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Transtheoretical model to predict
the stages of changes in smoking
cessation behavior among
adolescents

Min Hee Park' and Hye-Young Song?*

!Department of Nursing, Wonkwang University, Iksan, Republic of Korea, 2College of Nursing, Woosuk
University, Jeonju, Republic of Korea

Introduction: Previous studies on adolescent smoking cessation behavior based
on the transtheoretical model have primarily focused on the development of
cessation programs. Attempting to quit smoking is a prerequisite for executing
smoking cessation. Appropriate methods must be selected based on the
characteristics and intentions of individuals to increase smokers’ satisfaction
and success rates in quitting. Therefore, this study aimed to identify changing
processes influencing the stages of change associated with successful smoking
cessation among adolescents and examined the related factors. This descriptive
study explored a transtheoretical model of different stages of changes in
smoking cessation behavior among adolescent smokers.

Methods: The participants included 237 middle and high school students in
South Korea. We examined the differences in stages of changes in smoking
cessation behaviors based on general characteristics, smoking-related
characteristics, smoking cessation change processes (cognitive and behavioral),
smoking decisional balance (pros and cons of smoking), and self-efficacy.

Results: The probability of reaching the preparation stage of smoking cessation
was significantly lower among participants who did not know their father's
educational level than among those who knew their father’'s educational level.
Conversely, this probability was significantly higher among participants whose
mothers had a college or higher education level and those who did not know
their mother's educational level than in those whose mothers had a high school
or lower education level.

Conclusion: These findings indicated that parental education is a significant
predictor of the preparation stage of smoking cessation, highlighting the
importance of the family environment in facilitating smoking cessation among
adolescents. Accordingly, communication and support at home could help
reinforce adolescents’ determination to quit smoking and make relevant
plans. Thus, smoking cessation support should stress the need to enhance
communication at home.
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Introduction

The smoking behavior of adolescents is influenced by a complex
interplay of psychological, social, and environmental factors. From
a developmental perspective, adolescents undergo a higher
proportion of substantial physical, psychological, and social changes
than any other age group. Adolescence is characterized by an
expansion of social networks through interactions with family,
friends, schools, and neighborhoods (1). Diverse changes
experienced during adolescence include the pursuit of emotional and
behavioral independence from parental protection received during
childhood, the establishment of autonomy and identity, and the
acquisition of the ability to form intimate interpersonal
relationships (2, 3).

These developmental changes and numerous societal demands act
as stressors for adolescents (4). Owing to environmental characteristics
and cognitive immaturity, adolescents possess limited capacity to cope
with stress and are at a high risk of expressing emotions in an
impulsive and maladaptive manner (5). Smoking is recognized as one
consequence of failing to appropriately manage a wide array of
emotions during adolescence and responding in inappropriate
ways (4, 6).

In South Korea in 2022, the smoking rates among middle and
high school students were 6.2% for males and 2.7% for females,
showing a decrease from 7.0 and 3.3%, respectively (7). However, the
declining age of smoking initiation is 13.5years old (8, 9). Smoking
initiated during adolescence is difficult to quit, leading to a lifetime of
smoking. Furthermore, the incidence of smoking-related physical
morbidities increases with younger age at smoking initiation, thus
increasing the future disease burden (9, 10). In addition, adolescent
smoking is associated with issues such as alcohol consumption,
nicotine addiction, anxiety, diminished academic performance, and
school violence (5), emphasizing the importance of smoking cessation
during adolescence.

According to the Korean Youth Risk Behavior Survey, the rate of
attempted smoking cessation among adolescent smokers is relatively
high at 59.8% (7). However, the success rate of quitting smoking
remains low at approximately 10%, given the strong influence of peers
and lack of motivation to quit (8). This study highlights the challenges
adolescents face in quitting smoking.

Various factors are associated with adolescents’ attempts to quit
smoking (11-15). A systematic review analyzing predictors of
adolescent smoking cessation found that smoking frequency, having
friends and family members who smoke, smoking cessation education
in schools, and parental smoking cessation education were associated
with attempts to quit smoking (12). Park (13) reported daily smoking
quantity, smoking among close friends and family, exposure to
smoking cessation education at school, and exposure to anti-smoking
media as associated factors. Yim and Park (15) identified the timing
of smoking initiation, smoking among friends, vigorous physical
activity, experiences of depression, and smoking cessation education
exposure as related factors. Moreover, Park et al. (14) found that grade
level, subjective academic performance, perceived stress, ease of
buying cigarettes, and awareness of cigarette pack warnings were
factors associated with the attempts to quit smoking. Thus, attempts
to quit smoking among adolescents are associated with diverse factors,
including individual smoking-related characteristics, psychological
traits, and social attributes.
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Prochaska and DiClemente (16) developed a transtheoretical
model that emphasizes the need for smoking cessation programs
tailored to an individual’s stage of smoking behavior and intention to
quit. This model suggests that smoking cessation is not a dichotomous
outcome of success or failure, but is a process that includes various
stages of change in an attempt to quit smoking (16, 17).

The transtheoretical model outlines a series of stages—
precontemplation, contemplation, preparation, action, and
maintenance—through which change unfolds (16, 17). The model
introduces concepts of stages of change, decisional balance, self-
efficacy, and processes of change. Adolescents engage in more frequent
attempts to quit smoking as they proceed from the precontemplation
stage to the maintenance stage (18). Within this transtheoretical
process of change, enhancing self-efficacy can boost motivation to quit
smoking. The decisional balance allows adolescents to weigh the losses
from smoking against the gains from quitting, thereby facilitating
their smoking cessation (19).

Prior studies grounded in the transtheoretical model have primarily
focused on the development of smoking cessation programs (19-21).
Lee and Song (20) reported that a smoking cessation program based on
the transtheoretical model was effective in modifying smoking behavior
and socio-psychological variables among high school students. Chae
and Choe (19) constructed a smoking cessation class rooted in the
model and implemented it among vocational high school students. The
authors reported that the program led to positive shifts in the stages of
change regarding smoking behavior, enhanced self-efficacy, and reduced
smoking behavior. Oh (21) developed and administered a smoking
cessation program incorporating the transtheoretical model and
physical exercise for female high school students, identifying positive
outcomes, such as reduced smoking behavior, depression, and stress;
improved self-efficacy; and no significant change in body mass index.

Successful attempts to quit smoking are a prerequisite to quitting.
Selecting the appropriate approach tailored to the smoker’s
characteristics and intent to quit is crucial for enhancing the
satisfaction and success rates of quitting (11, 22). Therefore, in the
current study, we aimed to identify the processes of change and
associated factors that influence the stages leading to successful
cessation among adolescents. We seek to categorize adolescent
smoking cessation behaviors according to their stages of change by
implementing the transtheoretical model as a framework and
identifying the factors that predict each stage of change in
smoking behavior.

The current study examined the factors of the transtheoretical
model that predict the stages of change in smoking cessation behaviors
among adolescent smokers. Specifically, we aimed to identify (1)
differences in general characteristics and smoking traits based on the
stages of change in smoking cessation behavior; (2) differences in the
processes of change, decisional balance, and self-efficacy among
adolescents across the stages of changes in smoking cessation
behavior; and (3) variables of the transtheoretical model that impact
each stage of change in smoking cessation behavior.

Methods
Study design

The current study was a descriptive survey.
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Participants

Adolescent smokers registered with a smoking cessation center in
17 metropolitan cities in Korea. Data were collected from 316
participants using a self-report questionnaire. The sample size was
determined using the G*Power 3.1 software. Based on Cohen’s
grounds for sample size determination, the minimum sample size for
alogistic regression with a medium effect size, odds ratio (OR) of 1.6,
significance level of 0.05, power of 0.80, and two-tailed test (23) was
calculated to be 223 (24). After excluding individuals who were not
high school students and those who had not smoked conventional
cigarettes, liquid e-cigarettes, or heated tobacco products in the past
30days, 237 participants were included in the study. The participants
were divided according to the stages of changes in the transtheoretical
model (16, 17). The participants comprised 77 individuals in the
preparation stage, 56 in the contemplation stage, 72 in the
precontemplation stage, and 32 with no plans to quit.

Instruments

Stages of changes in smoking cessation behavior

Participants who stated their plans to quit smoking within one
and six months were likely in the preparation and contemplation
stages, respectively. Participants who intended to quit in the future
were categorized as being in the precontemplation stage. Finally,
participants who had no plans to quit smoking were categorized as
having no plans to quit.

General characteristics

General characteristics included age, sex (men/women),
educational level (middle school/high school), economic level
(medium or high/low), academic performance (medium or high/low),
living arrangements (living with parents/not living with parents),
father’s educational level (high school or lower/college or higher/
unknown), mother’s educational level (high school or lower/college
or higher/unknown), self-rated health (SRH), current drinking status,
vigorous physical activity, breakfast consumption, and perceived stress.

The following question assessed economic level: “What was your
family’s economic status in the last 12months?” and the responses
were categorized as “high” “medium,” or “low” The academic
performance was assessed “How did you do in school in the last
12 months?” with responses of “high,” “medium,” and “low”” SRH was
assessed “How would you rate your health?” The responses were
categorized into “healthy;” “average,” and “unhealthy” Drinking was
assessed using the following question: “How many days have you had
at least one alcoholic drink in the past 30 days?” A subject with no
alcohol consumption in the past 30days was defined as a
“non-drinker;” whereas a subject who consumed at least one drink or
more was defined as a “drinker” Vigorous physical activity was
assessed using the following question: “How many days in the past
seven days have you performed vigorous physical activity that made
you extremely short of breath or sweat?” Three days or more was
defined as “yes,” whereas fewer than three days was defined as “no”
Breakfast consumption was assessed using the following question:
“How many days have you had breakfast (excluding days when
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you only had milk or juice) in the past seven days?” Responses of
0-4 days were defined as “no,” whereas five days or more were defined
as “yes” Perceived stress was assessed using the following question:
“How stressed are you on a normal day?” Responses indicating

» <«

“extremely;” “a lot,” and “a little” were categorized as “yes,” whereas
responses indicating “not much” and “not at all” were categorized

«  »
as no.

Smoking-related characteristics

Smoking-related characteristics included age at smoking
initiation, family’s smoking, friends’ smoking, prior smoking cessation
education, and awareness of smoking cessation ads.

Age at smoking initiation was determined using the following
questions: “When did you first try a conventional cigarette (even just
a puff or two)?”; “When did you first use a liquid e-cigarette?”; and
“When did you first use a heated tobacco product?” Regarding family’s
smoking, participants indicated if any family members currently
smoke, with responses categorized as “no” if none were indicated and
“yes” if at least one family member was reported as a smoker. Friends’
smoking was assessed by asking, “Do any of your close friends
smoke?” Responses were divided into “most do not smoke” and “most
smoke”” Prior smoking cessation education was classified based on
whether the participant had received any smoking prevention or
cessation education at school in the past 12 months. Awareness of
smoking cessation ads was categorized based on whether the
participant had seen or heard any smoking cessation-related ads in the
past 12months.

Variables of the transtheoretical model

The variables of the transtheoretical model used in the current
study were processes of changes in smoking cessation (including
cognitive and behavioral changes), decisional balance for smoking
(pros and cons of smoking), and self-efficacy.

The processes of changes in smoking cessation refer to the
adaptive mechanisms used to alter one’s smoking behavior toward
cessation. The simplified tool developed by Prochaska and DiClemente
(16) was used to measure the process of cognitive (10 items) and
behavioral (10 items) changes. Each item indicating action or
experience related to smoking in the past month was rated on a five-
point Likert scale (1=not at all; 5=very frequently), with higher
scores indicating more frequent application of that change process.
The total score was 10-50 and 10-50 for cognitive and behavioral
change processes, respectively. The Cronbach’s alpha was 0.86 at the
time of development and 0.89 and 0.88 for cognitive and behavioral
changes, respectively, in this study.

Decisional balance for smoking is a variable determining
smoking-related decisions and consists of perceived pros and cons of
smoking. It was assessed using the smoking decisional balance scale
(SDB) (25), comprising 10 items for the pros and 10 items for the cons
of smoking. Items were rated on a five-point Likert scale (1=not
important at all; 5=very important). Higher scores indicated
perceiving more pros or cons of smoking. The Cronbach’s alpha was
0.87 for the pros of smoking and 0.90 for the cons of smoking at the
time of development, with a value of 0.90 in the current study.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1399478
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Park and Song

Self-efficacy is one’s ability to refrain from smoking in specific
situations, assessed using the nine-item smoking cessation self-
efficacy measure (26). Items were rated on a five-point Likert scale
(I=not confident at all; 5=very confident). The scores were 5-45,
with higher scores indicating greater self-efficacy. The Cronbach’s
alpha was 0.98 at the time of development, with a value of 0.93 in the
current study.

Data collection and ethical considerations

Data were collected through an online survey from September
2022 to February 2023 through 17 smoking cessation centers
nationwide. The Institutional Review Board (IRB) of Wonkwang
University approved the study before data collection (WKIRB-
202208-SB-068). The purpose and content of this study were
communicated to the representatives of the 17 smoking cessation
centers via official letters and emails, followed by a telephone
explanation of the data collection procedure. Data were collected only
if both guardians and adolescents voluntarily agreed to participate in
the study. The online study information sheet provided an explanation
of the study’s purpose and content, assurance that participants would
not be subject to any harm, and confidentiality. The participants were
also informed of their freedom to withdraw at any time and were not
obliged to answer any questions they preferred not to. All participants
provided informed consent online before participation. No personally
identifiable information, such as names or phone numbers, was
collected. Collected data were anonymized and coded for computer
processing, with plans to dispose of the data after three years. After
completing the survey, participants were provided an online gift
coupon as a token of appreciation.

Data analysis

Data were analyzed using the SPSS Statistics 26.0 SPSS (IBM
Corporation, Armonk, New York, USA), and significance was
established at 0.05. The participants’ general characteristics and
differences in the stages of changes in smoking cessation behaviors
based on the general characteristics were analyzed using a chi-square
test. Differences in stages of changes in smoking cessation behaviors
based on age, age at smoking initiation, processes of change, decisional
balance, and self-efficacy were analyzed using a one-way analysis of
variance (ANOVA). Significant variables were further analyzed using
the Scheffé post-hoc test. Finally, the predictors of each stage of change
in smoking cessation behavior were analyzed using multinomial
logistic regression analysis with the preceding stage used as
reference variables.

Results

Stages of changes in smoking cessation
behavior based on general and
smoking-related characteristics

The general and smoking-related characteristics of the study
subjects are as follows.
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The average age of the participants in this study was 17.49 years
old, with 59.9% male and 40.1% female. 19.0% were middle school
students and 81.0% were high school students. Academic performance
were most likely to be “low” at 52.7%, and economic status was most
likely to be “high” or “middle” at 85.7%. 78.9% of subjects lived with
their parents, with 37.1% of fathers having a high school diploma or
less and 39.2% of mothers having a college degree or higher.
Subjectively, 46.0% of the subjects reported being “healthy;” 61.6% of
the subjects drank alcohol, only 24.5% of the subjects reported
engaging in vigorous physical activity, 75.1% of the subjects reported
not eating breakfast, and 40.9% of the subjects reported experiencing
stress. The average age of smoking initiation was 14.13 years, 63.7% of
subjects had a family member who smoked, and 68.8% of subjects
reported that most of their friends smoked. In the past 12 months,
72.2% of participants had received smoking cessation education, and
65% had seen or heard a smoking cessation advertisement in the past
12 months.

The stages of changes in smoking cessation behavior based on
academic performance (x> =10.90, p =0.012) were as follows. In the
no plans to quit, precontemplation, contemplation, and preparation
groups had 25.0, 43.1, 50.0, and 58.4% participants, respectively, who
exhibited average or higher performance. These results suggested that
academic performance generally improves toward the preparation
stage (Table 1). While none of the variables showed statistically
significant differences, the preparation group had the highest
percentage of healthy people (55.8%) and the highest percentage of
non-drinkers (46.2%).

Stages of changes in smoking cessation
behavior based on process of change,
decisional balance, and self-efficacy

The results identified stages of changes in smoking cessation
behavior according to cognitive change process (F=11.00, p <0.001),
behavioral change process (F=13.50, p<0.001), pros of smoking
(F=4.35, p=0.005), and self-efficacy (F=8.32, p<0.001). According
to the Scheffé post-hoc comparison, the cognitive change process was
significantly higher in the precontemplation, contemplation, and
preparation stages than in the no plans to quit stage and in the
preparation stage than in the precontemplation stage. The behavioral
change process was significantly higher in the contemplation and
preparation stages than in the no plans to quit stage and in the
preparation stage than in the precontemplation stage. Perceived pros
of smoking were significantly higher in the precontemplation and no
plans to quit stage than in the preparation stage. Self-efficacy was
significantly higher in the preparation stage than in the no plans to
quit or precontemplation stages (Table 2).

Predictors of stages of changes in smoking
cessation behavior

Multinomial logistic regression was performed to identify the
predictors of the stages of changes in smoking cessation behavior.
With the stages of changes in smoking cessation behavior set as the
dependent variable, we calculated ORs for the precontemplation
stage relative to having no plan to quit, the contemplation stage

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1399478
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

U1eaH J1gNd Ul S491UO0S

TABLE 1 General characteristics and smoking-related characteristics according to stages of changes in smoking cessation behavior.

Variable Category

Stages of changes in smoking cessation behavior

buos pue yied

S0

610" uISIa1U0L

Preparation (n =77, Contemplation (n =56, Precontemplation No plans
32.5%) 23.6%) (n=72,30.4%) (n =32, 13.5%)

General characteristics

Age 17.49+1.60 17.40+£2.22 17.70£1.19 17.36+1.27 17.66+1.07 0.65 (0.583)
Men 142 (59.9) 54 (70.1) 34 (60.7) 35 (48.6) 19 (59.4)

Sex 7.20 (0.066)
‘Women 95 (40.1) 23(29.9) 22(39.3) 37(51.4) 13 (40.6)
Middle school 45 (19.0) 12 (15.6) 10 (17.9) 19 (26.4) 4(12.5)

Educational level 4.07 (0.254)
High school 192 (81.0) 65 (84.4) 46 (82.1) 53(73.6) 28 (87.5)
Medium or high 112 (47.3) 45 (58.4) 28 (50.0) 31(43.1) 8(25.0)

Academic performance 10.90 (0.012)
Low 125 (52.7) 32 (41.6) 28 (50.0) 41 (56.9) 24 (75.0)
Medium or high 203 (85.7) 65 (84.4) 51 (91.1) 59 (81.9) 28 (87.5)

Economic level 2.33(0.507)
Low 34 (14.3) 12 (15.6) 5(8.9) 13 (18.1) 4(12.5)
Live with parents 187 (78.9) 62 (80.5) 46 (82.1) 56 (77.8) 23 (71.9)

Living arrangement 1.48 (0.687)
Not live with parents 50 (21.1) 15 (19.5) 10 (17.9) 16 (22.2) 9 (28.1)
High school or lower 88 (37.1) 29 (37.7) 23 (41.1) 26 (36.1) 10 31.3)

Father’s education College or higher 87 (36.7) 28 (36.4) 24 (42.9) 25(34.7) 10 (31.3) 5.48 (0.484)
Do not know 62 (26.2) 20 (26.0) 9 (16.1) 21(29.2) 12 (37.5)
High school or lower 81 (34.2) 30 (39.0) 20 (35.7) 22 (30.6) 9(28.1)

Mother’s education College or higher 93(39.2) 31 (40.3) 19 (33.9) 29 (40.3) 14 (43.8) 3.27 (0.775)
Do not know 63 (26.6) 16 (20.8) 17 (30.4) 21(29.2) 9(28.1)
Healthy 109 (46.0) 43 (55.8) 28 (50.0) 23 (31.9) 15 (46.9)

SRH Average 93(39.2) 23(29.9) 23 (41.1) 36 (50.0) 11 (34.4) 11.18 (0.083)
Unbhealthy 35(14.8) 11 (14.3) 5(8.9) 13 (18.1) 6(18.8)
Non-drinker 91 (38.4) 36 (46.8) 20 (35.7) 24 (33.3) 11 (34.4)

Drinking status 3.44 (0.328)
Drinker 146 (61.6) 41 (53.2) 36 (64.3) 48 (66.7) 21 (65.6)

(Continued)
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TABLE 1 (Continued)

Variable Category Stages of changes in smoking cessation behavior x2/F (p)
Preparation (n =77, Contemplation (n =56, Precontemplation No plans
32.5%) 23.6%) (n=72,30.4%) (n =32, 13.5%)
Vigorous physical No 179 (75.5) 55 (71.4) 45 (80.4) 56 (77.8) 23 (71.9)
T 1.84 (0.607)
activity Yes 58 (24.5) 22 (28.6) 11 (19.6) 16 (22.2) 9(28.1)
No 178 (75.1) 59 (76.6) 40 (71.4) 55 (76.4) 24 (75.0)
Eating breakfast 0.56 (0.905)
Yes 59 (24.9) 18 (23.4) 16 (28.6) 17 (23.6) 8 (25.0)
Yes 97 (40.9) 32 (41.6) 23 (41.1) 30 (41.7) 12 (37.5)
Stress 0.19 (0.980)
No 140 (59.1) 45 (58.4) 33 (58.9) 42 (58.3) 20 (62.5)
Smoking-related characteristics
Age at smoking
14.13+1.70 14.30+1.86 14.36+1.81 13.93+1.39 13.78 +1.74 1.34 (0.254)
initiation
No 66 (27.8) 28 (36.4) 17 (30.4) 17 (23.6) 4(12.5)
Family’s smoking Yes 151 (63.7) 43 (55.8) 36 (64.3) 49 (68.1) 23 (71.9) 9.23 (0.161)
Do not know 20 (8.4) 6(7.8) 3(5.4) 6(8.3) 5 (15.6)
Most do not smoke 74 (31.2) 25 (32.5) 17 (30.4) 22 (30.6) 10 (31.3)
Friends’ smoking 0.09 (0.993)
Most smoke 163 (68.8) 52 (67.5) 39 (69.6) 50 (69.4) 22 (68.8)
Prior smoking cessation | No 66 (27.8) 17 (22.1) 17(30.4) 21(29.2) 11 (34.4)
) 2.19(0.533)
education Yes 171 (72.2) 60 (77.9) 39 (69.6) 51 (70.8) 21 (65.6)
Awareness of smoking No 83 (35.0) 30 (39.0) 12 (21.4) 26 (36.1) 15 (46.9) 7.09 (0.069)
cessation promotions Yes 154 (65.0) 47 (61.0) 44 (78.6) 46 (63.9) 17 (53.1)
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TABLE 2 Change process, decisional balance, and self-efficacy according to stages of changes in smoking cessation behavior.

Variable Stages of changes in smoking cessation behavior F (p) Scheffé
Preparation Contemplation Precontemplation No plans
€)) (o)) (c) ()]

Cognitive change process 2.87+0.73 3.14+0.70 2.95+0.58 2.75+0.77 2.35+0.63 11.00 (<0.001) d<¢,b,a/c<a
Behavioral change process 2.78+0.72 3.10+£0.68 2.89+0.59 2.55+0.72 2.35+0.68 13.50 (<0.001) d<b,a/c<a
Pros of smoking 2.98+0.68 2.80£0.76 2.93+0.43 3.15+0.70 3.15+0.66 435 (0.005) a<cd
Cons of smoking 3.21+0.65 3.24+0.73 3.20+0.46 3.30+0.68 2.99+0.62 1.73 (0.162)
Self-efficacy 2.79+0.95 3.16+0.85 2.85+0.79 2.52+0.96 241+1.12 8.32 (<0.001) d,c<a

relative to the precontemplation stage, and the preparation stage
relative to the contemplation stage. As age and educational level were
similar variables, we only used the educational level to
prevent multicollinearity.

First, the predictors of the precontemplation stage were
analyzed. The probability of reaching the precontemplation stage
was significantly lower with higher perceived pros of smoking
(OR=0.20, p=0.048), whereas the probability of reaching the
precontemplation stage was significantly higher with higher
perceived cons of smoking (OR=8.36, p=0.019). The probability of
reaching the precontemplation stage was significantly higher among
participants with good academic performance (OR=4.89,
p=0.035).

Next, the predictors of the contemplation stage were analyzed. The
probability of reaching the contemplation stage was significantly lower
with higher perceived pros of smoking (OR=0.27, p=0.021), with not
knowing the father’s educational level (OR=0.18, p=0.040), and with
vigorous physical activity (OR=0.23, p=0.045).

Finally, the predictors of the preparation stage were analyzed. The
probability of reaching the preparation stage was significantly lower
with not knowing the father’s educational level (OR=0.17, p=0.032);
contrastingly, the probability was significantly higher with mothers
having college or higher education (OR=4.21, p=0.044) or not
knowing the mother’s educational level (OR=8.54, p=0.009)
compared with mothers’ having a high school education or lower
(Table 3).

Discussion

In the current study, we aimed to categorize adolescents’ smoking
cessation behaviors by different stages of change in the transtheoretical
model and determine the predictors of each stage of change to gain a
clear understanding of smoking cessation behaviors
among adolescents.

In the behavioral step-by-step model of the pan-theoretical model,
there were many adolescents who practiced smoking cessation
behavior in the pre-planning and preparation stages. It is the time to
recognize the seriousness of the problem and start to find a solution
as the stage of thinking and thinking about a specific action before
taking a specific action in the pre-planning stage. This is the process
of adolescents’ decisions moving into action.

In the preparation stage for quitting smoking, the individual is
actually preparing for a specific action, indicating a state in which the

action is likely to take place. Adolescents’ pre-planning and
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preparation stages are initial preparations before performing a specific
action. These steps are the only steps to enter the action stage,
contributing to the explanation of the important process of individual
behavior change.

Among the general and smoking-related characteristics, stages of
changes in smoking cessation behavior significantly differed according
to academic performance. Academic performance tended to be better
as adolescents progressed from the pre-contemplation stage to the
preparation stage of smoking cessation. This suggests that being
motivated or setting a goal for smoking cessation and reaching the
preparation stage may positively impact academic performance (27).
Generally, students who perform well academically demonstrate
strong self-control and willpower (15, 16). Therefore, it can be inferred
that students with good academic performance are more likely to quit
smoking. A good academic performance in the preparation stage for
smoking cessation indicates high effort and motivation to attempt
quitting smoking (28). Moreover, smoking cessation behavior is
associated with cognitive efforts to adopt healthy behaviors (29).
Considering the relationship between smoking cessation behavior and
academic performance, smoking cessation campaigns and educational
programs in schools or communities may positively impact
academic outcomes.

Herein, we identified significant differences in the changing
cognitive processes, behavioral processes of change, perceived pros of
smoking, and self-efficacy across the stages of changes in smoking
cessation behavior. Higher levels of cognitive processes of change,
behavioral processes of change, perceived benefits of smoking, and
self-efficacy were associated more strongly with the preparation stage
than the no plan and pre-contemplation stages. The significant
differences in cognitive and behavioral change processes indicate that
as adolescents progress to the preparation stage of quitting smoking,
cognitive and behavioral changes also increase (30). In other words,
adolescents establish specific behavioral plans to quit smoking in
addition to having the determination to quit smoking.

The significant difference in perceived pros of smoking in the
preparation stage suggested that adolescents were aware of the cons or
negative smoking aspects and clearly recognized the benefits of
quitting (31). Self-efficacy was higher in the preparation stage,
suggesting that adolescents’ confidence in quitting smoking was
bolstered (32). In other words, adolescents were prepared to quit
smoking when they positively evaluated their abilities to quit
smoking (33).

These findings indicate that adolescents who make an effort
and are motivated to establish smoking cessation plans experience
cognitive, behavioral, and psychological changes related to quitting
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TABLE 3 Predictors of the stages of changes in smoking cessation behavior stages.

Variable

Precontemplation

OR (95% CI)

Contemplation
OR (95% Cl)

Preparation
OR (95% CI)

Cognitive change process 7.45 (0.81-68.61) 0.076 0.79 (0.23-2.69) 0.704 1.26 (0.28-5.64) 0.765
Behavioral change process 0.23(0.03-1.84) 0.166 3.07 (0.90-10.48) 0.073 1.06 (0.24-4.74) 0.937
Pros of smoking 0.20 (0.04-0.99) 0.048 0.27 (0.09-0.82) 0.021 0.59 (0.25-1.35) 0.210
Cons of smoking 8.36 (1.42-49.22) 0.019 1.32 (0.41-4.22) 0.640 0.91 (0.37-2.26) 0.841
Self-efficacy 0.92 (0.45-1.89) 0.823 1.55 (0.85-2.80) 0.152 1.90 (0.96-3.78) 0.067
Gender (man) 0.59 (0.15-2.41) 0.467 0.97 (0.37-2.55) 0.953 2.05 (0.76-5.50) 0.153
Economic status (high) 1.98 (0.30-13.09) 0.480 4.44 (0.97-20.43) 0.055 0.33 (0.07-1.50) 0.150
Academic performance (Good) 4.89 (1.12-21.35) 0.035 2.01 (0.74-5.48) 0.174 2.12(0.83-5.45) 0.118
Living with parents (yes) 1.56 (0.35-7.05) 0.561 0.62 (0.17-2.26) 0.473 1.19 (0.32-4.44) 0.794
Educational level (high school) 0.19 (0.03-1.01) 0.052 1.31 (0.40-4.32) 0.658 0.62 (0.16-2.45) 0.496
Father’s education (> college) 3.37 (0.50-22.60) 0.211 0.76 (0.24-2.43) 0.649 0.32(0.07-1.37) 0.124
Father’s education (unknown) 0.87 (0.17-4.51) 0.867 0.18 (0.04-0.92) 0.040 0.17 (0.04-0.86) 0.032
Mother’s education (> college) 0.28 (0.04-1.79) 0.179 0.56 (0.17-1.83) 0.334 4.21 (1.04-16.97) 0.044
Mother’s education (unknown) 1.13 (0.17-7.38) 0.897 2.97 (0.62-14.11) 0.171 8.54 (1.72-42.39) 0.009
SRH (healthy) 0.49 (0.07-3.23) 0.457 2.67 (0.55-12.91) 0.223 0.23 (0.04-1.26) 0.091
SRH (average) 1.07 (0.20-5.78) 0.938 1.48 (0.32-6.81) 0.617 0.22 (0.04-1.21) 0.082
Drinking (yes) 2.06 (0.49-8.71) 0.327 0.83 (0.29-2.34) 0.723 1.68 (0.66-4.26) 0.277
Vigorous physical activity (yes) 0.81 (0.18-3.60) 0.786 0.23 (0.06-0.97) 0.045 0.70 (0.23-2.16) 0.532
Eating breakfast (yes) 0.90 (0.19-4.27) 0.893 1.76 (0.58-5.33) 0.319 2.11 (0.74-6.03) 0.163
Perceived stress (yes) 0.96 (0.29-3.23) 0.949 1.40 (0.53-3.67) 0.494 1.01 (0.39-2.61) 0.991
Age at smoking initiation 1.29 (0.85-1.93) 0.228 1.12 (0.83-1.49) 0.462 0.87 (0.69-1.11) 0.268
Family’s smoking (yes) 0.40 (0.08-1.88) 0.244 0.90 (0.32-2.53) 0.838 0.30 (0.05-1.88) 0.200
Family’s smoking (unknown) 0.37 (0.04-3.40) 0.378 0.50 (0.08-3.16) 0.460 0.19 (0.03-1.13) 0.068
Friends’ smoking (most) 1.23 (0.34-4.50) 0.754 1.23 (0.43-3.48) 0.702 1.02 (0.37-2.81) 0.968
Smoking cessation education (yes) 1.32 (0.36-4.87) 0.677 0.86 (0.32-2.33) 0.773 0.33(0.11-1.03) 0.057
Smoking cessation ads (yes) 1.72 (0.48-6.24) 0.408 2.22(0.74-6.62) 0.152 2.36 (0.82-6.85) 0.113

buos pue yied
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References for categorical variables: stages of changes, no plans to quit; gender, woman; economic status, low; academic performance, below average; living with parents, no; educational level, middle school; parental education, high school or lower; SRH, unhealthy;
drinking, non-drinker; vigorous physical activity, no; eating breakfast, no; stress, no; family’s smoking, no; friends’ smoking, most do not smoke; smoking cessation education, no; smoking cessation ads, no.
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smoking (34). Therefore, programs and support that offer
motivation and assist in planning and implementing smoking
cessation must be provided for adolescents who are considering
quitting smoking.

The probability of reaching the precontemplation stage
compared with the no plans to quit stage was significantly lower
with perceiving pros of smoking. In other words, establishing plans
to quit smoking is difficult when smoking is perceived to have
numerous pros (35). Thus, smoking cessation programs for
adolescents should stress the detrimental aspects of smoking to
lower their perceptions of the pros of smoking. Recognizing the
negative smoking aspects would help foster determination to quit
smoking (36). The odds of reaching the precontemplation stage of
quitting smoking compared with the no plans to quit stage were
significantly higher among adolescents who perceive the cons of
smoking and those with good academic performance. In other
words, students who are more aware of the negative impact of
smoking on academic performance tend to consider quitting
smoking (37). Accordingly, these students understand that quitting
smoking can improve better academic performance (38). The result
that the probability of reaching the precontemplation stage is
higher with better academic performance suggests that students
with positive attitudes toward academics consider quitting
smoking (18). Therefore, education and informational campaigns
need to inform adolescents regarding the adverse impact of
smoking on academic studies and raise awareness that quitting
smoking may help enhance academic performance.

Considering the predictors of the contemplation stage compared
with the precontemplation stage, the probability of reaching the
contemplation stage was significantly lower among adolescents who
perceived the pros of smoking, those who did not know their father’s
educational level, and those who engaged in vigorous exercise. These
results suggest that quitting smoking can be challenging for students
who perceive that smoking is associated with numerous pros (39, 40).
Thus, the perception of the pros of smoking among those considering
to quit need be reduced.

The result that the probability of reaching the contemplation
stage of quitting smoking was lower among adolescents who did
not know their father’s educational level suggested that family
environment influenced the students’ willingness to quit smoking
(41). A lack of knowledge regarding the educational level of their
father could indicate a lack of communication or support within
the home, which, in turn, could negatively affect the motivation
to quit smoking (37). The result that engaging in vigorous
exercise was associated with a lower likelihood of being in the
contemplation stage of quitting smoking aligned with prior
findings that an active lifestyle or exercise may negatively impact
the formation of quitting plans (42). This could be attributed to
the fact that vigorous exercise is used as a method of stress relief,
and smoking is also concurrently used as a strategy for
managing stress.

Reducing the perceived benefits of smoking, enhancing
communication and support within the family environment, and
incorporating positive stress management strategies into an active
lifestyle should be considered for successfully achieving a smoking
cessation plan. Moreover, quitting plans must be supported by
strengthening communication within the family and utilizing
smoking cessation support programs or resources.
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Regarding the predictors of the preparation stage of quitting
smoking compared with the contemplation stage, the probability
of reaching the preparation stage was significantly lower among
adolescents who did not know their father’s educational level.
Furthermore, the probability of reaching the preparation stage was
significantly higher among adolescents with a mother who had a
college or higher educational level and those who did not know
their mother’s educational level than those with mothers with a
high school or lower educational level. As highlighted earlier,
adolescents who do not know their father’s educational level may
be unmotivated to quit smoking and make plans to quit owing to
a lack of communication or support within their family (39). The
results that the likelihood of reaching the preparation stage was
higher when the mother had a higher educational level or when
her educational level was unknown suggest that higher maternal
education may correlate with greater awareness and support for
quitting smoking within the home (42, 43). Parental education is
also related to socioeconomic factors (38).

Adolescent smoking cessation education plays an important
role in establishing social norms, expectations, and social support
systems (37, 38). Adolescents are given the opportunity to receive
social support when they attempt to quit smoking even if they do
not start smoking or have already started, depending on the
influence of the social network (35, 41). The government’s support
for smoking cessation policy can create a social environment in
which young people can be supported. These points show that
knowledge education for youth smoking cessation can affect not
only their personal choices but also their social environment (39,
40). Therefore, youth smoking cessation requires efforts from
families, schools, and communities

Conclusion and recommendations

The objective of the current study was to identify the factors of
the transtheoretical model that predict different stages of changes
in smoking cessation behaviors among adolescent smokers.
We analyzed adolescents’ general and smoking-related
characteristics and transtheoretical model factors that influenced
the stages of changes in smoking cessation behavior. The results
indicate that parental education substantially predicts the
preparation stage of quitting smoking among adolescents. This
highlights the importance of adolescents’ family environment in
preparation to quit smoking. Family communication and support
may play pivotal roles in reinforcing adolescents’ determination to
quit smoking and make related plans. Thus, smoking cessation
support programs and campaigns should emphasize the need to
enhance communication and support for quitting smoking
at home.

This study had several limitations. First, our study findings have
limited generalizability, as participants were recruited from a subset
of regions. Thus, future studies should include participants from more
diverse regions to identify the predictors of smoking cessation
behaviors among adolescents. Second, the causality among the
variables could not be determined owing to the cross-sectional nature
of the study. Third, future studies should employ objective rather than
self-reported variables for smoking-related characteristics to obtain

accurate measurements.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1399478
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Park and Song

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by the Institutional
Review Board (IRB) of Wonkwang University before data collection
(WKIRB-202208-SB-068). The studies were conducted in accordance
with the local legislation and institutional requirements. Written
informed consent for participation in this study was provided by the
participants’ legal guardians/next of kin. Written informed consent
was obtained from the individual(s), and minor(s)’ legal guardian/
next of kin, for the publication of any potentially identifiable images
or data included in this article.

Author contributions

MP: Writing - original draft. H-YS: Writing - review & editing.

References

1. Glanz K, Rimer BK, Viswanath K. Health behavior and health education: Theory,
research, and practice. 4th ed. Hoboken, NJ: John Wiley & Sons (2008). 592 p.

2. Wiium N, Wold B. An ecological system approach to adolescent smoking behavior.
J Youth Adolesc. (2009) 38:1351-63. doi: 10.1007/s10964-008-9349-9

3. Golden SD, Earp JA. Social ecological approaches to individuals and their contexts:
twenty years of health education & behavior health promotion interventions. Health
Educ Behav. (2012) 39:364-72. doi: 10.1177/1090198111418634

4. Goldstein AL, Faulkner B, Wekerle C. The relationship among internal resilience,
smoking, alcohol use, and depression symptoms in emerging adults transitioning out of
child welfare. Child Abuse Negl. (2013) 37:22-32. doi: 10.1016/j.chiabu.2012.08.007

5. Cengelli S, O’Loughlin J, Lauzon B, Cornuz J. A systematic review of longitudinal
population-based studies on the predictors of smoking cessation in adolescent and
young adult smokers. Tob Control. (2012) 21:355-62. doi: 10.1136/tc.2011.044149

6. Bancej C, O’Loughlin J, Platt RW, Paradis G, Gervais A. Smoking cessation attempts
among adolescent smokers: a systematic review of prevalence studies. Tob Control.
(2007) 16:e8. doi: 10.1136/tc.2006.018853

7. Korea Disease Control and Prevention Agency. Korea youth risk behavior survey. (2022).
Available at:  https://wwwkdca.go.kr/yhs/yhshmpg/result/yhsresult/statsBookList.do
(Accessed March 15, 2023).

8. Wang MP, Li WH, Wu Y, Lam TH, Chan SS. Electronic cigarette use is not
associated with quitting of conventional cigarettes in youth smokers. Pediatr Res. (2017)
82:14-8. doi: 10.1038/pr.2017.80

9. U.S. Department of Health and Human Services. Preventing tobacco use among
youth and young adults: A report of the surgeon general. Atlanta (GA): U.S. Centers for
Disease Control and Prevention (2012).

10. Fergusson DM, Horwood LJ. Transitions to cigarette smoking during adolescence.
Addict Behav. (1995) 20:627-42. doi: 10.1016/0306-4603(95)00023-6

11. Herold R, Schiekirka S, Brown J, Bobak A, McEwen A, Raupach T. Structured
smoking cessation training for medical students: a prospective study. Nicotine Tob Res.
(2016) 18:2209-15. doi: 10.1093/ntr/ntw191

12. Vallata A, O’Loughlin J, Cengelli S, Alla F. Predictors of cigarette smoking cessation
in adolescents: a systematic review. ] Adolesc Health. (2021) 68:649-57. doi: 10.1016/j.
jadohealth.2020.09.025

13. Park JH. Factors affecting attempts to quit smoking in Korean adolescents. J
Korean Society School Health. (2016) 29:277-85. doi: 10.15434/kssh.2016.29.3.277

14. Park HR, Wang Y], Kim KB, Kim BG, Kwon OW, Noh JW. Factors related smoking
cessation attempts among teenage smokers. ] Korea Contents Assoc. (2020) 20:118-26.
doi: 10.5392/JKCA.2020.20.07.118

15. Yim SY, Park MH. Comparison of the factors affecting smoking quit attempts in
adolescent smokers according to amount of smoking. ] Korea Contents Assoc. (2017)
17:622-33. doi: 10.5392/JKCA.2017.17.07.622

Frontiers in Public Health

10.3389/fpubh.2024.1399478

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work was
supported by the National Research Foundation (NRF) of Korea grant
funded by the government of Korea (Ministry of Science and ICT)
(Grant No. 2022R1F1A1063641).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

16. Prochaska JO, DiClemente CC. Stages and processes of self-change of smoking:
toward an integrative model of change. J Consult Clin Psychol. (1983) 51:390-5. doi:
10.1037/0022-006X.51.3.390

17. DiClemente CC, Prochaska JO, Fairhurst SK, Velicer WE, Velasquez MM, Rossi
JS. The process of smoking cessation: an analysis of precontemplation, contemplation,
and preparation stages of change. ] Consult Clin Psychol. (1991) 59:295-304. doi:
10.1037/0022-006X.59.2.295

18. Robinson LM, Vail SR. An integrative review of adolescent smoking cessation
using the transtheoretical model of change. ] Pediatr Health Care. (2012) 26:336-45. doi:
10.1016/j.pedhc.2010.12.001

19. Chae JH, Choi YH. Influencing factors on nicotine dependency of smoking in
middle school students. ] Korea Acad-Ind Coop Soc. (2015) 16:2109-16. doi: 10.5762/
kais.2015.16.3.2109

20.Lee HS, Song MR. Factors influencing nicotine dependency among college
students intending to quit smoking. ] Korean Acad Fund Nurs. (2013) 20:429-37. doi:
10.7739/jkafn.2013.20.4.429

21. Oh VC. Related factors with the stage of change of smoking cessation in adolescent:
Based on the transtheoretical model [Master’s thesis]. Seoul: Seoul National University (2002).

22. Loprinzi PD, Walker JE. Association of longitudinal changes of physical activity on
smoking cessation among young daily smokers. ] Phys Act Health. (2016) 13:1-5. doi:
10.1123/jpah.2014-0605

23. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. New York:
Lawrence Erlbaum Associates (1988).

24. Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*power
3.1: tests for correlation and regression analyses. Behav Res Methods. (2009) 41:1149-60.
doi: 10.3758/BRM.41.4.1149

25. Velicer WE DiClemente CC, Prochaska JO, Brandenburg N. Decisional balance
measure for assessing and predicting smoking status. J Pers Soc Psychol. (1985)
48:1279-89. doi: 10.1037//0022-3514.48.5.1279

26. Velicer WE Diclemente CC, Rossi JS, Prochaska JO. Relapse situations and self-efficacy:
an integrative model. Addict Behav. (1990) 15:271-83. doi: 10.1016/0306-4603(90)90070-¢

27. Nagelhout GE, Crone MR, van den Putte B, Willemsen MC, Fong GT, de Vries H.
Age and educational inequalities in smoking cessation due to three population-level
tobacco control interventions: findings from the International Tobacco Control (ITC)
Netherlands Survey. Health Educ Res. (2013) 28:83-91. doi: 10.1093/her/cys101

28. Steinmetz-Wood M, Gagné T, Sylvestre MP, Frohlich K. Do social characteristics
influence smoking uptake and cessation during young adulthood? Int ] Public Health.
(2018) 63:115-23. doi: 10.1007/s00038-017-1044-8

29. Ussher M, Kakar G, Hajek P, West R. Dependence and motivation to stop smoking
as predictors of success of a quit attempt among smokers seeking help to quit. Addict
Behav. (2016) 53:175-80. doi: 10.1016/j.addbeh.2015.10.020

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1399478
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s10964-008-9349-9
https://doi.org/10.1177/1090198111418634
https://doi.org/10.1016/j.chiabu.2012.08.007
https://doi.org/10.1136/tc.2011.044149
https://doi.org/10.1136/tc.2006.018853
https://www.kdca.go.kr/yhs/yhshmpg/result/yhsresult/statsBookList.do
https://doi.org/10.1038/pr.2017.80
https://doi.org/10.1016/0306-4603(95)00023-6
https://doi.org/10.1093/ntr/ntw191
https://doi.org/10.1016/j.jadohealth.2020.09.025
https://doi.org/10.1016/j.jadohealth.2020.09.025
https://doi.org/10.15434/kssh.2016.29.3.277
https://doi.org/10.5392/JKCA.2020.20.07.118
https://doi.org/10.5392/JKCA.2017.17.07.622
https://doi.org/10.1037/0022-006X.51.3.390
https://doi.org/10.1037/0022-006X.59.2.295
https://doi.org/10.1016/j.pedhc.2010.12.001
https://doi.org/10.5762/kais.2015.16.3.2109
https://doi.org/10.5762/kais.2015.16.3.2109
https://doi.org/10.7739/jkafn.2013.20.4.429
https://doi.org/10.1123/jpah.2014-0605
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.1037//0022-3514.48.5.1279
https://doi.org/10.1016/0306-4603(90)90070-e
https://doi.org/10.1093/her/cys101
https://doi.org/10.1007/s00038-017-1044-8
https://doi.org/10.1016/j.addbeh.2015.10.020

Park and Song

30. Harvey J, Chadi N. Strategies to promote smoking cessation among adolescents.
Paediatr Child Health. (2016) 21:201-4. doi: 10.1093/pch/21.4.201

31.Gagné T, Omorou AY, Kivits J, Alla E Minary Lgroupe RESIST. Profil
socioéconomique et tabagisme chez les adolescents en Centre de formation des apprentis
[Socioeconomic profile and smoking among adolescents in vocational training]. Rev
Epidemiol Sante Publique. (2018) 66:375-83. doi: 10.1016/j.respe.2018.09.005

32. Hallingberg B, Fletcher A, Murphy S, Morgan K, Littlecott HJ, Roberts C, et al. Do
stronger school smoking policies make a difference? Analysis of the health behaviour in
school-aged children survey. Eur ] Pub Health. (2016) 26:964-8. doi: 10.1093/eurpub/
ckw093

33. Cambon L, Alla E. Current challenges in population health intervention research.
] Epidemiol Community Health. (2019) 73:990-2. doi: 10.1136/jech-2019-212225

34. Ham OK, Yoo JB. Mediating effects of self-efficacy in the transtheoretical model
among adolescent male smokers in Korea. Asian Nurs Res. (2009) 3:15-23. doi: 10.1016/
$1976-1317(09)60012-8

35. Kaufmann A, Haaga DAF. Modifying outcome expectancies and behavioral
reinforcers to induce quit attempts among young adult smokers. Addict Behav. (2023)
137:107542. doi: 10.1016/j.addbeh.2022.107542

36.Jones E, Endrighi R, Weinstein D, Jankowski A, Quintiliani LM, Borrelli B.
Methods used to quit vaping among adolescents and associations with perceived risk,
addiction, and socio-economic status. Addict Behav. (2023) 147:107835. doi: 10.1016/j.
addbeh.2023.107835

Frontiers in Public Health

11

10.3389/fpubh.2024.1399478

37. Bitar S, Collonnaz M, O’Loughlin J, Kestens Y, Ricci L, Martini H, et al. A systematic
review of qualitative studies on factors associated with smoking cessation among adolescents
and young adults. Nicotine Tob Res. (2024) 26:2-11. doi: 10.1093/ntr/ntad167

38. Rios LE, Herval AM, Ferreira RC, Freire MDCM. Prevalences of stages of change
for smoking cessation in adolescents and associated factors: systematic review and meta-
analysis. ] Adolesc Health. (2019) 64:149-57. doi: 10.1016/j.jadohealth.2018.09.005

39. Kim Y, Kang S, Vongjaturapat N. Application of transtheoretical model to explain
adolescents’ smoking behavior. ] Subst Use. (2023) 28:200-5. doi:
10.1080/14659891.2021.2019328

40. Guo B, Aveyard P, Fielding A, Sutton S. Do the transtheoretical model processes of
change, decisional balance and temptation predict stage movement? Evidence from smoking
cessation in adolescents. Addiction. (2009) 104:828-38. doi: 10.1111/j.1360-0443.2009.02519.x

41. Glingérmus Z, Erci B. Transtheorethical model-based education given for smoking
cessation in higher school students. Southeast Asian J Trop Med Public Health. (2012)
43:1548-59.

42. Aveyard P, Sherratt E, Almond J, Lawrence T, Lancashire R, Griffin C, et al. The
change-in-stage and updated smoking status results from a cluster-randomized trial of
smoking prevention and cessation using the transtheoretical model among British
adolescents. Prev Med. (2001) 33:313-24. doi: 10.1006/pmed.2001.0889

43, Carrion-Valero E Ribera-Osca JA, Martin-Moreno JM, Martin-Gorgojo A.
Prevention of tobacco use in an adolescent population through a multi-personal
intervention model. Tob Prev Cessat. (2023) 9:37-10. doi: 10.18332/tpc/175065

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1399478
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1093/pch/21.4.201
https://doi.org/10.1016/j.respe.2018.09.005
https://doi.org/10.1093/eurpub/ckw093
https://doi.org/10.1093/eurpub/ckw093
https://doi.org/10.1136/jech-2019-212225
https://doi.org/10.1016/S1976-1317(09)60012-8
https://doi.org/10.1016/S1976-1317(09)60012-8
https://doi.org/10.1016/j.addbeh.2022.107542
https://doi.org/10.1016/j.addbeh.2023.107835
https://doi.org/10.1016/j.addbeh.2023.107835
https://doi.org/10.1093/ntr/ntad167
https://doi.org/10.1016/j.jadohealth.2018.09.005
https://doi.org/10.1080/14659891.2021.2019328
https://doi.org/10.1111/j.1360-0443.2009.02519.x
https://doi.org/10.1006/pmed.2001.0889
https://doi.org/10.18332/tpc/175065

	Transtheoretical model to predict the stages of changes in smoking cessation behavior among adolescents
	Introduction
	Methods
	Study design
	Participants
	Instruments
	Stages of changes in smoking cessation behavior
	General characteristics
	Smoking-related characteristics
	Variables of the transtheoretical model
	Data collection and ethical considerations
	Data analysis

	Results
	Stages of changes in smoking cessation behavior based on general and smoking-related characteristics
	Stages of changes in smoking cessation behavior based on process of change, decisional balance, and self-efficacy
	Predictors of stages of changes in smoking cessation behavior

	Discussion
	Conclusion and recommendations
	Data availability statement
	Ethics statement
	Author contributions

	References

