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ABSTRACT

Introduction:  To  evaluate  the  effectiveness  of
tobacco control efforts, we conducted a comprehensive
analysis of trends in smoking cessation willingness and
behavior among Chinese smokers from 2010 to 2024.

Methods:  Data  were  obtained  from  the  2010
Global  Adult  Tobacco  Survey  (GATS)-China  Project
and  the  National  Adult  Tobacco  Survey  (NATS)
conducted  in  2018,  2022,  and  2024.  All  surveys
employed  multistage  stratified  cluster  random
sampling of the Chinese population aged 15 years and
above.  Complex  sampling  analysis  was  performed  for
calculations,  and  trend  analysis  was  conducted  using
the Cochran-Armitage trend test.

Results:  From  2010  to  2024,  cessation  behavior
among  Chinese  smokers  increased  significantly.
Cessation rates rose from 16.88% to 22.65%,  and the
proportion  of  smokers  who  attempted  to  quit  in  the
past  12  months  increased  from  14.37%  to  24.75%.
The proportion of smokers planning to quit within 12
months increased from 16.10% to 21.61% from 2010
to  2022,  but  dropped  to  16.07%  in  2024.  Over  the
14-year  period,  cessation  rates  and  quit  attempts
increased  significantly  across  almost  all  demographic
groups.  However,  from  2022  to  2024,  cessation  rates
among daily smokers declined while the proportion of
those  willing  to  quit  decreased.  Occasional  smokers
consistently  demonstrated  higher  cessation  rates,  quit
attempts,  and  willingness  to  quit  compared  to  daily
smokers.

Conclusions:  The  observed  increases  in  cessation
behavior  may  be  attributed  to  expanded  smoking
cessation  services  and  extensive  cessation  campaigns
implemented  over  the  years.  Enhanced  cessation
interventions should be targeted toward daily smokers.
Pricing policies, graphic health warnings on packaging,
and  community-based  comprehensive  smoking
cessation  interventions  can  further  enhance  smokers’
willingness  to  quit  and  encourage  more  cessation
attempts. 

 

Tobacco  use  and  secondhand  smoke  exposure
represent  major  risk  factors  for  premature  death  and
disability  from  chronic  diseases  in  China  (1).  As  the
world’s  largest  producer  and  consumer  of  tobacco,
China  faces  a  substantial  economic  burden  of  disease
due  to  tobacco  use,  with  more  than  one  million
tobacco-attributable  deaths  occurring  annually  (2).
The  Chinese  government  has  prioritized  tobacco
control  efforts,  as  evidenced  by  the  State  Council’s
2019  “Healthy  China  2030”  Planning  Outline  (3)  ,
which establishes a target of reducing the smoking rate
to  20%  by  2030.  Various  cities  and  regions  in  China
have  implemented  local  tobacco  control  regulations,
actively  promoted  smoke-free  environments,
established  diverse  cessation  service  models,  and
provided  professional  clinical  cessation  services  to
support  smokers  in  quitting.  These  comprehensive
efforts  have  demonstrated  effectiveness  in  promoting
smoking cessation.

Since  2010,  China  has  established  a  comprehensive
population-based  tobacco  surveillance  system  aligned
with  global  standards.  This  system  has  systematically
monitored  the  tobacco  epidemic  and  the  effectiveness
of tobacco control policies among different population
groups  through  continuous  data  collection  from
nationally  and  provincially  representative  samples.  In
2023,  the  World  Health  Organization  (WHO)  rated
China’s  tobacco  surveillance  system  at  the  “highest
chieving”  level  (4).  This  study  analyzes  the  current
situation and trend changes in willingness  to quit  and
cessation behaviors among Chinese smokers from 2010
to  2024,  providing  insights  into  the  effectiveness  of
China’s smoking cessation efforts over the past decade. 

METHODS

Data  for  this  study  were  derived  from  the  2010
Global  Adult  Tobacco  Survey  (GATS)  China  Project
and  the  National  Adult  Tobacco  Survey  (NATS)
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conducted  in  2018,  2022,  and  2024.  All  four  surveys
employed  multi-stage  stratified  cluster  random
sampling of the Chinese population aged 15 years and
above.  Provinces,  autonomous  regions,  and
municipalities  directly  under  the  central  government
were stratified into urban and rural areas across China.
The  sampling  process  was  conducted  in  three  stages,
with details published previously (5).

The  surveys  collected  data  on  respondents’  basic
information,  willingness  to  quit,  quit  attempts,  and
smoking  cessation  behaviors.  Current  smokers  were
defined  as  individuals  who  smoked  at  the  time  of  the
survey,  with  daily  smokers  smoking  every  day  and
occasional  smokers  smoking  intermittently.  The
cessation  rate  was  calculated  as  the  percentage  of  ex-
smokers  among  the  combined  population  of  current
and  ex-smokers.  Willingness  to  quit  was  defined  as
current  smokers  considering  cessation  within  the  next
12  months,  while  quit  attempts  referred  to  any
cessation  efforts  made  by  current  smokers  in  the
previous 12 months. Survey results were analyzed using
complex  sampling  weighting,  with  each  respondent
assigned  a  unique  weight  for  calculating  survey
estimates.  The  weighting  process  comprised  three
stages  (5).  All  analyses  were  performed  using  SAS
statistical  software  with  complex  sampling  analysis
procedures.  The  Cochran-Armitage  trend  test  was
employed  to  analyze  changes  across  the  four  survey
periods.  Rao-Scott χ2  test  was  used,  and  odds  ratios
(OR)  and  95%  confidence  intervals  (CI)  were
calculated.  All  P  values  were  two-sided,  with  P<0.05
indicating statistical significance. 

RESULTS

In  2010,  13,354  individuals  completed  the  survey,
comprising  6,603  males  and  6,751  females  (6).  In
2018, 19,376 people completed the individual  survey,
including  9,109  males  and  10,267  females  (7).  The
2022 survey included 182,278 individuals, comprising
91,966  males  and  90,312  females.  The  2024  survey
included  193,007  individuals,  with  93,615  males  and
99,392 females. 

Trend Changes for Cessation Behavior
From  2010  to  2024,  the  overall  cessation  rate

increased  significantly  from  16.88%  to  22.65%
(χ2=26.83,  P<0.001),  with  significant  increases
observed across various demographic groups, including
both  males  and  females  (χ2=25.84,  P<0.001;

χ2=8.86,  P=0.031),  individuals  aged  45–64
(χ2=10.46,  P=0.015),  daily  and  occasional  smokers
(χ2=52.85,  P<0.001;  χ2=96.86,  P<0.001),  urban
and  rural  residents  (χ2=10.33, P=0.016; χ2=18.26,
P<0.001),  people  from  western  regions  (χ2=12.13,
P=0.007),  and  those  with  elementary  education  or
below  (χ2=15.76,  P=0.001)  and  middle  school
education  (χ2=41.23,  P<0.001).  Consistently  across
survey rounds, cessation rates were substantially higher
among  women,  elderly  individuals,  and  occasional
smokers  compared  to  men,  younger  people,  and daily
smokers.  Western  regions  generally  showed  lower
cessation  rates  than  middle  and  eastern  regions,  while
individuals  with  elementary  education  or  below
demonstrated  higher  cessation  rates  than  those  with
higher  educational  attainment.  Over  the  14-year
period,  the  most  notable  increases  in  cessation  rates
occurred  among  male  smokers,  occasional  smokers,
and  populations  in  western  regions.  Notably,  from
2022 to 2024, the increase was particularly significant
among  occasional  smokers,  almost  doubling,
while  cessation  rates  dropped  among  daily  smokers
(Figure 1A, Table 1). 

Trend Changes for Willingness to Quit
The proportion of  smokers  planning to quit  within

12  months  fluctuated  from  16.10%  in  2010  to
16.07%  in  2024  (χ2=18.25,  P<0.001).  This  trend
remained  relatively  stable  between  2010  and  2018,
peaked  at  21.61%  in  2022,  and  then  declined
substantially  by  2024.  Significant  changes  were
observed  among  males  (χ2=18.45,  P<0.001),
individuals  aged  over  25  (χ2=21.90,  P<0.001;
χ2=14.36, P=0.003; χ2=11.35, P=0.010), both daily
and  occasional  smokers  (χ2=9.90,  P=0.019;
χ2=51.09,  P<0.001),  urban  residents  (χ2=23.20,
P<0.001),  people  from  eastern  regions  (χ2=12.37,
P=0.006), and those with middle school education and
junior  college  and  above  (χ2=8.01,  P=0.046;
χ2=10.82, P=0.013). In 2010, the willingness to quit
was comparable between daily and occasional  smokers
(16.35%  vs.  16.06%).  However,  over  the  14-year
period,  occasional  smokers  demonstrated  a  substantial
increase  in  quit  intention,  reaching  a  peak  of  39.31%
in 2022 before declining in 2024, while daily smokers
showed  minimal  change.  By  2024,  the  proportion  of
occasional  smokers  willing  to  quit  was  significantly
higher than that of daily smokers (29.75% vs. 14.13%)
(Figure 1B, Table 2). 
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Trend Changes for Quit Attempt
The  proportion  of  smokers  who  attempted  to  quit

smoking in the past  12 months increased significantly
from 14.37% in 2010 to 24.75% in 2024 (χ2=74.16,
P<0.001),  with  a  substantial  rise  from  2010  to  2022,
followed  by  a  steady  increase  from  2022  to  2024.
Significant  increases  were  observed  across  multiple
demographic  groups:  males  (χ2=74.31,  P<0.001),
individuals  aged  25  and  above  (χ2=98.86, P<0.001;
χ2=56.83, P<0.001; χ2=16.38, P<0.001), both daily
and  occasional  smokers  (χ2=48.78,  P<0.001;
χ2=53.83,  P<0.001),  urban  and  rural  residents
(χ2=82.67,  P<0.001;  χ2=25.17,  P<0.001),  people
from eastern, central, and western regions (χ2=18.84,
P<0.001; χ2=32.87, P<0.001; χ2=41.35, P<0.001),
and across all  educational levels (χ2=29.32, P<0.001;
χ2=35.51,  P<0.001;  χ2=18.26,  P<0.001;
χ2=40.68, P<0.001).

Across  survey  rounds,  female  smokers  consistently
showed  slightly  higher  quit  attempt  rates  than  males,
and  younger  adults  (15–44  age  group)  generally
reported  more  quit  attempts  than  older  populations.
Notably,  in  2010,  occasional  smokers  showed  much
higher  quit  attempt rates  than daily  smokers,  and this
disparity continued to widen from 2010 to 2024. Quit
attempt rates showed minimal variation between urban
and rural areas, across different economic regions, and
among different education levels (Figure 1C, Table 3). 

DISCUSSION

This  study analyzes  data  from four  national  surveys
conducted  in  2010,  2018,  2022,  and  2024  among
Chinese  smokers.  The  trend  analysis  results  indicate
that  tobacco  control  efforts  in  China  have  advanced
steadily  over  this  14-year  period,  with  coordinated

multi-sectoral  implementation  of  tobacco  control
compliance  measures  and  Healthy  China  Initiative
objectives.  While  the  overall  cessation  rate  and  quit
attempts  have  increased  steadily  across  almost  all
demographic  groups,  the  proportion  of  smokers
reporting  quit  intentions  and  quit  attempts  in  2024
remained  below  international  averages  (over  60%  for
quit intentions and over 40% for quit attempts) (8).

Due  to  nicotine’s  addictive  nature,  evidence-based
cessation  services  are  essential  for  successful  smoking
cessation  (9).  China  has  developed  an  integrated
cessation  service  model  that  incorporates  smoking
cessation  clinics,  brief  interventions,  quitlines,
community-based  services,  and  mobile  cessation
support.  The  introduction  of  comprehensive
community-based  cessation  services  in  2021  and  the
launch  of  the  Help  You  Quit  APP  in  2023  have
significantly  improved  the  accessibility  and
convenience  of  cessation  services  (10–11).  Through
sustained efforts, China’s cessation service network has
matured,  accessibility  has  improved,  and  the
proportion of physician-provided cessation services has
increased,  making  professional  cessation  assistance
available  to  more  people.  Additionally,  the
implementation  of  tobacco-free  legislation,  effective
law  enforcement  at  city  and  regional  levels,  and  the
development  of  smoke-free  environments  have
collectively  contributed  to  more  people  choosing  to
quit  smoking.  Notably,  cessation  rates  among  daily
smokers dropped from 2022 to 2024. Research shows
that smokers with higher levels of nicotine dependence
typically  experience  poorer  smoking  cessation
outcomes  (12).  The  trend  analysis  results  indicate  the
limited  effectiveness  of  existing  cessation  services  for
daily smokers, highlighting the need for more intensive
or tailored interventions targeting this subgroup.
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significance.
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Trend  analysis  reveals  that  individuals  with
elementary  education  or  below  had  higher  cessation
rates  than  those  with  higher  educational  attainment,
which  contrasts  with  findings  from  most  previous
studies  suggesting  higher  education  is  associated  with
higher  cessation  rates.  Additionally,  the  cessation  rate
among  those  with  junior  high  school  education
increased  significantly  from  12.61%  in  2010  to
21.53% in 2024 (an absolute increase of nearly 10%),
followed  by  a  –6%  increase  in  the  group  with
elementary education or below. These changes reflect a
stronger  response  among  youth  and  low-education
groups  to  national  tobacco  control  policies,  including
school-based health education, adolescent-focused mass
media  campaigns,  and  restricted  access  to  tobacco
among minors implemented during the past decade.

Research  shows  that  willingness  to  quit  smoking
plays  a  significant  role  in  initiating  quit  attempts
(13–14).  China  has  implemented  comprehensive
tobacco  control  advocacy  through  multilevel,
multidimensional  publicity  campaigns.  These  tobacco
control  initiatives  adhere  to  the  World  Health
Organization’s  highest  standards.  Their
implementation  through  diverse  platforms  and
communication  channels  has  markedly  enhanced
public  awareness  of  smoking  cessation  and  facilitated
improved  quitting  outcomes  among  smokers.
However,  the  willingness  to  quit  smoking  dropped
from 2022  to  2024.  This  decline  likely  resulted  from
the  intensive  tobacco  control  advocacy  focused  on
cessation in 2021 and 2022, which was not maintained
at  the  same  level  in  2023  and  2024,  indicating  that
targeted  measures  to  enhance  quit  intention  need
improvement.  The  MPOWER  policy  on  tobacco
control*  introduced by WHO emphasizes that pricing
policies  and  graphic  warnings  on  cigarette  packaging
effectively  increase  quit  intentions  and  quit  attempts
(15).  However,  Chinese  pricing  policies  and  cigarette
packaging  still  fall  considerably  short  of  WHO-
recommended standards. To further enhance smokers’
willingness  to  quit  and  encourage  more  cessation
attempts,  China’s  tobacco  control  policies  must
continue  to  prioritize  pricing  policies  and  packaging
regulations.  Additionally,  providing  comprehensive
smoking  cessation  intervention  services  at  the
community  level,  including  activities  to  enhance  the
willingness  to  quit,  can  expand  the  coverage  of
publicity campaigns to reach more smokers.

This study has several limitations. First, although the
NATS was also conducted in 2015, that year’s national
dataset  lacked  key  indicators  in  the  cessation  section,
preventing  comparable  analysis  with  the  other  surveys
between  2010  and  2018.  Additionally,  this  study
addresses  changes  in  smoking  cessation  that  might  be
less objective in evaluating the effectiveness of cessation
services  in  China.  Further  studies  should  be
implemented  to  better  assess  the  effectiveness  of
smoking cessation services.

Trend  analysis  results  in  this  study  suggest  that
comprehensive  tobacco  control  measures,  such  as
pricing policies, graphic health warnings on packaging,
and  enhanced  cessation  interventions  can  promote
smoking  cessation  behaviors  and  enhance  tobacco
control efforts. 
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