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Introduction
Smoking remains to be the single greatest 
preventable cause of mortality worldwide, 
being a major risk factor for a number of 
life‑threatening diseases, including various 
cancers, cardiovascular diseases, and lung 
diseases.[1] Strategies to prevent uptake of 
adolescent tobacco use are still important to 
prioritize in public health. In Iran, prevalence 
of ever tobacco use among male and female 
adult aged 14–18 years old is 16.9% and 
7.9%, respectively. Among this age range, 
6.2% (8.97% of boys and 3.38% of girls) 
are current smokers.[2] Among adolescents 
in Iran, cigarette and water‑pipe smoking 
are the most popular form of tobacco use.

Adolescent smoking is of particular concern 
due to the addictive nature of tobacco, the 
health risks associated with tobacco use, 
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Abstract
Background: Theory‑based tobacco use prevention programs in schools were implemented 
to evaluate the effectiveness of this peer‑led intervention on tobacco use‑related knowledge, 
attitude, normative beliefs, and intention to tobacco use of school children aged 14–17 years 
old. Methods: A school‑based cluster randomized controlled intervention study was conducted 
among 1st, 2nd, and 3rd grade high school children in Sanandaj City, Iran. 4‑h integrated tobacco 
use prevention program comprising of four structured modules was developed and delivered to the 
intervention group by trained peer educator. Outcome measures comprised changes in students’ 
smoking‑related knowledge, attitude, normative beliefs, and intention to tobacco use from baseline to 
6‑month follow‑up through validated anonymous questionnaire. Results: The present study showed 
an intervention effect on tobacco use‑related knowledge, normative beliefs, and intention to tobacco 
use but not attitude. The results indicated that there was significant decrease in intention to tobacco 
use (P ≤ 0.013) observed after 6‑month postintervention. The intervention module was also effective 
in improving smoking knowledge (P ≤ 0.001), normative beliefs with regard to perceived prevalence 
of cigarette smoking and water‑pipe use among adults and adolescents (P ≤ 0.001) in intervention 
group 6‑month postintervention. Conclusions: Participation in the peer‑led education program to 
tobacco use prevention may have improvement in knowledge, normative beliefs, and intention to 
tobacco use. An implementation of the peer‑led behavioral intervention components in the school 
setting may have a beneficial effect on public health by decreasing intention to tobacco use among 
nonsmoker adolescents.
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and the fact that it often acts as the gateway 
drug to future problem behaviors.[3,4] Early 
initiation and regular use of cigarettes 
are important predictors of substance 
use problems in young adulthood.[5] 
As the most adults begin smoking in 
their 10 years, schools have been used 
as appropriate setting for anti‑smoking 
programs for teenagers.[6] As such, primary 
prevention efforts focusing on preventing 
initiation of tobacco use by young people 
have been recommended. Consequently, 
primary prevention in the school setting is 
considered to be one of the most proper 
strategies to prevent smoking.

Peer‑led education in promoting health 
has become increasingly popular in school 
setting. Peer education has been proposed 
as a potentially effective method of 
undertaking smoking prevention work with 
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adolescents. Several studies have shown that peer education 
can improve adolescent’s knowledge and provide positive 
attitude and behavior.[7,8] The objectives of this study were 
to develop, implement, and evaluate the effectiveness of 
a peer‑led behavioral intervention program among high 
school children that would improve knowledge, attitude, 
and normative beliefs relative to tobacco use and reduce 
intention to smoke among Iranian high school children.

Methods
Design and sample

This study, a cluster randomized intervention study, was 
conducted in male and female public high schools within 
the capital city of Kurdistan province, Iran. Eligible 
schools were those with minimum 2 classes in each grade. 
Four schools were randomly assigned by simple draw 
to the intervention group and four schools to the control 
group.

Out of 37 public high schools from two districts, two male 
and two female schools in each district were selected using 
simple random sampling. From the selected schools, in each 
district, one male and one female public high school were 
randomly assigned to intervention group that received peer 
education program and one male and one female public 
high school to control group that exposed to regular school 
program. All selected schools agreed to participate. All 1st, 
2nd, and 3rd graders (14–17 year olds) in these schools were 
invited to participate.

The baseline data collection was conducted by trained 
assistants in December 2012 during a week before 
intervention program. The posttest took place in June 2013. 
Ethical approval and research clearance were obtained by 
ethics committee for research involving human subjects 
of UPM and Kurdistan state’s general department of 
education.

Development of intervention

The peer‑led behavioral intervention program module 
on tobacco use prevention was developed based on 
the result of focus group discussion (FGD) among 
12 male and 10 female students. Questions for the FGD 
were semi‑structured that included sociodemographic 
factors, smoking knowledge and opinion, smoking risk and 
protective factors, the most common reason for teenagers 
starting smoking, the prevalence of smoking among teens, 
and reasons for their estimation.

The development of final intervention module was based 
on literature review,[9] obtaining ideas from experts and 
findings from established FGD. It was simplified to the 
sociocultural settings of Iranians where emphasis was 
to encourage students not to smoke. The intervention 
was designed to improve harmful effects of smoking 
knowledge, increase negative attitude toward smoking, 
resist peer pressure, and increase ability to refuse smoking 

in different situations. The module consisted of four 
sessions of 4 h. The final content of the module was 
pretested. Two mock sessions were conducted to pilot 
test the intervention with the facilitators and group of 
students who were not involved in the actual study. It was 
a small trial in order to clarity of meaning, language, flow 
of contents, the time for presenting and suitability of the 
outcome measures.

Peer educators’ training

To transfer the module, two peer leaders in each 
intervention class were selected by the class teachers 
and school consolers from volunteer students based on 
their organization and oral expression ability, influence 
among students, and sense of responsibility. Then, peer 
leaders were attended 2 days off‑school site training 
session (for male and female students separately) 
after obtaining their parent’s permission. During 10‑h 
exposure (5 h for each day), students were taught how to 
demonstration contained in the curriculum, how to do role 
play, teamwork, and other class activities. The trainers were 
the primary researchers and a team of external trainers 
who were experienced in substance abuse and adolescents’ 
health, led by health education specialists. The objectives 
of training were enhancing knowledge of harmful effects 
of smoking and the benefits of remaining “smoke free,” 
develop skills needed to promote smoking prevention 
among peers, and develop skills and practice intervening in 
everyday situations to encourage peers not to smoke. Four 
sessions were undertaken in each school during the 4‑week 
period, at which the trainers offered support and monitored 
the peer supporters’ progress. All processes were conducted 
in a standard manner.

Description of the intervention

The intervention was made up of four sessions with 
each session lasting for about 1 h, implemented over a 
period of four consecutive weeks in a class room setting 
delivered by peer‑led educators. The main objective of 
the intervention program was to educate the participants 
on the various tobacco‑related products, harmful 
effects of tobacco use, and risk factors associated with 
smoking, improve self‑esteem, develop personal skills 
such as assertive communication and refusal skills 
related to tobacco use, and equip them with the needed 
knowledge and skills to prevent from initiating tobacco 
use. Moreover, the intervention was aimed at changing 
the attitudes and social norms of the participants about 
smoking. The intervention was provided in the form 
of lecture note, case scenario, team work, role play, 
and group discussion. The respondents in control group 
were remained in the regular school curriculum that not 
contains any information regarding tobacco. During the 
trial, the control participants did not receive any smoking 
prevention education program but were tested at the 
beginning and the end of the study.
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Outcome measures

A self‑administered validated questionnaire was used in 
this study. It was administered at baseline and 6‑month 
postintervention in class room in individual seats. To 
prevent social desirability and improve truthful responses, 
honesty was emphasized to the participants, and all 
questionnaires were anonymous, only 6‑digit self‑generated 
code was used to identify participants. The self‑generated 
anonymous code was used to link pretest questionnaire 
with posttest evaluations while protecting the personal 
identification. The content of posttest was similar to 
the baseline questionnaire except that the questions on 
sociodemographics were omitted for the posttest in both the 
study and the control groups 6 months after intervention.

The questionnaire consisted of six sections, namely 
(a) demographic profile of the participants, (b) tobacco 
use‑related knowledge, (c) tobacco use‑related attitudes, 
(d) normative beliefs, (e) intention to tobacco use, and 
(f) smoking behavior in the past 30 days.

Smoking‑related knowledge and health consequences of 
smoking were determined using thirteen questions that 
comprised from a combination of questions selected from 
the instruments in previous variety studies and modified 
to meet the objective of study.[10] It consisted of addictive 
substance in tobacco, health consequences of cigarette, and 
facts on water pipe. A score (0–13) representing evaluation 
of the student’s smoking‑related knowledge was then 
calculated.

Attitudes toward tobacco use were assessed using a 
14‑item scale. Most items were retrieved from Global 
Youth Tobacco Survey, EDDRA data bank, EU‑Dap 
questionnaire (SDG). It consisted of perception of 
health, economy, and social consequences of tobacco 
use. Respondents was scored with values ranging from 
(1) strongly disagree to (5) strongly agree. This variable 
ranged from 14 to 70, with higher values representing a 
more negative attitude toward smoking.

Normative beliefs were measured through asking 
4 questions on a 5‑point scale ranging from all (1) to 
none (5) on which students had to estimate how many 
(a) “Adults in Iran” and (b) “Adolescents at their age” in 
Iran smoke cigarette and water pipe, separately.[11] Lower 
values represent that adolescents who believe the majority 
of people smoke cigarettes will tend to see smoking as 
normal activity.

A 4‑point Likert‑type scale was used to measure the 
intention to tobacco use (cigarettes and water pipe, 
separately) within next few months among nonsmokers. 
Responses were (1) very likely, (2) likely, (3) unlikely, 
and (4) very unlikely. This test produced a potential range 
of 2–8, where higher scores indicating less likely to intent 
to smoke within next few months. Outcome variables 
were compared at baseline and the effects of intervention 

on changes in outcome measures were determined after 
6‑month follow‑up.

Statistical analysis

Data were analyzed using IBM SPSS Statistics version 21 
(IBM Corp., Armonk, N.Y., USA). Descriptive statistics 
of frequencies, percentages, and means were used to 
describe the demographic profile of the participants as 
well as their smoking‑related knowledge, attitudes toward 
smoking, normative beliefs, and intentions to smoke. 
The differences between the pre‑ and postintervention 
scores were established using paired t‑test. The impact 
of the intervention on the outcomes was assessed using 
Generalized Estimating Equation with adjustment for 
baseline scores, smoking behavior and demographic 
factors and the use of robust standard errors to account for 
clustering of students within schools. For all the variables 
in the analysis, the alpha level at 0.05 was taken as the 
level of statistical significance.

Results
Consort flow diagram of the study is shown in Figure 1. 
A total of 1883 participants were enrolled in 8 selected 
schools, 949 participants were randomized to the 
intervention in four schools and 934 participants to the 
control group in four schools. During the baseline data 
collection, 931 (98.1%) and 907 (97.1%) participants turned 
out in the intervention and control group, respectively. 
Out of 1838 participants completed the questionnaire at 
baseline, 1807 respondents completed the questionnaire at 
6 months post intervention giving up the response rate of 
98.3%.

Table 1 shows that the intervention and control groups 
did not differ with regard to baseline gender, age, living 
arrangement, father’s education, mother’s education, as 
well as average monthly pocket money.

Table 2 compares the mean scores for smoking knowledge, 
attitude, normative beliefs, and intention to smoke and 
smoking behavior between the intervention and control 
groups at baseline. There was no significant difference 
in mean scores of smoking‑related knowledge, attitude, 
normative belief, intention to tobacco use, and prevalence 
of smoking between the intervention and control groups at 
baseline.

Effect of the intervention on outcomes at 6‑month 
follow‑up

Effects of intervention programs on outcome measures at 
6‑month follow‑up are presented in Table 3. The results 
for the test of the effectiveness of the intervention on each 
outcome were adjusted for school‑specific covariates and the 
demographic variables of gender, age, living arrangement, 
father’s education, mother’s education, monthly pocket 
money, and smoking behavior. The results showed that 
there was a significant difference between intervention 
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and control group on smoking‑related knowledge 
(β ± standard error [SE] = 1.33 ± 0.13, P ≤ 0.001), 
normative beliefs (β ± SE = 0.69 ± 0.71, P ≤ 0.001), and 
intention to tobacco use (β ± SE = 0.17 ± 0.10, P = 0.013) 
after 6‑month postintervention. The results indicated that 
was no significant difference between intervention and 
control group on attitude toward smoking after 6‑month 
postintervention (β ± SE = 0.62 ± 2.84, P = 0.124).

Discussion
This study assessed the effectiveness of school‑based 
intervention on tobacco use‑related knowledge, attitude, 
normative beliefs, and intention to smoke. The intervention 
seems to have contributed to changes in the experimental 
students’ smoking‑related knowledge. There was significant 
increase in knowledge score in the intervention group as 
compared to the control group. The reported increase in 
smoking related‑knowledge in this study could be attributed 
to the inclusion of program activities related to the outcome. 
Similarly, a recent meta‑analysis showed that 73% of 

11 school‑based smoking prevention programs resulted in 
significant improvement in participants’ knowledge about 
smoking.[12] This result is encouraging because according 
to Tobler et al.(2000), adolescents would refrain from 
smoking if they were provided with information about the 
harmful health effects of tobacco use.[13]

The intervention program did not significantly improve the 
anti‑smoking attitudes of participants at 6‑month follow‑up 
in the intervention group compared to the control group. 
Conversely, desired positive changes in attitude were 
achieved in a study in Indonesia and another study in 
Taiwan.[14,15] The results of a study in Iran have found that 
stronger negative attitudes about tobacco were associated 
with lower to water pipe smoking.[16] In addition, the 
positive attitudes toward tobacco use and tobacco users 
were found to be related to an increased likelihood of 
tobacco use.[17,18]

At posttest, about 43% of the respondents in this study 
perceived that about half or more of their peers and 69% 

Figure 1: Consort flow chart of intervention and control groups
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believed that about half or more of adults smoke cigarettes. 
Students of both groups showed about same level of 
normative belief score at baseline. At follow‑up, compared 

with the control group, students in intervention group 
scored better in their estimation on prevalence of tobacco 
use among adults and peers. Therefore, the intervention 
program was effective on modify student’s estimation of 
smoking prevalence in peer and adults. Teens typically 
overestimate how many of their peers are involved in 
substance abuse, which influences their own attitudes and 
behaviors. An investigation of early initiation of smoking 
among high school students revealed that high perceived 
prevalence of peer smoking predicted recent smoking. 
Subjective norm is a stronger predictor than the attitude to 
foresee the intention to refrain from water‑pipe smoking 
among Iranian high school children.[19] Furthermore, 
perceived prevalence of smoking is associated with 
increased risk of smoking among adolescents.[20] However, 
the tendency for young people to overestimate the smoking 
prevalence of their peers suggests that associations made 
between perceived prevalence and smoking behavior 
should be treated carefully as they may be biased.

The findings of this study provide evidence that intervention 
programs significantly reduce nonsmoker students’ intention 
to smoke. The intervention group had a higher intention 
not to smoke than the control group. Many studies have 
demonstrated smoking intentions to be a strong predictor 
of future smoking behavior. This result was also supported 
by a systematic review.[21] They reported that school‑based 
tobacco use prevention interventions are effective in 
reducing smoking initiation and intended smoking 
intentions in the short term. Similarly, the results of the 
study done by Joveyni et al. (2013) which determined the 
effect of health education programs using theory of planned 
behavior among Iranian male college students showed 
that there were significant differences between the mean 
score of intention to tobacco use in the experiment group 
compared with the control group after intervention.[22]

Limitations associated with the use of self‑answered 
questionnaires need to be considered, which subjected 
the findings to self‑report bias. Students may have given 
socially desirable answers, specifically regarding their 
smoking, especially among girls. Since sampling was done 
by schools (cluster sampling) in order to access students, 
certain disadvantages and limitations naturally occurred. 
Data from students associated with the same school are 
likely to be correlated because of exposure to the same 
social environment and sharing behaviors or opinions 
among students in the same school and therefore were 
not completely independent, which could have led to a 
decrease in the accuracy of the results. The fidelity of the 
intervention might have been compromised since only peer 
educators delivered the lessons.

Conclusions
The peer‑led intervention programs highlight the positive 
impact on intention to tobacco use, smoking‑related 
knowledge, correcting adolescents’ overestimates of 

Table 1: Characteristics of the sample in intervention 
and control group at baseline

Variable Frequency (%) Pa

Intervention 
(n=908)

Control 
(n=899)

Gender
Male 457 (50.3) 452 (50.3) 0.51
Female 451 (49.7) 447 (49.7)

Age (years)
Mean±SD 15.05±0.79 15.13±0.85 0.06
95% CI 15.00‑15.11 15.07‑15.18

Living arrangement
Both of parents 831 (91.5) 828 (92.1) 0.08
Mother/father only 55 (6.1) 35 (3.9)
Grandparents/others 22 (2.4) 36 (4.0)

Father’s education
No education 110 (12.1) 89 (9.9) 0.18
Primary level 295 (32.5) 278 (31.0)
Middle level 215 (23.7) 200 (22.3)
Secondary level 160 (17.6) 178 (19.9)
College/university 127 (14.0) 151 (16.9)

Mother’s education
No education 303 (33.4) 277 (30.9) 0.10
Primary level 305 (33.7) 317 (35.4)
Middle level 164 (18.1) 137 (15.3)
Secondary level 85 (9.4) 112 (12.5)
College/university 49 (5.4) 53 (5.9)

Pocket money (Rials/month)
<1,000,000 361 (42.2) 303 (38.5) 0.08
1,000,000‑2,000,000 162 (18.9) 159 (20.2)
2,000,001‑3,000,000 135 (15.8) 159 (20.2)
≥3,000,001 197 (23.0) 167 (21.2)

aP value was calculated by Independent sample t‑test, Chi‑square 
or Fisher’s exact test between intervention and control groups. 
CI=Confidence interval, SD=Standard deviation

Table 2: Smoking‑related knowledge, attitude, 
normative beliefs and intention and behavior between 

the intervention and control groups at baseline
Outcome Intervention Control Pa

Smoking‑related 
knowledge (mean±SD)

7.39±2.91 7.64±2.90 0.06

Attitude toward smoking 
(mean±SD)

56.59±7.11 56.90±7.28 0.38

Normative beliefs 
(mean±SD)

12.60±1.06 12.47±1.07 0.87

Intention to tobacco use 
(mean±SD)

7.05±1.35 6.99±1.30 0.08

Past month smoking, n (%) 60 (6.6) 52 (5.8) 0.26
aP value was calculated by independent sample t‑test for 
knowledge, attitude, normative beliefs and intention, and 
the Fisher’s exact test of association for smoking behavior. 
SD=Standard deviation
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tobacco use rates of adults and adolescents. A comparison 
of the pre‑ and posttest scores of the participants in 
intervention and control group reveals that there was 
significant decrease in the intention to tobacco use in the 
participants. This outcome could therefore be a protective 
factor in enabling them to overcome the temptation to 
smoke.

Based on the finding, this study has implications for both 
practice and further research. This study examined the 
outcomes at baseline and at 6‑month follow‑up, future 
studies will be stronger if utilize longer follow periods. 
It is important to assess long‑term effects, identify 
delayed intervention effects that may not be observed 
within 6 months, and determine the sustainability of the 
intervention effects. Furthermore, on the basis of the findings 
of the present study, it can be recommended that long‑term 
education program should be incorporated into the effective 
interventions to make students more sustainable.
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