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ABSTRACT

INTRODUCTION Adolescent tobacco use has become a serious global public health
problem, and effective tobacco control public service advertisements (PSAs) are
crucial for reducing adolescent smoking rates. The study aims to employ a mixed-
methods approach combining quantitative surveys and qualitative focus groups
to evaluate the effectiveness of different types of tobacco control PSAs among
Chinese adolescents, identify effective advertising characteristics and content
elements, and provide empirical evidence for optimizing youth tobacco control
communication strategies.

METHODS A total of 125 students aged 10-18 years were recruited from six primary
and secondary schools in Beijing and Kunming from November 2020 to April
2021. Participants completed Likert-scale ratings measuring advertisement
effectiveness after viewing eight tobacco control PSAs and participated in focus
group interviews. Quantitative data were analyzed using independent samples
t-tests, Spearman correlation analysis, and multivariable logistic regression
analysis, while qualitative data were analyzed using thematic analysis. All statistical
tests were two-tailed with significance set at p<0.05.

REsULTS Quantitative analysis revealed that PSAs employing ‘testimonials’ and
‘disease’ frameworks were most strongly associated with prevention intentions,
while those using ‘celebrity endorsement’, ‘humor’ and ‘appearance damage’
frameworks showed the weakest associations. Kunming adolescents showed
significantly higher advertisement acceptance scores than Beijing adolescents
(mean difference=0.21; 95% CI: 0.04-0.38, p<0.05). The 10-item effectiveness
scale demonstrated good internal consistency (Cronbach’s a=0.82). Qualitative
analysis identified effective characteristics including presentation of specific health
hazards, use of testimonials, and fear appeals; ineffective characteristics included
non-specific harm presentation, use of humorous elements, and appearance
damage content.

concLusions Tobacco control PSA design should consider strategies combining
disease warnings with real-life testimonials, avoid humorous advertisements
and industry-sponsored messaging, and consider regional cultural differences.
Distribution through online and social media platforms frequently used by
adolescents may enhance reach. Future longitudinal research with broader
geographical sampling is needed to confirm these findings.
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China has over 340 million smokers, with more than one million deaths annually
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from tobacco-related diseases'?. Adolescence, as a
critical period of physical and mental development, is
also a high-risk period for smoking initiation®. Survey
data from 2023 showed that the current smoking rate
among Chinese secondary school students was 4.2%,
with approximately 3.76 million student smokers*,
indicating that adolescent tobacco use has become
a major public health problem requiring urgent
intervention in China.

Extensive research has confirmed that anti-
smoking advertising campaigns can effectively
prevent adolescent smoking and reduce adolescent
smoking rates’. Three major international tobacco
control campaigns provide important references for
understanding effective advertising elements. The
Centers for Disease Control and Prevention (CDC’s)
Tips from Former Smokers® (TIPS) campaign has set
the gold standard for evidence-based tobacco control
advertising. Since its launch in 2012, the campaign
has generated 16.4 million quit attempts and over
one million sustained quits, with remarkable cost-
effectiveness at $3800 per early death prevented®. The
success of the TIPS campaign stems from featuring
real people living with smoking-related diseases
rather than actors, focusing on the difficulty of living
with chronic conditions rather than death messaging’.

The US Truth Campaign, launched in 2000, has
prevented 450000 adolescent smoking initiations
through anti-industry messaging strategies, achieving
$1818 per quality-adjusted life year saved®. The
campaign employed anti-corporate manipulation
messaging, positioning tobacco control as a youth-
led social movement, showing particular effectiveness
among high sensation-seeking adolescents’. The
FDA’s ‘The Real Cost Campaign’, launched in 2014,
prevented 348000-587000 youth smoking initiations
by emphasizing personal costs of smoking, achieving
$1337 per quality-adjusted life year saved'®. The
campaign employed loss-frame messaging focusing on
smoking’s impact on appearance, loss of control, and
addiction, demonstrating broad applicability across
diverse demographic groups''.

In contrast, tobacco industry-sponsored
youth prevention campaigns have been proven
counterproductive for tobacco control. Philip
Morris’s ‘Think. Don’t Smoke’ campaign, launched
in 1998, serves as a cautionary example of industry
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manipulation tactics. Academic research found that
exposure to Philip Morris ads was associated with more
favorable attitudes toward the tobacco industry and
increased openness to smoking among adolescents'”.
A randomized controlled trial with 832 high school
students revealed that industry ads ‘engendered more
favorable attitudes toward tobacco companies’ with no
reduction in smoking intentions'.

In China’s distinctive context, the State Tobacco
Monopoly Administration (STMA) paradoxically
participates in the WHO Framework Convention on
Tobacco Control action group while simultaneously
overseeing the world’s largest tobacco market'*.
China’s tobacco control landscape presents unique
challenges, ranking in the bottom 20% globally
for WHO Framework Convention on Tobacco
Control (FCTC) compliance, with fundamental
conflicts of interest undermining tobacco control
implementation'. The State Tobacco Monopoly
Administration (STMA) and China National Tobacco
Corporation (CNTC) are essentially the same
organization, creating an unprecedented situation
where the tobacco industry regulates itself '°. This
fundamental conflict of interest creates unprecedented
scenarios where tobacco industry entities might
develop youth-targeted ‘control’ campaigns that
appear beneficial but ultimately serve corporate
interests rather than public health objectives.
Understanding adolescent responses to industry-
sponsored messaging becomes particularly crucial for
Chinese policymakers and health advocates who must
distinguish between authentic tobacco control efforts
and sophisticated public relations campaigns designed
to enhance industry credibility while maintaining
market access.

Despite the wealth of international research
on tobacco control advertisement effectiveness,
significant gaps remain in understanding how
different message characteristics resonate with
adolescents across diverse cultural and policy
contexts. While studies have established the general
effectiveness of fear appeals, testimonial messaging,
and graphic health warnings'®'?, limited research has
systematically compared the relative effectiveness of
different advertisement frameworks among Chinese
adolescents within varying regional tobacco control
environments. This gap is particularly important given
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China’s complex policy landscape where regional
variations in tobacco control implementation may
significantly influence adolescent responses to health
messaging'®. Furthermore, while industry-sponsored
advertisements have been studied extensively in
Western contexts'?, their potential impact within
China’s unique regulatory environment where tobacco
companies participate in policy development remains
unexplored.

This study addresses these research gaps by
systematically evaluating eight tobacco control
PSAs representing diverse message frameworks,
appeal types, and source credibility among Chinese
adolescents in two cities with distinctly different
tobacco control policy environments. The research
aims to identify effective advertising characteristics
and content elements while providing empirical
evidence for optimizing youth tobacco control
communication strategies in China’s complex
regulatory landscape.

METHODS

Study design

This study employed a concurrent mixed-methods
design, combining cross-sectional quantitative
surveys with qualitative focus group interviews'’.
This methodological approach was chosen to achieve
triangulation, with quantitative advertisement
rating results complementing and corroborating
specific feedback from adolescents in interviews to
identify effective advertising formats and content
characteristics®.

The mixed-methods procedure followed a
systematic sequential approach within each data
collection session. Participants first individually
viewed all eight tobacco control PSAs in randomized
order and completed quantitative evaluations for
each advertisement using structured questionnaires.
Following completion of the quantitative assessment
phase, participants were organized into focus groups
of 10-12 individuals stratified by education level
and gender. Trained facilitators with experience in
adolescent health research conducted semi-structured
interviews using a standardized guide to minimize
interviewer bias to explore the underlying reasons
for advertisement effectiveness ratings, ensuring all
participants had opportunities to contribute their
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perspectives on what made specific advertisements
compelling or ineffective for tobacco prevention. This
sequential approach ensured that qualitative insights
could build upon and contextualize quantitative
findings while avoiding potential bias from group
discussions influencing individual advertisement
ratings.

Participants

This study employed purposive sampling, conducted
from November 2020 to April 2021 in two primary
schools, two middle schools, and two high schools
in Beijing and Kunming. Schools were purposively
selected based on: 1) representation of different
socioeconomic areas within each city, 2) willingness to
participate, and 3) absence of recent tobacco control
interventions. Within schools, classes were randomly
selected, and all students meeting inclusion criteria
were invited to participate. These two cities were
selected to maximize sample diversity and enable
comparison. Beijing, located in northern China, has
performed relatively well in tobacco control work and
has implemented smoke-free regulations compliant
with the WHO Framework Convention on Tobacco
Control, with relatively high public tobacco control
awareness®' Kunming, located in southern China and
the capital of Yunnan Province, represents a region
where the local economy is highly dependent on
tobacco, as Yunnan is a major tobacco production
and consumption province with relatively low public
tobacco control awareness®.

A total of 125 participants were recruited, divided
into 12 groups by education level and gender: primary
school boys, primary school girls, middle school boys,
middle school girls, high school boys, and high school
girls, with 10-12 participants per group. Inclusion
criteria included: 1) residing in Kunming or Beijing,
2) aged between 10-18 years, 3) having adequate
comprehension abilities (able to understand Mandarin
Chinese and complete age-appropriate questionnaires
independently), and 4) parent agreeing to participate
in testing and signing informed consent. School
administrators distributed information sheets to
parents two weeks before data collection. Parents
provided written consent, and students provided
assent on the day of data collection. The participation
rate was 89% of eligible students.
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Test materials
The study selected eight tobacco control PSAs of
varying durations (seconds) with different narrative

frameworks and appeal approaches (Table 1). These
advertisements included materials from the US TIPS
campaign®, Truth Campaign® and ‘The Real Cost’
campaign'!, as well as locally produced Chinese
advertisements, including the ‘Think. Don’t Smoke’
advertisement produced by Philip Morris tobacco
company, providing a unique opportunity to evaluate
the impact of industry-sponsored advertising in
China. All PSAs were publicly available health
communication materials. Usage for research purposes
falls under fair use provisions for educational and
scientific research. PSAs are archived and available
from the corresponding author upon request for
research purposes.

Survey instrument

The questionnaire consisted of two main parts. The
first part collected basic demographic information
including gender, age, media usage, and smoking
status. The second part featured Likert scales
designed for the eight tobacco control PSAs,
evaluating advertisement effectiveness across
cognitive-attitudinal-behavioral dimensions using
5-point Likert scales (1=strongly disagree, 5=strongly
agree). The effectiveness measures were adapted
from validated instruments used in international
tobacco control research'*, including assessments
of perceived credibility, emotional impact, behavioral
intentions, and sharing likelihood. The effectiveness
scale demonstrated good internal consistency in
our sample (Cronbach’s a=0.82). Higher scores on
‘makes uncomfortable’ indicate greater emotional
impact, which tobacco control literature suggests
enhances message effectiveness through fear appeal
mechanisms.

Data collection process

Data collection occurred in school computer
labs or classrooms with projection equipment.
Students viewed each PSA individually on screens,
immediately completing ratings before viewing
the next advertisement in randomized order. This
ensured independent ratings without peer influence.
Questionnaires used anonymous ID codes. Data
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collection occurred in supervised settings without
teachers present to minimize coercion. Completed
forms were sealed in envelopes by students themselves
to ensure privacy and confidentiality.

Data analysis

Quantitative data analysis was conducted using SPSS
27.0. Descriptive statistics included frequencies and
percentages, and means and standard deviations.
Independent samples t-tests were used for regional
comparisons, Spearman correlation examined
associations between variables, and multivariable
logistic regression with robust standard errors
identified predictors of advertisement effectiveness
while accounting for potential within-person
correlation. Likert scale responses 1-3 were combined
as ‘neutral or negative’ and 4-5 as ‘positive’, with
scores expressed as positive response probabilities*.
All statistical tests were two-tailed with significance set
at p<0.05. Given the exploratory nature of this study
and to avoid Type II errors in identifying potentially
effective advertisement characteristics, we did not
apply corrections for multiple comparisons. This
limitation is acknowledged and key findings should
be confirmed in future studies. Qualitative data were
managed using Nvivo 12.0 software and analyzed
using thematic analysis methods®. Triangulation was
achieved by comparing quantitative effectiveness
ratings with qualitative explanations of advertisement
appeal characteristics, ensuring convergent validation
of findings across methodological approaches. We
tested for PSAxcity interactions but found none
significant (all p>0.10), suggesting consistent patterns
across cities.

Ethics review

This study was approved by the Peking University
Biomedical Ethics Committee (PU IRB), with ethics
review number IRB00001052-20056, which covered
both study sites through institutional agreements.

RESULTS

Participant characteristics

A total of 125 participants were recruited from six
schools, with males comprising 49.6% (n=62) and
females 50.4% (n=63), showing balanced gender
distribution. Regarding media usage, television
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(85.6%) and internet (81.6%) were the two primary
information channels for adolescents. Over half
(53.6%) of participants lived with smokers at home;
smoking rates among surveyed adolescents were low
at only 1.6% (Table 2).

Advertisement effectiveness ratings

The top three most effective advertisements for
preventing adolescent smoking initiation were: ‘A tip
from a former smoker’ (31.2%), ‘Cigarettes are eating
you alive’ (24%), and ‘Suffering from emphysema’
(18.4%) (Table 3).

The three least effective PSAs for preventing
smoking initiation were: ‘Smoke-free generation’
(37.6%), ‘“Think, don’t smoke’ (27.2%), and ‘The
makeover you never wanted’ (20%). These three
advertisements represented respectively: celebrity
endorsement, tobacco company ‘control’ advertising,
and smoking’s impact on adolescent appearance.

Detailed effectiveness indicator scores

Analysis of the ten effectiveness measurement
indicators revealed consistent patterns across
different advertisement types. The highest-rated
advertisements scored particularly high on credibility,
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teaching new information, emotional impact, and
behavioral intention measures, while the lowest
rated advertisements showed poor performance
across all indicators (ANOVA comparing high vs low
effectiveness groups: F=15.3, p<0.001) (Table 4).
The effectiveness ranking advertisements (‘A
tip from a former smoker’, ‘Cigarettes are eating
you alive’, and ‘Suffering from emphysema’)
consistently scored highest across multiple indicators,
particularly for credibility, emotional impact (‘makes
uncomfortable’), and behavioral intention measures
(‘less likely to try smoking’ and ‘can effectively
prevent smoking’). These advertisements achieved
the optimal combination of high comprehensibility
with strong emotional and behavioral responses.

Regional difference analysis

Comparison between Beijing and Kunming revealed
that the top three most effective advertisements
for preventing smoking initiation were consistent
across both cities. However, rankings differed for
the least effective advertisements. In Beijing, the
highest proportion (46%) considered the ‘Smoke-free
generation’ least effective; in Kunming, the highest
proportion (36.2%) considered ‘Think, don’t smoke’

Table 1. Description of tobacco control public service advertisements (PSAs) used in mixed-methods study,
Beijing and Kunming, China, November 2020-April 2021 (N=125)

1 ‘Suffering from 30 Victim testimonial Disease Emotional Middle-aged man with emphysema,
emphysema' heavy breathing and coughing

2 ‘A tip from a former 26 Victim testimonial Real Emotional +  51-year-old woman with throat cancer
smoker’ testimonial rational

3 ‘Cigarettes are 25 Harm description Disease + Emotional +  Visual demonstration of smoking
eating you alive' death rational damage to organs

4 ‘Smoke-free 34 Celebrity Celebrity Rational Celebrity encouraging people not to
generation’ endorsement teaching smoke

5 ‘Smoking, nicotine 39 Nicotine addiction  Disease Rational Animation showing nicotine addiction
and addiction’ (the effects effects
real cost)

6 ‘The makeover you 18 Appearance impact  Appearance Emotional Young woman discovering aging effects
never wanted' (the damage from smoking
real cost)

7 ‘Cold truth’ 38 Comprehensive Disease Rational Youth-focused narration about smoking

effects consequences
8 ‘Think, don't smoke' 30 Industry ‘control'ad  Humor Emotional Party scene with humorous elements

Type refers to the message delivery approach. Framework indicates the primary health message strategy. Appeal denotes the persuasive approach (emotional, rational, or

combined). Description provides key visual and narrative elements.
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least effective (Table 5).

Independent samples t-test showed that the
difference test between region and advertisement
acceptance effectiveness had a p<0.05, indicating
statistically significant differences in advertisement
acceptance effectiveness between Beijing and
Kunming students. Kunming students showed higher
advertisement acceptance effectiveness compared to
Beijing students (mean + SD: 3.96 + 0.52 vs 3.75
+ 0.48, mean difference=0.21, 95% CI: 0.04-0.38,
p=0.018).

Qualitative findings

Qualitative analysis identified characteristics of
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effective and ineffective smoking prevention
videos from two aspects: ‘theme and information
characteristics’ and ‘video characteristics and style’.
Effective characteristics included: presentation of
specific health hazards, use of real-life cases, positive
perceived effectiveness, fear appeals, and detailed
visual effects. Ineffective characteristics included:
non-specific harm presentation, humorous elements,
appearance damage content, low information
acceptance, romantic content, bland presentation,
and insufficient duration. Representative quotes for
effective characteristics included:

‘Because it’s a real person, it can be more moying,

more warning about the dangers of smoking, and

Table 2. Participant characteristics by region in mixed-methods study of tobacco control PSAs, Beijing and

Kunming, China, November 2020-April 2021 (N=125)

Gender Male 62 (49.6) 32 (47.8) 30 (51.7)
Female 63 (50.4) 35(52.2) 28 (48.3)
Education level Primary (10-12 years) 35 (28.0) 18 (26.9) 17 (29.3)
Middle (13-15 years) 41 (32.8) 22 (32.8) 19 (32.8)
High (16-18 years) 49 (39.2) 27 (40.3) 22 (37.9)
Media use Television 107 (85.6) 58 (86.6) 49 (84.5)
Internet 102 (81.6) 54 (80.6) 48 (82.8)
School platforms 53 (42.4) 29 (43.3) 24 (41.4)
Living with smokers Yes 67 (53.6) 34 (50.7) 33 (56.9)
No 58 (46.4) 33 (49.3) 25 (43.1)
Smoking status Non-smoker 123 (98.4) 66 (98.5) 57 (98.3)
Smoker 2(1.6) 1(1.5) 1(1.7)

Table 3. Regional ranking of tobacco control public service advertisement (PSA) effectiveness in mixed-
methods study, Beijing and Kunming, China, November 2020-April 2021 (N=125)

Suffering from emphysema 23 (18.4) 1 (16.4) 12 (20.7) 5 (4.0) 3 (4.5) 2 (3.4)
A tip from a former smoker 39 (31.2) 19 (28.3) 20 (34.5) 2 (1.6) 2 (3.0 0(0)
Cigarettes are eating you alive 30 (24.0) 17 (25.4) 13 (22.4) 1(0.8) 1(1.5) 0(0)
Smoke-free generation 5 (4.0) 3 (4.5) 2 (3.4) 47 (37.6) 31 (46.0) 16 (27.6)
Smoking, nicotine and addiction 15 (12.0) 9 (13.4) 6(10.3) 6 (4.8) 4 (6.0) 2 (3.4)
The makeover you never wanted 0(0) 0(0) 0(0) 25 (20.0) 1 (16.4) 14 (24.1)
Cold truth 6 (4.8) 4 (6.0) 2(3.4) 5 (4.0) 2 (3.0) 3(5.2)
Think, don't smoke 7 (5.6) 4 (6.0) 3(5.1) 34 (27.2) 13 (19.4) 21(36.2)
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Table 4. Tobacco control PSA ten effectiveness measurement indicator scores in mixed-methods study, Beijing and Kunming, China, November 2020-April 2021

(N=125)

Advertisement Easy to Teaches new
understand things

Suffering from emphysema 108 (86.4) 87 (69.6)
A tip from a former smoker 100 (80.0) 84 (67.2)
Cigarettes are eating you alive 118 (94.4) 100 (80.0)
Smoke-free generation 108 (86.4) 71 (56.8)
Smoking, nicotine and addiction 119 (95.2) 110 (88.0)
The makeover you never wanted 83 (66.4) 73 (58.4)
Cold truth 119 (95.2) 99 (79.2)
Think, don't smoke 103 (82.4) 77 (61.6)

Data are given as n (%). Bold numbers indicate the top three scores for each indicator.

111 (88.8)
107 (85.6)
116 (92.8)

97 (77.6)
117 (93.6)
106 (84.8)
108 (86.4)

85 (68.0)

Makes

uncomiortable

86 (68.8)
80 (64.0)
86 (68.8)
16 (12.8)
19 (15.2)
37 (29.6)
22 (17.6)
23 (18.4)

Relevant to

me

29 (23.2)
24(19.2)
43 (34.4)
58 (46.4)
77 (61.6)
52 (41.6)
57 (45.6)
51 (40.8)

Concerns
about

secondhand

smoke

69 (55.2)
75 (60.0)
85 (68.0)
50 (40.0)
73 (58.4)
70 (56.0)
72 (57.6)
65 (52.0)

Makes me
think

88 (70.4)
88 (70.4)
93 (74.4)
56 (44.8)
86 (68.8)
69 (55.2)
82 (65.6)
65 (52.0)

Less likely to
try smoking

110 (88.0)
114 (91.2)
116 (92.8)

95 (76.0)
108 (86.4)

97 (77.6)
107 (85.6)
103 (82.4)

Can effectively | Would share/

prevent

smoking

112 (89.6)
113 (90.4)
116 (92.8)
89 (71.2)
104 (83.2)
98 (78.4)
103 (82.4)
92 (73.6)

discuss

77 (61.6)
85 (68.0)
79 (63.2)
71 (56.8)
80 (64.0)
67 (53.6)
93 (74.4)
80 (64.0)

Table 5. Regional and demographic factors associated with advertisement acceptance from multivariable logistic regression analysis, Beijing and Kunming,

China, November 2020-April 2021 (N=125)

T O I I - T I

3.96 + 0.52
3.75+0.48
393 + 0.47
3.77 + 0.54

Reglon Kunming
Beijing
Gender Male
Female
Age -

Education level -

Model adjusted for all variables shown. Robust standard errors used. "p<0.05.

67
62
63
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make people not want to smoke.” (Student 8, high

school male focus group, Kunming)

‘I think that girl with a hole in her throat ... is most

thought-provoking.” (Student 4, primary school male

focus group, Beijing)

while representative quotes for ineffective
characteristics included:

Tt didn’t show the harm of smoking very well ... this

kind of presentation.’ (Student 6, middle school

male focus group, Kunming)

‘Plus most of it contains humorous elements, which

might make people mistake it for a comedy.” (Student

3, middle school female focus group, Beijing)

DISCUSSION
Advantages of testimonial and disease
frameworks
This study found that tobacco control advertisements
designed for adults showed strong associations with
prevention intentions among adolescent populations.
The top three effective advertisements: ‘A tip from a
former smoker’, ‘Cigarettes are eating you alive’, and
‘Suffering from emphysema’, were all adult-targeted
tobacco control materials, yet advertisements using
real-life testimonials and disease frameworks were
highly rated among adolescents. This finding aligns
with international research, as the success of the TIPS
campaign demonstrates that adult-oriented authentic
testimonial campaigns are associated with influencing
youth as a secondary audience”"**.

This result provides new empirical support for
health communication theory, strengthening the
application of ‘narrative persuasion theory’ in tobacco

control?®

. Through vivid, authentic storytelling,
audiences’ perceptions and attitudes toward smoking
harm may be influenced?”. For tobacco control
communication practice, future advertisement
creation should focus on discovering more authentic
and representative cases, deeply presenting disease
consequences caused by smoking.

Unlike Western studies showing limited
effectiveness of fear appeals alone, Chinese adolescent
sample responded positively to PSAs combining fear
appeals with specific health information, suggesting
cultural differences in message reception. Our findings
both align with and diverge from Western tobacco
control research. Consistent with international studies,

Tobacco Induced Diseases

testimonial-based advertisements showed strong
associations with prevention intentions. However, our
Chinese adolescent sample showed higher receptivity
to authority-based messages and combined fear—
health information appeals compared to anti-industry
messaging effectiveness reported in US studies. This
suggests cultural specificity in message reception that
should inform campaign adaptation across different
contexts.

Validation through response indicators
The comprehensive response indicator analysis
provides robust validation of the main findings through
detailed measurement across ten validated dimensions.
The stronger performance of testimonial and disease-
focused advertisements becomes particularly evident
when examining specific indicators such as credibility,
emotional impact, and behavioral intentions. The top-
performing advertisements achieved high credibility
score, emotional impact (‘makes uncomfortable”)
and behavioral intention scores (‘less likely to try
smoking’), demonstrating the powerful combination
of trustworthiness and motivational appeal that
characterizes impactful tobacco control messaging.
These findings align with established frameworks
in tobacco control advertisement research, where
credibility and emotional engagement serve as primary

pathways to behavior change'®'**

. The convergence
of high scores across multiple indicators for the same
advertisements provides strong evidence for the
validity of both participant selection criteria and the

underlying response constructs being measured.

Triangulation of quantitative and qualitative
evidence

The integration of quantitative effectiveness ratings
with qualitative explanatory insights achieved
robust triangulation that strengthens confidence in
the research findings. Quantitative data revealed
clear patterns of advertisement effectiveness, with
testimonial and disease-focused advertisements
ranking highest across multiple outcome measures.
Qualitative analysis provided convergent validation by
identifying the specific characteristics that adolescents
found compelling in these same advertisements,
including authentic personal stories, graphic health
consequences, and emotional resonance.

Tob. Induc. Dis. 2025;23(November):170
https://doi.org/10.18332/tid/211650

8


https://doi.org/10.18332/tid/211650

Research Paper

This triangulation was particularly valuable in
understanding why certain advertisements failed to
achieve effectiveness. The quantitative data showed
poor performance for celebrity endorsements and
industry-sponsored advertisements, while qualitative
insights revealed the underlying mechanisms,
including perceptions of inauthenticity, lack of
credible health information, and inappropriate
humorous tone. The convergence of quantitative
rankings with qualitative explanations provides robust
evidence that the identified effective characteristics
represent genuine drivers of adolescent response
rather than measurement artifacts.

Limitations of tobacco industry advertising

The ineffective characteristics of romance and humor
mentioned by participants in the study both came
from the tobacco company’s “Think, don’t smoke’
control advertisement. This finding is consistent with
existing research conclusions that tobacco company
control advertisements are not associated with
prevention for adolescents'**’. Industry documents
reveal these campaigns were primarily designed as
public relations tools rather than genuine prevention
efforts, with ‘Project Sunrise’ (1995-2006) explicitly
aiming to rehabilitate Philip Morris’s image while
deflecting regulatory pressure'.

These advertisements avoided mentioning health
consequences and were never evaluated for actual
youth smoking reduction. Instead, companies
tracked ‘media hits’ and corporate image impacts.
The campaigns’ directive ‘just say no’ messaging style
triggers psychological reactance in adolescents, while
portraying smoking as a ‘grown-up, sophisticated
product’ potentially appeals to youth seeking
maturity'®. The Philip Morris advertisement ranked
among the least effective in our study, consistent
with research showing industry-sponsored youth
prevention campaigns may actually normalize smoking
by presenting it as an adult choice rather than a health
hazard.

Regional policy contexts and urban tobacco
control implementation

The regional differences in tobacco control PSA
feedback between Beijing and Kunming adolescents
reveal important considerations for tobacco control

Tobacco Induced Diseases

campaign design in China’s diverse policy landscape.
Both Beijing and Kunming are major urban centers,
yet they represent distinctly different tobacco control
policy environments that significantly influence
adolescent responses to health messaging. These
findings contribute to understanding appropriate
youth-targeted tobacco control campaigns across
China’s varied regional contexts.

Beijing represents a progressive tobacco control
environment where comprehensive smoke-free
policies have been successfully implemented through
strong municipal leadership and effective enforcement
mechanisms®. The city’s adolescents demonstrate
relatively mature tobacco control awareness, having
been extensively exposed to various forms of anti-
smoking messaging through multiple channels. This
prolonged exposure may create a form of ‘message
saturation’ where conventional tobacco control
advertisements lose their impact due to familiarity®’,
potentially explaining why Beijing adolescents showed
lower overall advertisement acceptance scores.

In contrast, Kunming operates within a
fundamentally different policy context where tobacco
economic interests remain highly influential in local
governance and public discourse®. As the capital of
Yunnan Province, China’s leading tobacco production
region, Kunming adolescents exist within a social
environment where tobacco industry presence is
more normalized and tobacco control messaging is
less prevalent®. Under these circumstances, tobacco
control PSAs function as relatively novel information
sources, potentially explaining the significantly higher
advertisement acceptance scores observed among
Kunming participants.

Communication strategy implications for the
digital age

This study found that television and internet are
the two major channels for adolescents to obtain
information. This indicates that both need to be
considered in tobacco control campaign practice®.
On the one hand, the wide coverage of television can
be utilized to broadcast impactful tobacco control
advertisements during prime time. On the other
hand, customized tobacco control content should be
developed according to the characteristics of different
websites and social media platforms.

Tob. Induc. Dis. 2025;23(November):170
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Recent research shows that exposure to tobacco
brand content on social media is associated with
adolescent tobacco use initiation. Research found that
youth with no prior tobacco use who engaged with
tobacco brand content on social media had higher
likelihood of tobacco initiation and increased risk
for multi-product use. This makes authentic health
messaging increasingly crucial''.

Limitations

This study has certain limitations. The research
sample was limited to school students in Beijing and
Kunming, which may not fully represent adolescent
populations in other regions of China. Differences in
economic development levels, cultural backgrounds,
and tobacco control policy environments across
regions may affect the generalizability of results.
The study primarily relied on self-reported data,
which may be subject to social desirability bias and
potential misclassification, particularly on sensitive
topics involving smoking behavior. The cross-
sectional design limits the ability to infer causality and
cannot determine the temporal relationship between
advertisement exposure and attitude changes. The
purposive sampling may limit generalizability to rural
or lower resource settings and may overrepresent
motivated students whose responses differ from the
general adolescent population.

Additional limitations include potential residual
confounding despite multivariable adjustment, lack
of fully adjusted models for all analyses due to sample
size constraints, no formal consideration of clustering
effects at the school level, and the relatively small
sample size for subgroup analyses. While we used
robust standard errors to address some concerns
about correlated observations, future studies could
benefit from mixed-effects modeling for more
detailed within-person comparisons. In our analysis,
combining neutral and negative responses was done
to focus on identifying clearly positive responses
(scores 4-5), following established practice in tobacco
control PSA research. Future studies should examine
the full response spectrum.

Future research should adopt longitudinal designs
to track adolescent attitude and behavior changes
before and after advertisement exposure, expand
samples to more cities and rural areas, and consider

Tobacco Induced Diseases

using more objective physiological measurement
indicators to supplement self-reported data.

CONCLUSIONS

This study evaluated the effectiveness of eight tobacco
control PSAs among Chinese adolescents using mixed
methods, finding that advertisements employing real-
life testimonials, disease warnings, and fear appeals
were most effective, while celebrity endorsements
and appearance-focused advertisements were
least effective. The triangulation of quantitative
effectiveness ratings with qualitative explanatory
insights provided robust validation of these findings.
Regional difference analysis revealed the important
influence of tobacco control policy implementation
and cultural backgrounds in different Chinese regions
on adolescent attitudes.

The findings contribute to understanding culturally
appropriate youth tobacco control communication
strategies. It is recommended that tobacco control
PSA design should adopt strategies combining disease
warnings with real-life testimonials, avoid humorous
types and industry-sponsored advertisements, and
consider regional cultural differences for differentiated
communication. With the proliferation of digital
media, priority should be given to distribution
through online and social media platforms frequently
used by adolescents to enhance reach effectiveness
and communication impact.

REFERENCES

1. NanY, 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

GBD 2015 Tobacco Collaborators. Smoking prevalence and
attributable disease burden in 195 countries and territories,
1990-2015: a systematic analysis from the Global Burden of
Disease Study 2015. Lancet. 2017;389(10082):1885-1906.
doi:10.1016/S0140-6736(17)30819-X

Jietao M, Chenxi H, Chang X, Dilin D, Yongyuan Q.
Investigation of smoking behavior and influencing factors

among middle school students based on WeChat platform.
Chin J Health Educ. 2018;34(9):832-836. doi:10.16168/].
cnki.issn.1002-9982.2018.09.016

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

Allen JA, Duke JC, Davis KC, Kim AE, Nonnemaker JM,
Farrelly MC. Using mass media campaigns to reduce

Tob. Induc. Dis. 2025;23(November):170
https://doi.org/10.18332/tid/211650

10


https://doi.org/10.18332/tid/211650
http://doi.org/10.46234/ccdcw2025.123
http://doi.org/10.1016/S0140-6736(17)30819-X
http://doi.org/10.16168/j.cnki.issn.1002-9982.2018.09.016
http://doi.org/10.16168/j.cnki.issn.1002-9982.2018.09.016
http://doi.org/10.46234/ccdcw2025.124

Research Paper

10.

11.

12.

13.

14.

15.

16.

17.

youth tobacco use: a review. Am J Health Promot.
2015;30(2):e71-e82. doi:10.4278/ajhp.130510-LIT-237
Davis KC, Patel D, Shafer P, et al. Association between
media doses of the tips from former smokers campaign and
cessation behaviors and intentions to quit among cigarette
smokers, 2012-2015. Health Educ Behav. 2018;45(1):52-60.
doi:10.1177/1090198117709316

Xu X, Alexander RL Jr, Simpson SA, et al. A cost-effectiveness
analysis of the first federally funded antismoking campaign.
Am J Prev Med. 2015;48(3):318-325. doi:10.1016/j.
amepre.2014.10.011

Farrelly MC, Nonnemaker J, Davis KC, Hussin A. The
influence of the national truth campaign on smoking
initiation. Am J Prev Med. 2009;36(5):379-384.
doi:10.1016/j.amepre.2009.01.019

Richardson S, McNeill A, Langley TE, et al. The impact of
televised tobacco control advertising content on campaign
recall: evidence from the International Tobacco Control
(ITC) United Kingdom survey. BMC Public Health.
2014;14:432. doi:10.1186/1471-2458-14-432

Holtgrave DR, Wunderink KA, Vallone DM, Healton CG.
Cost-utility analysis of the National truth campaign to
prevent youth smoking. Am J Prev Med. 2009;36(5):385-
388. d0i:10.1016/j.amepre.2009.01.020

Huang LL, Lazard AJ, Pepper JK, Noar SM, Ranney
LM, Goldstein AO. Impact of the real cost campaign
on adolescents’ recall, attitudes, and risk perceptions
about tobacco use: a national study. Int J Environ Res
Public Health. 2017; 14(1):42. https://doi.org/10.3390/

ijerph14010042
Henriksen L, Dauphinee AL, Wang Y, Fortmann SP. Industry

sponsored anti-smoking ads and adolescent reactance: test
of a boomerang effect. Tob Control. 2006;15(1):13-18.
doi:10.1136/t¢.2003.006361

Wakefield M, Balch GI, Ruel E, et al. Youth responses
to anti-smoking advertisements from tobacco-control
agencies, tobacco companies, and pharmaceutical
companies. J Appl Soc Psychol. 2005;35(9):1894-1910.
doi:10.1111/j.1559-1816.2005.tb02201.x

Chen Y, Zhao Y, Wu K, Wang Z, Chen Z. Study on tobacco
donations in China: an analysis based on tobacco industry
literature. J] Med Humanity Media. 2025;3(1):107-118.
d0i:10.62787/mhm.v3il.171

Hu TW, Lee AH, Mao Z. WHO framework convention
on tobacco control in China: barriers, challenges and
recommendations. Glob Health Promot. 2013;20(4):13-22.
doi:10.1177/1757975913501910

Noar SM, Rohde JA, Prentice-Dunn H, Kresovich A, Hall
MG, Brewer NT. Evaluating the actual and perceived
effectiveness of e-cigarette prevention advertisements among
adolescents. Addict Behav. 2020;109:106473. doi:10.1016/].
addbeh.2020.106473

Wakefield M, Bayly M, Durkin S, et al. Smokers’ responses to
television advertisements about the serious harms of tobacco
use: pre-testing results from 10 low- to middle-income

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Tobacco Induced Diseases

countries. Tob Control. 2013;22(1):24-31. doi:10.1136/
tobaccocontrol-2011-050171

Chen Y, Liu S, Cai Y, et al. Designing vaping prevention
messages for youth: a scoping review protocol. BMJ Open.
2025;15(2):¢089394. doi:10.1136/bmjopen-2024-089394
Creswell JW, Plano Clark VL. Designing and Conducting
Mixed Methods Research. 3rd ed. SAGE Publications, Inc.;
2017.

Tashakkori A, Teddlie C, eds. SAGE Handbook of Mixed
Methods in Social & Behavioral Research. 2nd ed. SAGE
Publications, Inc.; 2010.

Chen Y, Liu S, Cai Y, et al. A qualitative exploration of
e-cigarette prevention advertisements’ effectiveness among
college students in China. Tob Induc Dis. 2024;22(June)111.
doi:10.18332/tid/189300

Chen Y, Chen J, Wang Z, et al. Effective features of
e-cigarette prevention videos: a qualitative study with
primary school students. Tob Induc Dis. 2025;23(July):89
doi:10.18332/tid/205839

Perl R, Murukutla N, Occleston J, et al. Responses
to antismoking radio and television advertisements
among adult smokers and non-smokers across Africa:
message-testing results from Senegal, Nigeria and
Kenya. Tob Control. 2015;24(6):601-608. doi:10.1136/
tobaccocontrol-2014-051682

Braun V, Clarke V. Using thematic analysis in
psychology. Qual Res Psychol. 2006;3(2):77-101.
doi:10.1191/1478088706qp0630a

Duke JC, MacMonegle AJ, Nonnemaker JM, et al. Impact of
the real cost media campaign on youth smoking initiation.
Am J Prev Med. 2019;57(5):645-651. doi:10.1016/j.
amepre.2019.06.011

Igartua JJ, Rodriguez-Contreras L. Narrative voice matters!
Improving smoking prevention with testimonial messages
through identification and cognitive processes. Int J Environ
Res Public Health. 2020;17(19):7281. doi:10.3390/

ijerph17197281
Liu S, Yang JZ. The role of temporal distance perception in

narrative vs. non-narrative persuasion related to e-cigarettes.
J Health Commun. 2020;25(7):543-553. doi:10.1080/1081
0730.2020.1788678

Wakefield M, Durrant R, Terry-McElrath Y, et al. Appraisal
of anti-smoking advertising by youth at risk for regular
smoking: a comparative study in the United States, Australia,
and Britain. Tob Control. 2003;12(suppl 2):1i82-ii86.
doi:10.1136/tc.12.suppl 2.ii82

National Cancer Institute. The Role of the Media in
Promoting and Reducing Tobacco Use. Tobacco Control
Monograph No. 19. U.S. Department of Health and
Human Services, National Institutes of Health, National
Cancer Institute; 2008. Accessed October 5, 2025. https://
cancercontrol.cancer.gov/sites/default/files/2020-08/m19
complete.pdf

Zheng Y, Wu Y, Wang M, et al. Impact of a comprehensive
tobacco control policy package on acute myocardial

Tob. Induc. Dis. 2025;23(November):170
https://doi.org/10.18332/tid/211650

11


https://doi.org/10.18332/tid/211650
http://doi.org/10.4278/ajhp.130510-LIT-237
http://doi.org/10.1177/1090198117709316
http://doi.org/10.1016/j.amepre.2014.10.011
http://doi.org/10.1016/j.amepre.2014.10.011
http://doi.org/10.1016/j.amepre.2009.01.019
http://doi.org/10.1186/1471-2458-14-432
http://doi.org/10.1016/j.amepre.2009.01.020
https://doi.org/10.3390/ijerph14010042
https://doi.org/10.3390/ijerph14010042
http://doi.org/10.1136/tc.2003.006361
http://doi.org/10.1111/j.1559-1816.2005.tb02201.x
http://doi.org/10.62787/mhm.v3i1.171
http://doi.org/10.1177/1757975913501910
http://doi.org/10.1016/j.addbeh.2020.106473
http://doi.org/10.1016/j.addbeh.2020.106473
http://doi.org/10.1136/tobaccocontrol-2011-050171
http://doi.org/10.1136/tobaccocontrol-2011-050171
http://doi.org/10.1136/bmjopen-2024-089394
http://doi.org/10.18332/tid/189300
http://doi.org/10.18332/tid/205839
http://doi.org/10.1136/tobaccocontrol-2014-051682
http://doi.org/10.1136/tobaccocontrol-2014-051682
http://doi.org/10.1191/1478088706qp063oa
http://doi.org/10.1016/j.amepre.2019.06.011
http://doi.org/10.1016/j.amepre.2019.06.011
http://doi.org/10.3390/ijerph17197281
http://doi.org/10.3390/ijerph17197281
http://doi.org/10.1080/10810730.2020.1788678
http://doi.org/10.1080/10810730.2020.1788678
http://doi.org/10.1136/tc.12.suppl_2.ii82
https://cancercontrol.cancer.gov/sites/default/files/2020-08/m19_complete.pdf
https://cancercontrol.cancer.gov/sites/default/files/2020-08/m19_complete.pdf
https://cancercontrol.cancer.gov/sites/default/files/2020-08/m19_complete.pdf

Research Paper

31.

infarction and stroke hospital admissions in Beijing, China:
interrupted time series study. Tob Control. 2021;30(4):434-
442. doi:10.1136/tobaccocontrol-2020-055663

Villanti AC, Wackowski OA, LePine SE, et al. Effects of
vaping prevention messages on electronic vapor product
beliefs, perceived harms, and behavioral intentions among

young adults: a randomized controlled trial. Int J Environ

32.

Tobacco Induced Diseases

Res Public Health. 2022;19(21):14182. doi:10.3390/
ijerph192114182

Noar SM, Bell T, Kelley D, Barker J, Yzer M. Perceived
message effectiveness measures in tobacco education

campaigns: a systematic review. Commun Methods Meas.
2018;12(4):295-313. doi:10.1080/19312458.2018.14830

17

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 study was supported by the High-level Talent Research Start-up
Fund of Fujian Polytechnic Normal University (Grant No. 404145).

ETHICAL APPROVAL AND INFORMED CONSENT

Ethical approval was obtained from the Peking University Biomedical
Ethics Committee (PU IRB) (Approval number: IRBO0001052-20056;
Date: December 2020). Parents/guardians provided informed consent
and students provided assent.

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

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer-reviewed.

Tob. Induc. Dis. 2025;23(November):170
https://doi.org/10.18332/tid/211650



https://doi.org/10.18332/tid/211650
http://doi.org/10.1136/tobaccocontrol-2020-055663
http://doi.org/10.3390/ijerph192114182
http://doi.org/10.3390/ijerph192114182
http://doi.org/10.1080/19312458.2018.1483017
http://doi.org/10.1080/19312458.2018.1483017

