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ABSTRACT

Background: Intention to quit smoking is an essential precursor to cessation. Although Protection Motivation
Theory (PMT) explains smoking behavior, its link to cessation intention among Thai youth remains under-
researched. This study examined university students' smoking cessation intentions and its association with
PMT constructs.

Methodology: A mixed-methods study was conducted among 1,493 student smokers from six universities in
Northeast Thailand (August 2024 - January 2025) using multistage sampling. Data were collected via self-
administered questionnaires and in-depth interviews with 15 purposively selected smokers. Quantitative da-
ta were analyzed using multivariable logistic regression, while qualitative data underwent descriptive content
analysis.

Results: Quantitatively, 48.9% of participants intended to quit. Stronger intentions were significantly associ-
ated with higher perceived severity, vulnerability, self-efficacy, and response efficacy. Conversely, intrin-
sic/extrinsic rewards and response costs were inversely associated with intention. Qualitative findings cor-
roborated that awareness of smoking’s harm and high self-efficacy bolstered quitting confidence. However,
perceived positive effects, habitual use, social exposure to smokers, and limited information on cessation ser-
vices acted as significant barriers.

Conclusions: PMT plays a significantly influential role in shaping quitting intentions. Consequently, these fac-
tors should be integrated into cessation interventions such as tailored educational programs to enhance ser-
vice accessibility and strengthen the resolve to quit among youth.

Keywords: Tobacco Use Cessation, Motivation, Students, Surveys and questionnaires, Health behavior, Thai-
land
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INTRODUCTION

Smoking remains an important global health con-
cern, including in Thailand. According to the World
Health Organization (WHO), an estimated 19.5% of
people aged 15 years and older worldwide were cur-
rent tobacco users in 2024, reflecting a continued
decline from previous decades. Nevertheless, tobacco
use remains a major contributor to preventable mor-
bidity and mortality, underscoring the need for sus-
tained tobacco-control measures.! The prevalence of
smoking among people aged 15 years and above in
Thailand declined from 19.1% in 2017 to 16.5% in
2024.%2 The strategies implemented by the Thai gov-
ernment included banning cigarette purchases, re-
stricting cigarette smoking in public, and implement-
ing the smoke-free campus project.12 Despite these
efforts and an overall decline in smoking rates, the
prevalence of smoking among Thai youth aged 15-24
years remained at 21.5% in 2024.2 Moreover, some
studies revealed that while about 13.5% of adoles-
cents intended to quit smoking, 38.6% had no such
intention.?

Motivation to quit is important for reducing the
prevalence and associated harms of smoking.* Inten-
tion to quit smoking is a prerequisite for subsequent
quitting attempts and successful cessation.5¢ There-
fore, promoting the intention to quit is recommend-
ed, as it has significant health benefits and enhances
the impact of smoking cessation strategies.” Howev-
er, some studies have suggested that few smoking
cessation strategies are grounded in or guided by
specific theories.8 Conversely, the integration of be-
havioral change theories into routine smoking cessa-
tion programs has increased the effectiveness of in-
terventions.8® The Protection Motivation Theory
(PMT) is a well-known behavioral change theory and
is especially useful for addressing smoking behavior.?
It posits that intention, a significant predictor of be-
havior, is determined by threat appraisal and coping
appraisal.l? Previous studies have indicated that the
PMT is useful in predicting health-related intentions
and behaviors, including smoking behavior and the
intention to quit.2° The theory also demonstrates
strong effects in enhancing smoking prevention be-
haviors, increasing intentions to quit, and reducing
smoking prevalence among adolescents.810

In Thailand, approximately 155 universities had
adopted the smoke-free university project by 2021 to
promote a healthy environment and reduce tobacco
use.ll Nevertheless, the smoking prevalence in the
university age group within 20-24 years remained
high at 16.5% in 2024.2 Some studies have shown
that only 35.9%!2 of university students desire to
quit smoking, and 48.9% have attempted to do so,12
with a lack of intention to quit being a major barri-
er.!! Moreover, factors associated with this intention
may vary across hations, reflecting their societal and
cultural differences.¢ Specifically, Thai gender-related
social stigma drives female smokers to have a signifi-
cantly higher readiness to quit compared to males.12
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However, collectivist peer conformity and a cultural
preference for self-quitting rather than utilizing
healthcare services greatly impede overall cessation
efforts,!! these create significant cessation gaps.

Therefore, how these Thai contexts interact with
PMT constructs should be explored. Although PMT
effectively modifies Thai military smoking behaviors,
its applicability remains under-explored among uni-
versity students.!3 Therefore, this study aimed to ex-
amine the association between PMT constructs and
the intention to quit among university students. We
hypothesized that PMT constructs would be associ-
ated with smoking cessation intentions. The findings
may provide evidence to promote theory-guided and
culturally appropriate cessation intentions. Addi-
tionally, they will be useful for supporting effective
university smoking cessation activities.

METHODOLOGY

Study design and setting: A mixed-method study
was conducted from August 2024 to January 2025 at
six selected universities in Northeastern Thailand.

Study participants and sampling: During the quan-
titative phase, we conducted a cross-sectional study.
Participants were identified as current smokers if
they answered “yes” to the question, “During the past
30 days, do you currently smoke cigarettes?”14 We in-
cluded current smoker undergraduate students aged
18-22 years who had no communication problems
and were willing to participate but excluded those
who provided incomplete questionnaires. Based on a
20.1% smoking prevalence among university stu-
dents from previous research in Northeastern Thai-
land,*> Cochran’s formulal® was applied with a 95%
confidence interval (CI) and 2% precision. After a 5%
non-response adjustment was accounted for, the tar-
get sample size was calculated as 1,625. A total of
1,493 valid responses were retained after screening
for completeness, representing a 91.8% response
rate. A response rate of 80% or higher is generally
deemed representative of a study population, making
the findings more likely to be generalizable.l” A mul-
tistage sampling technique was employed to recruit
eligible students. First, six universities based on geo-
graphical distribution were selected via lottery, rep-
resenting two each from the upper, middle, and low-
er regions. Second, six faculties per university were
chosen through lottery. Third, students were recruit-
ed through systematic random sampling (every
fourth smoker); if a student was unavailable, the next
on the list was contacted. For the qualitative phase,
15 smokers from the quantitative study were purpos-
ively selected for face-to-face in-depth interviews un-
til data saturation was achieved.

Theoretical framework: The PMT serves as a theo-
retical framework positing that individuals are moti-
vated to engage in self-protective behaviors when
facing perceived health threats, and performing the
preventative behavior can reduce the threat.10

Page 576



Yangyuen S et al.

Perceived threat

Threat appraisal = | Severity + Vulnerability

Perceived efficacy

Perceived rewards

Intrinsic + Extrinsic re-
wards

Smoking quit-
ting intention

E—

Perceived cost

Self-efficacy +

Coping appraisal - Response efficacy

Response cost

Figure 1: Protection Motivation Theory framework for intention to quit smoking.

It is widely used in predicting health intentions and
behavioral changes, including smoking cessation.8?
In this study, we applied the PMT to examine stu-
dents’ quitting intention. This involved two main ap-
praisals: threat appraisal, which encompassed per-
ceived threat (e.g, severity and vulnerability) and
perceived rewards (e.g. intrinsic and extrinsic), and
coping appraisal, which included perceived efficacy
(e.g., self-efficacy and response efficacy) and per-
ceived cost (e.g., response cost) (Figure 1).

Instruments: For the quantitative phase, a self-
administered questionnaire was used for data collec-
tion, comprising five parts.

Part 1: Socio-demographic factors (age, sex, monthly
household income, and alcohol use) were all catego-
rized as dichotomous variables.

Part 2: Smoking behavior-related factors, including
1) age at smoking initiation; 2) number of cigarettes
smoked per day; 3) quitting attempts: participants
were asked, “Have you ever tried to quit smoking in
the past year?”;18 4) advice to quit smoking: partici-
pants were asked, “In the past year, have you re-
ceived advice to quit smoking?” (e.g., never, signifi-
cant others [family or friends], and healthcare pro-
fessionals [e.g, doctors, nurses, pharmacists, or
public health officers]);> and 5) exposure to anti-
smoking campaigns: participants were asked, “In the
past year, have you been exposed to anti-smoking
campaigns?” (e.g., newspaper, television, radio, social
media, and health providers).” Responses were cate-
gorized into two groups using the median split
method: 23 channels and <3 channels.

Part 3: Nicotine dependence was measured using the
Thai version of the Fagerstrom Test for Nicotine De-
pendence (FTND),19 a 6-item scale assessing physical
dependence on nicotine. Questions with yes/no an-
swers are scored 0 or 1, while multiple-choice ques-
tions are scored from 0 to 3. The sum of these scores
(0-10) indicates the degree of nicotine dependence. A
higher total FTND score identifies individuals with
high nicotine dependence. A cut-off score of 26 was
utilized to identify high nicotine dependence, con-
sistent with established tobacco research.202! This
threshold effectively distinguishes individuals with
significant physiological addiction from those with
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low-to-moderate dependence.20 While the literature
indicates thresholds varying from =4 to 26, the high-
er cut-off was adopted to prioritize the identification
of individuals with clinically significant dependence.
Such individuals often require intensive cessation in-
terventions and targeted counseling regarding their
readiness to quit. 2021 This threshold was selected to
ensure comparability with epidemiological data and
consistency with existing research in the Asian con-
text. Specifically, it has been widely adopted in to-
bacco surveys across Malaysia?2 and Thailand?3
demonstrating cross-cultural validity and reliability
in assessing heavy smoking patterns among commu-
nity and clinical populations. This scale showed good
internal consistency, with a Cronbach’s alpha of 0.82.

Part 4: PMT constructs were measured using a 21-
item PMT scale adapted from the study by MacDonell
K et al.2* The scale assesses the PMT’s two pathways:
threat appraisal and coping appraisal. Items are rat-
ed on a 7-point Likert scale, ranging from 1 (definite-
ly disagree) to 7 (definitely agree), with the mean
scores for each subscale computed, where a higher
score indicates a greater perception. The scale un-
derwent a rigorous cross-cultural adaptation to en-
sure cultural and linguistic appropriateness for the
Thai context. This involved a forward-backward
translation process, where the original English ver-
sion was translated into Thai by two independent bi-
lingual translators and back-translated by a third to
ensure semantic equivalence. Content validity was
then evaluated by three experts in health psychology
and youth behavior, yielding a content validity index
(CVI) of 0.90 based on item relevance and clarity.
This scale demonstrated good internal consistency,
with a Cronbach’s alpha of 0.84.

Part 5: Smoking quitting intention was assessed us-
ing the question, “Are you planning to quit smoking?"
4 Participants who answered “within a month,” “with-
in 12 months,” or “will quit smoking but not within
12 months” were considered to have an intention to
quit. Conversely, those responded “not planning to
quit” were deemed to have no intention of quitting.

For the qualitative phase, the participants were in-
formed about the research and its voluntary nature,
which included a declaration of anonymity and con-
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fidentiality. All participants then provided written in-
formed consent. The trained researcher conducted
face-to-face in-depth interviews in a private room of
each university using a guide on various aspects of
smoking behavior. For each interview, there were on-
ly two researchers and one participant involved. One
researcher asked the interview questions while the
other checked for completion of all questions and
made note. Each 25-30-minute interview covered
discussion topics guided by the PMT, including per-
ceptions of smoking, reasons for initiation and con-
tinuation, intentions to quit, self-efficacy regarding
quitting, anti-smoking campaigns, advice for quitting,
and campus cessation services (Supplementary Ap-
pendix). Data collection concluded once saturation
was achieved. The dataset was merged and reviewed
by two researchers who have expertise in qualitative
research and health psychology or youth behavior to
ensure consistency among coders. Investigator trian-
gulation was implemented by involving a panel of
experts and multiple researchers to enhance the ana-
lytical perspective. In instances of divergent opin-
ions, themes were finalized through collaborative di-
alogue and peer debriefing. Moreover, participant
validation was conducted to confirm that the findings
accurately represented the participants' perspectives
and experiences.

Statistical analysis: In the quantitative phase, de-
scriptive analyses were performed for participant
characteristics. Multiple logistic regression was ap-
plied to investigate the relationship between socio-
demographics, smoking behavior-related factors,
PMT constructs, and intention to quit smoking in
separate gender models, adjusting for all other pre-
dictors. All analyses were conducted using SPSS ver-
sion 23.0 (IBM Corp., Armonk, NY, USA), with the sig-
nificance level set at a P-value of <0.05. Descriptive
content analysis was performed to examine qualita-
tive data. A standardized data extraction form using
Microsoft Excel, version 2016 (Microsoft Corp.), was
used to capture the codes and quotes. Transcribed
audio recordings (verbatim) were analyzed and vali-
dated into categories based on similarity by two in-
dependent researchers. All transcripts were returned
to participants for comments and correction. The re-
searchers then recorded and summarized the data.

Ethical Consideration: This study was approved by
the Ethics Committee for Research Involving Human
Subjects, Mahasarakham University (ref.no.407-
350/2024). Written informed consent was obtained
from all participants after providing detailed re-
search protocol. Their privacy was protected, and
their data will be kept confidential.

RESULTS

Quantitative results

Participant characteristics: The characteristics and
PMT construct scores of the participants are summa-
rized in Table 1. Notably, nearly half of the partici-
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pants (48.9%) expressed an intention to quit smok-
ing. The study population consisted primarily of men,
characterized by relatively low nicotine dependence.
Those with an intention to quit were more likely to
have prior quitting attempts and had frequently re-
ceived cessation advice from healthcare providers or
significant others. Regarding the PMT constructs, the
participants generally reported high levels of threat
appraisal specifically perceived severity and vulner-
ability while scoring lower on the rewards of smok-
ing. Furthermore, higher levels of coping appraisal,
particularly self-efficacy and response efficacy, were
observed among those intending to quit, suggesting a
strong cognitive foundation for cessation.

Quitting intention behaviors: The participants’
quitting intentions varied by timeline: 31.8% and
46.7% intended to quit within 1 month and within a
year, respectively, while 21.5% planned to quit but
not within a year. The key drivers included aware-
ness of smoking’s harm (92.9%), health concerns
(91.2%), family and friend disapproval (88.9%), and
family encouragement (86.0%). Regarding support,
the participants primarily sought assistance from
hospital quitting clinics (55.3%), Quitline 1600
(42.6%), and community pharmacies (35.1%). The
most common strategies reported for maintaining
cessation were avoiding other smokers (65.6%) and
increasing physical activity (64.1%) (Figure 2).

Factors associated with quitting intention: Ap-
proximately 48.9% of all participants intended to
quit smoking. Specifically, 47.1% of the male partici-
pants (409/868) and 51.4% of the female partici-
pants (321/625) reported an intention to quit.
Thereafter, a sex-stratified subgroup analysis was
conducted to explore the sex-specific predictors of
cessation intention.

The sex-stratified subgroup analysis revealed that
the multivariable logistic regression model signifi-
cantly predicted the participants’ intention to quit
smoking (P < 0.05). The model accounted for 44.3%
of the total variance (R? = 0.443) for the male partic-
ipants and 44.4% of the total variance (R = 0.444)
for the female participants.

The predictors of the intention to quit were con-
sistent across both models. Regarding smoking be-
havior-related factors, the participants were more
likely to express a desire to quit if they had previous-
ly attempted to quit at least once, had low nicotine
dependence, were exposed to three or more anti-
smoking campaign channels, or received cessation
advice from healthcare professionals or significant
others (P < 0.05). Notably, there were no significant
associations found between the socio-demographic
factors and the intention to quit (Tables 2 and 3).

All PMT constructs were significantly associated with
quitting intentions. Specifically, threat appraisal re-
vealed that perceived severity and vulnerability cor-
related with higher quitting intentions, whereas in-
trinsic and extrinsic rewards were related to lower
quitting intentions.
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Table 1: Distribution of socio-demographic and smoking-related factors by smoking quitting intention

Variables Total Smoking quitting intention
(n=1493) Intention to quit No intention to
N (%) (n=730) N (%) quit (n=763) N(%)
Socio-demographic factors
Age (year) (mean * SD) 19.8+1.4 19.8+1.5 19.7+1.4
Sex
Male 868 (58.1) 409 (56.0) 459 (60.2)
Female 625 (41.9) 321 (44.0) 304 (39.8)
Monthly household income (THB)
< 10,000 689 (46.1) 352 (48.2) 337 (44.2)
>10,000 804 (53.9) 378 (51.8) 426 (55.8)
Alcohol use behavior
Never drinking 745 (49.9) 375 (51.4) 370 (48.5)
Drinking 748 (50.1) 355 (48.6) 393 (51.5)
Smoking behavior-related factors
Age of smoking initiation (year) (mean % SD) 15.7+1.4 15.7+1.5 15.6+1.4
Cigarettes smoked per day (cigarette)(meanz SD) 5.842.9 5.66+3.3 5.97+2.5
Nicotine dependence
Low dependence 764 (51.2) 426 (58.4) 338 (44.3)
High dependence 729 (48.8) 304 (41.6) 425 (55.7)
Quit attempts in the past year
No 819 (54.9) 358 (49.0) 461 (60.4)
Yes (at least one) 674 (45.1) 372 (51.0) 302 (39.6)
Exposure to anti-smoking campaigns (channels)
<3 698 (46.8) 315 (43.2) 383 (50.2)
>3 795 (53.2) 415 (56.8) 380 (49.8)
Advise to quit smoking
Significant others (family, friends) 352 (23.6) 198 (27.1) 154 (20.2)
Healthcare professionals 488 (32.7) 252 (34.5) 236 (30.9)
Never 653 (43.7) 280 (38.4) 373 (48.9)
PMT construct scores (mean * SD)
Threat appraisal
Perceived severity 4.4+0.5 4.5+0.4 4.3+0.5
Perceived vulnerability 4.3+0.7 4.4+0.7 4.1+0.6
Intrinsic rewards 3.8+0.7 3.6x0.7 3.9+0.6
Extrinsic rewards 3.6x0.8 3.3x0.7 3.8+0.6
Coping appraisal
Self-efficacy 3.9+0.7 4.1+0.7 3.7+0.6
Response efficacy 3.9+0.6 4.0+0.6 3.8+0.6
Response cost 3.6+0.8 3.4+0.8 3.7+0.7

Note. Values are presented as numbers (%) or means * SD; SD, Standard deviations; THB, Thai Baht

Furthermore, coping appraisal demonstrated that
self-efficacy and response efficacy were related to in-
creased intentions to quit. Conversely, response cost
was associated with decreased quitting intentions af-
ter adjusting for all predictors (P < 0.05) (Tables 2
and 3).

Qualitative results: The main themes and sub-
themes of the participants’ opinions on smoking
based on the PMT framework are as follows: [Table
4]

A) Perceived threat
Perceived severity

Severity of smoking’s harm: Most participants
could identify a few health consequences, from mild
symptoms to serious chronic illnesses, mainly respir-
atory and lung cancer:

Effects of smoking and tobacco use: The partici-
pants acknowledged smoking-related lung diseases
but perceived health risks as distant consequences

National Journal of Community Medicine | Volume 17 | Issue 07 | July 2026

linked to smoking duration. Furthermore, social bar-
riers specifically body odor and smoke hindered
their participation in university activities:

Perceived vulnerability

Perceived harm of smoking: Most participants
agreed that smoking can cause cancer and other neg-
ative effects, such as fatigue, yellow teeth, dark lips
and skin, and difficulty breathing. Moreover, they
mentioned that smoking can also harm their family,
as secondhand smoke exposure can lead to illness:

Self-awareness of smoking’s harm: Several partici-
pants were concerned about smoking’s negative ef-
fects and social stigma, leading them to attempt to
quit or reduce daily cigarette consumption. However,
some participants claimed they were not addicted to
tobacco. They stated that smoking entertained and
relaxed them and relieved their stress:

B) Perceived rewards

Intrinsic rewards
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Reasons for starting smoking: The primary reason
for initiating smoking was peer influence. Several
participants noted that cigarettes were readily avail-
able through friends and were often shared among
peers:

Reasons for continuing smoking: The participants’
reasons for continuing smoking were stress relief,
socialization with friends, relaxation, activity, and

Yangyuen S et al.

habitual behavior:
Extrinsic rewards

Social norms toward smoking: Most participants
perceived that smoking is socially unacceptable; in
particular, smoking in public is prohibited and unde-
sirable. However, they asserted that smoking is seen
as a pleasant way to socialize with other smokers, in-
cluding friends and relatives:

Intention to quit

Within a month | EESANESS—
Within 12 months

Will quit smoking but not within 12 months

0%

5

20% 40% 60% 80% 100%

Reasons for intention to quit

Awareness of smoking's harm

92.9%

Worrying that smoking will damage one’s health
Family and friend disapproval

Family encouragement

91.2%

88.9%

Social unacceptability
Expensive tobacco

Smoking prohibition in public place

Inconvenience to smoke NIRRT/ —

0%

20% 40% 60% 80% 100%

Sources of seeking help to quitting smoking

Quit clinic in hospital

Thailand National Quit-line 1600
Community pharmacy

Social media

Family members (parents, sibling, relatives)

Friend

0%

20% 40% 60% 80% 100%

Technique supporting quitting

Avoid smokers
Exercise

Engage in leisure-time activities

65.6%

64.1%

53.3%

Be patient

0%

20% 40% 60% 80% 100%

Figure 2: Percentages (%) of responses regarding quitting intention behaviors among students with

intention to quit
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Table 2: Odds ratios and 95% confidence intervals from logistic regression for intention to quit smok-

ing among male students

Variables Bivariate model Multivariate model
Unadjusted OR P-value aOR P-value
(95%CI) (95%CI)
Socio-demographic factors
Age y) 1.11 (0.97-1.21) 0.205 1.07 (0.95-1.20) 0.215
Monthly household income <10,000 (ref: = 10,000, THB) 1.26 (0.96-1.66) 0.096 1.27 (0.88-1.84) 0.197
Never drinking (ref: drinking) 1.13 (0.85-1.47) 0.187 1.12 (0.79-1.59) 0.513
Smoking behavior-related factors
Age to start smoking (y) 1.01 (0.92-1.09) 0.160 0.94 (0.83-1.06) 0.275
Cigarettes smoked per day (cigarette) 1.03 (0.96-1.05) 0.185 1.02 (0.96-1.09) 0.358
Low nicotine dependence (ref.: High dependence) 1.97 (1.50-2.59) <0.001 1.55(1.19-2.17) 0.003
Quit attempts (yes, at least one) (ref.: No) 1.90 (1.44-2.52) <0.001 2.37(1.62-3.46) <0.001
Exposure to anti-smoking campaigns, = 3.channels (ref.:<3) 1.12 (1.09-1.47) 0.009 1.49 (1.14-2.13) 0.006
Advise to quit smoking
Significant others (ref: Never) 2.40(1.71-3.38) <0.001 2.48(1.63-3.80) <0.001
Healthcare professionals (ref.: Never) 1.83 (1.34-2.51) <0.001 2.11(1.40-3.18) <0.001
PMT construct scores
Threat appraisal
Perceived severity 2.99 (2.22-4.04) <0.001 2.36(1.55-3.60) <0.001
Perceived vulnerability 1.94 (1.57-2.38) <0.001 1.66(1.24-2.23) 0.001
Intrinsic rewards 0.55(0.45-0.67) <0.001 0.58(0.44-0.77) <0.001
Extrinsic rewards 0.36 (0.29-0.43) <0.001 0.40(0.31-0.51) <0.001
Coping appraisal
Self-efficacy 2.21(1.79-2.72) <0.001 2.52(1.90-3.35) <0.001
Response efficacy 1.66 (1.33-2.06) <0.001 1.35(1.18-1.80) 0.004
Response cost 0.48 (0.40-0.57) <0.001 0.63(0.51-0.80) <0.001

Note: aOR, Adjusted odds ratios; OR. Odds ratio; CI, Confidence interval; ref, Reference group; THB, Thai Baht

Table 3: Odds ratios and 95% confidence intervals from logistic regression for intention to quit smok-

ing among female students

Variables Bivariate model Multivariate model
Unadjusted OR P-value aOR P-value
(95%CI) (95%CI)
Socio-demographic factors
Age y) 0.96 (0.87-1.07) 0.148 1.02 (0.89-1.17) 0.727
Monthly household income <10,000 (ref: = 10,000, THB) 1.14 (0.83-1.57) 0.113 1.12 (0.87-1.52) 0.273
Never drinking (ref: drinking) 1.12 (0.81-1.55) 0.187 1.01 (0.66-1.54) 0.957
Smoking behavior-related factors
Age to start smoking (y) 0.88 (0.79-1.09) 0.119 0.96 (0.83-1.12) 0.657
Cigarettes smoked per day (cigarette) 0.92 (0.87-1.09) 0.101 0.98 (0.91-1.06) 0.769
Low nicotine dependence (ref.: High dependence) 1.81(1.32-2.49) <0.001 1.74(1.13-2.67) 0.001
Quit attempts (yes, at least one) (ref.: No) 1.99 (1.45-2.75) <0.001 1.89(1.17-3.06) 0.003
Exposure to anti-smoking campaigns, 23 channels (ref.:<3) 1.75(1.26-2.44) 0.001 1.87 (1.22-2.89) 0.004
Advise to quit smoking
Significant others (ref: Never) 2.60(1.69-3.98) <0.001 2.77 (2.18-4.52) <0.001
Healthcare professionals (ref.: Never) 1.74 (1.22-2.49) 0.002 1.99 (1.26-3.15) 0.003
PMT construct scores
Threat appraisal
Perceived severity 2.69(1.88-3.84) <0.001 2.18(1.99-4.88) <0.001
Perceived vulnerability 1.35(1.12-1.85) 0.005 1.95(1.29-2.96) 0.002
Intrinsic rewards 0.56 (0.44-0.72) <0.001  0.53(0.38-0.75) <0.001
Extrinsic rewards 0.38(0.31-0.48) <0.001 0.39(0.29-0.51) <0.001
Coping appraisal
Self-efficacy 2.39 (1.87-3.07) <0.001 2.78(2.02-3.81) <0.001
Response efficacy 190 (1.48-2.44) <0.001 1.57(1.15-2.15) 0.004
Response cost 0.61 (0.50-0.75) <0.001 0.68 (0.52-0.89) 0.005

Note: aOR, Adjusted odds ratios; OR. Odds ratio; CI, Confidence interval; ref, Reference group; THB, Thai Baht

C) Perceived efficacy

Self-efficacy

Self-efficacy to quit smoking: The participants ex-
pressed a desire to quit but anticipated difficulties
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due to low self-efficacy, stress, and social pressure.
While prioritizing personal willingness as the key
success factor, many participants who attempted in-
dependent cessation relapsed due to stress and
withdrawal symptoms:
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Intention to quit smoking and its reasons: Despite
awareness of smoking’s harms, many participants re-
sisted quitting due to stress, social environments,
and perceived relaxation; some preferred reduction
over cessation. Conversely, the quitting drivers re-
ported included family encouragement and health-

Yangyuen S et al.

Response efficacy

Source of help for quitting smoking: The partici-
pants sought cessation support from various sources,
including family, friends, healthcare providers, social
media, and quitting clinics. While some participants

care advice:

preferred private services, including phone or online
counseling, others favored self-directed cessation:

Table 4: Thematic analysis of interviews with current smokers

Main themes Subthemes Participants quotes
A) Perceived Severity of smok- “Everyone said smoking is harmful, but what are the specific effects?” (P4)
threat ing’s harm “Smoking can cause many respiratory diseases like chronic obstructive pulmonary

-Perceived se-
verity

-Perceived
vulnerability

B) Perceived
rewards
-Intrinsic re-

wards

-Extrinsic re-
wards

C) Perceived
efficacy
-Self-efficacy

-Response effi-
cacy

D) Perceived
cost
-Response cost

Effects of smoking
and tobacco use

Perceived harm of
smoking

Self-awareness of
smoking’s harm

Reasons for start-
ing smoking

Reasons for con-
tinuing smoking
Social norms to-
ward smoking

Self-efficacy to
quit smoking

Intention to quit
smoking and its
reasons

Source of help for
quitting smoking

Campus smoking
cessation services

Barrier to smoking
cessation

Anti-smoking
campaigns

disease, which can progress to difficult-to-treat cancer.” (P10)

“I avoid meeting friends due to the fear that they may dislike my smell after smok-
ing.” (P2)

“Should I be hospitalized or contract a smoking-related disease, my parents would
be regretful” (P15)

“I am acutely aware of how smoking compromises my daily physical functioning and
alters my appearance, from labored breathing to the staining of my teeth and skin.”
(P8)

“I worry that smoking will lead to comorbidities and affect my family’s health, so Ill
quit.” (P12)

“I recognize the health risks associated with tobacco use, which has driven my con-
tinuous efforts to reduce my daily consumption.” (P1)

“I believe I can quit anytime because I'm not addicted or nicotine-dependent; it helps
with psychological relaxation and stress management.” (P3)

“My friends in the gang all smoked and invited me to join; I wanted to be included.”
(P5)

“We sometimes share the cost of cigarettes.” (P14)

“l understand non-smobkers find smoking harmful, but to me, it’s just a habit.” (P9)
“When tense, I smoke to relax; it’s the fastest way to feel good.” (P3)

“Smoking is an unwelcome behavior, with social norms increasingly opposing it.”
(P7)

“I view smoking as a ‘pleasant bridge’ to socialization; it provides a dedicated space
and time to converse and bond with peers who also smoke.” (P9)

“I can quit smoking anytime; it’s just for fun, and I'm able to stop when I choose to.”
(P9)

“I tried to quit for a month but relapsed due to tension.” (P11)

“The greatest difficulty in quitting was my friends and family inviting me to smoke.”
(P5)

“Though I know smoking is harmful, I'm not experiencing problems and don’t wish
to quit now. I'll reduce my intake and slowly stop.” (P4)

“Encouragement from my family and direct advice from healthcare professionals
have been instrumental in shifting my intention toward quitting.” (P7)

“My mother hates smoking and advises me to quit, believing it’s harmful.” (P3)

“I believe I can control myself and quit smoking if I truly want to.” (P9)

“I prefer private counseling via phone or online platforms because it offers a level of
anonymity and convenience that traditional face-to-face meetings lack.” (P1)
“Providing professional counseling through online channels would lower the barrier
for students who feel stigmatized by their tobacco use.” (P12)

“The university should foster cessation by replacing smoking areas with green spac-
es and activity hubs, providing healthier alternatives for stress relief and socializa-
tion.” (P2)

“Smoking has become an everyday habit; it just feels like part of my routine now.
Thus, it is difficult to quit.” (P3)

“I am reluctant to seek professional help because of the social stigma attached to
smoking; the shyness about being identified as a ‘smoker’ prevents me from reaching
out.” (P1)

“Seeing the pictorial warnings and health news on social media makes the risks feel
real; it’s a constant push for me to attempt to quit.” (P2)

“The university should continue promoting cessation services alongside strict cam-
pus policies to support students in the long run; these include strict no-smoking
zones, digitized counseling via social media, peer-to-peer support programs, and
stress-relief workshops as healthy alternatives.” (P14)
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Campus smoking cessation services: The partici-
pants recommended university-led cessation sup-
port, including formal programs, online counseling,
and social media counseling (e.g., Line). They also
suggested reducing designated smoking zones to
prioritize more activity-oriented spaces:

D) Perceived cost
Response cost

Barrier to smoking cessation: The reported prima-
ry barriers to cessation included habitual use, stress,
constant invitations to smoke from friends or family,
and the ease of smoking when alone. Furthermore,
the participants struggled to access support due to
shyness, reluctance to contact the Quitline, and insuf-
ficient information regarding service locations:

Anti-smoking campaigns: The participants identi-
fied anti-tobacco media, pictorial warnings, and
health-related news as the key motivators for cessa-
tion. To reinforce these efforts, they recommended
sustained smoke-free policies, visible signage in pub-
lic and university spaces, and the expansion of cam-
pus-based quitting services:

DISCUSSION

Intention to quit: Our study found that 48.9% of
students intended to quit smoking, with 31.8% plan-
ning to do so within a month. Primary motivators in-
cluded health concerns, social disapproval, and fami-
ly encouragement. Aligning with previous research,
612 smokers valuing health were more likely to intend
to quit. Additionally, social support significantly in-
fluenced quitting attempts. 5612 These findings sug-
gest that Thai adolescents’ motivation stems from
personal health and social factors. Consequently, in-
terventions should integrate education on tobacco-
related harms with social support strategies to effec-
tively promote cessation.

PMT constructs and factors associated with quit-
ting intentions: In our study, sex-stratified multivar-
iate analysis yielded Nagelkerke R2 values of 0.443
for male students and 0.444 for female students, in-
dicating that the models account for approximately
44% of the variance in smoking cessation intentions.
In behavioral research, an R? of this magnitude re-
flects substantial explanatory power, notably exceed-
ing values reported in similar studies in China
(0.230-0.240) 18 and India (0.322) 25, while remaining
comparable to previous Thai findings (0.450). 26
While the interpretation of "good" RZ2 values varies
across disciplines ranging from 0.15-0.20 in clinical
research to higher benchmarks in physical sciences -
social sciences typically regard values between 0.10
and 0.50 as acceptable due to the inherent complexi-
ty of human behavior.2” Consequently, our models’ R?
values significantly exceed the common threshold for
meaningful behavioral insights. This suggests that
the PMT constructs employed in our framework are
highly relevant and effective in predicting smoking
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cessation intentions among Thai university students.

Our results demonstrate that PMT constructs signifi-
cantly influence quitting intentions. Within threat
appraisal, higher perceived severity and vulnerability
strengthen the drive for self-protection and cessa-
tion. 8910 Conversely, nicotine dependence is inverse-
ly associated with motivation to quit, acting as a ma-
jor barrier even when smokers underestimate their
addiction. ¢ Consistent with recent evidence, these
findings underscore the necessity of evaluating phys-
iological dependence to predict quitting intent accu-
rately. 28 Consequently, interventions should not only
educate on tobacco-related harms but also prioritize
awareness of nicotine dependence. ¢ Addressing both
harm perception and physical addiction is crucial for
fostering robust quitting intentions and achieving
successful cessation among Thai university students.
Conversely, higher intrinsic and extrinsic rewards
such as stress relief and socialization significantly
decrease quitting intentions. As perceived benefits
diminish, motivation to quit increases. 8° Since these
rewards often obstruct cessation despite harm
awareness, healthcare providers should prioritize
rectifying these positive perceptions to effectively
strengthen smokers' intentions to quit.

Regarding coping appraisal, our results indicate that
greater perceived efficacy comprising self-efficacy
and response efficacy is positively associated with
quitting intentions. Self-efficacy emerged as the most
potent predictor. Specifically, multivariable analysis
revealed that male students with high self-efficacy
were 2.52 times more likely to intend to quit (aOR =
2.52; 95% CI = 1.90-3.35). This association was even
more pronounced among female students, who
demonstrated a 2.78-fold increase (aOR = 2.78; 95%
CI = 2.02-3.81). Consistent with prior research, 8°
when individuals believe quitting effectively miti-
gates health risks and feel confident in their ability to
succeed, the perceived costs of cessation diminish.
This dual-processing mechanism suggests that the
desire to quit is driven not merely by fear, but by the
confidence to adopt a smoke-free lifestyle. 810 Conse-
quently, higher self-efficacy significantly strengthens
the resolve to achieve abstinence. 8° Therefore, inter-
ventions should prioritize mastering cessation skills
and bolstering self-belief to effectively enhance quit-
ting intentions among adolescent smokers. We also
found that prior attempts significantly influence quit-
ting intentions, as past experiences reinforce motiva-
tion and desire. 56 Our findings suggest that enhanc-
ing self-efficacy is crucial, particularly for those with
previous attempts. Therefore, smokers should be en-
couraged to persist, as high confidence and sustained
motivation are key drivers for future cessation suc-
cess.

Quitting intentions are driven by response efficacy
the beliefs that smoking cessation is an effective
means to reduce health threats and significantly im-
prove overall health. 8 However, awareness alone is
insufficient; social support and professional advice
are vital. 4512 Qur findings confirm that encourage-
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ment from family, friends, and healthcare providers
significantly increases motivation. 4> Furthermore,
students expressed a preference for accessible, uni-
versity-promoted cessation services, including online
options. 11 Research suggests that offering diverse,
tailored programs including online counseling and
reduced designated smoking areas improves accessi-
bility and strengthens the desire to quit. Therefore,
integrating social encouragement with accessible,
multifaceted interventions is essential for fostering
successful smoking cessation among university stu-
dents.

In the current study, the smokers who reported
greater response costs were less likely to intend to
quit. Evidence suggests that higher response costs
including monetary, time, and social factors signifi-
cantly hinder quitting intentions by reducing confi-
dence. 2° Consequently, universities should imple-
ment cessation programs and anti-smoking cam-
paigns specifically designed to help smokers
overcome these perceived barriers, thereby increas-
ing their motivation to quit.12:2°

STRENGTHS AND LIMITATIONS

This study applied the Protection Motivation Theory
(PMT) to identify predictors of smoking cessation in-
tention among university students, providing a useful
framework for developing campus-based tobacco
control strategies and PMT-driven interventions that
strengthen risk perception, quitting efficacy, and self-
efficacy.

Several limitations should be considered. First, the
cross-sectional design precludes causal inference;
longitudinal and intervention studies are needed to
confirm causal relationships and evaluate PMT-based
cessation programs. Second, the sample comprised
only university student smokers from Northeastern
Thailand, limiting generalizability. The relatively high
proportion of female smokers may reflect self-
selection bias, as women are often more likely to par-
ticipate in health-related surveys and report quitting
intentions. Future studies should employ stratified
random sampling to ensure representative sex dis-
tribution. Third, despite multistage sampling and a
high response rate (91.8%), selection and non-
response biases cannot be excluded. Broader, multi-
regional studies are warranted. Fourth, smoking be-
havior and quitting intention were self-reported and
may be affected by social desirability bias; future re-
search should incorporate biochemical verification
and longitudinal follow-up of cessation outcomes. Fi-
nally, although a validated Thai PMT scale was una-
vailable, rigorous translation and adaptation proce-
dures produced a tool with good content validity
(CVI=0.90).

CONCLUSION

This study demonstrates that PMT constructs signifi-
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cantly influence quitting intentions through threat
appraisal and coping appraisal. These insights pro-
vide a targeted perspective for developing effective
cessation support. To enhance quitting attempts,
universities should implement PMT-based interven-
tions, such as specialized education, counseling, and
anti-smoking campaigns, while expanding accessible
cessation services to address the specific needs of
student smokers
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