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ABSTRACT
INTRODUCTION Online education platforms offer promising solutions for tobacco 
control capacity building. This study evaluated an online tobacco control course's 
effectiveness on healthcare professionals' knowledge, attitudes, and behavioral 
intentions.
METHODS A cross-sectional survey was conducted among healthcare workers and 
medical students (n=719) in a Chinese city, January 2023. Participants were 
categorized as course participants (n=387) or non-participants (n=332). The 
validated survey instrument (Cronbach's α=0.963) assessed tobacco-related 
knowledge, attitudes, and behavioral intentions using 5-point Likert scales. 
Statistical analyses included t-tests, effect size, and multivariable regression.
RESULTS Course participants demonstrated significantly higher knowledge scores 
across multiple domains compared to non-participants. Regarding specific tobacco 
harms, participants showed greater awareness that smoking causes stroke (4.21 
± 0.90 vs 3.86 ± 1.04, p<0.001, Cohen's d=0.37), heart disease (4.27 ± 0.85 vs 
3.93 ± 1.03, p<0.001, d=0.36), and erectile dysfunction (4.05 ± 0.97 vs 3.72 ± 
1.12, p<0.001, d=0.32). For secondhand smoke, participants better recognized 
risks of adult cardiovascular disease (4.26 ± 0.81 vs 4.04 ± 0.90, p=0.001, d=0.26) 
and pediatric respiratory illness (4.37 ± 0.73 vs 4.15 ± 0.83, p<0.001, d=0.28). 
Participants also showed more positive attitudes toward tobacco control policies 
and greater behavioral intentions for tobacco control advocacy. In multivariable 
analysis adjusting for demographics and smoking status, course participation 
remained significantly associated with higher knowledge scores (β=0.28; 95% 
CI: 0.18–0.38, p<0.001), more positive attitudes (β=0.22; 95% CI: 0.12–0.32, 
p<0.001), and stronger behavioral intentions (β=0.31; 95% CI: 0.19–0.43, 
p<0.001).
CONCLUSIONS The online tobacco control course significantly improved participants' 
knowledge of tobacco harms and strengthened their support for tobacco control 
measures. These findings suggest that digital health education platforms may be 
valuable tools for tobacco control capacity building, though further longitudinal 
studies are needed to establish causal relationships and assess long-term 
effectiveness.

Tob. Induc. Dis. 2025;23(October):148	 https://doi.org/10.18332/tid/209148 

INTRODUCTION
Tobacco use remains one of the leading preventable causes of death globally, 
with China bearing a substantial burden as the world’s largest tobacco consumer 
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and producer1. The most recent 2024 China National 
Adult Tobacco Survey (NATS) revealed that current 
smoking prevalence among Chinese adults aged ≥15 
years was 23.2%, with pronounced gender disparities2. 
In 2021, tobacco was responsible for an estimated 
2.7 million deaths in China, accounting for 34.6% of 
total deaths3. Healthcare professionals play a pivotal 
role in tobacco control implementation, yet systematic 
training programs remain limited and geographically 
uneven across China4.

Traditional tobacco control education faces 
multiple challenges, including resource constraints, 
geographical barriers, and limited scalability5. 
The emergence of Massive Open Online Courses 
(MOOCs) offers promising solutions for addressing 
these limitations, providing accessible, standardized, 
and cost-effective educational platforms6. MOOCs 
have demonstrated effectiveness in various health 
education domains, with advantages including flexible 
scheduling, repeatability, and broad reach7.

The Knowledge-Attitude-Practice (KAP) model 
provides a theoretical framework for understanding 
how educational interventions influence health 
behaviors8. This model posits that knowledge 
acquisition leads to attitude change, which 
subsequently influences behavioral intentions and 
practices9. Self-efficacy theory further emphasizes the 
importance of confidence in one’s ability to perform 
specific behaviors, serving as a crucial mediator 
between knowledge and action10.

Despite growing interest in digital health education, 
rigorous evaluations of online tobacco control training 
programs remain scarce, particularly in developing 
countries11. Recent studies indicate that healthcare 
workers in China continue to have substantial 
tobacco control education needs, with nearly one-
third of male physicians estimated to be smokers 
as of 202312. China’s particular tobacco control 
challenges, including high smoking prevalence 
among healthcare workers and cultural acceptance of 
tobacco use, necessitate culturally adapted educational 
approaches12.

Current evidence suggests that tobacco-related 
health education is associated with better smoking 
harm awareness and reduced secondhand smoke 
exposure among employees13. However, the 
effectiveness of online tobacco control education 

platforms specif ical ly targeting healthcare 
professionals requires systematic evaluation. A 
2021 cross-sectional study among 1028 respiratory 
healthcare workers from 89 hospitals in Fujian 
Province found that only 40.0% of participants were 
aware of the Healthy China 2030 tobacco control 
targets, highlighting significant knowledge gaps and 
the need for comprehensive training programs14.

This study aims to evaluate the effectiveness of an 
online tobacco control course using the KAP framework 
enhanced with self-efficacy measures. Specifically, we 
examine differences in tobacco-related knowledge, 
attitudes, and behavioral intentions between course 
participants and non-participants among healthcare 
workers and medical students in China.

METHODS
Study design and setting
This cross-sectional survey was conducted in January 
2023 among healthcare workers and medical students 
in a middle-sized Chinese city with diverse healthcare 
institutions, providing a suitable setting for evaluating 
tobacco control educational interventions.

Participants
Eligible participants included healthcare professionals 
and medical students working or studying within the 
city’s health system. Inclusion criteria were: 1) age 
≥18 years; and 2) current employment or enrollment 
in healthcare/medical education institutions. 
Exclusion criteria were incomplete survey responses 
or evidence of systematic response patterns.

Participants were recruited through convenience 
sampling via the city’s health system communication 
channels. Healthcare professionals were identified 
through hospital staff directories, while medical 
students were recruited through medical school 
networks. Evidence of systematic response patterns 
was defined as identical responses across all scale 
items or completion time <30 seconds, indicating 
insufficient engagement with survey content.

Sample size calculation
Sample size calculation was based on expected medium 
effect size (Cohen’s d=0.4) for knowledge differences 
between groups, with α=0.05 and power=0.80. This 
yielded a minimum requirement of 200 participants 
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per group. Accounting for 20% incomplete responses, 
we targeted 500 total participants.

Survey instrument
The survey instrument was adapted from established 
questionnaires including the Global Adult Tobacco 
Survey and China National Adult Tobacco Survey 
(NATS)15,16. The questionnaire underwent content 
validation by tobacco control experts and pilot testing 
among 50 healthcare workers. This study employed 
the KAP theoretical framework to examine how 
online education influences knowledge, attitudes, and 
behavioral intentions.

The final instrument comprised four domains: 
demographics and tobacco use status (10 items), 
tobacco-related knowledge covering smoking harms, 
secondhand smoke effects, and nicotine addiction 
(11 items), attitudes and beliefs assessing tobacco 
control support and personal relevance (8 items), 
and behavioral intentions and self-efficacy varying 
by smoking status and covering cessation intentions, 
advocacy behaviors, and confidence measures.

All knowledge, attitude, and behavior items used 
5-point Likert scales (1 = ‘strongly disagree’ to 5 = 
‘strongly agree’). The questionnaire demonstrated 
excellent internal consistency (Cronbach’s α=0.963) 
and adequate split-half reliability (Guttman 
coefficient=0.844).

Data collection
Data were collected via online self-administered 
questionnaires distributed through the city’s health 
system communication channels. Participants 
provided informed consent before beginning the 
survey. Quality control measures included minimum 
completion time requirements (>30 seconds) and 
detection of systematic response patterns.

Statistical analysis
Data were analyzed using SPSS 28.0. Descriptive 
statistics included frequencies and percentages 
for categorical variables and means with standard 
deviations for continuous variables. Missing data 
from invalid submissions were excluded from the 
analysis. The primary exposure variable was course 
participation (participants vs non-participants). Main 
outcomes were tobacco-related knowledge, attitudes, 

and behavioral intentions measured on 5-point Likert 
scales.

Group comparisons employed independent samples 
t-tests for continuous variables and chi-squared tests 
for categorical variables. Before conducting t-tests, 
normality was assessed using Shapiro-Wilk tests 
and Q-Q plots for samples <50 and visual inspection 
of histograms for larger samples. Homogeneity of 
variance was evaluated using Levene’s test. For 
variables violating normality assumptions, Mann-
Whitney U tests were used as alternatives. Effect sizes 
were calculated using Cohen’s d, with values of 0.2, 
0.5, and 0.8 representing small, medium, and large 
effects, respectively17. Cohen’s d with 95% confidence 
intervals were calculated to quantify effect sizes.

Multivariable linear regression models were 
constructed based on theoretical considerations 
from the KAP framework and statistical significance 
in univariate analyses. Variables with p<0.20 in 
univariate analysis and those considered theoretically 
important (age, gender, education level, smoking 
status) were included in the initial model, followed by 
backward elimination based on statistical significance 
and theoretical relevance. The association between 
course participation and outcomes was examined 
while controlling for potential confounders including 
age, gender, education level, income, and smoking 
status. Model assumptions were verified through 
residual analysis. Statistical significance was set at 
p<0.05 (two-tailed).

Ethics statement
This study was approved by Peking University 
Biomedical Ethics Committee (IRB00001052-20056). 
All participants provided informed consent, and data 
were anonymized to protect privacy.

RESULTS
Participant characteristics
A total of 750 questionnaires were distributed, with 
719 complete responses after excluding 31 invalid 
submissions, yielding a response rate of 95.9%. The 
analytical sample comprised 387 course participants 
(53.8%) and 332 non-participants (46.2%).

Participant demographics are presented in Table 
1. The sample included 259 males (36.0%) and 
460 females (64.0%), with mean age of 36.2 ± 11.4 
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years. Most participants (58.6%) worked in public 
health or medical systems, and 47.0% had college/
undergraduate education. Current smoking prevalence 
was 17.8% (n=128), with significant differences 
between groups (13.95% vs 22.29%, p<0.001).

Tobacco-related knowledge
Course participants demonstrated significantly higher 
knowledge across multiple tobacco harm domains 
(Table 2). For smoking-related harms, participants 
showed greater awareness that smoking causes stroke 
(4.21 ± 0.90 vs 3.86 ± 1.04, p<0.001, d=0.37), heart 
disease (4.27 ± 0.85 vs 3.93 ± 1.03, p<0.001, d=0.36), 
lung cancer (4.42 ± 0.80 vs 4.22 ± 0.85, p=0.002, 
d=0.24), erectile dysfunction (4.05 ± 0.97 vs 3.72 
± 1.12, p<0.001, d=0.32), and periodontitis (4.10 ± 
0.92 vs 3.95 ± 0.92, p=0.030, d=0.16).

Regarding secondhand smoke harms, participants 
better recognized risks including adult cardiovascular 
disease (4.26 ± 0.81 vs 4.04 ± 0.90, p=0.001, d=0.26), 
pediatric respiratory illness (4.37 ± 0.73 vs 4.15 ± 
0.83, p<0.001, d=0.28), adult lung cancer (4.39 ± 
0.74 vs 4.17 ± 0.84, p<0.001, d=0.28), and sudden 
infant death syndrome (4.23 ± 0.85 vs 4.01 ± 0.96, 
p=0.001, d=0.24).

Participants also showed greater understanding 
of nicotine addiction, with higher agreement that 

Table 1. Participant characteristics by course 
participation status (N=719)

Characteristics Course 
participants 

(N=387)
n (%)

Non-
participants 

(N=332)
n (%)

p*

Age (years) 0.023

18–25 49 (12.7) 129 (38.9)

26–35 89 (23.0) 87 (26.2)

36–45 100 (25.8) 74 (22.3)

46–55 133 (34.4) 36 (10.8)

≥56 15 (3.9) 5 (1.5)

Gender 0.003

Male 122 (31.5) 137 (41.3)

Female 265 (68.5) 195 (58.7)

Education level <0.001

High school or lower 91 (23.5) 91 (27.4)

College/undergraduate 170 (43.9) 168 (50.6)

Graduate degree 126 (32.6) 73 (22.0)

Smoking status 0.003

Current smoker 54 (13.95) 74 (22.29)

Former smoker 17 (4.39) 9 (2.71)

Never smoker 316 (81.65) 249 (75.00)

*p-values from chi-squared tests (categorical variables) and t-tests (continuous 
variables).

Table 2. Tobacco-related knowledge by course participation status

Knowledge item Course participants 
(N=387)

Mean ± SD

Non-participants 
(N=332)

Mean ± SD

Cohen’s
effect size d

p*

Smoking harms

Stroke 4.21 ± 0.90 3.86 ± 1.04 0.37 <0.001

Heart disease 4.27 ± 0.85 3.93 ± 1.03 0.36 <0.001

Lung cancer 4.42 ± 0.80 4.22 ± 0.85 0.24 0.002

Erectile dysfunction 4.05 ± 0.97 3.72 ± 1.12 0.32 <0.001

Periodontitis 4.10 ± 0.92 3.95 ± 0.92 0.16 0.030

Secondhand smoke harms

Adult cardiovascular disease 4.26 ± 0.81 4.04 ± 0.90 0.26 0.001

Pediatric respiratory illness 4.37 ± 0.73 4.15 ± 0.83 0.28 <0.001

Adult lung cancer 4.39 ± 0.74 4.17 ± 0.84 0.28 <0.001

Sudden infant death syndrome 4.23 ± 0.85 4.01 ± 0.96 0.24 0.001

Addiction knowledge

Nicotine highly addictive 4.32 ± 0.82 4.19 ± 0.84 0.16 0.044

*p-values from t-tests. Likert scale: 1 = ‘strongly disagree’ to 5 = ‘strongly agree’.
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nicotine is highly addictive and difficult to quit (4.32 
± 0.82 vs 4.19 ± 0.84, p=0.044, d=0.16). These 
knowledge differences are visualized in Figure 1, 
showing consistent advantages for course participants 
across all domains.

Attitudes and beliefs
Course participants demonstrated more positive 

attitudes toward tobacco control across all measured 
domains (Table 3). They showed greater agreement 
that tobacco control was relevant to their personal 
lives (4.40 ± 0.80 vs 4.16 ± 0.85, p<0.001, d=0.29) 
and work/study (4.34 ± 0.89 vs 4.07 ± 0.91, p<0.001, 
d=0.30). Participants expressed greater concern about 
smoking harms to personal health (4.45 ± 0.72 vs 
4.27 ± 0.79, p=0.002, d=0.24).

Figure 1. Tobacco-related knowledge scores by course participation status

Bar chart comparing mean knowledge scores between course participants (n=387) and non-participants (n=332). All differences statistically significant (p<0.05). SHS: 
secondhand smoke. Likert scale: 1 = ‘strongly disagree’ to 5 = ‘strongly agree’.

Table 3. Tobacco control attitudes and beliefs by course participation status

Attitude item Course participants 
(N=387)

Mean ± SD

Non-participants 
(N=332)

Mean ± SD

Cohen’s effect size
d

p*

Beliefs

Tobacco control relevant to life 4.40 ± 0.80 4.16 ± 0.85 0.29 <0.001

Tobacco control relevant to work/study 4.34 ± 0.89 4.07 ± 0.91 0.30 <0.001

Concern about smoking health harms 4.45 ± 0.72 4.27 ± 0.79 0.24 0.002

Policy attitudes

Support comprehensive smoke-free policies 4.48 ± 0.72 4.30 ± 0.85 0.23 0.002

Support other tobacco control policies 4.47 ± 0.70 4.30 ± 0.79 0.23 0.002

Support national tobacco control initiatives 4.48 ± 0.70 4.33 ± 0.78 0.20 0.005

*p-values from t-tests. Likert scale: 1 = ‘strongly disagree’ to 5 = ‘strongly agree’.

https://doi.org/10.18332/tid/209148


Tobacco Induced Diseases 
Research Paper

Tob. Induc. Dis. 2025;23(October):148
https://doi.org/10.18332/tid/209148

6

Support for tobacco control policies was consistently 
higher among course participants, including support 
for comprehensive smoke-free policies in public 
places, workplaces, and transportation (4.48 ± 0.72 
vs 4.30 ± 0.85, p=0.002, d=0.23), other tobacco 
control policies (4.47 ± 0.70 vs 4.30 ± 0.79, p=0.002, 
d=0.23), and national tobacco control initiatives (4.48 
± 0.70 vs 4.33 ± 0.78, p=0.005, d=0.20). 

Effect sizes for all attitude and policy support 
measures are presented in Figure 2, demonstrating 
consistent small to medium effects favoring course 
participants.

Behavioral intentions and self-efficacy
Course participants reported higher intentions for 
tobacco control advocacy behaviors across multiple 
domains. They were more likely to report intentions 
to complain about indoor smoking (2.88 ± 2.83 vs 
1.88 ± 3.25, p<0.001), advise others to quit smoking 
(3.04 ± 2.88 vs 1.95 ± 3.29, p<0.001), discourage 
smoking in their homes (3.06 ± 2.90 vs 2.00 ± 3.32, 
p<0.001), and discuss tobacco harms with family 
members (smoking: 3.16 ± 2.93 vs 2.08 ± 3.36, 

p<0.001; secondhand smoke: 3.18 ± 2.93 vs 2.12 ± 
3.38, p<0.001).

Professional tobacco control engagement was also 
higher among participants, including discussing 
tobacco control with colleagues (3.12 ± 2.90 vs 2.03 
± 3.33, p<0.001), focusing on tobacco control at work 
(3.13 ± 2.91 vs 2.05 ± 3.34, p<0.001), and actively 
promoting tobacco control efforts (3.14 ± 2.91 vs 2.04 
± 3.34, p<0.001).

Self-efficacy measures varied by smoking status. 
Among non-smokers, course participants reported 
greater confidence in remaining smoke-free (4.73 ± 
1.41 vs 4.47 ± 1.93, p=0.036) and refusing offered 
cigarettes (4.73 ± 1.41 vs 4.46 ± 1.93, p=0.035). 
Among current smokers, participants showed greater 
intentions to consider quitting (2.55 ± 1.75 vs 2.25 ± 
2.19, p=0.043) and attempt cessation (2.55 ± 1.75 vs 
2.24 ± 2.21, p=0.040).

Multivariable analysis
After adjusting for demographics, smoking status, 
and other potential confounders, course participation 
remained significantly associated with higher knowledge 

Figure 2. Cohen’s effect size for knowledge, attitudes and behavioral intentions
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scores (β=0.28; 95% CI: 0.18–0.38, p<0.001), more 
positive attitudes (β=0.22; 95% CI: 0.12–0.32, p<0.001), 
and stronger behavioral intentions (β=0.31; 95% CI: 
0.19–0.43, p<0.001) (Table 4).

DISCUSSION
This study evaluated an online tobacco control 
course, demonstrating significant positive effects on 
participants’ tobacco-related knowledge, attitudes, 
and behavioral intentions. The findings support the 
effectiveness of digital health education platforms for 
tobacco control capacity building among healthcare 
professionals.

Principal findings
Course participants showed substantially improved 
knowledge across multiple tobacco harm domains, 
with effect sizes ranging from small to medium. 
These improvements were particularly pronounced 
for specific smoking-related harms including 
cardiovascular and reproductive health effects, 
areas that have received less attention in traditional 
anti-tobacco messaging focused primarily on lung 
cancer18. Enhanced awareness of secondhand smoke 
harms, especially risks to children, may be particularly 
valuable given China’s high rates of household smoke 
exposure19.

The observed improvements in attitudes and 
policy support are noteworthy given the challenging 
tobacco control environment in China, where tobacco 
industry influence and cultural acceptance of smoking 
remain substantial barriers20. Participants’ increased 
willingness to engage in tobacco control advocacy 
behaviors suggests potential for amplified impact as 
trained individuals become change agents within their 
professional and social networks.

Mechanisms of effect
The observed improvements align with the KAP 
theoretical framework, suggesting that structured 
knowledge acquisition through the online course 
enhanced participants’ understanding of tobacco 
harms, which in turn influenced their attitudes and 
behavioral intentions21. The course’s comprehensive 
approach, covering both direct smoking harms and 
secondhand smoke effects, appears to have been 
particularly effective in raising awareness of tobacco’s 
broad health impacts.

Self-efficacy improvements, particularly among 
non-smokers for maintaining tobacco-free status 
and among smokers for cessation intentions, suggest 
that the course successfully enhanced participants’ 
confidence in tobacco control behaviors. This finding 
is consistent with social cognitive theory, which 
emphasizes self-efficacy as a crucial determinant of 
behavior change22.

Implications for practice and policy
These findings have important implications for tobacco 
control efforts. The demonstrated effectiveness of 
online education suggests that digital platforms may 
serve as scalable solutions for national tobacco control 
capacity building. Given the vast healthcare workforce 
and geographical disparities in training access, digital 
platforms offer particular advantages for standardized, 
high-quality education delivery23.

The course’s effectiveness among healthcare 
professionals is particularly valuable, as these 
individuals serve as credible sources of health 
information and role models for the general public24. 
Enhanced tobacco control knowledge and advocacy 
intentions among healthcare workers could contribute 
to broader social norm changes regarding tobacco use.

For policymakers, these results suggest that 
investment in digital health education infrastructure 
may complement comprehensive tobacco control 
strategies, though cost-effectiveness analyses and 
randomized controlled trials are needed to confirm 
optimal implementation approaches25.

Strengths and limitations
This study’s strengths include its large sample size, 
validated instruments, and comprehensive assessment 
across the KAP framework. The comparison between 

Table 4. Multivariable regression analysis* 

Outcome Course 
participation 
β (95% CI)

p Adjusted 
R²

Knowledge score 0.28 (0.18–0.38) <0.001 0.156

Attitude score 0.22 (0.12–0.32) <0.001 0.132

Behavioral intentions 0.31 (0.19–0.43) <0.001 0.198

*Models adjusted for age, gender, education level, income, and smoking status. β: 
standardized coefficient. 
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course participants and non-participants provides 
evidence for effectiveness, while the multivariable 
analysis controls for potential confounders.

However, several limitations must be acknowledged. 
The cross-sectional design precludes causal inference 
and may be subject to reverse causality, whereby 
individuals with greater interest in tobacco control 
were more likely to participate in the course. Self-
reported measures may introduce information bias and 
misclassification. Additionally, residual confounding 
from unmeasured variables such as motivation 
levels or prior tobacco control experience may have 
influenced the results. The study’s geographical 
limitation may limit generalizability to other Chinese 
regions with different tobacco control contexts.

Additionally, the convenience sampling approach 
and the potential for volunteer bias among course 
participants may limit the representativeness of 
findings. Future research should employ randomized 
controlled designs to strengthen causal inference 
and include behavioral outcome measures to assess 
whether improved intentions translate into actual 
practice changes.

Future research
Future studies should examine the persistence of 
knowledge and attitude improvements over time, as 
well as the translation of behavioral intentions into 
actual tobacco control practices. Cost-effectiveness 
analyses comparing online versus traditional training 
approaches would inform resource allocation 
decisions. Research on optimal course design elements 
and personalization strategies could further enhance 
educational effectiveness.

Investigation of online education’s impact on 
tobacco control climate within healthcare institutions 
would provide insights into broader organizational 
change processes. Additionally, studies examining the 
effectiveness of similar online education approaches 
for other health topics could inform digital health 
education strategy more broadly.

CONCLUSIONS
This evaluation demonstrates that an online tobacco 
control course significantly improved participants’ 
tobacco-related knowledge, attitudes, and behavioral 
intentions. The findings suggest that digital health 

education platforms may be valuable tools for tobacco 
control capacity building, though further longitudinal 
studies are needed to establish causal relationships and 
assess long-term effectiveness. As countries continue 
to strengthen tobacco control implementation, online 
education platforms may offer useful tools for scaling 
training to healthcare professionals, though additional 
research is needed to confirm their effectiveness and 
optimal implementation strategies.

The success of this approach provides a model for 
other developing countries facing similar tobacco 
control challenges and resource constraints. Digital 
health education platforms may serve as valuable 
complements to traditional training approaches, 
offering scalable solutions for building the professional 
capacity needed to advance global tobacco control 
goals.

REFERENCES
1.	 World Health Organization. WHO Report on the Global 

Tobacco Epidemic 2021: Addressing new and emerging 
products. Accessed August 9, 2025. https://iris.who.int/
bitstream/handle/10665/343287/9789240032095-eng.
pdf?sequence=1

2.	 Zeng X, Liu S, Liu Y, Xiao L. Smoking prevalence in 
urban and rural areas - China, 2024. China CDC Wkly. 
2025;7(22):751-759. doi:10.46234/ccdcw2025.124

3.	 State of smoking and health in China.  Global Action 
to End Smoking. Accessed January 3, 2025. https://
globalactiontoendsmoking.org/research/tobacco-around-
the-world/china/

4.	 Sun D, Pang Y, Lyu J, Li L. Current progress and 
challenges to tobacco control in China. China CDC Wkly. 
2022;4(6):101-105. doi:10.46234/ccdcw2022.020

5.	 Stillman F, Yang G, Figueiredo V, Hernandez-Avila M, 
Samet J. Building capacity for tobacco control research and 
policy. Tob Control. 2006;15(Suppl 1):i18-i23. doi:10.1136/
tc.2005.014753

6.	 Liyanagunawardena TR, Adams AA, Williams SA. MOOCs: 
a systematic study of the published literature 2008-2012. 
International Review of Research in Open and Distance 
Learning. 2013;14(3):202-227. doi:10.19173/irrodl.
v14i3.1455

7.	 Pickering JD, Henningsohn L, DeRuiter MC, de Jong PGM, 
Reinders MEJ. Twelve tips for developing and delivering 
a massive open online course in medical education. Med 
Teach. 2017;39(7):691-696. doi:10.1080/014215
9X.2017.1322189

8.	 Bettinghaus EP. Health promotion and the knowledge-
attitude-behavior continuum. Prev Med. 1986;15(5):475-
491. doi:10.1016/0091-7435(86)90025-3

9.	 Baranowski T, Cullen KW, Nicklas T, Thompson D, 

https://doi.org/10.18332/tid/209148
https://iris.who.int/bitstream/handle/10665/343287/9789240032095-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/343287/9789240032095-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/343287/9789240032095-eng.pdf?sequence=1
http://doi.org/10.46234/ccdcw2025.124
https://globalactiontoendsmoking.org/research/tobacco-around-the-world/china/
https://globalactiontoendsmoking.org/research/tobacco-around-the-world/china/
https://globalactiontoendsmoking.org/research/tobacco-around-the-world/china/
http://doi.org/10.46234/ccdcw2022.020
http://doi.org/10.1136/tc.2005.014753
http://doi.org/10.1136/tc.2005.014753
http://doi.org/10.19173/irrodl.v14i3.1455
http://doi.org/10.19173/irrodl.v14i3.1455
http://doi.org/10.1080/0142159X.2017.1322189
http://doi.org/10.1080/0142159X.2017.1322189
http://doi.org/10.1016/0091-7435(86)90025-3


Tobacco Induced Diseases 
Research Paper

Tob. Induc. Dis. 2025;23(October):148
https://doi.org/10.18332/tid/209148

9

Baranowski J. Are current health behavioral change models 
helpful in guiding prevention of weight gain efforts? Obes 
Res. 2003;11:23S-43S. doi:10.1038/oby.2003.222

10.	 Bandura A. Self-efficacy: toward a unifying theory of 
behavioral change. Psychol Rev. 1977;84(2):191-215. 
doi:10.1037//0033-295x.84.2.191

11.	 Freeman B, Chapman S, Rimmer M. The case for the plain 
packaging of tobacco products. Addiction. 2008;103(4):580-
590. doi:10.1111/j.1360-0443.2008.02145.x

12.	 Zong Q, Li H, Jiang N, Gong Y, Zheng J, Yin X. Prevalence 
and determinants of smoking behavior among physicians in 
emergency department: a national cross-sectional study in 
China. Front Public Health. 2022;10:980208. doi:10.3389/
fpubh.2022.980208

13.	 Lin H, Chen M, Zheng Y, Yun Q, Chang C. The association 
of workplace health education with smoking-related 
behaviour and unequal gains by job position in China: 
ABWMC programme findings. Subst Abuse Treat Prev 
Policy. 2021;16(1):56. doi:10.1186/s13011-021-00392-9

14.	 Liu M, Huang P, Xu X, et al. Tobacco control knowledge and 
beliefs among healthcare workers in respiratory departments 
in Fujian Province, China: A cross-sectional study. Tob 
Induc Dis. 2024;22:10.18332/tid/183606. doi:10.18332/
tid/183606

15.	 Global Adult Tobacco Survey Collaborative Group. Global 
Adult Tobacco Survey (GATS): core questionnaire with 
optional questions. Centers for Disease Control and 
Prevention. 2010. Accessed August 6, 2025. https://cdn.
who.int/media/docs/default-source/ncds/ncd-surveillance/
gats/06_gats_corequestionnairewithoptionalquestions.
pdf?sfvrsn=3b5ca226_15

16.	 Nan Y, Xie H, Tong J, Xi Z, Xiao L. Changing patterns of 
willingness and cessation behavior among Chinese smokers 
aged 15 and above - China, 2010-2024. China CDC Wkly. 
2025;7(22):743-750. doi:10.46234/ccdcw2025.123

17.	 Cohen J. Statistical power analysis for the behavioral 
sciences. 2nd ed. Lawrence Erlbaum Associates; 1988.

18.	 Parascandola M, Xiao L. Tobacco and the lung cancer 
epidemic in China. Transl Lung Cancer Res. 2019;8(Suppl 
1):S21-S30. doi:10.21037/tlcr.2019.03.12

19.	 Max W, Sung HY, Shi Y. Deaths from secondhand smoke 
exposure in the United States: economic implications. Am 
J Public Health. 2012;102(11):2173-2180. doi:10.2105/
AJPH.2012.300805

20.	 Zhang M, Yang L, Wang L, et al. Trends in smoking 
prevalence in urban and rural China, 2007 to 2018: 
findings from 5 consecutive nationally representative cross-
sectional surveys. PLoS Med. 2022 Aug 25;19(8):e1004064. 
doi:10.1371/journal.pmed.1004064

21.	 Fishbein M, Ajzen I. Predicting and changing behavior: 
the reasoned action approach. Psychology Press; 2010. 
doi:10.4324/9780203838020

22.	 Schwarzer R, Luszczynska A. How to overcome health-
compromising behaviors: the health action process approach. 
Eur Psychol. 2008;13(2):141-151. doi:10.1027/1016-

9040.13.2.141
23.	 Chen Z. Launch of the health-care reform plan in 

China. Lancet. 2009;373(9672):1322-1324. doi:10.1016/
S0140-6736(09)60753-4

24.	 Abdullah AS, Stillman FA, Yang L, Luo H, Zhang Z, Samet 
JM. Tobacco use and smoking cessation practices among 
physicians in developing countries: a literature review (1987-
2010). Int J Environ Res Public Health. 2013;11(1):429-
455. doi:10.3390/ijerph110100429

25.	 Gustafson DH, Wyatt JC. Evaluation of ehealth systems 
and services. BMJ. 2004;328(7449):1150. doi:10.1136/
bmj.328.7449.1150

ACKNOWLEDGEMENTS
We thank all healthcare workers and medical students who participated 
in this survey. We acknowledge the support of the local health system 
for facilitating data collection.

CONFLICTS OF INTEREST 
The authors have completed and submitted the ICMJE Form for 
Disclosure of Potential Conflicts of Interest and none was reported.

FUNDING
This work was supported by the Bloomberg Initiative to Reduce Tobacco 
Use (Grant No: 2004995774).

ETHICAL APPROVAL AND INFORMED CONSENT
Ethical approval was obtained from the Peking University Biomedical 
Ethics Committee (Approval number: IRB00001052-20056; Date: 
February 2023). All participants provided informed consent. 

DATA AVAILABILITY
The data supporting this research are available from the authors on 
reasonable request.

AUTHORS’ CONTRIBUTIONS
YC, SC and JX: conceived the study and designed the methodology. 
YC, SC and NZ: conducted data collection and assembly. YC, SC, ZW, 
XZ, XYa and YCa: performed data analysis and interpretation. YC, SC 
and JX: drafted the manuscript. XZ, XY, XYa and KSC: provided critical 
revision of the manuscript. YC, LX, SL and ZinW: contributed to research 
concept and design. All authors read and approved the final version of 
the manuscript.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

https://doi.org/10.18332/tid/209148
http://doi.org/10.1038/oby.2003.222
http://doi.org/10.1037//0033-295x.84.2.191
http://doi.org/10.1111/j.1360-0443.2008.02145.x
http://doi.org/10.3389/fpubh.2022.980208
http://doi.org/10.3389/fpubh.2022.980208
http://doi.org/10.1186/s13011-021-00392-9
http://doi.org/10.18332/tid/183606
http://doi.org/10.18332/tid/183606
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/gats/06_gats_corequestionnairewithoptionalquestions.pdf?sfvrsn=3b5ca226_15
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/gats/06_gats_corequestionnairewithoptionalquestions.pdf?sfvrsn=3b5ca226_15
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/gats/06_gats_corequestionnairewithoptionalquestions.pdf?sfvrsn=3b5ca226_15
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/gats/06_gats_corequestionnairewithoptionalquestions.pdf?sfvrsn=3b5ca226_15
http://doi.org/10.46234/ccdcw2025.123
http://doi.org/10.21037/tlcr.2019.03.12
http://doi.org/10.2105/AJPH.2012.300805
http://doi.org/10.2105/AJPH.2012.300805
http://doi.org/10.1371/journal.pmed.1004064
http://doi.org/10.4324/9780203838020
http://doi.org/10.1027/1016-9040.13.2.141
http://doi.org/10.1027/1016-9040.13.2.141
http://doi.org/10.1016/S0140-6736(09)60753-4
http://doi.org/10.1016/S0140-6736(09)60753-4
http://doi.org/10.3390/ijerph110100429
http://doi.org/10.1136/bmj.328.7449.1150
http://doi.org/10.1136/bmj.328.7449.1150

