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Abstract: The control of tobacco use in adolescents is a critical public health issue that has long
been studied, yet has received less attention than adult smoking cessation. Shared decision making
(SDM) is a method that highlights a patient’s preference-based medical decision. This study aimed
to investigate the effects of a novel SDM-integrated cessation model and early intervention on the
control of tobacco use in adolescents. The SDM-integrated model provides psychological support
and motivational enhancement by involving the participants in making decisions and plans through
the three-talk model of the SDM principle. The primary outcome shows positive effects by both
increasing the cessation rate (a 25% point abstinence rate at 3 month follow up) and decreasing the
number of cigarettes smoked per day (60% of the participants at 3 month follow up) among 20 senior
high school participants (mean age, 17.5 years; 95% male). The results also show that the model can
achieve the goal of SDM and optimal informed decision making, based on the positive SURE test
and the satisfaction survey regarding the cessation model. The SDM cessation model can be further
applied to different fields of adolescent substance cessation, yielding beneficial effects regarding
reducing potential health hazards. The dissemination of the model may help more adolescent
smokers to cease smoking worldwide.

Keywords: adolescent smoking cessation; shared decision-making; tobacco control; early intervention

1. Introduction

Aside from the rapidly emerging use of e-cigarettes, which has gained a lot of attention
during the past decade, adolescents’ use of cigarettes is remains a universal and long-lasting
public health issue. According to a statistical report from the Taiwanese Health Promotion
Administration, the smoking rates (referring to cigarette smoking unless specified in the
rest of this article) of junior high school students and high school students were 3.0%
and 8.4% in 2019, respectively. Additionally, 72% of adult smokers admitted their age
of smoking initiation was under 18 in Taiwan [1]. According to WHO’s global report
on trends in the prevalence of tobacco use, at least 43.8 million (12%) adolescents aged
between 13 and 15 years used some form of tobacco over the past decade. For cigarette
smoking, around 24 million (6.5%) adolescents aged between 13 and 15 years report that
they currently smoke cigarettes. Although the estimated prevalence of tobacco use in late
adolescents and young adults aged between 15 and 24 years declined since 2000, and the
predicted prevalence is 14.2% in 2025, it is still challenging to maintain the descending
trend [2]. Some studies also showed a doubled proportion of early adulthood initiation, and
an increasing trend in daily smoking that has emerged in the past decade [3,4]. The early
initiation of smoking is also related to health consequences such as decreased cardiovascular
and pulmonary functions, multiple cancers, nicotine addiction, and psychological and
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behavioral issues due to a greater amount of exposure [5]. Additionally, according to
recent studies, it is possible to prevent e-cigarette use and its potential harm, as current
cigarette users have a higher rate of e-cigarette use [6,7]. Considering the adolescent
smoker population and health consequences, it would be beneficial if the use of tobacco in
adolescent smokers could be controlled at an early stage; further costs and health hazards
caused by tobacco abuse or exposure would be reduced or eliminated.

Adolescents’ behaviors are characterized by significant positive and negative plasticity;
their decisions are easily influenced by families, peers, their environment, media, and
social media. A systematic review noted that family members have significant impacts on
increasing the odds ratio of adolescent smoking by increasing the exposure, availability,
and behavior surrounding smoking [8]. A systematic review and meta-analysis focusing on
the relationship between adolescent peer pressure and smoking behavior revealed that peer
pressure had a significant impact on increasing the prevalence of cigarette smoking among
students (OR = 2.68), highlighting the importance of peers and the social environment [9].
A national study in Malaysia indicated that adolescents are more vulnerable to becoming
smokers if they are exposed to tobacco promotions. In contrast, those who receive better
anti-smoking education have a lower risk of smoking [10]. A systematic review also
suggested that behavioral support and encouraging positive perceptions of cessation
treatments improves cessation adherence and compliance [11]. To achieve the control of
tobacco use in adolescents, a multidisciplinary plan providing enough cessation knowledge
and environmental, behavioral, and social support is critically important. Although there
are several statistical and mathematical models designed to assist decision-making analysis
and increase decision consistency in multistep and multifactor decision-making situations,
these models are difficult to apply clinically due to the above-mentioned complexity of
adolescent smoking cessation [12].

Shared decision making (SDM) is defined as an approach in which clinicians and
patients make decisions together using the best available evidence. This is an ideal inter-
active model that provides knowledge, support, and the exchange of opinions between
clinicians and patients, highlighting patients’ autonomy [13]. During the SDM process,
clinicians provide and explain available treatment options. Consensus between clinicians
and patients is ideally reached after this discussion. With SDM, smokers can gain more
knowledge about upcoming treatments, along with comparisons of adverse effects, and
involve themselves in making the most suitable decision. Previously, shared decision
making was not used often in adolescent smoking cessation; however, similar ideas can
be found in previous studies. A study considering smoking cessation apps showed that
it is important for the apps to take the user’s needs into consideration while responding
to user-provided changes, which is similar to the concept of SDM [14]. Additionally, a
study regarding patient decision aid published in 2006 proved that decision aid tools
have positive effects on motivation, and on confidence in using and finishing cessation
treatments. The study also suggested that decision aid tools increase smokers’ knowledge
of smoking cessation and helps them to make better choices, while lessening room for
excuses [15]. SDM has the potential to provide critical elements for adolescent smoking
cessation; therefore, we aimed to integrate SDM into an adolescent tobacco control model.

The widely adopted transtheoretical model for smoking cessation proposes that five
sequential stages of behavior change, namely, precontemplation, contemplation, prepara-
tion, action, and maintenance, can assist when designing strategies. Most adolescents are
in the early three stages (the precontemplation, contemplation, and preparation stages).
Intervention strategies should be customized and tailored to these stages [16]. The SDM
model can be integrated and work jointly with the transtheoretical model, providing sub-
stantial help in staging and customizing. There are also some key differences between the
SDM-integrated model and current adolescent tobacco control strategies. Current adoles-
cent tobacco control strategies focus on two major principals: 1. preventing the initiation of
cigarette smoking; 2. helping current smokers to quit [17]. The SDM-integrated method
focuses on helping current smokers quit, perhaps achieving a “snowball” effect by reducing
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peer pressure and environmental exposure. As the use of pharmacotherapy still lacks suffi-
cient clinical trial data and remains incongruent with several evidence-based guidelines,
cessation counseling services and health education play major roles in adolescent tobacco
cessation strategies [17]. Recent studies regarding adolescent tobacco cessation are rare;
they mainly focused on e-cigarette cessation and the development of cessation mobile apps.
These studies did not mention shared decision making; however, similar concepts and
strategies could be taken into consideration. Two studies regarding adolescent smoking
cessation using text message and smartphone apps showed a positive effect and a cessation
rate of 31% using an interactive, supportive, self-motivating design, which are important
features [18,19]. A recent systematic review highlighted the principles and effectiveness of
multiple behavioral interventions and personalized counseling, which are also important
in our SDM model [17]. In addition to the conventional, fundamental “offered” services,
the SDM-integrated method ought to provide a more interactive, motivative, supportive,
and preference-based cessation model by involving and collaborating with the smoker. In
this study, we aimed to establish the SDM model for adolescent smoking cessation with
the integration of motivational interviews and brief counseling. The model may be applied
globally to assist more adolescent smokers in smoking cessation.

2. Materials and Methods
2.1. Study Design

The study was designed and conducted from March 2020 to March 2021 in a national
medical center in Taiwan. The target participants were senior high school students from a
senior high school close to the hospital, that had a health promotion project in collaboration
with the hospital. Information regarding the adolescent smoking cessation SDM model
was distributed using bulletin board posters and the school broadcasting system. Students
who were adolescent smokers could join the model freely without having their assessments
influenced by teachers. Participant recruitments were conducted under the participants’
own will, without any additional reward.

2.2. Framework of the SDM Model for Adolescent Smoking Cessation

The SDM model for adolescent smoking cessation was developed by integrating the
SDM principle into the smoking cessation procedure (after a careful literature review by au-
thors with clinical experience) via “team talks”, “option talks”, and “decision talks” [20,21].

The step “team talk” was initiated by smoking cessation educators (the authors Y.H Li
and Y.Ch. Hsu) and focused on providing the adolescent smokers with possible smoking
cessation choices. Furthermore, the motivations behind smoking cessation were explored.
The understanding of adolescent smokers’ motivation is essential in the “team talk” and
the “seek participation” component in the SHARE approach in SDM, proposed by the
Agency for Healthcare Research and Quality (seek participation, help comparison, assess
values, reach Decision, evaluate Decision) [20–23]. Additionally, according to the traditional
smoking cessation theory of behavior change in the transtheoretical model, most students
in this step were in the pre-contemplation or contemplation stage, as shown in Figure 1.

The goal of the “option talk” was for the educators to help the adolescents under-
stand the risks and benefits of smoking cessation management when they entered the
transtheoretical model of contemplation or preparation stages. In our model, this step
consisted of a communication section with the educators, using the help of decision aid,
such as a structured pamphlet. The pamphlet was a decision support tool with three parts:
(1) an overview of the pros and cons of smoking cessation managements; (2) questions
that help adolescent smokers to clarify their preferences toward the choices; and (3) the
SDM quality assessment questionnaires, such as the SURE test. The GRADE (Grading of
Recommendations Assessment, Development and Evaluation) and the requirement for
patient decision aids in ethics, quality-of-care, and evidence-based medicine were used to
develop the decision support tool [24,25]. An expert panel consisted of five physicians and
two nurses who acted as smoking cessation educators and participated during the devel-
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opment phase. Moreover, the most important aspect of the design of our model during
this step was trying to help adolescent smokers move from the preparation stage of the
transtheoretical model to action. The concepts of motivational interviews and brief coun-
seling were integrated in the communication between students and educators. Therefore,
we incorporated two communication strategies into this step using the mnemonics “RULE”
and “OARS” [26,27]. “RULE” consisted of four features of motivational interviews: “resist
the righting reflex, understand your patient’s motivations, listen to your patient, empower
your patient”. “OARS” represented four components of brief counseling: “open-ended
questions, affirmation, reflective listening, summaries”. These strategies led the educators
to incorporate humanistic communication into the “option talk” and build better rapport
with the adolescent smokers.
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Figure 1. Framework of shared decision-making model for adolescent smoking cessation (SC).

The goal of the “decision talk” was to make decisions based on adolescents’ preferences
after deliberation, and before entering the action stage of the transtheoretical model for
smoking cessation, it was preferred if a concordant goal between adolescent smokers and
educators had been reached.

2.3. Outcome Measurements and Analysis

The primary outcome that was assessed was three month abstinence of the adolescent
smokers, and the change in the number of the cigarettes smoked per day after entering
the model was also assessed one week, one month, and three months after entering the
model. The above-mentioned data were participants’ self-reported data obtained from the
questionnaire. If the participant indicated no cigarette use prior to the day of the three
month follow up, the participant achieved three month abstinence. Otherwise, the self-
reported number of cigarettes smoked per day was an indicator of treatment effectiveness.
Participants’ nicotine dependence was evaluated using the Fagerstrom Test for Nicotine
Dependence (FTND) score. Lifetime exposure to cigarettes was leveled by pack–year.
Additional factors, such as the use of e-cigarettes, alcohol, betel nuts, and secondhand
smoke exposure were also examined.

For secondary outcome assessment, we also assessed the quality of the SDM model
using the SURE test (sure of myself, understand information, risk–benefit ratio, encour-
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agement) for decisional conflict screening [28]. Adolescent smokers’ satisfaction toward
the model was graded on a 5 point scale as follows: 5 = very good; 4 = good; 3 = neutral;
2 = bad; and 1 = very bad. The analysis was approved by the National Taiwan University
Hospital Research Ethics Committee (201806018RIND).

3. Results
3.1. Participants

Table 1 shows that the participants had a mean age of 17.5 years and 95% were male
and 5% were female. The number of years they had smoked ranged between 0 and 8,
and 80% of participants had smoked for less than 5 years. The number of cigarettes
participants smoked per day ranged between 2 and 40, and 45% and 25% of them smoked
10 (half a pack) and 20 (one pack) cigarettes per day, respectively. In total, 35% and 35% of
participants had a history of less than one, or one to two pack–year, respectively. Pack–year
was calculated as follows:

Number of cigarettes per day/20 (per pack) × Years smoked (Year)

Table 1. Demographic characteristics of participants.

Participants’ Characteristics N (%) 1

Gender
Male 19 (95)
Female 1(5)

Age
16 3 (15)
17 6 (30)
18 6 (30)
19 4 (20)
21 1 (5)
Mean 17.5

Years smoked
Less than one 2 (10)
1 4 (20)
1.5 1 (5)
2 5 (25)
3 4 (20)
5 2 (10)
6 1 (5)
8 1 (5)

Number of cigarettes per day
2 1 (5)
4 2 (10)
5 1 (5)
7 1 (5)
10 9 (45)
20 5 (25)
40 1 (5)

Pack–Year
Less than one 7 (35)
1–2 7 (35)
2–3 2 (10)
3–4 1 (5)
5–6 1 (5)
6–7 1 (5)
16–17 1 (5)
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Table 1. Cont.

Participants’ Characteristics N (%) 1

Betel nuts usage
Yes 0 (0)
No 13 (65)
Ceased 2 (10)
Missing 5 (25)

E-cigarette or vape usage
Yes 9 (45)
No 6 (30)
Missing 5 (25)

Alcohol usage
Yes 5 (25)
No 10 (50)
Missing 5 (25)

Secondhand smoke exposure
Yes 12 (60)
No 3 (15)
Missing 5 (25)

Education
High school 20 (100)

FTND 2

0 1 (5)
1 3 (15)
2 3 (15)
3 3 (15)
5 2 (10)
6 2 (10)
7 1 (5)
Unknown 5 (25)

1 Numbers and percentages unless otherwise stated. 2 FTND = Fagerstrom Test for Nicotine Dependence.

In total, 45% of the participants reported using e-cigarettes or vapes, and 60% of them
were exposed to secondhand smoke. A total of 50% of participants had an FTND score
between 0 and 3, 20% of participants had an FTND score between 4 and 6, and 5% of
participants had an FTND score between 7 and 10.

3.2. SDM Model Evaluation
3.2.1. Important Factors Related to Adolescent Smoking Cessation

Table 2 shows the evaluation of SDM-model-related domains. Of all factors, the
course completion difficulty, the time needed to complete course, and the effect on health
brought about by cessation have a similar distribution of important factors related to
adolescent smoking cessation. In total, 26% of participants considered treatment cost
to be an important factor. The factors related to medication, such as smoking cessation
rate, nicotine addiction level, and the adverse effect, were only rated as neutral among
adolescent smokers.

3.2.2. Replies to Comprehension Test about Treatments

A total of 47% of participants considered more counseling sessions to make cessation
easier, whereas 37% were unsure about it. In total, 42% of participants considered all
pharmacotherapies have an adverse effect and considered it better to not use them, and
47% of them were unsure about it. A total of 68% of participants considered professional
psychological counseling to better handle the burden of emotional pressure. In total, 32%
of participants considered cessation to be a matter of will, and that counseling would not
help much, whereas 42% disagreed with this statement, and 26% were unsure about it.
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Table 2. SDM-model-related evaluation.

Important factors related to adolescent smoking cessation

Factor
Rating N (%) 1

0 1 2 3 4 5

Nicotine addiction level 2 (11) 1 (5) 2 (11) 7 (37) 3 (16) 4 (21)

Cessation rate 4 (21) 1 (5) 5 (26) 5 (26) 1 (5) 3 (16)

Drug adverse effect 5 (26) 1 (5) 3 (16) 6 (32) 0 (0) 4 (21)

Treatment cost 4 (21) 2 (11) 1 (5) 3 (16) 4 (21) 5 (26)

Course completion difficulty 5 (26) 2 (11) 2 (11) 4 (21) 2 (11) 4 (21)

Time needed to complete course 5 (26) 1 (5) 2 (11) 4 (21) 3 (16) 4 (21)

Effect on health brought about
by cessation 4 (21) 1 (5) 2 (11) 6 (32) 2 (11) 4 (21)

Replies to comprehension test about treatments

Question
Replies; N (%)

True False Not sure

1. The more times of counseling,
the easier to achieve cessation. 9 (47) 3 (16) 7 (37)

2. All pharmacotherapy have
adverse effects, better not
use them.

8 (42) 2 (11) 9 (47)

3. Emotional pressure burden is
better handled with professional
psychological counseling.

13 (68) 1 (5) 5 (26)

4. Smoking cessation is a matter
of will, counseling won’t
help much.

6 (32) 8 (42) 5 (26)

SURE test

Factor
Participants’ replies; N (%)

Yes No

1. Are you certain about your
optimal choice? 19 (100) 0 (0)

2. Are you clear about the risk
and benefits of each choice? 19 (100) 0 (0)

3. Are you certain about what
risk and benefit has the most
importance to you?

19 (100) 0 (0)

4. Did you get enough help,
opinions, and support to
make decisions?

19 (100) 0 (0)

1 From 0 to 5 indicates least important to most important.

3.2.3. SURE Test

In total, 100% of the participants gave positive feedback regarding the SURE test.

3.3. Satisfaction of the Cessation Model

As shown in Table 3, 50% of the participants were very satisfied with the sufficiency
of the decision aids provided. A total of 43% of the participants considered the provided
decision aids to be very helpful in increasing the cessation rate. In total, 57% of the
participants were very satisfied with the content of the cessation model. A total of 57% of
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the participants were very satisfied with the location of the implementation of the cessation
model. A total of 43% and 36% of the participants were very satisfied and satisfied with
the cessation model, respectively.

Table 3. Satisfaction of cessation model.

Factors Rating 1 N (%)

1. Do you consider the health
educational decision aids
provided by the cessation
team sufficient?

5 7 (50)
4 4 (29)
3 3 (21)
2 0 (0)
1 0 (0)

2. Were decision aids
provided by the cessation
team helpful in increasing the
confidence of
successful cessation?

5 6 (43)
4 5 (36)
3 3 (21)
2 0 (0)
1 0 (0)

3. Are you satisfied with the
content of the
cessation model?

5 8 (57)
4 3 (21)
3 3 (21)
2 0 (0)
1 0 (0)

4. Are you satisfied with the
location of implementing the
cessation model?

5 8 (57)
4 3 (21)
3 3 (21)
2 0 (0)
1 0 (0)

5. Are you satisfied with the
overall cessation model?

5 6 (43)
4 5 (36)
3 3 (21)
2 0 (0)
1 0 (0)

1 5 = very good; 4 = good; 3 = neutral; 2 = bad; and 1 = very bad.

3.4. Decreased Cigarettes Smoked per Day Participants and Point Abstinence Ratio

Table 4 shows the ratio of participants with a decreased number of cigarettes smoked
per day and the point abstinence ratios of 1 week, 1 month, 3 months compared to baseline,
respectively. In total, 60% of participants reported to have decreased the number of
cigarettes smoked per day at 1 week and 1 month follow up; 70% of participants decreased
the number of cigarettes smoked per day at the 3 month follow up compared to baseline.
Totals of 15%, 20%, and 25% of participants reported abstinence of smoking at the 1 week,
1 month, and 3 month follow ups, respectively.

Table 4. Cigarette smoke amount decreased ratio and point abstinence ratio.

1 Week 1 Month 3 Months

Decreased cigarettes
smoked per day
participants; N (%)

12 (60) 12 (60) 14 (70)

Point abstinence
participants ratio; N (%) 3 (15) 4 (20) 5 (25)

4. Discussion
4.1. Participants Characteristics

This study investigated 20 adolescents between 17 and 21 years of age, including
19 males and one female. Most of them had smoked for less than three years, smoking half
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to one pack of cigarettes per day; the pack–year varied, but was mostly under 3. These
data indicate that our participants were mostly regular smokers without a long history
of smoking and cigarette exposure; the time of initiation matches the age of junior high
school to high school, where peer pressure becomes more influential [9]. Additionally,
60 percent of participants were exposed to secondhand smoke, which agrees with previous
studies regarding environmental exposure influences. Regular smoking may be a result
of either physiological or psychological addiction; using the distribution of the FTND
score, we evaluated the dependence of nicotine and determined whether physiological or
psychological addiction should be treated. An FTND score between 1 and 3 indicates low
to mild nicotine dependence, a score between 4 and 6 shows moderate dependence, and
a score between 7 and 10 represents high dependence. The distribution of FTND scores
among participants remained even, between 1 and 6, which implies that psychological
addiction is more dominant compared to physiological nicotine dependence. Therefore,
cessation plans should actively shift from nicotine replacement therapy to a motivational
interview and brief counseling among these adolescent smokers.

4.2. SDM Model Evaluation

One essential component of SDM is to help patients understand their own preferences
toward treatments. Among subjective important factors related to adolescent smoking
cessation, a one-for-all factor of critically high importance was not found in the study.
Under such circumstances, the SDM model is an ideal intervention for adolescent smoking
cessation management to help adolescents make comparisons and decisions using a deci-
sion aid. For the cessation model, the treatment cost and time consumption seemed to have
relatively higher importance for the participants. The cessation team and policy makers
could focus on reducing both factors to increase cessation model usage. It is worth noting
that cessation rate has a relatively low importance for adolescents, which may imply that
the adolescents were still in the precontemplation stage without motivation before SDM
intervention. These results reinforce the importance of motivational interviews and brief
counseling in the “option talk” step.

The “help comparison” aspect in the SHARE approach and moving from the contem-
plation to action stage in the transtheoretical model both require the adolescent smokers
to have a robust knowledge base. However, the results of comprehension tests in the
“option talk” demonstrated a relatively high portion of uncertainty toward each question
about cessation treatment, which may lead to a lack of confidence and motivation toward
cessation treatments. Additionally, from the replies, we can conclude that there may be
some misunderstanding of, and stereotypical beliefs toward, cessation treatment among
adolescents. The pamphlet used in our model as a decision support tool was designed
to have an “overview of the pros and cons of smoking cessation managements”, and the
educators already helped the adolescents understand the pamphlet in their role of “coach”
during “option talk”. The development of a decision aid conveying correct knowledge,
encouraging acceptance, and that was more “attractive” for adolescent smokers is a future
direction for improving the SDM model for adolescent smoking cessation.

The SURE test (sure of myself, understand information, risk–benefit ratio, encourage-
ment) was used to evaluate the quality of SDM and screen for decisional conflict. The SURE
test showed a positive result for the quality of the complete SDM model, showing confi-
dence, intention, and readiness of cessation, which are probable predictors of adolescent
smoking cessation [29]. With this backdrop, the adolescent smokers were able to engage
in preference-based informed decision making after entering the SDM model. The results
showed that the model in the study can achieve the goal of SDM for adolescent smokers,
which is also demonstrated in the satisfaction survey results toward the cessation model.

By combining concepts of the three-talk model, transtheoretical model, and SHARE
approach, our SDM model can take advantage of these widely adopted theory-based
models. The transtheoretical model helps staging, and the SHARE approach with the
three-talk model helps optimize the tailored decisions. The integration of “OARS” and
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“RULE” communication strategies into the SDM model can reinforce the decision process
and quality. The SURE test can act as an indicator and confirmation of decision quality. The
complete model can be further applied to different medical fields requiring customized
decisions, especially in substance use disorders.

4.3. Effect on Smoking Cessation with SDM Integration

As shown in Figure 2, the SDM-integrated cessation model had the effect of increasing
1 week, 1 month, and 3 month point abstinence ratios, achieving a positive primary
outcome. Additionally, for participants who did not reach point abstinence, a positive
result of a reduced daily number of cigarettes smoked was seen in 60 percent of participants
at 1 week and 1 month follow up, and 70 percent at 3 month follow up.
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Figure 2. Cigarette smoke amount decreased ratio and point abstinence ratio.

We can explain the increasing trend in the point abstinence ratio and cigarettes amount
decrease ratio using the transtheoretical model, which was used in some smoking cessation
models [30]. The integration of a decision aid, motivational interviews, and brief counseling
into the “option talk” segment helped participants move into the action and maintenance
stages. Barriers for the preparation and action stages were lowered by providing several
smoking cessation options with high availability. Moreover, self-concept, self-reflection,
and self- esteem were believed to be helpful and needed in adolescent smoking cessa-
tion [31]. The effective “option talk” brought about confidence and trust in adolescents
and their decisions, making them more self-driven toward the maintenance stage after
the “decision talk”. Additionally, regular follow up from 1 week, 1 month, and 3 months
provided adolescents with stable maintenance and connection with the cessation team. If
there is a relapse, the interactive SDM model can provide revisions regarding decisions
and cessation plans.

Although the study only had a small number of participants, the comparison between
the SDM-integrated model with previous cessation data in the US showed that the SDM-
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integrated model has a higher 3 month point abstinence rate (25%) than the individual
counseling intervention (about 10%) and group counseling intervention (about 10%) [17].

4.4. Limitations

Several limitations should be noted in this study. First, because the attempt to use the
SDM-integrated model is rather novel, there was difficulty in enrolling adolescents, which
led to a limited sample size. The data may not be representative of all adolescent smokers
due to possible selection bias. Second, the evaluation tools were originally designed for
the control of tobacco use in adults [22]. The questionnaires used in the adolescent group
may need further development and validation. Third, the length of follow up is also a
limitation of the study. Our study used 3 month point abstinence as the primary outcome
measurement. However, adolescent smoking is of high recurrence, and long-term follow
up should be considered in future studies. Fourth, the effect and interaction between
external factors influencing adolescent smoking, including families, peers, media, and
social media should be further evaluated. Although the intervention of the SDM model
had an indirect effect on these factors considering the effect of the “option talk”, the direct
effect on these factors remains uncertain. Lastly, the limited sample size and lack of a
control group made it difficult to quantify the association between the SDM model and
abstinence rate and decreased cigarette number.

5. Conclusions

This cohort study revealed a positive effect on the adolescent point cessation rate
and the potential benefits of the SDM-integrated model in the field of adolescent smoking
cessation. The SDM concepts of three-talk and SHARE with the integration of motivational
interviews and brief counseling may help adolescents to engage in informed preference-
based decision making regarding smoking cessation. The SDM-integrated model can be
applied to different fields of substance abuse disorders similar to tobacco in adolescents,
reducing long-term potential health hazards. The dissemination of the model may assist
more adolescent smokers in smoking cessation worldwide.
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