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   ABSTRACT 
 
Background: Smoking is the biggest preventable cause of death in the world. Tobacco1 is a global 
problem experienced by both developed and developing countries, the gap in smoking rates 
between those in high and low socioeconomic groups has widened over the same period. Smoking 
behavior is not only in adults but also among school students. Peers have previously been reported 
to play a role in initiating smoking behavior in school-age students. Students' attitudes and 
behavior related to smoking behavior are influenced by personal knowledge and how peers behave. 
The purpose of this study was to determine the effect of school-based health promotion strategies 
on smoking habits in adolescents based on the results of previous studies. 
Subjects and Method: This study is a meta-analysis study with Population: adolescents. 
Intervention: using school-based health promotion strategies. Comparison: not using school-based 
health promotion strategies. Outcome: success in not smoking. The article search process is carried 
out through the Pubmed web search engine and is a research article published from 2013-2022. 
The articles obtained will be filtered using the stages according to the PRISM flow diagram. 
Results: A total of 9 articles used in this study were reviewed and met the requirements for a 
meta-analysis, the research conducted in these articles was carried out in various continents such 
as European, America, Africa, Asia, and Australia. Where from the meta-analysis of 9 randomized 
controlled trial articles, it is known that school-based health promotion strategies increase succes 
not smoking, and it was statistically significant (OR= 0.49; 95 % CI= 0.43 to 0.56; p= 0.001) 
Conclusion: The perceived benefit was not statistically significant in predicting the practice of 
BSE in women. 
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BACKGROUND 

Smoking behavior in adolescents is very im-

portant influenced by the information poli-

cy received by adolescents. The optimal 

time to provide education related to the 

prevention of smoking initiation in young 

people is at the age of 11-12 years, this has 

the potential to be a good time to intervene 

(Fuller, 2014). Students' attitudes and be-

havior around smoking are influenced by 

personal knowledge and how peers behave 

(Thomas, McLellan and Perera, 2015). 

Based on data from the Tobacco Atlas 

in 2014, it was stated that the number of 

cigarette consumption in the world reached 

5.8 trillion sticks and is still increasing eve-
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ry year. The prevalence of smoking in deve-

loped countries has decreased, but on the 

contrary in developing countries it has in-

creased. Data from The Tobacco Atlas 2015 

states that 66% of men in Indonesia smoke. 

Russia is in second place with 60% of male 

smokers over the age of 15. Then followed 

by China (53%), the Philippines (48%), 

Vietnam (47%), Malaysia (44%), India 

(24%), and Brazil (22%) (Drope et al., 

2018). 

Adolescence or school students is a 

time when teenagers are looking for their 

identity, causing them to become unstable, 

and more vulnerable to delinquency and 

the problems they will face, such as promi-

scuity, drugs, alcohol, and cigarettes. Tee-

nagers are the most easily influenced target 

by tobacco product manufacturers. This is 

evidenced by the fact that 75% of school 

students have seen advertisements for to-

bacco products. With this exposure, school 

students have a high potential to become 

active smokers into adulthood (Islami et al., 

2019). 

There are many tobacco products 

spread all over the world. All of these 

products are products that threaten health 

and even cause death from diseases due to 

tobacco consumption. Tobacco products in-

clude e-cigarettes, cigarettes, cigars, smoke-

less tobacco, pipes and hookahs. In 2019, 1 

in 4 middle and high school students have 

tried to consume tobacco products and to 

date 3 out of 10 students are active smo-

kers, 10% of whom are smokers aged 13-15 

years (CDC, 2020). 

There are several reasons why teena-

gers smoke, including social and physical 

environmental factors, biological and gene-

tic factors, mental health and other influ-

ences such as tobacco product advertising, 

family support and attention, socioecono-

mic and lack of school attention. Many 

policies have been issued by the govern-

ment to reduce smoking consumption 

among teenagers, such as increasing the 

price of cigarettes, limiting the use of ciga-

rettes in several places and making regula-

tions regarding the age limit for smoking. 

However, these policies cannot fully control 

smoking rates in adolescents (CDC, 2020). 

Based on this background description, 

students need school-based support or in-

tervention in overcoming smoking behavior 

problems by conducting school-based he-

alth promotion in adolescents. The purpose 

of this study was to determine the effect of 

school-based health promotion strategies 

on smoking habits in adolescents based on 

the results of several previous studies 

 

SUBJECTS AND METHOD 

1. Study Design 

This research is a meta-analysis study with 

PRISMA flow chart guidelines. Article sear-

ches were performed using the PubMed 

database. Some of the keywords used are: 

“school-based services” OR “school-based 

health services” AND “smoking behavior” 

AND “teenager” OR “adolescenct”. 

2. Inclusion Criteria  

The inclusion criteria for this research ar-

ticle are full paper articles with a research 

design in the form of a cross-sectional study 

articles using English, research subjects in 

the form of junior high school students or 

high school students. Selected articles 

provide interventions in the form of school-

based health promotion strategies with 

successful results of not smoking. 

3. Exclusion Criteria  

The exclusion criteria for this research 

article are articles that are not in English, 

research designs other than cross-sectional 

and articles that are not full text. 

4. Operational Definition of Variables 

The articles included in this study were 

PICO-adjusted. The search for articles was 

carried out by considering the eligibility cri-
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teria determined using the following PICO 

model: Population = adolescents, Interven-

tion= using school-based health promotion 

strategies, Comparison = not using school-

based health promotion strategies, Outco-

me = success in not smoking. 

School-Based Health Promotion is a 

program to prevent and reduce cigarette 

consumption by schools or third parties 

organized by schools. The measurement 

scale is categorical. 

Smoking is the intensity or number of ci-

garettes consumed. The measurement scale 

is categorical. 

5. Data Analysis  

Articles were analyzed using the Review 

Manager (RevMan) 5.3 application to cal-

culate effect size and heterogeneity, and 

form the final results of the meta-analysis. 

The results of data processing are presented 

in the form of forest plots and funnel plots. 

 

RESULTS 

Process of searching article wascarried out 

by searching several journal databases Pub-

Med, Sciencedirect, and Googlescholar. it 

can be seen using the PRISMA FLOW flow-

chart shown in Figure 1.  

The initial search for articles sourced 

from various databases obtained initial re-

sults of 1085 articles, after which they will 

be filtered again by going through various 

processes such as checking for duplicates. , 

checking the suitability of the title and 

abstract and the last is checking the full 

text. Where after going through several 

processes obtained 9 articles that meet the 

inclusion and exclusion criteria that have 

been set previously. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Results of Prisma Flow Diagrams  

 

 

Articles identified through database 

search (n= 1,687) 

Duplicated articles removed 

(n= 723) 
Records excluded (n= 666) 
1. Irrelevant title = 329 
2. Not cross-sectional study= 

266 
3. Articles not in English = 5 
4. Article not full text= 3 

 
 

Filtered articles (n= 964) 

Full-text decent article 

(n= 65) 

Articles included in the qualitative 

synthesis (n= 9) 

 

Articles included in the meta-

analysis (n= 9) 

Full text articles issued, with 
reasons (n= 289) 
1. The article does not include 

aOR (n= 103) 
2. The result does not include CI 

(n=186) 
2.  
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 Figure 1. Resarch Distribution Map  

  

figure 1. Research related to effect of 

school-based health promotion strategy on 

smoking habits in adolescents consisted of 

9 articles from the initial search process 

yielding 1,687 articles, after the deletion 

process, articles were published with 964 

requirements for full-text review more 

carry on. A total of 9 articles that met the 

quality assessment were included in the 

quantitative synthesis using a meta-ana-

lysis. 

It can be seen in Figure 2 that the 

research articles come from five continents 

such as Europe, America, Africa, Asia, and 

Australia.  

An assessment of the quality of the 

articles used in this study can be seen in 

table 1. Then Table 2 shows that 9 articles 

from a randomized control trial study pro-

vide evidence about the effect of school-

based health promotion strategy on smo-

king habits in adolescents. Then in table 2 it 

can be seen about the details of the articles 

used in this study, such as the study popu-

lation, intervention, comparison, and the 

results of each study. All articles used in 

this study are articles with a randomized 

controlled trial study design. 

Based on the results of the forest plot 

(figure 3) of the randomized controlled trial  

study design, it is known that effect of 

school-based health promotion strategy 

increase success not smoking by 0.49 times 

compared not using school-based health 

promotion strategies (OR= 0.49; 95% CI= 

0.43 to 0.56; p<0.001). In the results of the 

analysis, it is also known that I2= 86%, 

which means that the distribution of the da-

ta is heterogeneous (random effect model). 

In (Figure 4) it can be seen about the 

Funnel Plot from the results of the data 

analysis that has been carried out, where it 

can be seen that the shape of the funnel plot 

is asymmetrically distributed. This asym-

metrical funnel plot distribution indicates 

that there is a potential for bias. Funnel plot 

has bias, right side 6 plots, left side 3 plots. 

The plot on the right side had a standard 

error between 0 and 0.8, and on the left 

side hadstandard error between 0 and 0.4. 

 

 

2 studies in 
Asia 

3 studies in 
Europe 

2 studies in 
America  

 

1 study in 
Africa 

1 study in 
Australia 
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Table 1. Assessment of study quality published by Joanna Briggs Institute (JBI) 

No Indicator 

Publication (Author and Year) 
Amoah 

et al. 
(2021) 

Brinker 
et al. 

(2017) 

Hodder 
et al. 

(2017) 

Lisboa et 
al. (2019) 

Muller 

et al. 

(2014) 

Sarin 
et al. 

(2013) 

Tahlil 
et al. 

(2013) 

Tahlil 
et al. 

(2015) 

Thruston 
et al. 

(2021) 

1 Does the objective clearly address 
the research focus/problem? 

1 1 1 1 1 1 1 1 1 

2 Is the research method (research 
design) suitable for answering 
research questions? 

1 1 1 1 1 1 1 1 1 

3 Is the research subject selection 
method clearly written? 

1 1 1 1 1 1 1 1 1 

4 Does the sampling method give 
rise to selection bias? 

1 1 1 1 1 1 1 1 1 

5 Is the sample representative of the 
research target population? 

1 1 1 1 1 1 1 1 1 

6 Was the sample size based on pre-
study considerations? 

1 1 1 1 1 1 1 1 1 

7 Is the measurement 
(questionnaire) valid and reliable? 

1 1 1 1 1 1 1 1 1 

8 Was a satisfactory response 
achieved? 

1 1 1 1 1 1 1 1 1 

9 Has statistical significance been 
tested? 

1 1 1 1 1 0 1 1 1 

10 Did the researcher report 
confidence intervals? 

1 1 1 1 1 1 1 1 1 

11 Are there any confounding factors 
that have not been taken into 
account? 

1 1 0 1 0 1 1 1 1 

12 Are the results applicable in 
practice/community? 

1 1 1 1 1 1 1 1 1 

Total 11 11 10 11 10 10 10 11 11 
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Table 2. Description of Primary Research included in the Meta-Analysis 

No 
Author 
(Year) 

Country 
Study 

Design 
Sample 

 
Population 

(P) 
Intervention 

(I) 
Comparison 

(C) 
Outcome 

(O) 
aOR  

(95 % CI) 
1 Amoah, et al. 

(2021) 
Ghana Cross-

sectional 
848 

 
General high 
school 
students 

health education 
interventions and 
physical activity 
modules 

did not receive 
health 
education 
interventions 
and physical 
activity modules 

Possibility of quitting 
smoking behavior in 
the intervention group 

OR= 0.34 
(0.28 to 

0.41) 

2 Brinker, et al.  
(2017) 

Germany Cross-
sectional 

1.504 
 

school 
students (14–
19 years) from 
four schools 

Education 
Against Tobacco 
(EAT) 
intervention from 
medical students 

did not receive 
the Education 
Against Tobacco 
(EAT) 
intervention 

To prevent smoking 
behavior, especially in 
women and students 
with low educational 
background 

OR= 0.74 
(0.21 to 

2.61) 

3 Hodder, et al. 
(2017) 

Australian Cross-
sectional 

2.105 Teenagers 
from 9 
German 
secondary 
schools, 11-15 
years old in 
grades 6-8 

Pragmatic 
interventions 
that involve 

Participants did 
not receive 
pragmatic 
intervention. 

The success of students 
in quitting smoking 
behavior 

OR= 1.25 
(0.92 to 

1.70) 

4 Lisboa et al. 
(2019) 

Brazil Cross-
sectional 

2.348 Middle school 
students 
grades 7-10 
ages 15–16 

school staff did not receive 
the Education 
Against Tobacco 
(EAT) 
intervention 

The EAT program 
encourages cessation 
and prevention of 
smoking, among men 
and students with low 
education. 

OR= 0.63 
(0.42 to 

0.95) 

5 Muller et al. 
(2014) 

Germany Cross-
sectional 

2.801 Grade 7 
middle school 
students (11–
16 years old) 

“Berlin evaluates 
tobacco 
prevention” in 
schools (BEST) 

not participate 
in incentive-
based smoking 
cessation  

Acceptability and 
effectiveness of 
smoking prevention 
strategies in middle 
school students 

OR= 0.36 
(0.26 to 

0.50) 

www.thejhpb.com  
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No 
Author 
(Year) 

Country 
Study 

Design 
Sample 

 
Population 

(P) 
Intervention 

(I) 
Comparison 

(C) 
Outcome 

(O) 
aOR  

(95 % CI) 
6 Sarin et al. 

(2014) 
Amerika 
Serikat 

Cross-
sectional 

82 Middle school 
students (14–
17 years) 

Participate 
incentive-based 
smoking 
cessation 
intervention 

not participate in 
smoking 
behavior 
prevention 
education 
programs 

The success of students 
in quitting smoking 
behavior 

OR= 0.84 
(0.26 to 

2.71) 

7 Tahlil et al.  
(2013) 

Indonesia Cross-
sectional 

465 11 year old 7th 
and 8th 
graders 

take part in the 
smoking 
behavior 
prevention 
education 
program 

not participate in 
school-based 
smoking 
prevention 

The success of students 
quitting smoking among 
teenagers in Indonesia. 

OR= 0.90  
(0.20 to 
4.05) 

8 Tahlil et al. 
(2015) 

Indonesia Cross-
sectional 

216 11 year old 7th 
and 8th 
graders 

participate in 
school-based 
smoking 
prevention in 
education 
programs after 6 
months of 
intervention 

not participate in 
controlled 
school-based 
smoking 
prevention 

The success of students 
quitting smoking after 
receiving school-based 
smoking prevention 
education 

OR= 0.40 
(0.20 to 
0.80) 

9 Thruston et 
al. (2018) 

Irlandia Cross-
sectional 

291 8th grader in 
Irish 
secondary 
school 

participate in 
controlled 
school-based 
smoking 
prevention 

did not receive 
health education 
interventions and 
physical activity 
modules 

Success in preventing 
students from smoking 
behavior, 

OR= 1.56 
(0.39 to 
6.24) 
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Figure 4. Forest plot of the Effect of School-Based Interventions 

Against Cigarette Consumption 

 

   
Figure 4. Funnel plot of the Effect of School-Based Interventions 

Against Cigarette Consumption 

 

DISCUSSION 

This meta-analysis study raised the theme 

of the effect of school-based health promo-

tion strategies on smoking habits in adole-

scents. This study focuses on high school 

students on smoking behavior. The inde-

pendent variable in this study was the smo-

king behavior of middle school students. 

The dependent variable in this study is the 

school-based health promotion strategy. 

 This systematic study and meta-ana-

lysis uses studies that have been controlled 

for confounding factors that can be viewed 

from the inclusion requirements of the 

study, namely standardized homogeneous 

disparities. Confounding factors can cause 
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research results to be invalid because con-

founding factors also affect the relationship 

or affect the population being studied (Anu-

lus et al., 2019). 

Application of the benefits felt by stu-

dents after receiving school-based he-

alth promotion education 

The results of a systematic study and meta-

analysis provide an overview of the results 

that the smoking prevention program for 

middle school students using school-based 

health promotion shows that this program 

is successful in increasing students' know-

ledge of health and can build self-aware-

ness to stop smoking. The results of this 

study are in line with research conducted by 

Lisboa et al, (2019), which stated that 

 that students benefit from evidence 

that they quit smoking. Amoah et al (2021) 

also stated that the intervention of provi-

ding school-based health promotion educa-

tion was significant in reducing the number 

of students who smoked. 

 The perceived benefit is the extent to 

which students perceive behavioral changes 

as a form of increasing knowledge of health 

information and the extent to which they 

believe that this behavior can prevent the 

risk of disease caused by smoking. 

 The benefits felt by middle school stu-

dents in the success of this program in the 

short term decreased spending money and 

improving student nutrition because the m-

oney previously used to buy cigarettes was 

diverted to nutritional food consumption, 

this is in line with research conducted by 

Thurston et al (2019), the high potential 

health benefits and finances of students 

receiving school-based health promotion 

interventions. 

 The results of other studies recom-

mend additional interventions in this 

school-based health promotion, namely in 

the form of awards for students who suc-

cessfully quit smoking, or awards for 

schools that successfully implement or pro-

vide maximum interventions. So that these 

additional interventions can increase stu-

dents' motivation to quit smoking and scho-

ols in implementing the program (Sarin et 

al., 2013). 

 

AUTHOR CONTRIBUTION 

Bhre Diansyah Dinda Khalifatulloh, Bibit 

Irawan is the main researcher who selects 

the topic, searches for and collects research 

data. 

 

FUNDING AND SPONSORSHIP 

This study is self-funded. 

 

CONFLICT OF INTEREST 

There is no conflict of interest in this study. 

 

ACKNOWLEDGMENT 

We are very grateful to the database pro-

viders PubMed, Google Scholar, and Sco-

pus. 

 

REFERENCES 

Amoah J, Said S, Rampal L (2021). Effects 

of a school-based intervention to re-

duce cardiovascular disease risk fac-

tors among secondary school stu-

dents: A cluster-randomized, control-

led trial. PLoS ONE, 16(November), 

pp. 1–16. doi: 10.1371/-journal.pone.-

0259581. 

Anulus A, Murti B, Prasetya H (2019). Risk 

Factors of HIV among Male Military 

Personnels: A Meta Analysis. Journal 

of Health Promotion and Behavior, 

4(3), pp. 178–188. doi: 10.26911/the-

jhpb.2019.04.03.03. 

Brinker TJ, Owczarek AD, Seeger W (2017). 

A medical student-delivered smoking 

prevention program, education aga-

inst tobacco, for secondary schools in 

Germany: Randomized controlled tri-

al. Journal of Medical Internet Rese-



Khalifatulloh et al./ School-Based Health Promotion Strategy on Smoking Habits in Adolescents 

www.thejhpb.com   141 

arch, 19(6), pp. 1–11. doi: 10.2196/-

jmir.7906. 

CDC (2020). Youth and Tobacco Use. 

United States of America: National 

Center for Chronic Disease Prevention 

and Health Promotion. 

Drope J, Schluger N, Cahn Z, Drope Ja, 

Hamill S, Islami F, Liber A (2018). 

The Tobacco Atlas 6th edition. Atlan-

ta: American Cancer Society and Vital 

Strategies. Amerika Serikat: American 

Cancer Society. 

Hodder RK, Freund M, Bowman J, Wolfen 

L, Campbell E, Dray J, Lecathelinais C 

(2017). Effectiveness of a pragmatic 

school-based universal resilience in-

tervention in reducing tobacco, alco-

hol and illicit substance use in a popu-

lation of adolescents: Cluster-rando-

mised controlled trial. BMJ Open, 

7(8). DOI: 10.1136/bmjopen-2017-01-

6060. 

Islami SU, Prasetya H, Murti B (2019) 

Schools have contextual influence on 

smoking behavior among high school 

students in Dumai, Riau. J Health 

Promot Behav, 4(3), pp. 212–223. 

Lisboa OC, Souza BB, Xavier LEDF, Almei-

da MR, Correa PCRP, Brinker TJ 

(2019). A smoking prevention prog-

ram delivered by medical students to 

secondary schools in Brazil called 

“Education against Tobacco”: Rando-

mized controlled trial. Journal of Me-

dical Internet Research, 21(2). doi: 

10.2196/12854. 

Müller-Riemenschneider F, Krist L, Burger 

C, Strobele NB, Roll S, Rieckman N, 

Muller JN (2014). Berlin evaluates 

school tobacco prevention - BEST 

prevention: Study design and metho-

dology. BMC Public Health, 14(1), pp. 

1–10. doi: 10.1186/1471-2458-14-871. 

Sarin SK, Cvallo DA, Cooney JL, Schepis 

TS, Kong G, Liss TB, Liss AK (2013). 

An exploratory randomized controlled 

trial of a novel high-schoolbased smo-

king cessation intervention for adole-

scent smokers using abstinence-conti-

ngent incentives and cognitive beha-

vioral therapy. Drug Alcohol Depend, 

132(1–2), p. 346‐351. 

Tahlil T, Woodman RJ, Covoney J, Ward 

PR (2013). The impact of education 

programs on smoking prevention : a 

randomized controlled trial among 11 

to 14 year olds in Aceh , Indonesia. 

BMC Public Health 13(3):367-378. 

Tahlil T, Woodman RJ, Covoney J, Ward 

PR (2015). Six-months follow-up of a 

cluster randomized trial of school-

based smoking prevention education 

programs in Aceh, Indonesia. BMC 

Public Health. 1–10. doi: 10.1186/-

s12889-015-2428-4. 

Tahmasebi R, Noroozi A (2016). Is health 

locus of control a modifying factor in 

the health belief model for prediction 

of breast self-examination?. Asian 

Pacific Journal of Cancer Prevention, 

17(4): 2229–2233. doi: 10.7314/AP-

JCP.2016.17.4.2229. 

Thomas R, McLella, Perera R (2015). 

Effectiveness of school-based smoking 

prevention curricula: systematic revi-

ew and meta-analysis’, BJM Journal, 

5(3). 

Thurston A, Dunne L, Kee F, Gildea A, 

Craig N, Stark P, Lazenbatt A (2019). 

A randomized controlled efficacy trial 

of a smoking prevention programme 

with Grade 8 students in high schools. 

International Journal of Educational 

Research, 93, pp. 23–32. doi: 10.-10-

16/j.ijer.2018.10.003. 

 


