportive evidence of mod- 
est incentives (US$60US$190) contingent upon service use in 

low-income smokers. In Chinese smokers, a stand-alone in- 
centive (US$64) increased quit attempts but did not increase 
quitting. Our sequential trials showed effectiveness of an ac- 
tive referral model in which briefly trained lay advisors con- 
nected smokers to smoking cessation services. We found no 
trial combined active referral model with a small incentive 
to increase cessation services use. Most incentive-based trials 
were in Western countries while Chinese accounts for one- 
third of the world’s smokers. There is a lack of evidence on 

the effect of incentives, with or without referral assistance, 
especially in Chinese smokers. 

Added value to this study 

Our trial shows that a small monetary incentive (US$38) 
combined with an active referral model for cessation services 
is effective to increase abstinence in community settings. The 
moderate effect size of the validated abstinence at 6 months 
is consistent with recent Cochrane reviews of financial incen- 
tives for abstinence and tobacco dependence treatment, sup- 
porting the benefit of small incentives in combination with 

existing cessation assistance. The combined intervention is 
simple, brief, low cost, and scalable in the real-world setting. 

Implications of all the available evidence 

To our knowledge, we have provided the first robust ev- 
idence to support the use of a small incentive contingent 
upon the use of cessation services as an adjuvant to active re- 
ferral to smoking cessation services. As one of the sequential 
trials using active referral, we improved referral model by in- 
centivising services use. Such intervention can be easily dis- 
seminated with brief training of lay persons to reach a large 
proportion of community smokers with low intention to quit, 
in whom the intervention effect seemed to be stronger than 

in those with higher intention to quit at baseline. Our find- 
ings suggested that smoking cessation service providers can 

consider offering small financial incentives to promote treat- 
ment uptake and abstinence cost-effectively. 

ntroduction 

One-third of the world’s population are covered by smok- 

ng cessation services at best practice level. 1 Motivating com- 

unity smokers to use smoking cessation service is challenging, 

lthough the benefits of smoking cessation treatments (medica- 

ions, nicotine replacement therapies, and counselling) are well- 

ecognised. 2 , 3 In Hong Kong, the most westernised and devel- 

ped city of China, smoking prevalence is low (10.2% in 2019) and 

any smokers were hard-core. 4 Although cessation services are 
2 
ostly free and easily accessible, 5 many smokers (63.3%) were un- 

otivated to quit and very few (2.7%) had ever used any smok- 

ng cessation services. 4 Government and smoking cessation service 

roviders need cost-effective strategies to increase use and uptake 

f treatment. 

Innovative interventions connecting smokers to cessation ser- 

ices have been studied with promising results. These included 

roviding personalised risk information and taster sessions of 

moking cessation service, 6 patient navigators (buddy), 7 connect- 

ng electronic health records to cessation providers, 8 and refer- 

ing smokers to cessation services. 9 Our community-based trials 

howed the effectiveness of active referral approaches that lay ad- 

isors with a short period of training linking smokers to smoking 

essation services on abstinence. 10 , 11 However, two-thirds of par- 

icipants who received the referral failed to use the chosen ser- 

ices, probably due to the mismatched time and schedule and low 

nterest in using the services. 11 

By leveraging insights from behavioural economic, financial in- 

entives are increasingly used to encourage smokers to quit. 12 , 13 

eta-analyses showed high-certainty evidence of offering mone- 

ary incentives upon quitting (including 33 trials, risk ratio [RR] 

.49) 12 and moderate-certainty evidence of covering expenses of 

obacco dependence treatment (including 17 trials, RR 1.77) 13 on 

bstinence at 6 months or longer in diverse populations and set- 

ings. Incentive trials mainly focused on patients 7 , 14 , 15 with few 

ocusing on smokers in the community. 16 , 17 The amount of in- 

entives varied considerably among trials (ranges US$45–US$1185) 

nd whether larger incentives produced larger effects was un- 

lear. 12 Emerging evidence suggested the use of modest incentives 

US$60–US$190) contingent upon treatment use 18 , 19 and small 

mount of monetary incentives are more sustainable for appli- 

ation in large community-based smoking cessation programs. 20 

ur previous trial found a small, abstinence-contingent incentive 

HK$500/US$64) effective in increasing quit attempt, but the ef- 

ects on service use and abstinence was inconclusive. 17 By different 

esign features, incentives of similar amount varied in type, fre- 

uency, condition, and delivery of payment produced various effec- 

iveness. 21 , 22 Built on our prior work, 10 , 11 , 17 we evaluated the ef- 

ect of a small monetary incentive (HK$300/US$38) combined with 

n active referral on smoking cessation service use and abstinence 

n community smokers. 

ethods 

tudy design 

We conducted a parallel 2-arm, pragmatic, community-based 

luster-randomised controlled trial (cRCT) nested within an annual 

moking cessation campaign (Quit-to-Win Contest) organised by 

he Hong Kong Council on Smoking and Health. 10 , 11 , 17 , 23 , 24 The 

rial protocol approved by the Institutional Review Board (IRB) of 

he University of Hong Kong/Hospital Authority Hong Kong West 

luster (UW18–318) has been registered with ClinicalTrials.gov 

 NCT03565796 ) and published elsewhere. 25 Consolidated Standards 

f Reporting Trials (CONSORT) reporting guideline was followed. 

ecruitment and participants 

From June to September 2018, participants were individually re- 

ruited from 70 community sites in all 18 districts of Hong Kong. 

ligible community sites were public spaces that allowed health 

romotion activities and had large numbers of pedestrians and 

mokers to ensure adequate recruitment. Recruitment took place 

n the vicinity of shopping malls, housing estates, pedestrian pave- 

ents, community centres, lottery centres, and commercial build- 

ngs. Similar to our previous trials, 10 , 11 , 17 , 23 , 24 university students 

https://clinicaltrials.gov/ct2/show/NCT03565796
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nd volunteers from nongovernmental organisations (n = 99) were 

rained as smoking cessation advisors through a 6-hour inten- 

ive workshop. Trained smoking cessation advisors proactively ap- 

roached smokers using the “foot-in-the-door” approach by initi- 

ting a smaller and more acceptable request to increase the likeli- 

ood of agreeing to a second, larger request. 26 Smoking cessation 

dvisors first chatted with smokers a few simple questions, such as 

aily cigarette consumption, number of years of smoking, and past 

uitting attempts, to arouse their interest. Smokers who were will- 

ng to talk and eligible were invited to participate in the trial. Eligi- 

ility criteria included Hong Kong residents aged 18 years or older; 

moking at least 1 cigarette per day in the past 3 months, validated 

y an exhaled carbon monoxide (CO) level of ≥4 parts per million; 

eing able to communicate in Cantonese; owning a mobile phone 

or follow-up; and having intention to quit or reduce smoking. We 

xcluded smokers who were participating in other smoking cessa- 

ion programs and had communication barriers. 

nterventions 

Participants in the intervention and control groups received 

rief advice guided by the AWARD model (ask, warn, advise, re- 

er, do-it-again; appendix p 1), which was modified from the 5As 

ask, advise, assess, assist, and arrange) for use in community set- 

ings. 10 , 11 , 17 , 23 , 24 Participants in the intervention group were ac- 

ively referred to cessation services ( Refer ) and received a pocket- 

ized referral card describing the features of cessation services 

available therapies, operational hours, and locations). Smoking 

essation advisors assisted participants in choosing preferred ser- 

ice providers using the referral card. Participants were also in- 

ormed of a small monetary incentive (HK$300/US$38) for us- 

ng any types of cessation services (appendix p 1) within 3 

onths. We chose the fixed contingent incentive because of a 

tandard amount could simplify the procedures for such a large 

roup of community smokers recruited in a short period. As pre- 

ommitment had been shown to motivate behavioural change, 27 , 28 

articipants agreed to be referred were asked to sign a referral 

orm to show commitment to quit and willingness to use the cho- 

en cessation services. The contact details of signed participants 

ere sent to the selected service providers within 1 week after en- 

olment. The service providers proactively called back the partici- 

ants for scheduling phone counselling appointment or clinic visit 

fterwards. At 1- and 2-month booster calls, research staff encour- 

ged the participants to use the services and provided referral as- 

istance again if they failed to quit ( Do-it-again ). Participants who 

elf-reported using the cessation services within 3 months received 

he cash coupons (HK$300/US$38). The incentives were delivered 

hrough registered mails with a cover letter acknowledging their 

articipation and explaining the purpose of the reward. 

andomisation and blinding 

The unit of randomisation was eligible community sites. An 

nvestigator (MPW) who was not involved in participant recruit- 

ent computer-generated the allocation sequence (1:1 ratio) using 

locks of random size (2, 4, or 6). The randomisation database was 

assword-protected (solely accessed by MPW) and allocation se- 

uence was concealed from the smoking cessation advisors until 

he beginning of each recruitment session. Blinding of the advisors 

nd participants was not possible, although all outcome assessors 

nd statistical analysts remained blinded until the primary analy- 

es were completed. 

utcomes 

The primary outcomes were biochemically validated abstinence 

t 3 months (end of treatment) and 6 months after treatment ini- 
3 
iation. Self-reported cessation was confirmed by the exhaled CO 

 < 4 parts per million) and salivary cotinine ( < 10 ng/mL) tests. 29 , 30 

econdary outcomes included self-reported 7-day point-prevalence 

bstinence (PPA), smoking reduction defined by at least a 50% 

eduction in daily cigarette consumption compared with that at 

aseline, quit attempt, and cumulative use of cessation service at 

, 2, 3 and 6 months. Research staff members visited self-reported 

uitters who had completed abstinence (not even a puff) for at 

east 7 days at 3 and 6 months for confirming abstinence biochem- 

cally. Exhaled carbon monoxide samples were measured using a 

iCO Smokerlyzer (Bedfont Scientific) and saliva cotinine samples 

ere measured using a NicAlert test strip (Nymos Pharmaceutical 

orporation) (appendix p 1). Participants were classified as service 

sers if they reported having attended at least one treatment ses- 

ion delivered by any cessation service providers. The research staff

egularly cross-checked the participants’ attendance records from 

essation service providers. 

ample size 

Power calculations were based on the results of our prior trial 

6-month validated abstinence of 9.0% in the active referral group; 

.0% in the control group), 10 and we conservatively assumed an 

dditional effect size of 1.25 for a small incentive added to active 

eferral (RR of full financial coverage for tobacco dependence treat- 

ent on abstinence was 1.77 13 ). To have 80% power to detect a 

etween group difference with a 5% two-sided type I error, 286 

articipants were needed per group. After adjusting for the cluster- 

ng effect (design effect = 1.24) of individuals being group recruited 

rom the same recruitment site (an intra-cluster correlation coeffi- 

ient [ICC] of 0.015, 31 mean cluster size of 17, and 33 clusters in 

ach group) and accounting for a retention rate of 70% at follow- 

ps, 10 , 11 a total of 1134 participants were required. A total of 70 

lusters were eligible and agreed to participate in the trial, we de- 

ided to include them all. 

tatistical analyses 

The primary analyses were done by intention-to-treat analy- 

is with missing outcomes assumed to have not changed from 

aseline. We used Generalised Estimating Equation (GEE) models 

y Poisson distribution with a log link and an exchangeable cor- 

elation structure to examine the intervention effect, accounting 

or potential clustering effect of recruitment sessions. We calcu- 

ated ICCs to assess the proportion of variance in study outcomes. 

e pre-specified subgroup analyses to examine whether interven- 

ion effects differed by sex, age group, education level, house- 

old income, past quit attempt, nicotine dependence, and inten- 

ion to quit. 32 , 33 Interaction terms between these variables and 

tudy groups were included in multivariable models to calculate 

 value for multiplicative interaction. Intervention adherence anal- 

ses were conducted by comparing whether participants had re- 

eived referral, used cessation service, and received the financial 

ncentive. Post-hoc analyses explored the characteristics of adher- 

nt participants. The cost-minimisation analyses presented oper- 

ting costs from the provider perspective only. We calculated the 

ost per abstinence at 6 months including costs of training, recruit- 

ent, and intervention materials and delivery (within 3-month 

reatment period), and excluded cost for implementing the Quit- 

o-Win contest (e.g., expenses on mass-media campaigns, lucky 

raw prizes). All costs were expressed in 2018-19 US$ using the 

fficial average annual exchange rate (US$1 = HK$7.8). A two-sided 

 value of < 0.05 was taken as statistically significant. Sensitiv- 

ty analysis was conducted using Poisson regression without and 

ith multiple imputation (appendix p 1). Bayesian multilevel mod- 

lling using Poisson regression was performed to address multi- 
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Figure 1. The Consolidated Standards of Reporting Trials (CONSORT) flow diagram 
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licity concerns on co-primary outcomes (appendix p 1). Data was 

ntered using SPSS version 25.0 and verified and analysed using 

tata/MP version 15.1. 

ole of the funding source 

The funding source had no role in the study design, data 

ollection, data analysis, data interpretation, or writing of the 

anuscript. MPW and XW had full access to all the data in the 

tudy. MPW had final responsibility for the decision to submit for 

ublication. 

esults 

articipant characteristics 

Of the 1343 smokers screened for eligibility in 70 community 

ites, 1093 participants (82.9% male) were eligible and consented 

o participate ( Fig. 1 ). The participants were cluster-randomised 

o the intervention group (n = 563; 35 clusters) or control group 
4 
n = 530; 35 clusters). Demographic characteristics and smoking 

rofile were similar between the 2 groups ( Table 1 ). At baseline, 

lmost half of the participants (45.9%) had a low level of nicotine 

ependence, 9.6% had used cessation services, and over two-thirds 

69.5%) were not ready to quit within 60 days. Overall retention 

ates were 79.0% (n = 863) at 1 month, 75.0% (n = 820) at 2 months,

5.4% (n = 824) at 3 months, and 71.6% (n = 782) at 6 months, which

ere similar between the 2 groups at all follow-ups ( P = 0.098–

.890). 

moking cessation outcomes 

Table 2 shows that by intention-to-treat, the intervention group 

ad statistically significantly higher validated abstinence than the 

ontrol group at 3 months (8.4% vs. 4.5%, RR 1.88, 95% CI 1.01-3.51, 

 = 0.046) and 6 months (7.5% vs. 4.5%, RR 1.72, 95% CI 1.01-2.93, 

 = 0.046). The self-reported 7-day PPA was also statistically sig- 

ificantly higher in the intervention group at 3 months (17.9% vs. 

2.3%, RR 1.42, 95% CI 1.01-1.99, P = 0.043) and 6 months (18.5% vs. 

1.7%, RR 1.58, 95% CI 1.18-2.12, P = 0.002). The 2 groups had simi- 
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Table 1 

Baseline characteristics of the intention-to-treat population (N = 1093) 

Intervention Control 

Cluster level 

Number of clusters 35 35 

Mean cluster size (SD) 16 (9.79) 15 (7.17) 

Individual level a 

Number of participants 563 530 

Sex 

Male 472 (83.84) 434 (81.89) 

Female 91 (16.16) 96 (18.11) 

Ethnicity 

Chinese 563 (100.00) 530 (100.00) 

Age, years 

≤ 39 208 (38.73) 225 (43.10) 

40-59 211 (39.29) 193 (36.97) 

≥ 60 118 (21.97) 104 (19.92) 

Marital status 

Single 154 (32.22) 159 (34.87) 

Married/Cohabited 302 (63.18) 276 (60.53) 

Divorced/separated/Widowed 22 (4.60) 21 (4.61) 

Have a child 171 (38.51) 160 (38.83) 

Education level 

Primary or below 73 (17.22) 51 (13.04) 

Secondary 275 (64.86) 248 (63.43) 

Tertiary 76 (17.92) 92 (23.53) 

Monthly household income, HK$7.8 = US$1.0 

Less than HK$25,000 193 (53.76) 158 (48.47) 

HK$25,000- HK$59,999 148 (41.23) 138 (42.33) 

HK$60,000 or more 18 (5.01) 30 (9.20) 

Age at starting smoking, years 

≤ 17 270 (51.04) 245 (49.00) 

18-25 229 (43.29) 224 (44.80) 

≥ 26 30 (5.67) 31 (6.20) 

Daily cigarettes consumption, mean (SD) 15.20 (10.33) 14.95 (10.38) 

Nicotine dependency (HSI) b 

Light ( ≤ 2) 243 (43.39) 255 (48.66) 

Moderate (3-4) 270 (48.21) 226 (43.13) 

Heavy (5-6) 47 (8.39) 43 (8.21) 

Past quit attempt(s) 

No 200 (36.76) 207 (39.96) 

Yes 344 (63.24) 311 (60.04) 

Ever used cessation methods 

Never tried to reduce or quit 166 (31.86) 177 (35.47) 

Never used 124 (23.80) 112 (22.44) 

On my own 179 (34.36) 164 (32.87) 

Used smoking cessation service/medications 52 (9.98) 46 (9.22) 

Intention to quit 

Within 7 days 124 (22.38) 91 (17.40) 

Within 30 days 62 (11.19) 52 (9.94) 

Within 60 days 27 (4.87) 28 (5.35) 

Undetermined 341 (61.55) 352 (67.30) 

Perception of quitting, mean (SD) c 

Importance 6.58 (2.58) 6.58 (2.48) 

Confidence 5.31 (2.59) 5.30 (2.36) 

Difficulty 6.60 (2.57) 6.58 (2.41) 

a Data are n (%) unless otherwise stated. Sample size varied because of missing data. 
b HSI = Heaviness of Smoking Index. 
c Score: 0-10, higher scores indicating more. 
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ar smoking reduction rates and quit attempts. Cumulative use rate 

f cessation services was statistically significantly and much higher 

n the intervention group (from 12.1% to 21.5%) than in the control 

roup (from 1.1% to 6.8%) at 1, 2, 3 and 6 months (all P < 0.001).

hese results were similar in the regression and multiple imputa- 

ion models (appendix p 2). The ICC for primary outcomes (0.03, 

ppendix p 3) was slightly higher than anticipated. Intervention 

ffect on primary outcomes remained robust in Bayesian analysis 

appendix p 4). 

ubgroup analyses 

Figure 2 shows that by intention-to-treat, the RR of the inter- 

ention was greater in participants with secondary education (vs. 
5 
lementary or below education, P for interaction = 0.02), moderate 

o high nicotine dependent smokers (vs. light nicotine dependent, 

 for interaction = 0.02), and those who had no intention to quit 

ithin 30 days at baseline (vs. intention to quit within 30 days, 

 for interaction < 0.001). In 367 intervention group participants 

ho were proactively referred to cessation services, 107 (29.2%) 

ttended at least one session of services within 3 months and 74 

74/107, 69.2%) received the incentive eventually (appendix pp 5- 

). Validated abstinence at 6 months were higher in adherent sub- 

roups (i.e., received referral only, received referral and used the 

ervices, used the service with incentives) than those who refused 

eferral, with adjusted RRs ranging from 1.46 to 6.37 (appendix p 

). Post-hoc analyses showed that adherent participants were more 

etermined to quit within 30 days (vs. no intention to quit in 30 
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Table 2 

Primary and secondary outcomes (N = 1093) 

Intervention 

(N = 563) 

Control 

(N = 530) 

Generalised Estimating Equation 

model 

n % n % RR (95% CI) P value 

Primary outcomes 

Validated abstinence 

3-month 47 8.35 24 4.53 1.88 (1.01-3.51) 0.046 

6-month 42 7.46 24 4.53 1.72 (1.01-2.93) 0.046 

Secondary outcomes 

Self-reported 7-day PPA 

1-month 73 12.97 52 9.81 1.31 (0.89-1.93) 0.17 

2-month 83 14.74 53 10.00 1.47 (1.03-2.10) 0.03 

3-month 101 17.94 65 12.26 1.42 (1.01-1.99) 0.043 

6-month 104 18.47 62 11.70 1.58 (1.18-2.12) 0.002 

Smoking reduction a 

1-month 110 22.45 106 22.18 1.00 (0.71-1.42) 1.00 

2-month 104 21.67 118 24.74 0.84 (0.60-1.17) 0.30 

3-month 94 20.35 117 25.16 0.75 (0.52-1.09) 0.13 

6-month 95 20.70 112 23.93 0.84 (0.59-1.19) 0.33 

Quit attempt(s) 

1-month 110 19.54 112 21.13 0.92 (0.70-1.20) 0.54 

2-month (cumulative) 167 29.66 168 31.70 0.92 (0.75-1.13) 0.45 

3-month (cumulative) 193 34.28 186 35.09 0.96 (0.79-1.17) 0.70 

6-month (cumulative) 247 43.87 242 45.66 0.96 (0.84-1.09) 0.51 

Use of smoking cessation services 

1-month 68 12.08 6 1.13 10.79 (4.32-26.94) < 0.001 

2-month (cumulative) 97 17.23 9 1.70 10.18 (4.79-21.65) < 0.001 

3-month (cumulative) 108 19.18 11 2.08 9.26 (5.08-16.87) < 0.001 

6-month (cumulative) 121 21.49 36 6.79 3.17 (2.16-4.67) < 0.001 

RR: risk ratio; CI: confidence interval; PPA: point prevalence of abstinence. 
a Quitting not included as reduction. 

Figure 2. Validated abstinence in subgroups at 6 months 

RR: risk ratio. 
a P -value calculated by Poisson regression model. 

b P -value calculated by multiple imputation model. 
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ays) and had ever used service or medications (vs. never tried to 

educe or quit) (appendix p 7). 

ost-minimisation analyses 

The total operating cost was slightly higher in the intervention 

roup (US$17684) than in the control group (US$13146) ( Table 3 

nd appendix p 8). The clinical impact of the intervention out- 

eighed its higher cost as the average cost per validated abstinent 
6 
t 6 months was 30% lower in the intervention group (US$421.0 

315.7-564.9]) than the control group (US$547.5 [371.9-813.2]). 

iscussion 

In this large, community-based cRCT, we have first found small 

onetary incentives combined with an active referral model in- 

reased validated abstinence and cessation service use at the end 

f the intervention (3 months after baseline) and 3 months post- 

reatment (6 months after baseline). The increases of about 75% 
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Table 3 

Cost-minimisation analyses at 6 months 

Total cost a Average cost per validated abstinent participant Average cost per self-reported abstinent participant 

US$ US$ (95% CI) US$ (95% CI) 

Intervention group 17684 421.0 (315.7-564.9) 170.1 (143.4-203.0) 

Control group 13146 547.5 (371.9-813.2) 212.0 (168.4-269.0) 

Difference between groups 4538 126.5 (115.7-137.3) 41.9 (39.4-44.4) 

a Included expenses on manpower and materials needed for training, recruitment and intervention delivery. Detailed expenses are shown in Table S6 

in the supplementary appendix. 
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a

n the validated abstinence and 239% in the actual usage rate of 

essation services from our simple, brief, and low-cost interven- 

ion were substantial. The average cost per validated abstinence 

as 30% lower in the intervention group. The moderate effect size 

f the validated abstinence at 6 months (RR, 1.72) appears consis- 

ent with recent Cochrane reviews of financial incentive for smok- 

ng cessation (RR, 1.49) 12 and tobacco dependence treatment (RR, 

.77), 13 although a direct comparison is not feasible due to dif- 

erences in participants’ characteristics, settings, and the interven- 

ion intensity and components. Compared with prior trials which 

ere on patients 6-9 or low-income smokers, 18 , 19 , 34 we targeted 

nd proactively recruited smokers in the general population who 

re less motivated than those who actively seek help. We trained 

aypeople as smoking cessation advisors, who are not healthcare 

rofessionals but are capable of providing the intervention. Hence, 

uch intervention can be disseminated with brief training of vol- 

nteers, especially from medical and nursing schools. 

About two-thirds of the participants in the intervention group 

ere referred to cessation services. The improvement in more in- 

ensive treatment exposure is noteworthy given that 90% of partic- 

pants had never used any cessation services or medications before 

nd 70% were not willing to quit in the short term. Compared to 

hose who refused referral, the most adherent participants had 6- 

old validated abstinence at 6 months. We found that participants 

ho had moderate to high nicotine dependence and had no inten- 

ion to quit within 30 days were more responsive to our interven- 

ion. 

The strategy of tailoring referral assistance and incentivising 

reatment use may help smokers overcome some of the barriers 

f using the service (e.g., time mismatch and low interest) and 

osts (travel, taking leave from work). 11 Smoking cessation advisors 

ntroduced existing cessation services and the participants were 

ree to choose services according to their preference and availabil- 

ty (e.g., treatment, time, location). Autonomy to choose services 

ncreased intrinsic motivation to change which might be further 

nhanced by small incentive. 35 Participants agreed to be referred 

ere also required to sign a commitment contract, which has been 

ound to increase adherence and abstinence in prior trials. 27 , 28 

hese mechanisms, however, needed to be further dissected prop- 

rly. 

Our previous trial had shown the effectiveness of active re- 

erral in the community setting on smoking cessation. 10 , 11 Other 

rials in high-income countries mostly used large incentive (over 

S$500). 14 , 21 , 34 , 36 But overly large incentives may limit interven- 

ion scalability to the population level and financial sustainabil- 

ty in the real-world setting. 12 The present trial has provided the 

rst evidence of effectiveness of a small incentive (US$38) con- 

ingent upon the use of cessation services as an adjuvant to ac- 

ive referral. Given Hong Kong has one of the highest gross do- 

estic product per capita in the world (US$48676 in 2018), 37 the 

mount was relatively small, probably the smallest compared to 

revious trials. Hence our findings converge with recent evidence 

hat the size of the incentive does not have to be large, and its ef-

ect can be augmented when combined with other cessation inter- 

entions. 18 , 19 The total cost of per validated abstinent in program 
7 
perating costs (US$421.0) only accounted for 60% of costs per bed- 

ay for public acute inpatients (US$707). 38 Contingent reinforce- 

ent techniques 39 to provide immediate incentives (i.e., presented 

t the same time of clinic visit) to strengthen the intervention ef- 

ect should be tested. 

Our study had other strengths. The proactive, multi-cluster 

uit-to-Win campaign allowed us to recruit from all districts for a 

easonably representative group of daily smokers mostly not ready 

o quit. Such a pragmatic design improves the applicability of inter- 

ention trials in real-world practices, given the small incentive and 

rief training of lay advisors (volunteers). We enrolled about 80% 

f eligible smokers and successfully followed up 72% at 6 months. 

ensitivity analyses with the use of multiple imputation showed 

ur findings were robust. 

This trial had several limitations. First, the secondary outcome 

n the use of cessation services was self-reported. A concern 

f financial incentives was that participants could be untruthful 

bout their behaviour to secure rewards. 40 We checked the atten- 

ance records from the service providers and confirmed that 97% 

105/108) of self-reported service users in the intervention group 

ad attended the services. Second, as the incentives were sent 

y post, the delayed mode of remuneration might not be salient 

nough to overcome the present bias (the tendency of pursuing 

nstant gratification). 39 We also failed to deliver some incentives 

s 26 participants were unwilling to provide postal addresses be- 

ause of privacy and personal concerns. Future trials may transfer 

onetary incentives through electronic payment methods to op- 

imise the immediacy of incentive delivery. Third, as active refer- 

al and financial incentives were bundled, we cannot completely 

isentangle the effects of each intervention component and the 

reatments from the cessation service providers. Our previous trial 

ad shown the effectiveness of active referral model, 10 , 11 but not 

he stand-alone monetary incentive. 17 A factorial trial is warranted 

o evaluate the unique contributions of each intervention compo- 

ent and the combined effects. Fourth, we only calculated oper- 

ting costs and used simple cost-minimisation analyses. A more 

omprehensive analysis assessing the clinical and societal benefits 

f the combined intervention from a lifetime perspective may be 

ore informative. 41 Fifth, smoking behaviour change may result 

rom being investigated, 42 which was more likely in intensive in- 

ervention group. Sixth, the observed effect was slight lower than 

nticipated. The difference could be attributable to random error 

r differences between the present study and the prior trial used 

or effect size estimation. 10 Lastly, the trial was conducted in Hong 

ong, where smokers are predominantly male 4 and cessation ser- 

ices are mostly free of charge. 5 Generalisability to other popula- 

ions where female smoking is more prevailing and free smoking 

essation services are not available is uncertain. 

Future research should test the long-term effects of using small 

ncentives on cessation outcomes. Examining the underlying mech- 

nisms of monetary incentives is also needed. Qualitative research 

xploring the mechanisms may explain the positive effect of mon- 

tary incentives on adherence and whether the social interactions 

with lay advisors and treatment therapists) could further improve 

dherence and thus abstinence. Design features of monetary in- 



X. Weng, Y. Wu, T.T. Luk et al. The Lancet Regional Health - Western Pacific 13 (2021) 100189 

c

d

b

s

a

a

i

f

a

s

s

p

l

c

i

i

l

C

n

f

p

p

D

d

t

t

D

A

i

f

t

s

S

H

S

f

R

 

 

 

 

 

 

[  

 

 

 

 

 

[  

[  

[  

[  

[  

[  

[

[  

[  

[  

[  

[  

[  

[  

[  

[

entives warrant further investigation, such as the frequency and 

elivery of incentives, and whether the incentive is fixed or can 

e tailored to non-adherent smokers. Other incentive structures, 

uch as social incentives within a gamification design, could be 

 scalable, low-cost approach to increase participants’ motivation 

nd adherence. 43 

Smoking cessation services are free and effective but underused 

n Hong Kong. This pragmatic trial has shown that a proactive re- 

erral model combining a small incentive could increase validated 

bstinence by about 70% and tripled the use of smoking cessation 

ervice at 6 months. Our findings suggested that smoking cessation 

ervice providers can consider offering small financial incentives to 

romote treatment uptake and abstinence cost-effectively. 

To conclude, this cRCT has first shown that a simple, brief, and 

ow-cost intervention with active referral plus a small monetary in- 

entive was effective in increasing smoking abstinence and smok- 

ng cessation service use in community smokers. Further stud- 

es on adherence, the mechanism, cost-effectiveness analysis, and 

onger-term abstinence are warranted. 
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