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Abstract: The disproportionate smoking prevalence among adolescents in rural Taiwan may be
attributed to insufficient anti-smoking education. Increasing access to such education may help
reduce initiation and promote smoking cessation in adolescents, particularly in rural areas. However,
effects of these programs require verification. This study determined the effectiveness of a school-
based prevention program in enhancing knowledge, attitudes, and anti-smoking exposure self-
efficacy among seventh-grade non-smoking students. A quasi-experimental design with convenience
sampling was employed, where participants included seventh graders from two junior high schools
who completed a questionnaire 1–2 weeks before and after the intervention. Furthermore, the
intervention group received four smoking and secondhand smoke (SHS) prevention classes, whereas
the control group engaged in scheduled school activities. Knowledge on smoking (B = 4.38, p < 0.001)
and SHS (B = 2.35, p < 0.001) were significantly greater in the intervention group. Moreover, the groups
differed significantly in avoiding SHS exposure (B = 3.03, p = 0.031). Intervention modifications may
be necessary to enhance the program’s effect on smoking exposure-related attitudes and self-efficacy.
Additionally, cultural and other aspects (or “urban-rural gap”) might influence these results. Future
randomized controlled trials should compare urban to rural adolescents, use longitudinal designs,
and assess smoking initiation or cessation.

Keywords: smoking prevention program; knowledge; attitude; secondhand smoke (SHS); self-efficacy

1. Introduction

Cigarette smoking exposure, both voluntary and involuntary, poses a serious threat to
public health and smokers’ economic welfare [1]. The prevalence of Taiwanese cigarette
smokers (ages ≥18) decreased from 26.3% in 1999 to 13.1% in 2020 [2]. Most adult smokers
start smoking in adolescence; nearly 40% of Taiwanese adolescent smokers start smoking
before the age of 14 [3]. Moreover, the prevalence of cigarette smoking among Taiwanese
younger adolescents (aged 13–15) decreased from 7.8% to 3.0% between 1998 and 2019.
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Possible reasons for this decline are the 1997 Tobacco Hazards Prevention Act (THPA) and
the 2009 THPA Amendment, which resulted in a strong governance against tobacco, a threat
to the population’s health [4]. However, compared to 2018, the prevalence of smoking
in the adolescent population increased slightly in 2019 (2.8% vs. 3.0%) [4]. Although not
statistically significant, this was the first increase in 10 years since the implementation of
the new regulations of the THPA in 2009. Tobacco use is the leading cause of preventable
death worldwide. The World Health Organization (WHO) defines premature death due
to tobacco use as a global epidemic. Thus, curbing cigarette smoking among Taiwanese
adolescents is crucial to prevent the serious health risks associated with tobacco use (e.g.,
cardiovascular and respiratory diseases, cancer) [5].

Adolescents are most exposed to intense and consistent involuntary cigarette smoke
or secondhand smoke (SHS) either at home or in public areas [6]. For adolescents, SHS
exposure increases the risk of smoking initiation and the likelihood of cigarette depen-
dence [7]. From 2008 to 2019, over 30% of adolescents reported SHS exposure in Taiwan [4].
Furthermore, SHS exposure causes cardiovascular and respiratory diseases in non-smokers,
and any level of exposure is dangerous [5]. Globally, 50% of children are exposed to SHS at
home, thus increasing their risk of respiratory illnesses and premature death [8,9].

Given that SHS exposure is related to both adoption of smoking behaviors and its
detrimental health effects [10,11], interventions are needed to promote the avoidance of
exposure among adolescents [12]. Accordingly, in 2009, Taiwan implemented the THPA
Amendment, which entails the following: prohibiting smoking in individuals under the
age of 18; forbidding smoking and cigarette advertisements in public buildings; increasing
tobacco price; preventing cigarette sales to adolescents; and completely restricting smoking
at all levels of school (up to high school) and in most enclosed public places. With the
THPA, school-based anti-smoking education was promoted in most Taiwanese schools.
However, Guo et al. [13] identified a higher percentage of cigarette-smoking adolescents
in rural areas of Taiwan compared to the situation nationwide. This disproportionate
smoking prevalence among adolescents may be attributed to insufficient implementation
of anti-smoking education in rural Taiwan [4,14]. Furthermore, based on the Taiwan Global
Youth Tobacco Survey, the most common reason for cigarette smoking initiation was “cu-
riosity” [4]. Inadequate knowledge of SHS exposure’s impact may further contribute to the
prevalence of smoking among adolescents [15]. Hence, increasing access to anti-smoking
education may help promote an equitable distribution of THPA’s effects nationwide in
reducing initiation and promoting the cessation of smoking among rural adolescents in
Taiwan. However, first, the effects of such prevention programs on adolescents’ knowledge,
attitudes, and anti-smoking exposure self-efficacy should be confirmed.

The correlation between psychosocial factors (attitude, knowledge, and self-efficacy)
and cigarette smoking among adolescents has been demonstrated in several longitudinal
and cross-sectional studies [5,16]. Adolescents are more likely to smoke when they exhibit
a negative attitude toward anti-smoking, low confidence in their ability to avoid smoking,
and a lack of knowledge of the health risks associated with smoking. Moreover, rural
adolescents are more likely to possess permissive attitudes toward smoking than non-rural
adolescents. Su et al. [17] examined the associations between attitude toward smoking
and smoking behaviors in 2609 rural junior high school students and found that a positive
attitude toward smoking was correlated to smoking behaviors. Therefore, altering rural
adolescents’ attitudes is vital. Furthermore, Ma et al.’s [18] study found that compared
with urban adolescents, rural adolescents, especially boys, exhibit poor anti-smoking
self-efficacy and lower smoking refusal self-efficacy. Furthermore, although few studies
have found an increase in the refusal skills of tobacco among adolescents [19], others
have reported no change in anti-smoking self-efficacy following prevention programs [20].
Overall, numerous studies have found that rural residency is a risk factor for tobacco use
among the youth.

Prior to smoking prevention intervention programs, the smoking rate was higher
among boys in rural Taiwan; the important risk factors included poor academic achieve-
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ment, smoking family members, negative attitude toward cigarette smoking, and anti-
smoking self-efficacy [13]. In almost all adults, the mean age of smoking initiation was
15.3 years [5]. Moreover, smoking prevalence increases with age [5]. The rate is invariably
higher among boys and correlated with low academic achievement among adolescents in
all grades [21,22]. This trend can be observed among Taiwanese rural adolescents [13]. Low
SES and the presence of smokers at home are associated with high smoking prevalence or
early onset of smoking among the youth [5]. Furthermore, strict parental restrictions on
smoking and close parental monitoring decrease adolescents’ smoking behavior [23,24].
The aforementioned factors may alter smoking behaviors among adolescents and influ-
ence smoking intervention programs’ effectiveness. Thus, the present study analyzed the
between-group differences for the above relevant variables to evaluate the effectiveness of
an intervention program, particularly, a smoking prevention program.

Aim

As most adults begin smoking as teenagers, smoking prevention programs for adoles-
cents are critical and could possibly be more effective than smoking cessation programs.
Hence, this study aimed to evaluate a smoking prevention intervention’s effectiveness on
the knowledge, attitudes, and anti-smoking exposure self-efficacy among rural junior high
school students in Taiwan. Considering students from two rural junior high schools, we
examined the effectiveness of the program in terms of the following aspects:

1. Improving the knowledge of the health risks of smoking and SHS exposure;
2. Promoting more negative attitudes toward smoking and SHS exposure;
3. Supporting anti-smoking and SHS exposure avoidance self-efficacy.

Smoking prevention intervention is crucial for addressing the increased risk of smok-
ing among rural adolescents. Our study findings are significant for future research and have
practical implications in programming and policy development for tobacco use control
within rural school systems.

2. Materials and Methods
2.1. Study Design

A quasi-experiment design with convenience sampling was adopted to evaluate
the effectiveness of a smoking prevention program on the knowledge, attitude, and anti-
smoking exposure self-efficacy of seventh-grade students in rural Taiwan. Participants were
assigned to intervention and control groups based on the school and were administered a
questionnaire 1–2 weeks before (T1) and after (T2) the intervention. The intervention group
received four smoking and SHS prevention classes within three months of a semester, while
the control group engaged in scheduled school activities.

2.2. Participants

Convenience sampling was employed to enroll all eligible seventh-grade students
from two junior high schools with similar value teaching systems in rural and coastal areas
in Taiwan. As inclusion criteria, eligible participants were required to be present at the
baseline, display an ability to read and speak Chinese, and be willing to complete the
questionnaires. Considering the exam and class schedules, one school allowed 13 classes of
seventh-grade students to participate, among which some students declined to participate
(n = 3), which served as the intervention group (n = 319), while the other school allowed
two classes to participate, which served as the control group (n = 66). We excluded current
smokers after intervention and data collection to avoid bias from different perspectives
between smokers and non-smokers. Therefore, 367 students’ data were used for analysis
after excluding those who provided incomplete data (n = 3), discontinued intervention
(n = 9), or were lost during follow up (n = 6). Figure 1 presents a Consolidated Standards
of Reporting Trials (CONSORT) flow diagram of this study.
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Figure 1. Flow Diagram of this study with Consolidated Standards of Reporting Trials (CONSORT).

2.3. Intervention

The intervention comprised four lessons (50 min each); the components of the inter-
vention were developed based on the effective aspects of educational programs on smoking
prevention [25,26] (see Table 1). During a semester period, the lessons were delivered in
the classroom by trained health educators from Chang Gung University of Science and
Technology and Chang Gung Memorial Hospital.

Table 1. The detailed information of smoking prevention programs.

Topic Contents Material/Teaching Methods Time

Information about cigarette
smoking and its Health risks

History of tobacco
Cigarettes components

Health risks of cigarette smoking
Smoking rates of Taiwan adolescents

PowerPoint
Videos/Group discussion and

feedback
50 min

Media awareness

Increase awareness of message
delivered by media and cigarette

advertising
Tobacco Hazards Prevention Act

PowerPoint
Learning sheets

Videos/Discussion and
feedback

50 min

Stress and coping & decision
making skills

Dealing with pressure from peers and
adults

Improve the understanding of the
decision-making process

Learning refusal skills and resisting
temptation to smoke

Power Point
Learning sheets

Video/Discussion and
feedback

50 min
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Table 1. Cont.

Topic Contents Material/Teaching Methods Time

Smoke-free environments

Strengthening anti-smoking attitudes
Strengthening the advantage of

smoke-free environment
Learning to create smoke-free

environment

Power Point
Learning sheets

Video/Discussion and
feedback

50 min

2.4. Process of Research

Prior to data collection, the Institutional Review Board of the relevant institution
reviewed and approved the study procedure. Participants were informed of the purpose,
benefits, and risks of the study and had the opportunity to ask questions. A signed consent
form was obtained from those who agreed to participate in the study. The survey was
anonymous to obtain reliable data and ensure confidentiality. At baseline and follow up,
students completed a self-administered questionnaire in the classroom. Follow-up surveys
were administered approximately eight months after the baseline for both groups. The
classes of the same school groups were assessed on the same day.

2.5. Instruments

A structured questionnaire inquired about individual background characteristics,
knowledge of smoking and SHS, SHS exposure avoidance, attitudes toward cigarette
smoking and avoiding SHS, anti-smoking self-efficacy, and self-efficacy of SHS avoidance.
The contents of each scale are described as follows.

2.5.1. Background Characteristics

Background characteristics measured at baseline included age (in years), gender,
parental education level, academic achievement, and perceived family income. Clini-
cal factors included the perceived health status and exercise frequency in the last week,
both in and outside the school. Furthermore, parents’ attitudes toward their children’s
smoking and the number of family members who were current smokers were reported by
the participants.

2.5.2. Knowledge of Smoking and SHS

A 30-item scale developed by Kao [25] was used to assess participant knowledge of
the health effects of smoking and the government’s tobacco control policy. The responses
to the items can be either “True”, “False”, or “Do not know”; one point is assigned for
each right answer. Possible scores range from 0 to 30, with higher scores indicating better
knowledge. The scale’s content validity has been approved by experts. Based on Shi’s study,
the scale-content validity index/average (SCVI/Ave) is 0.92, indicating good validity [27].
The Cronbach’s α of the scale is 0.82. In this study, the Kuder-Richardson 20 (KR-20)
reliability of 0.86 indicated good reliability.

Furthermore, a 16-item questionnaire developed by Kurtz et al. [28] and modified by
Wang et al. [29] was used to evaluate the knowledge of SHS and the side-effects of SHS
exposure. The items can be responded with “True”, “False”, or “Do not know”, and the
correct response receives one point. Possible scores range from 0 to 16, with higher scores
indicating better knowledge of SHS risks. The KR-20 coefficient was 0.88 [29] and 0.87 in
this study.

2.5.3. Attitudes toward Cigarette Smoking and Avoiding SHS

A 13-item scale for measuring attitudes toward cigarette smoking was developed and
modified by Tseng [30] (Cronbach’s α = 0.86). Each item is rated from 1 (strongly agree) to
5 (strongly disagree), while reverse items are coded oppositely. Possible scores range from
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0 to 65, with higher scores indicating a more positive attitude toward cigarette smoking. In
this study, the scale’s Cronbach’s α was 0.87.

Additionally, a 12-item questionnaire developed by Kurtz et al. [28] and modified by
Li and Wang [31] was used to evaluate the participants’ attitude toward avoiding SHS.
Each item is a feeling and belief statement related to SHS exposure. The 12 items are rated
on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree), and negatively
valenced items were reverse coded. Possible scores range from 12 to 60, with higher scores
indicating more positive attitudes toward SHS avoidance. The Cronbach’s α was 0.86 [31]
and 0.85 in this study.

2.5.4. Avoidance of SHS

A nine-item scale developed by Martinelli [32] and modified by Wang et al. [29] was
implemented to assess actions to avoid SHS exposure in different situations. The nine items
are rated on a 4-point scale, ranging from 1 (not always) to 4 (yes, always); reverse items
are coded oppositely. Possible scores range from 9 to 36, with higher scores indicating
a higher number of actions performed to avoid SHS. The Cronbach’s α was 0.79 in the
original study [29] and 0.69 in this study.

2.5.5. Anti-Smoking Self-Efficacy and Self-Efficacy of SHS Avoidance

A 17-item questionnaire developed by Kao [25] was used to evaluate the participants’
confidence in their ability to resist smoking temptation in different situations. A 10-point
scale (0 = no confidence, 10 = extreme confidence) is used to respond to the questionnaire.
Possible scores range from 0 to 170, and higher scores indicate greater self-efficacy. More-
over, this scale’s content validity has been approved by experts in the field and SCVI/Ave
is 0.92. Cronbach’s α was 0.93 in the original study and 0.91 in this study, indicating
good reliability.

Furthermore, a 13-item scale of self-efficacy for SHS avoidance—developed by
Martinelli et al. [33] and modified by Li and Wang [31]—was employed to assess the
participants’ confidence in avoiding SHS exposure in different situations. A 5-point scale
ranging from 1 (not at all confident) to 5 (extremely confident) is used to respond to the
13 items. Possible scores range from 13 to 65, with higher scores reflecting a better ability to
avoid SHS exposure. The Cronbach’s α was 0.83 [31], while it reached 0.95 in this study.

2.6. Statistical Analyses

We compared participant characteristics between the control and intervention groups
using the chi-square test for categorical variables or independent sample t-tests for continu-
ous variables. The program’s intervention effects on the participants were assessed using
the generalized estimating equation (GEE) model. Each GEE model included the main
effect of the group (experimental group vs. control group), the main effect of time (posttest
vs. pretest), a two-way interaction effect of the group by time, and the main effect(s) of
possibly confounding variables (control variable). Group differences between changes in
the pretest and posttest were verified if the two-way interaction effect was statistically
significant. Data analysis was conducted using SPSS 22 (IBM SPSS, IBM Corp, Armonk,
NY, USA).

3. Results
3.1. Participant Characteristics and Clinical Factors

The mean age of participants was 12.6 years (SD = 0.29), and 49.2% of the sample were
women. Exposure to SHS (i.e., the number of smoking family members) was common,
and the mean number of smoking family members was 0.98 (SD = 0.94). Most participants
perceived no difference related to family income as compared to their peers, while 21.8%
considered their family income to be poor. Furthermore, none of the participants’ parents
supported their teenagers’ smoking behavior.
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Table 2 presents the distribution of sociodemographic and clinical characteristics
between the intervention and control groups. The participants in the control group self-
reported being in a better health condition than those in the intervention group (52.4%
vs. 33.6%). However, the mother’s education level was higher in the intervention group
(65.5% vs. 51.6%). Moreover, there were no other differences between the groups related
to the demographic and clinical factors. These two variables were adjusted in further
GEE analysis.

Table 2. Differences of demographic characteristics of participants between the experimental and
control groups (n = 367).

Variable Control, n(%) Experimental, n(%) χ2 (p Value)/t Test (p Value)

64 (17.4) 303 (82.6)

Sociodemographic and background
factors

Sex 0.02 (0.86)
Female 32 (50.0) 148 (49.0)
Male 32 (50.0) 154 (51.0)

Mother’s education level 4.40 (0.04) *
High school 33 (51.6) 192 (65.5)

Less than high school 31 (48.4) 101 (34.5)

Father’s education level 1.38 (0.24)
High school 29 (45.3) 157 (53.4)

Less than high school 35 (54.7) 137 (46.6)

Perceived family economy status (compared to his/her peers) 1.59 (0.45)
rich 16 (25.8) 77 (25.6)

the same 29 (46.8) 162 (53.8)
poor 17 (27.4) 62 (20.6)

Academic achievement/academic performance # 1.53 (0.47)
high 23 (35.9) 113 (39.0)

Medium 27 (42.2) 132 (45.5)
Low 14 (21.9) 45 (15.5)

Perceived health (compared to his/her peers) 7.99 (0.02) *
Good 33 (52.4) 101 (33.6)

the same 19 (30.2) 122 (40.5)
Poor 11 (17.5) 78 (25.9)

Social influences and environmental
factors

Parental disapproval of adolescent smoking 0.08 (0.78)
strongly disapprove 58 (90.6) 271 (89.4)

Disapprove 6 (9.4) 32 (10.6)
approve 0 0

Age (Mean ± SD) ※ 12.59 ± 0.29 12.60 ± 0.30 −0.31 (0.76)
the number of smoking family

(Mean ± SD) ※ 1.11 ± 0.91 0.95 ± 0.94 1.26 (0.21)

Exercise in school (Mean ± SD) ※ 3.39 ± 1.94 3.24 ± 1.74 0.60 (0.55)
Exercise out school (Mean ± SD) ※ 3.61 ± 2.13 3.53 ± 2.02 0.27 (0.79)

Notes: * p < 0.05; # Academic achievement: high = top 40% of the class; medium = 41% to 80% of the class;
low = bottom 20% of the class; ※ t test was used to compare the difference between two group.

3.2. Changes in Knowledge of Smoking-Related Health Risks and SHS Exposure

Table 3 shows the descriptive statistics of each outcome measure in the pretest and
posttest for both groups. After the intervention, both scores on knowledge of smoking and
SHS had significantly improved for the intervention group; in the control group, however, a
significant decline in the knowledge of smoking was recorded. After adjusting for mother’s
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education and self-perceived health status in the GEE analysis (see Table 4), as compared to
the control group, the improvements in the knowledge of smoking (B = 4.38, p < 0.001) and
SHS (B = 2.35, p < 0.001) remained greater in the intervention group. Thus, the intervention
appeared to have enhanced the intervention group’s knowledge of smoking and SHS,
compared to the control group.

Table 3. Descriptive statistics of each outcome measure in the pretest and posttest.

Variable
Control (n = 64) t-Test Experimental (n = 303) t-Test

Pretest Posttest t Pretest Posttest t

Knowledge of smoking 21.4 ± 3.2 19.1 ± 5.8 −3.53 ** 17.9 ± 5.7 19.8 ± 5.4 6.73 ***
Knowledge of SHS 12.1 ± 3.0 11.7 ± 3.7 −0.84 9.5 ± 4.3 11.5 ± 3.8 8.3 ***

Attitudes toward cigarette
smoking 57.5 ± 9.6 55.9 ± 9.6 −1.05 56.8 ± 7.2 56.5 ± 7.2 −0.66

Attitude toward avoiding SHS 52.5 ± 7.9 49.9 ± 9.6 −2.27 * 50.6 ± 8.9 50.6 ± 8.2 0.28
Avoidance of SHS 28.7 ± 4.9 27.9 ± 4.4 −1.54 28.6 ± 4.7 28.4 ± 4.5 −0.28

Anti-smoking self-efficacy 140.7 ± 21.6 132.4 ± 24.9 −3.76 *** 137.8 ± 28.5 133.9 ± 28.6 −2.02 *
Self-efficacy of avoiding SHS 52.2 ± 12.1 50.8 ± 11.1 −0.92 50.3 ± 14.1 50.7 ± 11.7 0.37

Possible score of each scale: Knowledge of smoking range from 0 to 30, with higher scores indicating better
knowledge; Knowledge of SHS range from 0 to 16, with higher scores indicating better knowledge of SHS risks;
Attitudes toward cigarette smoking range from 0 to 65; Attitude toward avoiding SHS range from 12 to 60, with
higher scores indicating more positive attitudes toward SHS avoidance; Avoidance of SHS range from 9 to 36;
Anti-smoking self-efficacy range from 0 to 170; Self-efficacy of avoiding SHS range from 13 to 65. * p < 0.05,
** p < 0.01, *** p< 0.001.

Table 4. Effects of smoking prevention programs on knowledge, attitude, and self-efficacy (n = 367).

Parameter

Knowledge of
Smoking

Knowledge of
SHS

Attitudes toward
Cigarette
Smoking

Attitude toward
Avoiding SHS

Avoidance of
SHS

Anti-Smoking
Self-Efficacy

Self-Efficacy of
Avoiding SHS

B p B p B p B p B p B p B p

Intercept 21.36
*** <0.001 12.10

*** <0.001 56.50
*** <0.001 51.58

*** <0.001 28.21
*** <0.001 134.21

*** <0.001 50.58
*** <0.001

Time
Posttest vs.

Pretest
−2.40

*** <0.001 −0.37 0.416 −1.68 0.295 −2.92 * 0.023 −1.03 0.084 −8.79
*** <0.001 −1.25 0.475

Group

Exp. vs. Con. −3.70
*** <0.001 −2.59

*** <0.001 −0.41 0.758 −1.66 0.153 0.01 0.985 −2.28 0.472 −0.47 0.785

Interaction
Group ×

Time
4.38
*** <0.001 2.35 *** <0.001 1.35 0.420 3.03 * 0.031 0.82 0.213 4.82 0.091 1.44 0.467

Exp. = experimental group; Con. = control group; SHS = Second Hand Smoke; Analysis was adjusted for mother’s
education and self-perceived health status; * p < 0.05, *** p < 0.001.

3.3. Changes in Attitudes toward Smoking and Avoiding SHS

After the intervention, no significant changes in the intervention group’s attitudes
toward smoking and avoiding SHS were found. However, there was a significant decline
in attitudes toward avoiding SHS exposure in the control group (see Table 3). In the GEE
analysis (see Table 4), after adjusting for mother’s education and self-perceived health
status, a significant difference was found between the groups regarding avoiding SHS
exposure. Notably, a significant decline in the control group, which had lower scores than
the intervention group, was recorded.

3.4. Changes in Anti-Smoking and SHS Exposure Avoidance Self-Efficacy

After the intervention, although no significant changes were found in SHS avoidance
self-efficacy (see Table 3), significant declines in anti-smoking self-efficacy were identified
in both intervention and control groups. In the GEE analysis (see Table 4), no differences
were recorded between the intervention and control groups’ anti-smoking self-efficacy
even after adjusting for the mother’s education and self-perceived health status. As the
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decline between pretest and posttest scores remained significant, how the intervention may
have impacted anti-smoking self-efficacy was inconclusive.

Figure 2 summarizes the changes in the mean scores of the three outcome measures
(i.e., knowledge of smoking, knowledge of SHS exposure, and attitudes toward SHS
avoidance), exhibiting improvement as a result of the intervention program.
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4. Discussion

This study determined whether a school-based smoking prevention program could
enhance SHS and smoking-related knowledge, attitudes, and anti-smoking self-efficacy
among junior high school students. Although the intervention exhibited clear benefits for
smoking prevention, smoking exposure-related knowledge, and SHS attitude, its impact
on smoking-related attitudes or anti-smoking exposure self-efficacy was limited.

4.1. Effects of Smoking Prevention Programs on Knowledge and Attitudes

The school-based smoking prevention program significantly improved the knowledge
of smoking and SHS exposure in the intervention group. Like our study, a cluster random-
ized controlled trial with 3444 students from 45 public secondary schools in Germany found
an increase in smoking-related knowledge at six months and two years after a prevention
program [19]. The authors identified a lower incidence of smoking and greater change in
more critical attitudes toward the risks and disadvantages of smoking in the intervention
group. However, studies examining the changes in smoking exposure-related knowledge
following a prevention intervention are sparse. Most studies on SHS knowledge have used
correlational designs and surveys to elucidate the relationship between SHS knowledge,
attitudes, and behaviors [34,35]. Future studies may further examine longitudinal and
practical outcomes (such as smoking initiation, trying smoking, or SHS avoidance behavior)
in addition to changes in knowledge after delivering prevention interventions.

Furthermore, we identified that our intervention did not yield significant changes in
smoking-related attitudes. Our finding contradicts a recent cluster randomized controlled
trial conducted with 427 schoolchildren in Indonesia, which found an increase in anti-
smoking attitudes following the delivery of a health education and an Islamic education
program (as compared to the controls) [36]. Moreover, Isensee et al. [20] demonstrated an
improvement in anti-smoking attitudes as a result of a prevention program in Germany. The
differences between our findings and those of the above studies may be explained by the
content and duration of smoking prevention programs. For example, Isensee et al.’s [19]
program was more intensive, with a delivery of 14 units (90 min each) and two workshops
(a total of 4–6 h). However, among urban adolescents in Taiwan, Lee et al. [37] conducted
six smoking prevention courses within six months to enhance their knowledge and atti-
tudes and found that this intensive program did not impact students’ smoking refusal
behaviors. Likewise, in a critical review of reviews, Flay concluded that school-based
smoking prevention programs can exhibit substantial long-term effects if they include at
least 15 sessions and continued for multiple years [38]. Future studies, therefore, may
assess the effects of the intensity, number of sessions, and duration of program delivery
and content on participants’ attitudes.

Interestingly, although our intervention did not yield significant changes in smoking-
related attitudes, it could maintain a positive attitude toward SHS avoidance in the inter-
vention group, as compared to the control group. A previous study in Taiwan reported an
increase in the avoidance behaviors of adolescents with an increase in their attitudes toward
avoiding SHS exposure [29]. Therefore, as this attitude impacted the study’s findings (see
Table 4), future studies may examine the motivation and exact behaviors of avoiding SHS
exposure among rural adolescent populations in Taiwan experiencing high exposure.

4.2. Effects of Smoking Prevention Programs on Anti-Smoking Exposure Self-Efficacy

According to this analysis, school-based smoking prevention programs’ impact on
anti-smoking self-efficacy has been lower than expected. This is an anomalous finding that
may be explained by potential extraneous unknown factors within the school environment
or social atmosphere. Likewise, as previously mentioned, adolescents experiencing SHS ex-
posure at home [4] might believe that smoking is a normal behavior and should be allowed
by people of authority, including their parents and relatives. Furthermore, adolescence is
the most varying stage of life development. This period is often characterized by energy,
impulsivity, rebelliousness, and self-centeredness. These traits can often precipitate deviant
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behavior. Moreover, adolescents’ social skills are underdeveloped, and thus, they often use
smoking as a means to blend into their peer groups, applying self-righteous methods to
find their social position [39]. Therefore, it is possible that even if they were taught to use
refusal skills for anti-smoking with their peers, their self-efficacy would not be significantly
changed. Furthermore, the lack of attractiveness in the design of program activities could be
another reason for the lack of significant differences in students’ anti-smoking self-efficacy
in the intervention group. Future studies may need to examine the effects of program
content, activities, and different stages of adolescence on anti-smoking self-efficacy.

Noteworthily, a study examining the differential impacts of a school-based prevention
program in Tibetan and Han adolescents found that while Tibetan students’ attitudes
toward smoking became more positive, there was no change among Han students [40].
This finding may indicate some cultural or ethnic variations in the influence of school-based
smoking prevention programs on the participants. As our study population was based
in rural Taiwan, developing comparative analyses with other populations (such as urban
students) might be helpful to determine potential cultural mediators in the efficacy of
the program.

4.3. Strengths and Limitations

One of our study’s strengths is that the professional healthcare providers could deliver
all four curriculum sessions completely and timely. Furthermore, we used scales with good
validity and reliability and applied appropriate statistical analysis techniques (GEE) to
evaluate the effects. However, several methodological limitations existed in this study.
First, this study did not randomly assign intervention and control groups within the two
included schools. Instead, we recruited a school as an intervention group and another
one as a control group to avoid contamination within schools. Further, our results may
be biased owing to the different sample sizes of the intervention and control schools in
this study. Thus, extraneous factors related to the control school could have affected the
main findings. For instance, the control school may have had different SHS exposure
and smoking norms. Second, due to the administrative considerations of the intervention
school, only four prevention courses were conducted, which may not have adequately
impacted attitudes toward smoking and self-efficacy. Moreover, an order effect in the
intervention of the four lessons might have impacted our actual intervention, and this
problem should be considered in future studies. Finally, the analysis only focused on the
immediate post-intervention effects and did not follow-up with the participants for an
extended period. Long-term follow-up is important in demonstrating the intervention’s
sustained impact. Future research should use longer-term follow-up time points and other
smoking behavior variables (e.g., smoking initiation or cessation) to better evaluate such
smoking prevention programs. To the best of our knowledge, despite these limitations, this
quasi-experimental study is the first to evaluate a nurse-led smoking prevention program
for adolescents in rural and coastal areas of Taiwan. Moreover, because different Asian
cultures exhibit similar attitudes toward smoking, our findings provide insight into the
development of future prevention programs and interventions in Taiwan, as well as results
that are possibly close to those involving other Asian countries.

4.4. Clinical Practical Implications

Although this program did not improve anti-smoking attitudes and self-efficacy
among adolescents, it improved knowledge on smoking and SHS and the attitude toward
avoiding SHS exposure, and may have provided some preliminary evaluation data on the
effectiveness of such programs in rural settings. Therefore, current interventions can be
applied to rural adolescent populations. However, additional technical lessons and practice
hours or workshops may be required to improve adolescent anti-smoking self-efficacy.
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5. Conclusions

The smoking prevention program led to immediate improvements in the knowledge
of smoking and smoking exposure as well as the attitude of avoiding SHS exposure
among adolescents in Taiwan’s rural and coastal areas. However, the intervention might
require modifications to enhance its impact on anti-smoking attitudes and self-efficacy.
Thus, future randomized controlled trials should compare urban and rural adolescents,
use longitudinal designs with longer timeframes, and assess smoking initiation or SHS
avoidance behavior impacts. Such studies are important for supporting policies and
guiding interventions for the prevention of the disproportionate tobacco-related disease
burden among rural adolescents.

Author Contributions: Conceptualization, S.-E.G.; data curation, S.-E.G. and Y.-F.C.; formal analysis,
S.-E.G., C.O. and Y.-F.C.; funding acquisition, S.-E.G. and M.-Y.C.; investigation, S.-E.G.; methodology,
S.-E.G.; project administration, S.-E.G.; resources, S.-E.G. and M.-Y.C.; software, S.-E.G., M.-Y.C., C.O.
and Y.-F.C.; supervision, S.-E.G. and M.-Y.C.; validation, S.-E.G., M.-Y.C. and C.O.; visualization,
S.-E.G. and M.-Y.C.; writing—original draft, S.-E.G. and Y.-F.C.; writing—review & editing, S.-E.G.,
M.-Y.C. and C.O. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Formosa Plastics Group, grant number FCRPF6B0011,
and the Ministry of Science and Technology, grant number MOST 107-2410-H-255-003 & MOST
108-2410-H-255-003.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and its later amendments or comparable ethical standards and approved by
the Institutional Review Board Ethics Committee of Chang Gung Memorial Hospital.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to the privacy of participants.

Acknowledgments: We would like to thank the CGUST research team and school staff for their
assistance, and also thank all the cases for their participation.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Maciosek, M.V.; Xu, X.; Butani, A.L.; Pechacek, T.F. Smoking-attributable medical expenditures by age, sex, and smoking status

estimated using a relative risk approach. Prev. Med. 2015, 77, 162–167. [CrossRef] [PubMed]
2. Ministry of Health and Welfare. Adult Smoking Behavior Surveillance System, ASBS. Republic of China (Taiwan). Available

online: https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=1718&pid=9913 (accessed on 13 January 2022).
3. Ministry of Health and Welfare. Global Youth Tobacco Survey (GYTS). Republic of China (Taiwan). Available online: https:

//www.hpa.gov.tw/Pages/List.aspx?nodeid=1489 (accessed on 13 January 2022).
4. Ministry of Health and Welfare. Global Youth Tobacco Survey (GYTS) Survey Result. Republic of China (Taiwan). Available

online: https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=1725&pid=9931 (accessed on 17 January 2022).
5. U.S. Department of Health and Human Services. The Health Consequences of Smoking—50 Years of Progress: A Report of the Surgeon

General; US Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Chronic
Disease Prevention and Health Promotion, Office on Smoking and Health: Atlanta, GA, USA, 2014.

6. Veeranki, S.P.; Mamudu, H.M.; Zheng, S.; John, R.M.; Cao, Y.; Kioko, D.; Anderson, J.; Ouma, A.E.O. Secondhand smoke exposure
among never-smoking youth in 168 countries. J. Adolesc. Health 2015, 56, 167–173. [CrossRef] [PubMed]

7. Okoli, C.T.; Kodet, J. A systematic review of secondhand tobacco smoke exposure and smoking behaviors: Smoking status,
susceptibility, initiation, dependence, and cessation. Addict. Behav. 2015, 47, 22–32. [CrossRef] [PubMed]

8. Faber, T.; Kumar, A.; Mackenbach, J.P.; Millett, C.; Basu, S.; Sheikh, A.; Been, J.V. Effect of tobacco control policies on perinatal and
child health: A systematic review and meta-analysis. Lancet Public Health 2017, 2, e420–e437. [CrossRef]

9. World Health Organization. WHO Report on the Global Tobacco Epidemic, 2017: Monitoring Tobacco Use and Prevention Policies; World
Health Organization: Geneva, Switzerland, 2017.

10. Nadhiroh, S.R.; Djokosujono, K.; Utari, D.M. The association between secondhand smoke exposure and growth outcomes of
children: A systematic literature review. Tob. Induc. Dis. 2020, 18, 12. [CrossRef]

11. Shu, D.; Chen, F.; Zhang, C.; Guo, W.; Dai, S. Environmental tobacco smoke and carotid intima–media thickness in healthy
children and adolescents: A systematic review. Open Heart 2022, 9, e001790. [CrossRef]

http://doi.org/10.1016/j.ypmed.2015.05.019
http://www.ncbi.nlm.nih.gov/pubmed/26051203
https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=1718&pid=9913
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=1489
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=1489
https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=1725&pid=9931
http://doi.org/10.1016/j.jadohealth.2014.09.014
http://www.ncbi.nlm.nih.gov/pubmed/25529618
http://doi.org/10.1016/j.addbeh.2015.03.018
http://www.ncbi.nlm.nih.gov/pubmed/25863004
http://doi.org/10.1016/S2468-2667(17)30144-5
http://doi.org/10.18332/tid/117958
http://doi.org/10.1136/openhrt-2021-001790


Int. J. Environ. Res. Public Health 2022, 19, 9767 13 of 14

12. Schwartz, J.; Graham, R.B.; Richardson, C.G.; Okoli, C.T.; Struik, L.L.; Bottorff, J.L. An examination of exposure and avoidance
behavior related to second-hand cigarette smoke among adolescent girls in Canada. BMC Public Health 2014, 14, 468. [CrossRef]

13. Guo, S.E.; Chen, M.Y.; Chiang, Y.F.; Lin, M.S. Cigarette smoking behavior and the related factors for adolescents on one junior
high school in coastal rural area, Western Taiwan. Chin. J. Sch. Health 2016, 69, 21–42.

14. Huang, C.M.; Yen, Y.Y.; Chen, F.L.; Hsu, C.C.; Lee, C.H.; Lin, Y.; Huang, H.L. School-level policy for tobacco control and
individual-level characteristics in relation to cigarette smoking among children: A multilevel study of elementary schools in
Pingtung County. Taiwan J. Public Health 2010, 29, 145–158.

15. Lim, K.H.; Ghazali, S.M.; Lim, H.L.; Cheong, K.C.; Teh, C.H.; Lim, K.K.; Heng, P.P.; Cheah, Y.K.; Lim, J.H. Smoking susceptibility
among non-smoking school-going adolescents in Malaysia: Findings from a national school-based survey. BMJ Open 2019,
9, e031164. [CrossRef]

16. Stigler, M.H.; Perry, C.L.; Arora, M.; Shrivastav, R.; Mathur, C.; Reddy, K.S. Intermediate outcomes from Project MYTRI: Mobilizing
youth for tobacco-related initiatives in India. Cancer Epidemiol. Biomark. Prev. 2007, 16, 1050–1056. [CrossRef] [PubMed]

17. Su, X.; Li, L.; Griffiths, S.M.; Gao, Y.; Lau, J.F.; Mo, P.H. Smoking behaviors and intentions among adolescents in rural China: The
application of the Theory of Planned Behavior and the role of social influence. Addict. Behav. 2015, 48, 44–51. [CrossRef] [PubMed]

18. Ma, H.; Unger, J.B.; Chou, C.; Sun, P.; Palmer, P.H.; Zhou, Y.; Yao, J.; Xie, B.; Gallaher, P.E.; Guo, Q.; et al. Risk factors for adolescent
smoking in urban and rural China: Findings from the China seven cities study. Addict. Behav. 2008, 33, 1081–1085. [CrossRef]

19. Giannotta, F.; Vigna-Taglianti, F.; Galanti, M.R.; Scatigna, M.; Faggiano, F. Short-term mediating factors of a school-based
intervention to prevent youth substance use in Europe. J. Adolesc. Health 2014, 54, 565–573. [CrossRef]

20. Isensee, B.; Hansen, J.; Maruska, K.; Hanewinkel, R. Effects of a school-based prevention programme on smoking in early
adolescence: A 6-month follow-up of the ‘Eigenständig werden’ cluster randomised trial. BMJ Open 2014, 4, e004422. [CrossRef]
[PubMed]

21. World Health Organization. World Health Statistics 2015; World Health Organization: Geneva, Switzerland, 2015.
22. Wang, M.; Zhong, J.M.; Fang, L.; Wang, H. Prevalence and associated factors of smoking in middle and high school students: A

school-based cross-sectional study in Zhejiang Province, China. BMJ Open 2016, 6, e010379. [CrossRef] [PubMed]
23. Shaikh, M.A.; Zare, Z.; Ng, K.W.; Celedonia, K.L.; Lowery Wilson, M. Tobacco Use and Parental Monitoring—Observations from

Three Diverse Island Nations—Cook Islands, Curaçao, and East Timor. Int. J. Environ. Res. Public Health 2020, 17, 7360. [CrossRef]
24. Wu, T.S.; Chaffee, B.W. Parental awareness of youth tobacco use and the role of household tobacco rules in use prevention.

Pediatrics 2020, 146, e20194034. [CrossRef]
25. Kao, Y.T. Compare the Effectiveness of Three Smoking Prevention Programs: An example of 7th Grade Students in a Junior High

School in Taipei County. Master’s Thesis, National Taiwan Normal University, Taipei, Taiwan, 2002.
26. Liao, H.J. Study on the Effects of a Smoking Prevention Program among the Junior High School Students in Taipei City. Master’s

Thesis, National Taiwan Normal University, Taipei, Taiwan, 2006.
27. Shi, J.; Mo, X.; Sun, Z. Content Validity Index in Scale Development. J. Cent. South Univ. Med. Sci. 2012, 37, 152–155.
28. Kurtz, M.E.; Azikiwe, U.; Kurtz, J.C. Nigerian urban married women’s perceptions of exposure to secondary tobacco smoke.

Health Care Women Int. 1993, 14, 239–248. [CrossRef]
29. Wang, W.L.; Wang, C.J.; Tung, Y.Y.; Peng, J.H. Factors influencing adolescent second-hand smoke avoidance behavior from the

perspective of pender’s health promotion model. J. Evid. Based Nurs. 2007, 3, 280–288.
30. Tseng, S.C. The Related Factors for Smoking Behavior of Junior High School Students: Take a Junior High School in Taoyuan

County as an Example. Master’s Thesis, National Taiwan Normal University, Taipei, Taiwan, 2011.
31. Li, M.F.; Wang, R.H. Factors related to avoidance of environmental tobacco smoke among adolescents in southern Taiwan. J. Nurs.

Res. 2006, 14, 103–112. [CrossRef] [PubMed]
32. Martinelli, A.M. Testing a model of avoiding environmental tobacco smoke in young adults. J. Nurs. Scholarsh. 1999, 31, 237–242.

[CrossRef] [PubMed]
33. Martinelli, A.M.; Agazio, J.; Flaherty, N.; Ephraim, P.M. Testing a model of exposure to environmental tobacco smoke in military

women with children. Mil. Med. 2002, 167, 113. [CrossRef] [PubMed]
34. Nor Afiah, M.Z.; Suriani, I.; Rohaiza Aida, H.F.; Muhamad Syahir Asyraf, A.R. Knowledge, attitude and perceptions on second

hand smoke (SHS) exposure among undergraduate students contribute to avoidance of second hand smoke. Int. J. Public Health
Clin. Sci. 2017, 4, 53–65.

35. Lin, P.L.; Huang, H.L.; Lu, K.Y.; Chen, T.; Lin, W.T.; Lee, C.H.; Hsu, H.M. Second-hand smoke exposure and the factors associated
with avoidance behavior among the mothers of pre-school children: A school-based cross-sectional study. BMC Public Health
2010, 10, 606. [CrossRef]

36. Tahlil, T.; Woodman, R.J.; Coveney, J.; Ward, P.R. Six-months follow-up of a cluster randomized trial of school-based smoking
prevention education programs in Aceh, Indonesia. BMC Public Health 2015, 15, 1088. [CrossRef]

37. Lee, P.H.; Wu, D.M.; Lai, H.R.; Chu, N.F. The impacts of a school-wide no smoking strategy and classroom-based smoking
prevention curriculum on the smoking behavior of junior high school students. Addict. Behav. 2007, 32, 2099–2107. [CrossRef]

38. Flay, B. The promise of long-term effectiveness of school-based smoking prevention programs: A critical review of reviews. Tob.
Induc. Dis. 2009, 5, 1–12. [CrossRef]

http://doi.org/10.1186/1471-2458-14-468
http://doi.org/10.1136/bmjopen-2019-031164
http://doi.org/10.1158/1055-9965.EPI-06-0929
http://www.ncbi.nlm.nih.gov/pubmed/17548662
http://doi.org/10.1016/j.addbeh.2015.04.005
http://www.ncbi.nlm.nih.gov/pubmed/25973776
http://doi.org/10.1016/j.addbeh.2008.04.004
http://doi.org/10.1016/j.jadohealth.2013.10.009
http://doi.org/10.1136/bmjopen-2013-004422
http://www.ncbi.nlm.nih.gov/pubmed/24448850
http://doi.org/10.1136/bmjopen-2015-010379
http://www.ncbi.nlm.nih.gov/pubmed/26769793
http://doi.org/10.3390/ijerph17207360
http://doi.org/10.1542/peds.2019-4034
http://doi.org/10.1080/07399339309516047
http://doi.org/10.1097/01.JNR.0000387568.41941.f0
http://www.ncbi.nlm.nih.gov/pubmed/16741860
http://doi.org/10.1111/j.1547-5069.1999.tb00487.x
http://www.ncbi.nlm.nih.gov/pubmed/10528453
http://doi.org/10.1093/milmed/167.2.113
http://www.ncbi.nlm.nih.gov/pubmed/11873532
http://doi.org/10.1186/1471-2458-10-606
http://doi.org/10.1186/s12889-015-2428-4
http://doi.org/10.1016/j.addbeh.2007.01.018
http://doi.org/10.1186/1617-9625-5-7


Int. J. Environ. Res. Public Health 2022, 19, 9767 14 of 14

39. Yeh, S.H.; Tseng, H.F.; Yang, S.F. Smoking behavior and its associated factors among teenagers in Kaohsiung City. J. Healthc. Adm.
2005, 1, 76–86. [CrossRef]

40. Chen, L.; Chen, Y.; Hao, Y.; Gu, J.; Guo, Y.; Ling, W. Effectiveness of school-based smoking intervention in middle school students
of Linzhi Tibetan and Guangzhou Han ethnicity in China. Addict. Behav. 2014, 39, 189–195. [CrossRef] [PubMed]

http://doi.org/10.6771/FJHA.200506.0076
http://doi.org/10.1016/j.addbeh.2013.09.026
http://www.ncbi.nlm.nih.gov/pubmed/24129264

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Intervention 
	Process of Research 
	Instruments 
	Background Characteristics 
	Knowledge of Smoking and SHS 
	Attitudes toward Cigarette Smoking and Avoiding SHS 
	Avoidance of SHS 
	Anti-Smoking Self-Efficacy and Self-Efficacy of SHS Avoidance 

	Statistical Analyses 

	Results 
	Participant Characteristics and Clinical Factors 
	Changes in Knowledge of Smoking-Related Health Risks and SHS Exposure 
	Changes in Attitudes toward Smoking and Avoiding SHS 
	Changes in Anti-Smoking and SHS Exposure Avoidance Self-Efficacy 

	Discussion 
	Effects of Smoking Prevention Programs on Knowledge and Attitudes 
	Effects of Smoking Prevention Programs on Anti-Smoking Exposure Self-Efficacy 
	Strengths and Limitations 
	Clinical Practical Implications 

	Conclusions 
	References

