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Summary
Background China has approximately 300 million current smokers, and smoking cessation services are limited. This
study aimed to assess the efficacy of a Cognitive Behavioral Theory-based smoking cessation intervention (‘WeChat
WeQuit’) via the most popular social media platform in China, WeChat.

Methods A parallel, single-blind, two-arm randomised controlled trial was conducted via WeChat between March 19,
2020 and November 16, 2022. Chinese-speaking adult smokers (n = 2000) willing to quit within one month were
recruited and randomised in a 1:1 ratio. The intervention group (n = 1005) received the ‘WeChat WeQuit’
program and the control group (n = 955) received control messages for 14 weeks (2-week prequit and 12-week
postquit). Participants were followed up to 26 weeks after the quit date. The primary outcome was self-reported
continuous smoking abstinence rate, biochemically validated at 26 weeks. The secondary outcomes were self-
reported 7-day and continuous abstinence rates at 6 months. All analyses were by intention to treat. The trial is
registered at ClinicalTrials.gov (NCT03169686).

Findings By intention-to-treat analysis, the biochemically verified 26-week continuous abstinence rate was 11.94% in
the intervention group and 2.81% in the control group (OR = 4.68, 95% CI: 3.07–7.13, p < 0.0001). The self-reported
7-day abstinence rates ranged from 39.70% at week 1–32.04% at week 26 for the intervention group and 14.17%–

11.86% in the control group for weeks 1 and 26, respectively; the self-reported continuous abstinence rates at
weeks 1 and 26 ranged from 34.33% to 24.28% and 9.65% to 6.13% in the intervention group and the control
group respectively (all p < 0.0001). Participants with low nicotine dependence or previous quit attempts were
more likely to successfully quit smoking.

Interpretation The ‘WeChat WeQuit’ intervention significantly increased smoking abstinence rates at 6 months and
should be considered for treatment-seeking smokers in China.
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Research in context

Evidence before this study
We conducted a literature search on PubMed, Google Scholar,
Cochrane database, the China National Knowledge
Infrastructure, Wanfang data resource for randomised
controlled trials (RCT) of the most popular social media
platform of WeChat-based interventions for smoking
cessation published in Chinese and English, from database
inception to March 1, 2020 using “WeChat” and “smoking” or
“tobacco” or “smoking cessation”. The strategy identified 4
relevant articles, of which one was a real world two-arm study
to examine bupropion hydrochloride sustained-release tablets
with psychological intervention, this trial used the WeChat
platform to follow up the rate of smoking cessation,
reporting that the 1-month smoking cessation rate in 3
months follow-up was 57.8% in the bupropion group
(n = 199) and 10.7% in the only psychological intervention
group (n = 84); one was a survey study examining the
acceptability of WeChat and text messaging-based tobacco
control intervention among parents who smoked from rural
China; another was a qualitative study exploring the
perception of using Facebook messenger, WeChat, and other
instant messaging (IM) apps to deliver chat-based smoking
cessation intervention for Chinese community smokers in
Hong Kong; we only identified one study protocol for a
randomised controlled trial of WhatsApp/WeChat-based brief
motivational interviewing (i-BMI) for smokers with chronic

diseases. We failed to find any results reported by the RCT of
the efficacy of WeChat-based smoking cessation.

Added value of this study
This trial shows that WeChat-based smoking cessation
support (‘WeChat WeQuit’ program) is effective in increasing
abstinence among cigarette smokers from the general
population of China. The biochemically verified 26-week
continuous abstinence rate was significantly higher for
participants who received the ‘WeChat WeQuit’ program than
those allocated to the control group. We also noted over
twice as many participants who received the ‘WeChat WeQuit’
cessation intervention had self-reported 7-day and
continuous abstinence rates than those who did not receive
it.

Implications of all the available evidence
To the best of our knowledge, we have provided the first
robust evidence to support the use of the ‘WeChat WeQuit’
program as a novel method for smoking cessation in China.
Based on the results of our trial, health care providers and
policy makers should recommend WeChat-based cessation
support to every smoker, to address the high levels of
smoking and the levels of unmet need for the vast number of
treatment-seeking smokers in China.
Introduction
Tobacco use has enormous health and economic
consequences. The Global Burden of Disease Study
2019 revealed that cigarette smoking is the leading
risk factor for risk-attributable cancer deaths and
disability-adjusted life-years (DALYs).1,2 In China, the
situation is particularly severe, with approximately
300 million smokers and more than 1 million annual
deaths from tobacco-caused diseases.1,3,4 Chinese
people consumed 44% of the world’s cigarettes in
2014, at an estimated total cost of $57 billion per
year.5 According to the Global Adult Tobacco Surveys
(GATS) in 2018, the smoking rate among smokers
aged 15 and older in China was 26.6%, with 50.5% of
adult men and 2.1% of women being smokers.6 Ac-
cording to GATS China 2010 and 2018, despite a
slight decrease in smoking prevalence over the past
decade, the actual number of adult smokers has
increased from 301 million in 2010 to 307.6 million in
2018 due to population growth.

In China, smoking cessation services and medica-
tions are not yet covered by basic health insurance, and
access to them is limited.7 More than 90% of smokers
who tried to quit smoking in the past 12 months did not
receive any professional help,6 due to a lack of trained
health care providers and a lack of access to effective
medications. According to a national survey, 366 health
care institutions have established smoking cessation
clinics around China, but only 43% of them provided
smoking cessation medications (also difficult to obtain
in pharmacies), and only 1–2 patients per week visit
cessation clinics on average.8,9 Furthermore, cultural and
social barriers to seeking help for tobacco dependence
may also play a role. According to GATS China 2018,
although up to 86% of people believe that smoking
causes disease, and 19.8% of smokers (nearly 60 million
Chinese) had tried to quit smoking in the past 12
months, the 6-month continuous abstinence rate re-
mains very low.6,10 Most ex-smokers quit smoking only
by their own willpower,11 further highlighting the need
for support. Given the current situation, exploring
evidence-based, effective, low-cost, and widely accessible
smoking cessation services is of great practical
significance.
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Billions of people worldwide use social media12; thus,
using social media for smoking cessation seems
feasible.13,14 Given the popularity of social media, there
may be more opportunities to reach people who are
challenging to engage through traditional smoking
cessation forms. Besides, social media platforms are
highly interactive, and allow users to connect with
others, to get support from others, and share their ex-
periences with others. Social media-based smoking
cessation programs usually help smokers quit by deliv-
ering information related to smoking cessation and
providing opportunities to directly interact with others.
Studies have shown that Facebook and other social
media is effective for smoking cessation.14,15 In China,
WeChat, similar to Facebook, hasover 1 billion monthly
active users.

Recently, WeChat has become the premier mobile
social media app in China, offering a wide array of
features including instant messaging for text, images,
and files, video calling, and content sharing for web
pages, images and articles. Its robust social network
capabilities also allow it to merge features and func-
tionalities commonly found on Facebook, Instagram,
and WhatsApp, making it an all-in-one social media
platform. WeChat Public Platform accounts and mini-
programs (https://mp.weixin.qq.com/) provide various
health, business, and other services for individuals and
organizations. With the features of simplicity, afford-
ability, immediacy, widespread availability, and ease of
access, the WeChat Users by Country 202216 reported
that there are more than 1 billion people in China who
use WeChat regularly. In recent years, a growing
number of researchers or organizations use WeChat to
carry out scientific research or medical and health ser-
vices, such as health education, behavior promotion,
follow-up care interventions.17 Its advantages of
improving the communication efficiency, increasing
follow-up rates, wide coverage, convenience for the
elderly and inexperienced smartphone users, make it
the most promising platform for conducting online in-
terventions for smokers to quit.17–21 Several studies
indicate that WeChat-based smoking cessation is
feasible and effective for Chinese smokers, but the re-
sults of abstinence rates are inconsistent across
studies.22–26 Thus, there is a need for evidence from large
sample size, high-quality research on smoking cessation
interventions through WeChat to provide more accurate
and reliable results.

Cognitive Behavioral Therapy (CBT) has been
considered as a gold standard of psychotherapy,27 and is
widely used in smoking cessation and other substance
use disorders treatment.28 Comprehensive intervention
measures for quitting smoking include strengthening
smoking cessation motivation, correcting mis-
perceptions that lead to smoking, training in skills to
cope with stress and cravings, preventing relapse, and
maintenance of long-term smoking abstinence.29 Our
www.thelancet.com Vol 60 June, 2023
previous research demonstrated the efficacy of a smok-
ing cessation intervention via text messages (CBT-based
‘Happy Quit’) in China.30 This ‘WeChat WeQuit’ pro-
gram focuses on changing participants’ thoughts and
behaviors that lead to smoking, such as changing
thinking patterns, identifying social or environmental
cues, seeking social support, relaxation training,
problem-solving strategies, managing weight via healthy
eating and exercise (the curriculums in details see
Supplementary File S1). The WeChat-based intervention
includes all features of text message-based intervention,
and it has some unique features, such as hold-to-talk
voice messaging, broadcast (one-to-many) messaging
in WeChat group with as many as 500 users, video calls,
sharing for photograph, audio, video, and web links.
However, our assessment of the existing literature
indicated there was no research exploring the efficacy of
CBT-based smoking cessation intervention through
WeChat. In response to this, we designed a CBT-based
mobile smoking cessation intervention (‘WeChat
WeQuit’ program) for treatment-seeking smokers in
China. The primary aim of this study is to evaluate the
efficacy (preliminary by evaluating biochemically veri-
fied 26-week continuous quit rate) of the ‘WeChat
WeQuit’ program in China. We hypothesized that this
program could significantly improve quit rates among
current smokers interested in cessation.
Methods
Study design, participants and recruitment
This was a WeChat-based, single-blind, two-arm RCT
(randomised controlled trial) undertaken in China
without regional restrictions between March 19, 2020
and November 16, 2022. Research staff, including clin-
ical trial monitors, research assistants, and statisticians,
were blinded to the treatment group assignments.
Current smokers who wanted to quit smoking within a
month were invited to join the program through online
or offline advertisements, and participants who met
eligibility criteria were randomly assigned to the inter-
vention group or the control group in a 1:1 ratio. The
intervention group received the ‘WeChat WeQuit’ pro-
gram for 14 weeks (2 weeks during prequit stage and 12
weeks during the postquit stage), while the control
group received control messages (e.g. thanks for their
participation, reminders of selected quit date, and re-
minders of the last follow-up date). Both groups were
followed up at 26 weeks after the quit date.

The eligibility criteria for participants were: cigarette
smokers (smoked more than 100 cigarettes, and
currently smoked five cigarettes or more per day), aged
18 and above, could read and write in Chinese, had a
smartphone and owned a WeChat personal account,
wanted to quit smoking within one month (by
responding YES to the question of “I really want to stop
smoking and intend to within one month”), and were
3
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willing to provide informed consent to participate in the
study. Participants who had begun to quit smoking
within the past three months or were receiving other
smoking cessation treatment at the time of information
checking were excluded from this study.

Participants were recruited from March 19, 2020 to
May 2, 2022 via online (WeChat, web news, and Weibo)
and offline (communities and hospitals) advertisements.
Potential participants were encouraged to contact us by
sending messages or making a call. More than 90% of
participants were recruited from online advertisements.
Research assistants (Dr. Yi Liu, Dr. Ling Li, PN. (Nurse
Practitioner) Zitang Zhou, Dr. Yunfei Wang) responded
to evaluate eligibility and explain the purpose of the
study to each participant. All participants were told that
they would be randomly assigned to the intervention
group or the control group, and they were free to
withdraw from the research at any point in time. Then,
they were asked to provide their telephone number
(strictly confidential and used only for this study) for use
in an emergency and subscribe to the WeChat sub-
scription account named “科学戒烟日志” (“Evidence-
based Journey to Quit Smoking”, “Ke-Xue-Jie-Yan-Ri-
Zhi” in Chinese pinyin) in Chinese. Finally, a link
containing electronically informed consent and another
link containing baseline information were sent to each
participant separately.

Intervention
The design of this WeChat-based ‘WeChat WeQuit’
intervention was primarily based on Cognitive Behav-
ioral Theory (CBT) and our previous text message-based
‘Happy Quit’ intervention.30 The ‘WeChat WeQuit’
program contained two different sections: 1) “preparing
to quit” focuses on motivation to quit and helps partic-
ipants develop a quit plan, identifies smoking patterns,
triggers, reasons for quit, and sources of support,
teaches relaxation techniques, etc. 2) “quitting and
relapse prevention” teaches tips to cope with cravings or
difficult situations, strategies to deal with weight gain,
skills for preventing relapse, resources for how to
maintain a healthy lifestyle, identifying peer support,
and so on. The intervention has been developed by Dr.
Liao (Supplementary File S1 for the intervention cur-
riculums) and evaluated by a pilot study (Supplementary
File S2 for pilot results). Three to five messages were
sent to participants who were allocated to the interven-
tion group during the first four weeks, then one to three
messages were sent until 12 weeks. Relaxation audios
and pictures were presented in the WeChat subscription
account for them to use at any time. About 80% of in-
formation was read by participants. This CBT based
program focuses on how participants think about quit-
ting (‘cognitive’ principles) and what they do when
quitting (‘behavior’ principles). More details about the
development of the ‘WeChat WeQuit’ program is
described in the study protocol.31
Ethics statement
Each participant was signed an electronically informed
consent before enrolling in this study. Ethical approval
was granted by the ethics committee of the National
Clinical Research Center, the Second Xiangya Hospital
(2018 Ethics Approval File no. 010), and the Sir Run
Run Shaw Hospital (2020 Ethics Approval File no. 34).

Baseline data collection, randomisation, and group
allocation
Demographic information (such as gender, age, and
educational level) and smoking characteristics
(including cigarettes smoked per day, motivation to quit,
self-efficacy to quit, nicotine dependence, and craving)
were collected from all participants at baseline. Motiva-
tion to quit and self-efficacy were measured by the Vi-
sual Analogue Scale (VAS = response options were
integers from 0 (not at all) to 10 (very much), used to
assess the levels of motivation, self-efficacy, and craving,
i.e. higher scores indicate greater motivation or self-
efficacy, stronger craving); nicotine dependence was
measured by the Chinese version of the Fagerström Test
for Cigarette Dependence (FTCD)32 and severe or high
dependence was defined as FTCD ≥ 5; smoking craving
was measured by the VAS and the modified Penn
Alcohol Craving Scale with replacement of “alcohol” to
“smoking” (PACS). Adverse events were measured by an
open-ended question 2 weeks after quit date and at the
last follow-up. Participants were equally assigned to the
intervention group or the control group based on the
stratified random method after completing the baseline
information and being checked for eligibility by the
research assistants. The process was fully automated
and computerized by Microsoft SQL Server 2008. The
balanced factors included gender (male or female), age
(≤34 or >34 years), educational level (≤ or >12 years),
cigarettes smoked per day (≤20 or >20 cigarettes), and
FTCD (≤5 or >5 scores).

Procedures
We used “Quit Date” to divide the process of the pro-
gram into two stages: preparation/prequit stage (2
weeks) and postquit stage (12 weeks, earlier postquit
stage focused on dealing with withdrawal symptoms and
later on preventing relapse). After randomisation, all
participants from both groups were mailed a physical
copy of a book with smoking cessation guidance. Par-
ticipants from the intervention group received the
‘WeChat WeQuit’ program from the WeChat subscrip-
tion account. The period for intervention was 14 weeks,
including 2-week quitting preparation intervention and
12-week postquit intervention. The number of mes-
sages/pictures/audios intensively sent to them during
the 2-week prequit and 4 weeks postquit, then less
intensively from week 5 to week 12 postquit. All in-
terventions were automatically delivered by the WeChat
subscription account. A WeChat group was created for
www.thelancet.com Vol 60 June, 2023
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answering questions from participants, and sharing the
latest resources related to quitting smoking, and pro-
moting communication between participants (peer
support), as well as providing interactive platform be-
tween participants and health care providers. In addi-
tion, intervention participants could contact us at any
time through WeChat one-to-one private chat, or phone
calls for help (no additional support for participants
from the control group). Participants from the control
group received no smoking cessation messages by the
study team; they only received follow-up questionnaires
at check-up points, reminders of their quit date and the
end of the trial to receive the WeChat-based intervention
of “Evidence-based Journey to Quit Smoking”.

Online-based follow-up questionnaires were auto-
matically sent to all participants at weeks 1, 4, 8, 12, 16,
20, and 26 after the quit date. Participants completed
information at each time-point, including baseline and
follow-up questionnaires, via a link that automatically
sent by the WeChat subscription account (“Ke-Xue-Jie-
Yan-Ri-Zhi”). No participants withdrew from the study,
thus all participants received all links automatically for
completing follow-up questionnaires. Automatic re-
minders were sent to participants who did not submit
any follow-up questionnaires on the next day. All data
were collected and stored on a cloud server. The groups
were unblinded after completing data analysis.

Outcomes
The primary outcome measure was self-reported
continuous smoking abstinence rate (abstinence over
the whole follow-up period), biochemically validated at
26 weeks after quit day. The researcher contacted par-
ticipants who had self-reported 26-week continuous
smoking abstinence to further confirm their smoking
status, then mailed cotinine urine dipsticks with urine
cotinine cut-off point of 200 ng/ml to verify their
smoking status. All test results were confirmed by
sending photographs33 and then further confirmed by
themselves and their family members via online
communication. The secondary outcome measures
included: acceptability and feasibility of the program
(assessed at 4 weeks after the quit date), and the rate of
completion of the program/rate of follow-up; self-re-
ported 7-day point prevalence of abstinence at weeks 1,
4, 8, 12, 16, 20, and 26 after the quit date, and self-
reported continuous smoking abstinence rate at weeks
4, 8, 12, 16, 20, and 26 after the quit date; and the
reduction of cigarette consumption (compared to base-
line, the reduction of cigarettes smoked per day at 1, 4,
8, 12, 16, 20, and 26 weeks among participants who
were still smoking after the quit date).

Statistical analyses
The sample size estimation of recruiting 2000 partici-
pants was primarily based on our previous study of
‘Happy Quit’30 as well as our pilot results (see
www.thelancet.com Vol 60 June, 2023
Supplementary File S2) (for more details, see the study
protocol31). On the basis of the results of Happy Quit
with a total of 1369 participants, biochemically verified
continuous smoking abstinence at 24 weeks was 6.5%,
6.0% and 1.9% in the high-frequency messaging
(HFM) group, the low-frequency messaging (LFM)
group, and the control group, respectively. It is esti-
mated that, for assessing biologically verified contin-
uous smoking abstinence, 1162 participants (518
participants in each group) are required to achieve 95%
power (1-beta = 0.95), as significant at the 5% level
(alpha = 0.05), of an increase in the primary outcome
measure from 1.9% in the control group to 6.0% in the
intervention group. On the basis of the pilot results
(biochemically verified continuous smoking abstinence
at 26 weeks was 8.1% in the intervention group and
1.8% in the control group), we only needed to recruit a
total of 488 participants. In this study, a final target
sample size of 2000 participants (1000 in each arm)
could have more than a 95% chance of detecting a
significant difference.

Data were analyzed by R software (version 4.2.1)
between November 20 and December 12, 2022. Smok-
ing cessation/abstinence rates were calculated as the
number of abstinent participants divided by the number
of total participants at baseline. Baseline characteristics
between the study groups, between completers and
incompleters, and incompleters’ baseline characteristics
between the two study groups were compared by the
chi-square test for categorical variables and the Stu-
dent’s t-test or Wilcoxon rank-sum test for continuous
variables, as appropriate. The Shapiro–Wilk test was
used to test the normality.

Data analyses were based on an intention-to-treat
(ITT),34 all randomised participants were included in
the analysis. For the primary analyses, we used multiple
imputation (MI) to impute missing outcome data. Par-
ticipants with missing abstinence outcomes (self-re-
ported 7-day point prevalence of abstinence at 1, 4, 8, 12,
16, 20, and 26 weeks) were imputed by multiple impu-
tation models, using study group, age, gender, educa-
tion, urban-rural, regions, cigarettes smoked per day at
baseline, FTCD score, BMI, years of smoking, previous
quit history, PACS score, and VAS score for motivation
to quit, self-efficacy, and craving. Rubin’s rule has been
used to pool the estimates from 10 imputed datasets.
We also did two sensitivity analyses for the abstinence
outcomes. First, we applied the last observation carried
forward (LOCF) analyses: participants with missing
outcome measures were considered to have no change
in smoking behavior from the last observation. Second,
we did per-protocol (PP) analyses by excluding partici-
pants with missing outcomes.

Logistic regression models have been applied to
examine the intervention effect on outcomes, including
biochemically verified continuous abstinence at 26
weeks; self-reported 7-day point prevalence of
5
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abstinence at 1, 4, 8, 12, 16, 20, and 26 weeks; and self-
reported continuous abstinence at 4, 8, 12,16, 20, and 26
weeks. Odds ratios (OR) were used to measure the
outcomes for the intervention group compared with the
control group. Each model was further adjusted for the
following eight baseline categorical variables: gender,
age, education, urban-rural, regions, cigarettes smoked
per day at baseline, FTCD score, and previous quit
attempt. We also examined the intervention effect of the
primary outcome in subgroups that were defined by
eight categorical baseline variables: gender, age, educa-
tion, urban-rural, regions, cigarettes smoked per day at
baseline, FTCD score, and previous quit attempt. The
condition × subgroup interactions and cessation rates in
the intervention and control groups, were assessed with
the use of the logistic regression models. We used
Kaplan–Meier curves and the logrank test for analyses of
time to relapse. All tests were two-sided, with p values of
less than 0.005 judged as statistically significant.

This study has been registered at ClinicalTrials.gov,
Identifier: NCT03169686, website: https://clinicaltrials.
gov/ct2/show/NCT03169686.

Role of the funding source
The research is supported by the Natural Science
Foundation of Hunan Province (2020JJ4794, YLiao), the
K.C. Wong Postdoctoral Fellowship for YLiao to study at
King’s College London, and China Medical Board
(CMB) Open Competition Program (grant no. 15-226,
22-485, YLiao). The funders had no role in study design,
data collection and analysis, decision to write the report
or to submit the paper for publication. The corre-
sponding author Dr. Yanhui Liao had access to dataset
and decision to submit for publication.
Results
Between March 19, 2020 and November 16, 2022, 5059
potential participants were screened for eligibility; 2341
were found eligible; 2013 provided informed consent;
and 2000 completed baseline assessment, were included
in the trial, and were randomly assigned to either the
intervention or the control group (Fig. 1). The accept-
ability of the ‘WeChat WeQuit’ program (see the study
protocol31) was assessed between March 19 and June 28,
2020 (the first 100 participants from the intervention
group, response rate was 96%), and displayed in
Supplementary Table S1. The overall program satisfac-
tion was 89.6%. During the trial, no treatment-related
serious adverse events were reported from the partici-
pants, except for some common withdrawal symptoms
(such as irritability, anxiety, depression, and insomnia)
during the first one or two weeks after quit date. A few
participants reported using smoking cessation medica-
tion (n = 8) or electronic cigarettes (n = 3). None of these
participants reported any safety issues, and none of
them succeeded in quitting smoking.
By ITT, the primary analyses included all partici-
pants randomly assigned to the intervention group
(n = 1005) or control group (n = 995). There were no
significant differences in overall follow-up rates be-
tween the two study groups (86.0% in the intervention
group and 87.2% in the control group, χ2 = 0.691,
p = 0.406). The baseline characteristics were well
balanced between groups (Table 1). Baseline charac-
teristics between participants who completed all follow-
ups and loss to follow-up participants is shown in
Supplementary Table S2; participants who received no
more than 12 years of education were more likely to be
lost to follow-up. Baseline characteristics of those lost
to follow-up shows no statistical significance between
the two study groups (Supplementary Table S3). The
geographical distribution across China’s 31 provinces/
regions of participants is provided in Supplementary
Table S4.

The biochemically verified 26-week continuous
smoking abstinence rate was higher in the intervention
group (11.94% vs 2.81%, OR = 4.68, 95% CI: 3.07–7.13,
p < 0.0001) compared with the control group (Table 2).
Self-reported 7-day point prevalence abstinence rate at 1,
4, 8, 12, 16, 20, and 26 weeks after the quit date, and
self-reported continuous smoking abstinence rate at
weeks 4, 8, 12, 16, 20, and 26 after the quit date are
shown in Table 2, Supplementary Figs. S1 and S2. The
secondary outcomes of self-reported 7-day point and
continuous abstinence rates at all follow-up points were
higher in the intervention groups than those in the
control group (all p < 0.0001). The probability of
continuous abstinence between the two study groups is
shown in Supplementary Fig. S3. Quit/abstinence rates
were gradually decreased at each assessment point in
both groups. The self-reported 7-day point abstinence
rates ranged from 39.70% at week 1%–32.04% at week
26 for the intervention group and 14.17%–11.86% in the
control group. The continuous abstinence rates ranged
from 34.33% at week 1%–24.28% at week 26 for the
intervention group and 9.65%–6.13% in the control
group (Table 2). The results of significantly higher quit
rates in the intervention group than the control group
were confirmed by the last observation carried forward
(Supplementary Table S5) and per-protocol analyses
(Supplementary Table S6). In addition, smokers (those
who reported smoking more than 5 cigarettes after the
quit date) in both groups consumed about 4 fewer cig-
arettes per day over the 26 weeks follow-up after the quit
date (Supplementary Table S7).

The effect of the ‘WeChat WeQuit’ intervention on
the primary outcome of the ITT-based biochemically
verified 26-week continuous smoking abstinence rate by
subgroup is shown in Fig. 2. Compared with high
nicotine dependence participants (FTCD > 5), those who
had low nicotine dependence (FTCD ≤ 5) were sug-
gestively more likely to quit smoking (χ2 = 7.77,
p = 0.0053). Moreover, participants who had previous
www.thelancet.com Vol 60 June, 2023
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(n=2013 participants)

3046 ineligible
• 2718 did not meet inclusion criteria

(not smoking, not willing to quit in 
time or select a quit date)

• 328 did not respond or completed 

13 participants dropped out

Randomised (n=2000 participants)

Intervention group 
(n=1005 participants) 

Completed
(n=864 participants, 86.0%)

Did not completed
(cumulative)

Week 1 (n=138)
Week 4 (n=138)
Week 8 (n=139)

Week 12 (n=138) 
Week 16 (n=139)
Week 20 (n=138) 
Week 26 (n=140)

Did not completed
(cumulative)

Week 1 (n=121)
Week 4 (n=122)
Week 8 (n=121)
Week 12 (n=122)
Week 16 (n=123) 
Week 20 (n=120) 
Week 26 (n=124)

Analyzed  
(n=995 participants)

Analyzed 
(n=1005 participants) 

Enrollment

Control group
(n=995 participants) Allocation

Follow-up

Analysis

Assessment for eligibility
(n=5059 participants)

Completed
(n=868 participants, 87.2%)

Fig. 1: CONSORT flow diagram.
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quit attempt(s) were suggestively more likely to quit
smoking (χ2 = 7.66, p = 0.0056).
Discussion
Compared with participants from the control group,
participants who received the ‘WeChat WeQuit’ inter-
vention were significantly more likely to quit smoking at
6 months. The intervention was more effective than the
control at all assessment points during the 6 months of
follow up. The results were consistent across several
different analyses. Therefore, we conclude that the
‘WeChat WeQuit’ program is effective for achieving
cessation at six months among treatment-seeking
smokers in China. We observed no significant adverse
events with this intervention. The observed effect on
www.thelancet.com Vol 60 June, 2023
validated abstinence was similar to or better than those
of other mobile phone-based interventions for smoking
cessation.30,35

This large sample size RCT assessed the efficacy of a
CBT-based smoking cessation intervention delivered via
WeChat. Different from text messaging-based services
which utilized only text message as an intervention, this
WeChat-based intervention, developed based on CBT
principles, was integrated into a multicomponent,
multimedia, proactive, interactive, and treatment model
for treatment-seeking smokers. This suggests that
WeChat-based smoking cessation support can provide
more intuitive online content to guide users than text
messaging-based services, and may be a crucial
component for improving smoking cessation in China,
benefiting from the unique characteristics of WeChat
7
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Characteristic Intervention group (n = 1005) Control group (n = 995) p-values

Gender 0.8094

Male 942 (93.73%) 930 (93.47%)

Female 63 (6.27%) 65 (6.53%)

Age (years) 0.9524

≤34 326 (32.44%) 324 (32.56%)

>34 679 (67.66%) 671 (67.44%)

Education (years) 0.2566

≤12 205 (20.40%) 183 (18.39%)

>12 800 (79.60%) 812 (81.61%)

Urban-Rural 0.3765

Urban 881 (87.66%) 859 (86.33%)

Rural 124 (12.34%) 136 (13.67%)

Regions 0.6241

East 511 (50.85%) 507 (50.95%)

Middle 300 (29.85%) 311 (31.26%)

West 194 (19.30%) 177 (17.79%)

Cigarettes smoked per day 0.2141

≤10 216 (21.49%) 222 (22.31%)

11–20 596 (59.30%) 564 (56.68%)

21–30 146 (14.53%) 142 (14.27%)

>30 47 (4.68%) 67 (6.73%)

FTCD score 0.2665

≤5 693 (68.96%) 663 (66.63%)

>5 312 (31.04%) 332 (33.37%)

BMI 24.82 ± 3.41 24.76 ± 3.57 0.4129

Years of smoking 18.9 ± 9.6 19.3 ± 9.7 0.9975

Previous quit attempts 0.3698

Yes 741 (73.73%) 751 (75.48%)

No 264 (26.27%) 244 (24.52%)

Motivation to quit 8.3 ± 1.9 8.2 ± 2.1 0.9869

Self-efficacy to quit 7.4 ± 2.3 7.2 ± 2.4 0.3958

PACS score 17.3 ± 4.9 17.6 ± 4.8 0.7518

VAS score 6.5 ± 2.1 6.7 ± 2.0 0.2506

Data are n (%) or Mean ± SD. FTCD: Fagerstrom Test for Nicotine Dependence; BMI: Body Mass Index (kg/m2); PACS: Penn Alcohol Craving Scale; VAS: Visual Analogue Scale
(0–10 scores); p-values: chi-square test or t-test/Mann Whitney Wilcoxon test.

Table 1: Demographic characteristics at baseline.
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such as ease of deployment, low cost, and ability to reach
vulnerable populations. Considering 1) the extremely
high rates of smoking in China, especially among men,
2) smoking cessation services are not widespread and
may be difficult to access by some populations in China,
and 3) WeChat is extremely popular in China, then the
current study findings indicate that smoking cessation
via WeChat could help a substantive number of Chinese
smokers to stop in the future.

To be specific, this study shows that biochemically
verified 26-week continuous smoking abstinence rate
(often regarded as the ‘gold standard’ in verification of
quitting smoking) in the intervention group (almost
12%) was more than 4 times higher than that in the
control group, which is better than our previous study of
a text messaging-based intervention (6.5%),30 indicating
that WeChat-based smoking cessation services could be
more effective than text messaging-based services (also
used predominantly online recruitment), as the WeChat
platform can provide more intuitive interventions (e.g.
text, image, video). However, a text message-based
smoking cessation intervention via WeChat with 722
participants conducted in 5 cities in China found that
biochemically verified continuous abstinence at 6
months was only 6.9% in the intervention group and
3.0% in the control group.25 The quit rate for the inter-
vention group was slightly higher than the result of
6.5% in our text messaging-based study,30 and the quit
rate of 3.0% for the control group was consistent with
2.8% in the current trial. A pilot three-arm RCT with
403 participants found that the 7-day point quit rate at 4-
week follow-up was 15.6% and 20.6% in the Standard
Group and Enhanced Group respectively, and 10.6% in
the Waitlist Group,26 which was much lower than the
www.thelancet.com Vol 60 June, 2023
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Outcome Intervention group Control group OR (95%CI) AOR (95%CI)a p-value

N = 1005 N = 995

Primary outcome

Verified abstinence 120 (11.94%) 28 (2.81%) 4.68 (3.07–7.13) 4.65 (3.09–7.23) <0.0001

Secondary outcomes

Self-reported 7-day point prevalence of abstinence

1 week 399 (39.70%) 141 (14.17%) 3.99 (3.21–4.96) 4.08 (3.28–5.10) <0.0001

4 weeks 394 (39.20%) 139 (13.97%) 3.97 (3.19–4.94) 4.09 (3.28–5.12) <0.0001

8 weeks 398 (39.60%) 143 (14.37%) 3.91 (3.15–4.86) 4.05 (3.25–5.07) <0.0001

12 weeks 371 (36.92%) 135 (13.57%) 3.73 (2.99–4.66) 3.84 (3.07–4.83) <0.0001

16 weeks 359 (35.72%) 121 (12.16%) 4.01 (3.19–5.05) 4.11 (3.26–5.21) <0.0001

20 weeks 339 (33.73%) 131 (13.17%) 3.36 (2.68–4.21) 3.43 (2.73–4.32) <0.0001

26 weeks 322 (32.04%) 118 (11.86%) 3.50 (2.77–4.42) 3.54 (2.81–4.50) <0.0001

Self-reported continuous abstinence

4 weeks 345 (34.33%) 96 (9.65%) 4.90 (3.83–6.28) 5.01 (3.91–6.46) <0.0001

8 weeks 311 (30.95%) 81 (8.14%) 5.06 (3.89–6.59) 5.18 (3.98–6.80) <0.0001

12 weeks 293 (29.15%) 70 (7.04%) 5.44 (4.12–7.19) 5.59 (4.24–7.46) <0.0001

16 weeks 277 (27.56%) 67 (6.73%) 5.27 (3.97–7.00) 5.38 (4.06–7.21) <0.0001

20 weeks 261 (25.97%) 64 (6.43%) 5.10 (3.82–6.81) 5.18 (3.89–6.99) <0.0001

26 weeks 244 (24.28%) 61 (6.13%) 4.91 (3.65–6.60) 4.95 (3.70–6.73) <0.0001

OR: odds ratio; 95% CI: 95% confidence interval; AOR: adjusted odds ratio. aThe analysis was adjusted for gender, age, education, urban-rural, regions, cigarettes smoked per
day, FTCD score and previous quit attempts at baseline.

Table 2: Verified continuous smoking abstinence and 7-day point prevalence of abstinence between two groups by intention-to-treat analysis
(multiple imputation).

Articles
current study (39.2% in the intervention group and 14%
in the control group).

The results from the current trial along with other
studies indicate that the long-term quitting rate is still
low. In China, it is well known that cigarettes are closely
connected with social and cultural activities.36 Our pre-
vious study revealed that more than 90% of current
smokers have shared and accepted cigarettes and even
more than 60% of non-smokers have given cigarettes as
gifts to others,37 which greatly prevents people from
quitting smoking. Nevertheless, short-term (especially
during the first week) quit rates are quite promising
with the ‘WeChat WeQuit’ intervention. Over a third of
participants reported 7-day point abstinence. Although a
large number of participants didn’t successfully quit for
26 weeks, participants from the two study groups
consumed approximately three fewer cigarettes per day
during the follow-up period. It is worth noting that,
participants who smoked fewer cigarettes per day or had
previous quit attempt(s) were more likely to quit
smoking. Our previous text-messaging study also found
light smokers or smokers who had many previous quit
attempts were more likely to maintain long-term absti-
nence.38 Another WeChat-based study also found that
smokers with low nicotine dependence were more likely
to quit.25

The study sample consisted mainly of men (>90% in
both intervention and control group) and two thirds
were older than 34 years. This is reflective of the pop-
ulation of smokers in China. More than 50% of adult
www.thelancet.com Vol 60 June, 2023
men and only 2.1% of women are current smokers in
China.6 Findings from the nationwide China Health
Literacy Survey during 2018–2019 revealed that older
smokers are more likely to develop tobacco dependence
than younger ones, and smokers with tobacco depen-
dence experience more difficulty quitting smoking.39

Thus, older smokers would be more likely to seek help
to quit. Furthermore, the sample consisted of 260 rural
participants. Our results showed a trend of lower quit
rates among rural compared to urban participants.
However, a study with 233 rural, 107 suburban, 63 ur-
ban participants found that rural smokers reported
better smoking cessation outcomes than urban
smokers.40 This study has several strengths. A WeChat-
based intervention has unique advantages in China,
such as wide coverage, low cost, real time, flexibility,
multimedia; the sample size is large, and participants
came from 31 provinces and autonomous regions of
China; blind randomisation was used; baseline prog-
nostic factors were well balanced between the two study
groups; researchers who gathered data and conducted
analyses were masked to treatment allocation; the pri-
mary outcome of 26-week continuous abstinence was
biochemically verified; all analyses were on an ITT basis,
and we also conducted sensitivity analyses with the
traditional approaches to deal with missing data in
smoking cessation studies and per-protocol analyses,
with consistent findings. This study was conducted
during COVID-19 pandemic (from March 19, 2020 to
November 16, 2022), the effectiveness of our RCT
9
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Characteristic

Gender

Male

Female
Age (years) 

≤ 34

> 34
Education (years)

≤ 12 

> 12 

Urban -Rural

Urban

Rural
Regions

East

Middle

West
Cigarettes smoked per day

≤ 10

11-20

21-30

> 30

FTCD score

≤ 5

> 5
Previous quit attempt

Yes

No

Quit

113 (12.0%)

7 (11.1%)

38 (11.7%)

82 (12.1%)

25 (12.2%)

95 (11.9%)

109 (12.4%)

11 (8.9%)

66 (12.9%)

29 (9.7%)

25 (12.9%)

31 (14.4%)

72 (12.1%)

15 (10.3%)

2 (4.3%)

96 (13.9%)

24 (7.7%)

101 (13.6%)

19 (7.2%)

Total

942

63

326

679

205

800

881

124

511

300

194

216

596

146

47

693

312

741

264

Intervention group

Quit

27 (2.9%)

1 (1.5%)

9 (2.8%)

19 (2.8%)

9 (4.9%)

19 (2.3%)

27 (3.1%)

1 (0.7%)

15 (3.0%)

7 (2.3%)

6 (3.4%)

7 (3.2%)

17 (3.0%)

3 (2.1%)

1 (1.5%)

20 (3.0%)

8 (2.4%)

22 (2.9%)

6 (2.5%)

Total

930

65

324

671

183

812

859

136

507

311

177

222

564

142

67

663

332

751

244

Control group

0.01 0.1 1 10 100

Odds Ratio OR

4.56

8.00

4.62

4.71

2.69

5.62

4.35

13.14

4.86

4.65

4.22

5.15

4.42

5.31

2.93

5.17

3.38

5.23

3.08

95% -CI

[2.96;   7.01]

[0.95;  67.03]

[2.19;   9.72]

[2.83;   7.86]

[1.22;   5.92]

[3.40;   9.30]

[2.82;   6.71]

[1.67; 103.35]

[2.74;   8.65]

[2.00;  10.78]

[1.69;  10.54]

[2.21;  11.96]

[2.57;   7.60]

[1.50;  18.75]

[0.26;  33.33]

[3.15;   8.48]

[1.49;   7.63]

[3.26;   8.39]

[1.21;   7.84]

P -value

< 0.0001

0.0415

< 0.0001

< 0.0001

0.0173

< 0.0001

< 0.0001

0.0145

< 0.0001

0.0006

0.0023

0.0001

< 0.0001

0.0048

0.2780

< 0.0001

0.0038

< 0.0001

0.0176

Control better Intervention better

Fig. 2: Rates of biochemically validated continuous smoking abstinence in various subgroups at 6 months by intention-to-treat analysis
(multiple imputation). Data are n (%); the intervention group had higher cessation rate than the control group across all variables (all
p < 0.0001); OR: odds ratio; 95% CI: 95% confidence interval.
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demonstrates that the WeChat-based online interven-
tion is a useful method for smoking cessation under the
circumstances of restricted activities. However, our
related survey study indicates that the COVID-19
pandemic failed to improve Chinese smokers’ motiva-
tion to quit and to reduce cigarettes smoked per day.38

Nonetheless, our trial has several limitations. Firstly,
similar to other mobile-based interventions, this trial
failed to achieve perfect follow-up, and some potential for
bias may exist. However, there were less than 15% par-
ticipants lost over time in the current study. We applied
different methods to deal with missing data, and each
analysis consistently showed that both self-reported and
biologically verified abstinences achieved statistically sig-
nificant differences between the two study groups. The
potential for self-reporting and social desirability bias in
the study outcomes should also be considered. Secondly,
a very small group of participants used medications or e-
cigarettes to quit during the trial. However, none of them
quit smoking during the trial, which may indicate that
these participants did not impact the cessation outcomes.
Thirdly, to ensure the accuracy of biologically verified
abstinence, we sent two cotinine urine dipsticks to each
participant who reported successfully quitting smoking,
and confirmed the test results by sending pictures and
making calls, and successful outcomes were further
confirmed by their family members. However, the co-
tinine urine test can only detect smoking status within
the past few days, rather than over the past 26 weeks.
Fourth, this trial only assessed the efficacy of the ‘WeChat
WeQuit’ program on its own, and we don’t know its
effectiveness when used alongside other smoking cessa-
tion interventions. Fifth, this WeChat-based intervention
was delivered in mainland China where more than 300
million adult smokers live, the intervention might
require adaptation, translation into other languages with
local evaluation if delivered to other populations. Sixth,
we recruited participants from each province/region in
Mainland China. Our team members are from Zhejiang
and Hunan provinces, which may have contributed to the
high proportion of recruited participants. We can’t be
certain that this is a clinically representative sample, but
the demographical and clinical characteristics of this
sample are similar to our previous of text-messaging
study and reach widely in provinces across China.30

Finally, participants assigned to the control group could
have reduced motivation to quit. To minimize this effect,
we mailed all participants a self-guided smoking cessa-
tion book. However, research found that providing
smoking cessation manuals for participants can increase
www.thelancet.com Vol 60 June, 2023

www.thelancet.com/digital-health


Articles
quit rates.41 Compared with controls from our previous
‘Happy Quit’ who received no smoking cessation inter-
vention,30 providing a smoking cessation book slightly
increased quit rates at 6 months.

Future research in the area of online interventions
for smoking cessation could focus on exploring the use
of more personalized and tailored interventions based
on online feedback. Through a powerful online platform
such as WeChat, individuals’ instant reactions towards
the intervention can be traced, and advanced algorithms
such as artificial intelligence can be used to analyze such
large-scale user feedback for constructing or recom-
mending more attractive and persuasive intervention
materials. By tailoring the intervention to the in-
dividual’s unique characteristics and needs, as well as
incorporating online feedback, researchers may be able
to improve the effectiveness of online interventions for
smoking cessation. Additionally, live streaming in
China is a thriving and fast-growing industry, and the
inauguration of a WeChat live stream communication
platform quickly gained popularity. The potential of
using WeChat-based live streaming communication as
an intervention for smoking cessation in real-time
should be investigated in future studies.

This trial found that the WeChat-based online
smoking cessation intervention quadrupled rates of
abstinence among treatment-seeking Chinese smokers.
It demonstrates the efficacy of CBT-based smoking
cessation intervention via WeChat (‘WeChat WeQuit’
program) in China. Considering China’s high smoking
rate, the extreme lack of smoking cessation services, and
the widespread use of WeChat, we believe that the
‘WeChat WeQuit’ program may have broad application
prospects for reducing the prevalence of smoking. This
WeChat-based intervention has a low cost and likely to
be highly cost-effective, to scale up the ‘WeChat WeQuit’
program for delivery at a national level would potentially
improve population health in China.
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