
 

Preplanned Studies

Cigarette and E-Cigarette Use Among Adolescents Based
on a Nationwide Survey — China, 2021

Kaiyuan Min1,&;  Ziyan Meng2,&;  Runping Ma2;  Qing Li2,#;  Juntao Yang1,#

 

Summary
What is already known about this topic?
Adolescent  cigarette  and  e-cigarette  use  remains
common in China. Previous studies identified multiple
individual-,  family-,  and  school-related  risk  factors.
However,  national-level  evidence  distinguishing  dual
use from exclusive cigarette or e-cigarette use is limited.
What is added by this report?
A  nationally  representative  survey  of  high-school
students  in  31  provincial-level  administrative  divisions
in China produced updated estimates of tobacco use in
2021:  dual  (6.9%),  cigarette  (24.6%),  e-cigarette
(9.5%). Socio-ecological factors differed across statuses,
and  some  preventive  measures,  including  school-based
tobacco education, had no associated use reduction.
What  are  the  implications  for  public  health
practice?
Adolescent tobacco control should adopt differentiated
strategies  for  dual/exclusive  tobacco  use,  strengthen
family/peer  involvement,  and  improve  school-based
education program effectiveness.

 

ABSTRACT

Introduction:  The  increasing  availability  of  diverse
tobacco products has led to increased tobacco use. This
study  analyzed  prevalence  and  associated  factors  of
different  tobacco-use  statuses  among  Chinese
adolescents  to  support  effective  interventions  for
cigarette  and  e-cigarette  use  among  adolescents  in
China.

Methods: A two-stage  survey  was  conducted  with  a
weighted  sample  of  15,000 high-school  students  from
31  provincial-level  administrative  divisions  in
mainland China.  The prevalence  of  different  tobacco-
use  statuses  was  also  analyzed.  Individual,  school,
family, and marketing exposure factors associated with
different  statuses  were  analyzed  using  multinomial
logistic regression.

Results:  Prevalences  among  Chinese  high-school
students  were  6.9%  [95%  confidence  interval  (CI):

6.5, 7.3] for dual use, 27.2% (95% CI: 25.0, 29.5) for
overall  tobacco,  9.5%  (95%  CI:  9.1,  10.1)  for  e-
cigarettes,  and  24.6%  (95%  CI:  23.9,  25.3)  for
cigarettes.  Socioecological  factors  were  heterogenous
across  statuses.  Some  factors  expected  to  reduce
tobacco use were not associated with decreased use and
were even associated with increased use.

Conclusion:  It  is  important  to  focus  on  the  shared
and  distinct  factors  influencing  dual  and  exclusive
cigarette/e-cigarette  use  to  develop  intervention
measures.  Integrating  family  involvement,  peer-based
approaches,  and  evidence-based  school  education  into
tobacco  control  programs  may  enhance  the
effectiveness of smoking prevention in adolescents. 

 

Recently, tobacco products used by adolescents have
become  increasingly  diverse  (1).  The  2021  China
National  Youth  Tobacco  Survey  found  16.7%  of
middle  school  students  had  ever  used  cigarettes,  and
16.1%  had  ever  used  e-cigarettes  (2).  However,  most
previous  studies  have  focused  on  either  cigarette  or  e-
cigarette use alone; evidence on dual and exclusive use
statuses  among  Chinese  adolescents  remains  limited.
To develop effective  strategies  for  preventing different
statuses  of  adolescent  use,  it  is  essential  to
comprehensively understand associated factors.

An online survey of  16,365 high-school  students  in
31 provincial-level administrative divisions (PLADs) in
China  comprehensively  collected  information  on
tobacco-use  status,  individual  characteristics,  family
and  school  environments,  and  e-cigarette  marketing.
This  study  analyzed  the  prevalence  and  associated
socio-ecological factors of different tobacco-use statuses
in this population. The findings are intended to inform
effective  interventions  for  controlling  dual  cigarette
and e-cigarette use (dual use) and exclusive cigarette/e-
cigarette  use  among  adolescents  in  China  and  other
countries with similar cultural and policy contexts.

A  two-stage  online  survey  was  conducted  among
high-school  students  from  July  to  September  2021
using  the  sample  size  calculator  developed  by  Wang
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et al.  (3)  to  estimate  the  minimum  required  sample
size.  Based  on  the  results  of  an  online  pilot  survey  of
104  conveniently  sampled  high-school  students,  the
study  set  the  proportion  of  current  e-cigarette  users
among high-school students (p) to 8.7% with a Type I
error rate (α) of 0.05 and absolute error (d) of 0.5%.
The  minimum  sample  size  was  thus  estimated  to  be
12,206.  To  simplify  sample  size  allocation,  we
increased the overall sample size goal to 15,000.

The first stage covered all 31 PLADs in China. The
overall  sample  size  goal  was  allocated  to  each  PLAD
based  on  the  proportion  of  high-school  students
relative  to  the  national  total  according  to  official
statistics.  The  second  stage  employed  stratified
sampling  based  on  sex,  residence,  and  school  type
within  each  PLAD  to  obtain  representative  samples.
The  study  allocated  sample  size  goals  to  each  stratum
based  on  the  proportion  of  high-school  students  in
each  stratum  relative  to  the  total  number  in  the
corresponding  PLAD.  To  minimize  sampling  errors,
strata  with  sample  size  goals  below  30  were
oversampled  to  ensure  at  least  30  students  were
surveyed per stratum.

Participants  were  recruited  through  the  registered
member network of KuRunData. The target group was
identified using basic personal information. Randomly
selected  potential  respondents  received  SMS  messages
and  email  invitations  with  unique  survey  links.
Eligibility  was  verified  through  registered  personal
information, including school affiliation, date of birth,
and IP-based location checks, and periodic authenticity
tests  by  the  platform.  Initially,  21,085  students
accessed  the  survey;  1,652  were  excluded  for
incomplete  responses  and  3,068  for  quality  issues.
These  exclusions  were  due  to  substandard  response
quality,  including  logically  abnormal  or  repetitive
answers, completion in under five minutes, or because
sample size targets for specific strata had been met. The
final sample size was 16,365. The overall response rate
was 77.6% (16,365/21,085).

Because the sample exceeded the predetermined goal
of  15,000,  respondents  received  sample  weights  to
ensure  alignment  of  the  sample  composition  with
official  PLAD  statistics  on  gender,  residence,  and
school type. These weights were calculated by dividing
the  sample  size  goal  by  the  number  of  respondents  in
each stratum. All analyses were performed on weighted
samples unless otherwise stated.

Tobacco-use  status  was  the  outcome variable  in  the
analysis  and  was  classified  into  four  use  categories:
dual,  exclusive  cigarette,  exclusive  e-cigarette,  and  no
use.  Use  was  determined  based  on  self-reported
frequency  of  cigarette/e-cigarette  use  in  the  last  30

days;  one  or  more  days  of  use  were  considered  use.
Dual  use  was  defined  as  concurrent  use  of  cigarettes
and  e-cigarettes.  Thirty-seven  potentially  associated
factors  were  examined  as  exposure  variables,
categorized  into  four  groups:  5  individual
characteristics,  11 family factors,  9 school  factors,  and
2 marketing exposure factors.

A  multinomial  logistic  regression  model
incorporating  all  factors,  adjusting  for  PLAD  fixed
effects,  was  fitted  to  identify  associations  between
independent  factors  and  tobacco-use  status.  To
account  for  the  survey’s  multistage  sampling  process,
complex  survey  data  analyses  were  performed  for  all
statistical  inferences  of  standard  errors,  95%
confidence  intervals  (CIs),  and  statistical  significance,
with standard errors clustered at the primary sampling
unit  level.  Two-sided  P<0.05  indicated  statistical
significance.  All  data  analyses  were  conducted  using
Stata  (version  17.0;  StataCorp  LLC,  College  Station,
Texas,  USA).  Bivariate  choropleth  maps  and  forest
plots  were  generated  using  R  (version  4.3.0;  R
Foundation  for  Statistical  Computing,  Vienna,
Austria).

The  weighted  sample  consisted  of  15,000  students,
with approximately equal proportions of male (49.9%)
and  female  (50.1%)  participants  and  a  median  age  of
17  (interquartile  range:  16–18)  years.  Most  students
resided in  urban areas  (59.5%),  attended general  high
schools  (66.5%),  and  were  in  12th  grade  (48.8%)
(Table 1).

Dual-use  prevalence  was  6.9%  (95% CI:  6.5,  7.3):
11.7%  (95%  CI:  11.0,  12.4)  among  male  students,
significantly  higher  than  female  students’  2.1%  (95%
CI:  1.8,  2.4).  Regionally,  a  higher dual-use prevalence
was  observed  in  the  eastern  [e.g.,  Shanghai:  11.7%
(95%  CI:  4.4,  27.8),  Beijing:  11.1%  (95%  CI:  4.9,
23.4)] and western [e.g., Xinjiang: 9.6% (95% CI: 4.4,
19.1)]  regions  (Figure  1).  Prevalences  of  overall
tobacco use, cigarette use (including dual and exclusive
cigarette),  and  e-cigarette  use  (including  dual  and
exclusive  e-cigarette)  were  27.2%  (95%  CI:  25.0,
29.5),  24.6%  (95% CI:  23.9,  25.3),  and  9.5%  (95%
CI: 9.1, 10.1), respectively (Figure 1).

Some  factors  showed  consistent  associations  across
different tobacco-use statuses;  others exhibited varying
effects  depending  on  tobacco-use  type.  Among  socio-
ecological  factors,  consistent  associations  were  found
across  use  types  for  high  parental  educational
attainment  [secondary  school  vs.  above  secondary
school:  odds ratio (OR)  dual  use  0.70 (95% CI:  0.56,
0.87),  exclusive  cigarette  use  0.75  (95%  CI:  0.66,
0.85),  exclusive  e-cigarette  use  0.73  (95%  CI:  0.57,
0.92)],  perceived  favorable  family  economic  status
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[poor vs. good: 0.22 (95% CI: 0.14, 0.34), 0.58 (95%
CI:  0.46,  0.74),  0.35  (95% CI:  0.21,  0.57)],  paternal
e-cigarette use [current use: 4.04 (95% CI: 3.16, 5.16),
2.02  (95%  CI:  1.6,  12.44),  3.77  (95%  CI:  2.71,
5.24)],  attending  vocational  high  schools  [3.63  (95%
CI: 2.99, 4.42), 1.36 (95% CI: 1.21, 1.53), 4.62 (95%
CI:  3.62,  5.90)],  close friends using e-cigarettes  [more
than  half  using:  27.62  (95% CI:  17.05,  44.73),  2.00
(95% CI: 1.30, 3.08), 9.25 (95% CI: 5.10, 16.79); less
than  half  using:  13.70  (95%  CI:10.62,  17.66),  0.87
(95% CI: 0.73, 1.03), 6.15 (95% CI: 4.41, 8.59)], and
free giveaways [1.99 (95% CI: 1.59, 2.50), 1.54 (95%
CI: 1.27, 1.87), 1.84 (95% CI: 1.35, 2.50)].

Other  factors  demonstrated  distinct  or  opposite
patterns  across  tobacco-use  statuses.  Urban  residence
was  positively  associated  with  dual  use  and  exclusive
cigarette  use  [1.74  (95%  CI:  1.43,  2.12),  1.89  (95%
CI:  1.69,  2.12)]  but  negatively  associated  with
exclusive  e-cigarette  use  [0.75  (95% CI:  0.59,  0.96)].
Stricter family policies on cigarette/e-cigarette use were
associated  with  decreased  exclusive  cigarette  use
[permitted  in  designated  areas  vs.  prohibited
completely:  1.34  (95%  CI:  1.19,  1.51),  permitted
everywhere  vs.  prohibited  completely:  1.43  (95%
CI:1.19,  1.72)]  but  not  associated  with  dual  and
exclusive e-cigarette use (Figure 2).

Certain factors expected to reduce tobacco use, such
as education about avoiding cigarettes [received during
high  school:  dual  use  0.93  (95%  CI:  0.62,  1.38),
exclusive  cigarette  use  0.93  (95%  CI:  0.78,  1.10),

exclusive  e-cigarette  use  0.94  (95%  CI:  0.64,  1.38);
received  before  high  school:  0.96  (95%  CI:  0.60,
1.53), 0.87 (95% CI: 0.68, 1.11), 0.98 (95% CI: 0.58,
1.64)] and about avoiding e-cigarettes [received during
high school: 1.38 (95% CI: 1.10, 1.25), 1.17 (95% CI:
1.03, 1.32), 1.34 (95% CI: 1.06, 1.71); received before
high school: 1.06 (95% CI: 0.72, 1.57), 1.00 (95% CI:
0.74,  1.35),  1.18  (95%  CI:  0.77,  1.81)],  were  not
significantly  associated  with  reduced  tobacco  use  and
may even be associated with increased use (Figure 2). 

DISCUSSION

Among  a  representative  sample  of  Chinese  high-
school students, the estimated prevalence of e-cigarette
use  was  9.5%,  comparable  to  the  reported  prevalence
among  adolescents  aged  12–16  years  in  68  countries
(9.2%) (4). Dual-use prevalence was 6.9%, higher than
in  the  United  Kingdom  (6.5%)  (5)  and  Canada
(3.8%)(6).  Similarly,  cigarette-use  prevalence  (24.6%)
was higher than among individuals aged 15–24 years in
204  countries  (12.7%)  (7).  This  highlights  concerns
about  tobacco  use  among  Chinese  adolescents,
warranting  implementation  of  effective  prevention
measures.

Influencing  factors  differed  between  dual  and
exclusive cigarette/e-cigarette use. While stricter family
policies were associated with reduced exclusive cigarette
use, they were not associated with reduced exclusive e-

 

TABLE 1. Sample characteristics by tobacco use status, weighted.

Characteristic Full sample
(nweighted=15,000)

Dual use
(nweighted=1,029)

Exclusive cigarette use
(nweighted=2,655)

Exclusive e-cigarette
use (nweighted=398)

Nonuse of both
(nweighted=10,918)

Male, n (%) 7,483 (49.9) 874 (84.9) 2,351 (88.5) 287 (72.0) 3,971 (36.4)

Age (years), median (IQR) 17 (16, 18) 18 (17, 18) 17 (17, 18) 17 (16, 18) 17 (16, 18)

Age group (years), n (%)

≤16 2,004 (13.4) 60 (5.8) 224 (8.4) 48 (12.1) 1,672 (15.3)

>16–17 5,374 (35.8) 207 (20.1) 629 (23.7) 109 (27.4) 2,765 (25.3)

>17–18 3,914 (26.1) 365 (35.4) 1,163 (43.8) 136 (34.1) 3,711 (34.0)

>18 3,914 (26.1) 398 (38.6) 639 (24.1) 105 (26.5) 2,771 (25.4)

Urban residence, n (%) 8,924 (59.5) 697 (67.7) 1,866 (70.3) 201 (50.5) 6,160 (56.4)

School type, n (%)

General high schools 9,977 (66.5) 355 (34.5) 1,743 (65.6) 118 (29.6) 7,762 (71.1)

Vocational high schools 5,022 (33.5) 674 (65.5) 912 (34.4) 280 (70.4) 3,156 (28.9)

Grade, n (%)

10th 3,069 (20.5) 130 (12.6) 382 (14.4) 81 (20.5) 2,476 (22.7)

11th 4,605 (30.7) 273 (26.6) 936 (35.3) 135 (34.0) 3,260 (29.9)

12th 7,326 (48.8) 626 (60.8) 1,336 (50.3) 181 (45.5) 5,182 (47.5)

Note: The presented results were derived from a weighted sample. n (%), frequency with percentage.
Abbreviation: IQR=interquartile range.
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cigarette use. This may be because parents often target
cigarettes  and  less  often  recognize  e-cigarettes  as
harmful.  Moreover,  e-cigarettes  are  relatively  new and
easier  to  conceal  (8).  Multichannel  promotion  and
family-school  collaboration  are  needed  to  raise
awareness among adolescents and their guardians.

Additionally,  urban  residence  was  positively
associated  with  dual  and  exclusive  cigarette  use,
consistent  with  previous  research  (9).  However,  a
negative  association  was  observed  with  exclusive  e-
cigarette  use.  Notably,  the  upper  CI  bound  for  the
urban  residence-exclusive  e-cigarette  use  association
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FIGURE 1. Weighted prevalence of different tobacco use statuses among high school students in China. (A) The prevalence
of dual  cigarette and e-cigarette use. (B) The prevalence of cigarette use. (C) The prevalence of e-cigarette use. (D) The
prevalence of overall tobacco use includes either cigarette use or e-cigarette use.
Note:  The  presented  results  were  derived  from  a  weighted  sample  of  school  students  from  all  31  provincial-level
administrative divisions in China.
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was  close  to  non-significance,  suggesting  a  marginal
association.  Further  investigation  using  large-scale
cohort  studies  is  necessary  to  better  understand  this
association and its underlying mechanisms.

Close  friends’  use  of  these  products  had  a  stronger
association  than  teachers’  use  with  adolescent  tobacco
use,  likely  because  tobacco  use  can  spread  through

social  networks,  and  peer  relationships,  particularly
with  close  friends,  are  more  influential  than
student–teacher  relationships  (10).  Therefore,
interventions to curb tobacco use should leverage peer
social  networks.  Addressing  cigarette/e-cigarette  use
among adolescents’  close  friends  can  not  only  directly
prevent further increases in adolescent tobacco use but

 

 

 

Exclusive cigarette use Exclusive e-cigarette useIndividuals characteristics
Male

16–17
17–18
>18
Urban residence
Weekly disposable pocket money (ref: ≤CNY 150 [USD 21])
CNY 150–300 (USD 21–42)
> CNY 300 (USD 42)
Perceived health status (ref: good)
Average
Poor
Attitude towards e-cigarette use (ref: unsupportive)
Supportive
Perceived physical health harm of e-cigarette use versus cigarette
use (ref: equally harmful)
E-cigarette use is more harmful
Cigarette use is more harmful
Both are harmless or even beneficial
Perceived mental health harm of e-cigarette use versus cigarette
use (ref: equally harmful)
E-cigarette use is more harmful
Cigarette use is more harmful
Both are harmless or even beneficial
Visits to internet cafes and gaming arcades last year* (ref: never)
Always or often
Sometimes
Occasionally
Social self-control (ref: moderate)
Strong
Weak

Strong
Weak

Strong
Weak

Self-esteem (ref: moderate)

Self-efficacy (ref: moderate)

Stress (ref: moderate)
Strong
Weak
Depression (ref: moderate)
Severe
Moderately severe
Mild
Minimal

Family factors
Parental educational attainment (ref: above secondary school)
Below secondary school
Secondary school
One or both parents working in healthcare
Perceived family economic status (ref: good)
Average
Poor

Average
Poor

Perceived family relationships (ref: good)

Parental monitoring (ref: strict)
Lenient
Paternal e-cigarette use (ref: never use)
Current use
Previous use
Maternal e-cigarette use* (ref: never use)
Current or previous use
Paternal cigarette use (ref: never use)
Current use
Previous use
Maternal cigarette use* (ref: never use)
Current or previous use
Family policy on cigarette/e-cigarette use (ref: prohibited)
Permitted in desianated areas
Permitted everywhere
To whom family policy applies (ref: everyone)
Minors only
Adults only

School factors
School type (ref: general high schools)
Vocational high schools
E-cigarette use among teachers (ref: none)
More than half
Half
Less than half
E-cigarette use among close friends (ref: none)
More than half
Half
Less than half
Cigarette use among teachers (ret: none)
More than half
Half
Less than half
Cigarette use among close friends (ref: none)
More than half
Half
Less than half

Permitted in designated areas or everywhere
To whom school policy applies (ref: everyone)
Students only
Staff only
Education on avoiding e-cigarette use (ref: never received)
Received during high school
Received before high school
Education on avoiding cigarette use (ref: never received)
Received during high school
Received before high school

Marketing exposure
Exposure to e-cigarette advertisements last 30 days
Ever encountered free e-cigarette giveaways

0.1 0.5 1 2 4 15 450.25

OR (95% CI)

0.1 0.5 1 2 4 100.25

OR (95% CI)

0.1 0.5 1 2 4 20100.25

OR (95% CI)

Positivie
Negative
Insignificant

Dual use
Age group (years) (ref: ≤16)

School policy on cigarette/e-cigarette use (ref: prohibited)

FIGURE 2. Factors associated with tobacco use status among high school students in China, weighted.
Note:  The  presented  results  were  derived  from  a  weighted  mutually  adjusted  multinomial  logistic  regression  model  with
nonuse of cigarettes and e-cigarettes as the reference category. The model controlled for fixed effects of PLADs. Variance
inflation factors for independent variables ranged from 1.1 to 2.4,  indicating no significant multicollinearity.  Effect  sizes for
associations are presented as ORs with 95% CIs.
Abbreviation:  ref=reference;  CNY=Chinese  yuan;  USD=United  States  dollar;  OR=odds  ratio;  CI=confidence  interval;
PLAD=provincial-level administrative division.
*Some categories of these variables were combined due to insufficient sample sizes.
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also indirectly reduce it through peer influence.
Moreover,  some  measures  expected  to  reduce

cigarette/e-cigarette  use  may  be  ineffective  and  even
associated with increased use — for example, education
in  cigarette/e-cigarette  use  —  showing  that  some
antismoking  messages  may  have  unintended  or
opposite effects. This may reflect ineffective content or
delivery,  misleading  messaging,  or  curiosity.
Implementing  comprehensive  strategies  including
behavioral  intervention  programs,  such  as  the  “5As”
approach  (ask,  advise,  agree,  assist,  and  arrange)  may
be  effective  to  improving  the  effectiveness  of  school-
based  tobacco-control  efforts.  Future  prevention
programs  should  prioritize  interactive  and  evidence-
based  approaches  rather  than  traditional  instruction,
use  age-appropriate  messages,  and  engage  peers  and
families to enhance long-term impact.

The  findings  in  this  report  are  subject  to  at  least
three  limitations.  First,  data  were  obtained  from  an
online  survey  of  high-school  students  in  China.
Adolescents  without  internet  access  or  who  had
dropped  out  of  school  were  not  captured,  and
voluntary  participation  may  have  led  to
overrepresentation  of  students  more  interested  in
tobacco  use.  Second,  self-report  may  have  introduced
bias  due  to  inaccurate  recall,  underreporting,  or
overreporting.  Finally,  the  study  had  a  cross-sectional
design.  Thus,  our  findings  should  be  interpreted  as
associations rather than causal relationships.

In  conclusion,  using  a  nationally  representative
sample,  this  study  revealed  the  prevalence  of  different
tobacco  use  types  among  high-school  students  in
China.  Socioecological  factors  played both shared and
distinct  roles  across  statuses.  Targeted  interventions,
such  as  strengthening  parental  awareness  and
leveraging  peer  influence,  are  necessary  to  discourage
different  tobacco-use  statuses  among  adolescents  in
China. 

Ethical  statement:  Approved  by  the  Ethics
Committee of  the Institute of  Basic  Medical  Sciences,
CAMS  and  PUMC  (No.  2021071).  In  accordance
with  the  committee’s  requirements,  electronic
informed  consent  was  obtained  from  all  participants
and the requirement for informed consent was waived. 

Conflict of interest:  No conflicts of interest. 
Funding:  Supported  by  grants  from  the  Chinese

Academy  of  Medical  Sciences  Innovation  Fund  for
Medical  Sciences  (CIFMS2022-I2M-2-001,
CIFMS2022-I2M-1-011,  CIFMS2021-I2M-1-057,
CIFMS2021-I2M-1-049,  CIFMS2021-I2M-1-044,

CIFMS2021-I2M-1-016,  and  CIFMS2021-I2M-1-
001).
doi: 10.46234/ccdcw2026.072 
# Corresponding authors: Juntao Yang, yangjt@pumc.edu.cn; Qing Li,
liqing@pumc.edu.cn.
 
1  State  Key  Laboratory  of  Common  Mechanism  Research  for  Major
Diseases,  Institute  of  Basic  Medical  Sciences  &  School  of  Basic
Medicine,  Chinese  Academy  of  Medical  Sciences  &  Peking  Union
Medical  College,  Beijing,  China;  2  School  of  Health  Policy  and
Management, Chinese Academy of Medical Sciences & Peking Union
Medical College, Beijing, China.
& Joint first authors.

Copyright  ©  2026  by  Chinese  Center  for  Disease  Control  and
Prevention.  All  content  is  distributed  under  a  Creative  Commons
Attribution Non Commercial License 4.0 (CC BY-NC).

Submitted: July 16, 2025
Accepted: November 21, 2025
Issued: April 10, 2026

REFERENCES 

 Lamb N. E-cigarettes. Lancet 2019;393(10174):876. https://doi.org/10.
1016/S0140-6736(18)33196-9.

1.

 Chinese  Center  for  Disease  Control  and  Prevention.  2021  national
youth tobacco survey among secondary school students. Chinese Center
for  Disease  Control  and  Prevention,  2022.  https://en.chinacdc.cn/
in_focus/202206/t20220628_259886.html. [2025-10-10].

2.

 Wang  XF,  Ji  XG.  Sample  size  estimation  in  clinical  research:  from
randomized  controlled  trials  to  observational  studies.  Chest  2020;158
(1s):S12-20. doi:10.1016/j.chest.2020.03.010.

3.

 Sun JH, Xi B, Ma CW, Zhao M, Bovet P. Prevalence of E-cigarette use
and  its  associated  factors  among  youths  aged  12  to  16  years  in  68
countries and territories: global youth tobacco survey, 2012‒2019. Am
J  Public  Health  2022;112(4):650  −  61.  https://doi.org/10.2105/ajph.
2021.306686.

4.

 Kasza  KA,  Ambrose  BK,  Conway  KP,  Borek  N,  Taylor  K,  Goniewicz
ML,  et al.  Tobacco-product  use  by  adults  and  youths  in  the  United
States in 2013 and 2014. N Engl J Med 2017;376(4):342 − 53. https://
doi.org/10.1056/NEJMsa1607538.

5.

 Azagba S. E-cigarette use, dual use of e-cigarettes and tobacco cigarettes,
and  frequency  of  cannabis  use  among  high  school  students.  Addict
Behav  2018;79:166  −  70.  https://doi.org/10.1016/j.addbeh.2017.12.
028.

6.

 Reitsma  MB,  Flor  LS,  Mullany  EC,  Gupta  V,  Hay  SI,  Gakidou  E.
Spatial,  temporal,  and  demographic  patterns  in  prevalence  of  smoking
tobacco  use  and  initiation  among  young  people  in  204  countries  and
territories,  1990-2019.  Lancet  Public  Health  2021;6(7):e472  −  81.
https://doi.org/10.1016/s2468-2667(21)00102-x.

7.

 Adkison  SE,  O'Connor  RJ,  Bansal-Travers  M,  Hyland  A,  Borland  R,
Yong  HH,  et al.  Electronic  nicotine  delivery  systems:  international
tobacco control four-country survey. Am J Prev Med 2013;44(3):207 −
15. https://doi.org/10.1016/j.amepre.2012.10.018.

8.

 Agaku  IT,  Filippidis  FT,  Vardavas  CI,  Odukoya  OO,  Awopegba  AJ,
Ayo-Yusuf  OA,  et al.  Poly-tobacco  use  among  adults  in  44  countries
during  2008-2012:  evidence  for  an  integrative  and  comprehensive
approach in tobacco control. Drug Alcohol Depend 2014;139:60 − 70.
https://doi.org/10.1016/j.drugalcdep.2014.03.003.

9.

 Wang Y, Duan ZS, Weaver SR, Self-Brown SR, Ashley DL, Emery SL,
et al. Association of e-cigarette advertising, parental influence, and peer
influence with US adolescent e-cigarette use. JAMA Netw Open 2022;5
(9):e2233938. https://doi.org/10.1001/jamanetworkopen.2022.33938.

10.

China CDC Weekly

Chinese Center for Disease Control and Prevention CCDC Weekly / Vol. 8 / No. 15 453

mailto:liqing@pumc.edu
mailto:yangjt@pumc.edu.cn
mailto:liqing@pumc.edu
mailto:yangjt@pumc.edu.cn
mailto:liqing@pumc.edu
mailto:yangjt@pumc.edu.cn
https://doi.org/10.46234/ccdcw2026.072
mailto:liqing@pumc.edu
mailto:yangjt@pumc.edu.cn

	ABSTRACT
	 
	DISCUSSION
	Ethical statement
	Conflict of interest
	References

