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ABSTRACT
Background: Cigarette smoking is one of the preventable causes of diseases and deaths. 
The most important preventive measure is technique to resist against peer pressure. Any 
educational program should design with an emphasis upon theories of behavioral change and 
based on effective educational program. To investigate the interventions through educational 
program in prevention of cigarette smoking, this paper has used the Extended Parallel 
Process Model (EPPM). Materials and Methods: This study is a quasi‑experimental study. 
Two middle schools were randomly selected from male students in Shiraz. Therefore, we 
randomly selected 120 students for the experimental group and 120 students for the control 
group. After diagnostic evaluation, educational interventions on the consequences of smoking 
and preventive skills were applied. Results: Our results indicated that there was a significant 
difference between students in the control and experimental groups in the means of perceived 
susceptibility (P < 0.000, t = 6.84), perceived severity (P < 0.000, t = −11.46), perceived 
response efficacy (P < 0.000, t = −7.07), perceived self‑efficacy (P < 0.000, t = −11.64), 
and preventive behavior (P < 0.000, t = −24.36). Conclusions: EPPM along with educating 
skills necessary to resist against peer pressure had significant level of efficiency in improving 
preventive behavior of cigarette smoking among adolescents. However, this study recommends 
further studies on ways of increasing perceived susceptibility in cigarette smoking among 
adolescents.
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INTRODUCTION

Cigarette smoking is one of the preventable causes of deaths 
and diseases, responsible for a tenth of adult mortality rate 
around the world.[1] It is predicted that by 2030, smoking 
will be the cause of 70% of annual mortality rate globally in 
developing countries.[2,3] The prevalence of smoking among 
male teens of 13–15 years of age has been 17% in eastern 
Mediterranean in the period of 2005–2010.[4] According 
to WHO data, the latest statistics on Iran indicate that 
the daily consumption of tobacco has been 20.4% among 
males.[5] Scientific findings show that smoking is harmful 
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not only for smokers, but also for individuals around smokers 
indirectly.[6‑8] It is believed that the transition period from 
adolescence to early adulthood brings significant changes in 
behavior and psychology of the individuals. Taking decisions 
on a healthy lifestyle is the basis for personality building of 
the individual. Indeed, the adult health is affected by healthy 
behavior of the childhood and adolescence.[9] Early initiation 
of cigarette smoking is very worrying. Given, the many studies 
have shown that it is a strong predicting factor of smoking in 
adulthood.[10,11] Initiation of cigarette smoking in younger ages 
will be accompanied with difficulties to quit smoking in adult 
life.[12] Several investigations indicate that the prevalence of 
cigarette smoking in both boys and girls is increasing.

In other words, the age of initiation of cigarette smoking is 
decreasing.[13–16] Mohtasham Amiri[17] and WHO report[4] 
showed that the average age to initiate cigarette smoking was 
at 13 years. Other studies indicated that the prevalence of 
cigarette smoking among adolescents was related to a smoker 
among family members, friends, the lack of knowledge about 
consequences of cigarette smoking, socioeconomic status of 
the parents, and school conditions.[18‑21] Therefore, researchers 
in industrial countries have emphasized upon prevention of 
smoking in young people, and programs have been designed and 
implemented to achieve this objective. These programs aimed 
to improve students’ knowledge, change in their attitudes, and 
behavior with a level of success.[22‑24] Thus, any program aimed 
for training resistance skills against drug abuse, and cigarette 
smoking should be implemented with an emphasis upon 
theories of behavioral change and based on effective educational 
programs. A fear‑based theory is the effective approach for 
preventing unhealthy behaviors. Extended Parallel Process 
Model (EPPM) provides a major theoretical framework of 
change in behavior.[25,26] Because adolescents can be predisposed 
to engage in high‑risk behaviors. Therefore, this is an attempt 
to apply the EPPM for designing effective programs to reduce 
high‑risk behaviors such as cigarette smoking [Figure 1].

According to the EPPM, if people believe that they are 
highly exposed for suffering diseases or health risks, they will 
be more motivated to confront with risks and diseases, and 
then the assessment begins for the efficacy of recommended 
strategies, and the outcome of efficacy of recommended 
strategies is assessed to counter risks. In fact, fear of threat 
will cause people to counter with health risks by adopting 
strategies. Consequently, it is possible the change of attitude, 
intention, and behavior will increase.[25,26] Wong and 
Capella[27] believed that motivation of health‑risk message 
regarding cigarette smoking according to EPPM has been 
effective in nonsmoking programs among individuals. If so, 
the threat must be very strong to cause fear in individuals. 
In such a moment, special measures (response efficacy of 
the message) to overcome the threats come to minds of the 
individuals. A person who has received a message should 
believe that he or she could act according to recommended 
process (high self‑efficacy).[27] Thus, this study was designed 
to determine the effect of educational programs based on 
parallel process model for prevention of cigarette smoking 
among middle school students in Shiraz city. It is expected 
that this study provides the appropriate solution to prevent 
cigarette smoking among adolescents and enhances their 
health promotion and community by providing useful results.

MATERIALS AND METHODS

This study was interventional quasi‑experimental research 
that was carried out among male students of middle schools 
in Shiraz in the period 2009–2010. Through simple random 
sampling, two schools were selected. Finally, from each school, 
four classes were randomly selected. According to the sample 
size formula, we randomly selected 120 students for the 
experimental group and 120 students for the control group. 
Approximately, 10% of participants were excluded from the 
study because of the absence of educational sessions as well 
as unwillingness to continue in the study. All participants 
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Figure 1: The extended parallel process model. adapted from witte (1994)[53]
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were enrolled voluntarily and anonymously into the study. 
Then, a questionnaire according to EPPM was modified based 
on Witte’s EPPM scale[26,28] for cigarette smoking and its 
consequences. The questionnaire were designed with 19 items 
about demographic and background information such as age, 
having father who had experiences with smoking (yes/no), 
having friends who smoked (yes/no), insistence to smoke 
by friends (yes/no), age of the first‑time smoking (10 years; 
11 years; 12 years; and 13 years), most important reason for 
smoking (urgent need, to alleviate pain, having smoker friends, 
adventurism, and feeling happy), and also EPPM variables 
were designed to measure perceived susceptibility with six 
items (e.g. “I may smoke like some of the young people in the 
future”), perceived severity with six items (e.g. “I believe that 
smoking causes lung cancer”), perceived response efficacy 
with five items (e.g. “I protect myself against smoking with 
using the resistance skills”), and perceived self‑efficacy with 
six items (e.g. “I believe that I cannot resist pressure from my 
friends”). Preventive behavior with six items include: Have you 
smoked in the past 2 months? (yes/no); in the last 2 months, 
when you exposed to smoke, have you attempted to get away 
from it?(yes/no); in the last 2 months, have you ever tried that 
your family acquired more information about consequences 
of cigarette smoking, and ways to prevent it? (yes/no); in the 
last 2 months, do you have to talk about the consequences of 
cigarette smoking, and ways to prevent it for smoker? (yes/no), 
if yes, whom did you talk? (family, peers and friends, others); 
when your friends and peers offer you a cigarette, what is your 
answer? (I smoke cigarette, I’m not saying against them offer 
and immediately leave there, and I stay with them, but I’m not 
smoking). To increase self‑efficacy for ability to “say no” and 
ability to “resist peer pressure” to cigarette smoking was used 
the role‑playing method. Each item of constructs of EPPM was 
measured by Likert scale having five descriptors of strongly 
agrees to strongly disagree. To measure the reliability and 
validity of the questionnaire, a pilot study was conducted on 
35 students. Estimated reliability coefficients for each EPPM 
variables were as follows: Perceived susceptibility (α = 0.75), 
perceived severity (α = 0.65), perceived response efficacy (α 
= 0.70), and perceived self‑efficacy in applying skills of 
resistance against smoking (α = 0.77), indicating internal 
consistency. To measure the validity, the experts of panel 
were established. After pretest and determination of a critical 
point as to which stages of threat control process (risk control 
or fear control), the required content was developed for the 
target group. An educational program was implemented as the 
following: In a school chosen as the experimental group, three 
types of posters with contents of cigarette, its risks on physical 
health, and skills to resist (“say no” to cigarette smoking) were 
placed. Then, five lectures and discussion sessions were held 
within displaying a video clip that each lasted 40 min. All 
sessions were held in the conference halls of the respective 
schools. The educational sessions’ topics are as follows: First 
session: Having a discussion about definition and physiology 
of addiction, second session: To debate about knowledge of 
smoking, and discussion about influencing factors on initiation 
of smoking, third session: Identifying and understanding about 
the complications and consequences of cigarette smoking, 
and benefits of quitting smoking, fourth session: Ability to 

detection of high‑risk situations and problem‑solving skills. 
Fifth session: Ability to “say no” and ability to “resist peer 
pressure” to cigarette smoking. The video clip included 
physical, psychological, and social effects and consequences 
of cigarette smoking. In the end of each session, a question 
was asked as scenario and home assignment aimed at active 
learning and better preparation by students in the next 
session. If any student who did not do homework, questions 
were asked them. A handbook entitled guide to prevention of 
smoking in adolescents was developed and distributed among 
the participants. Furthermore, in the research, to enhance 
the effect of active learning and educational intervention, 
the peer education method was applied through choosing the 
most popular student and teacher in each class by direct voting 
by students. Due to time constraints and being close to the 
program of examinations in the target group, 2 months after 
the intervention, the questionnaire was completed by both the 
experimental and control groups. The data were analyzed with 
SPSS 16 using χ2, McNamara, independent t‑test, and paired 
t‑test with 0.05 significance level.

RESULTS

As shown in Table 1, more than one‑third of students 
experienced an initial cigarette smoking at 13 years old (43.8%). 
Further, less than one‑third of participants in the experimental 
group and more than one‑quarter in the control group reported 
that their father smoked (30.8% and 26.7% respectively). 
The results showed that less than one‑fifth of students stated 
that their friends experienced cigarette smoking (9.2%). In 
addition, less than one‑fifth of participants reported that their 
friends insisted that they smoke (5%). Less than one‑third of 
students reported curiosity as their most important reason for 
cigarette smoking (31.2%).

Table 2 shows that there was no significant difference in 
background and demographic variables between the experimental 
and control groups. To compare the means of scores for EPPM 
constructs and preventive behavior components, independent 
and paired t‑tests were carried out on the experimental and 
control groups before and after the educational intervention. 
Table 2 displays that before the educational program, there was 
no significant difference between the experimental and control 
groups in scores of EPPM constructs and preventive behavior, 
except for the scores of perceived self‑efficacy (P = 0.048). 
The result indicated that there was a significant difference 
between the mean of scores of perceived susceptibility, perceived 
severity, perceived response efficacy, perceived self‑efficacy, 
and preventive behavior on cigarette smoking before and after 
educational intervention in the experimental group (P < 0.001); 
whereas, there was no significant difference between the same 
variables before and after the educational intervention in the 
control group (P > 0.05).

DISCUSSION

The results of this study showed that educational interventions 
based on the EPPM can increase preventive behaviors of 
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cigarette smoking among students. The extended nature of 
problems arising from smoking and drug consumption and 
failure of approaches taken to prevent and to treat are two 
strong motivating factors to develop and apply new preventive 
approaches.[29]

In this study, after the educational intervention, the mean 
score of perceived susceptibility declined significantly in the 
experimental group. This result is consistent with similar 
findings of other studies, so that Witte[25,30] maintained 
that if people do not feel at‑risk for a threat (low perceived 
susceptibility), or do not feel the threat to be significant (low 
perceived severity), they simply will ignore information about 
the threat. Hong[31] concluded that when individuals knew 
more information about ways of coping with a health threat, 
their perceived susceptibility toward the threat reduced. 

Pechmann et al.[32] indicated that message themes about 
cigarette smoking increased health‑risk severity perceptions 
but were undermined by low perceived vulnerability. 
Although students believed the serious complications and 
consequences of smoking, on the other hand, perceived 
severity scores were high; but these students did not perceive 
that they were at high risk for cigarette smoking. Some studies 
have reported that people tend to believe they are less likely 
to experience negative events and more likely to experience 
positive events than other people. This phenomenon has been 
named “optimistic bias”.[33,34] Adolescents may engage in more 
risk‑related behaviors, such as the consumption of alcohol and 
drugs, cigarette smoking, or unprotected sexual intercourse 
for two major reasons. First, adolescents may have feelings 
of invulnerability to harm, thus promoting risky behavior. 
Second, adolescents sometimes do not perceive their actions 

Table 1: Frequency and relative frequency distribution of demographic and background variables of participants in 
the control and experimental groups
Background and demographic 
variables

Answer Experimental group Control group P
Number Percentage Number Percentage

Father is smoker Yes 37 30.8 32 26.7 χ2=0.509
P=0.476No 83 69.2 88 73.3

Friend is smoker Yes 11 9.2 11 9.2 χ2 =3.319
P=0.345No 109 90.8 109 90.8

Insistence on smoking by friends Yes 7 5.8 5 4.2 χ2 =1.108
P=0.575No 113 94.2 115 95.8

Age of the first‑time smoking 10 years 1 16.7 0 0 χ2 =2.997
P=0.39211 years 0 0 2 20

12 years 2 33.3 4 40
13 years 3 50 4 40

Most important reason for smoking Urgent need 1 16.7 1 10 χ2 =3.769
P=0.438To alleviate pain 1 16.7 2 20

Having smoker friends 0 0 4 40
Adventurism 3 50 2 20
Feeling happy 1 16.7 1 10

Table 2: Comparison of mean of scores for extended parallel process model constructs and preventive behavior, 
before and after intervention in the experimental and control groups
Variable Group Before intervention After intervention Paired t‑test 

resultsMeana SDa Meana SDa

Perceived susceptibility Experimental 50.94 15.1 37.6 12.37 P<0.001
Control 41.3 11.27 43.67 140.5 P=0.130
Independent t‑test P=0.145 P<0.001

Perceived severity Experimental 71.77 13.27 89.87 12.60 P<0.001
Control 77.17 16.73 79.27 17.17 P=0.348
Independent t‑test P=0.575 P<0.001

Perceived response efficacy Experimental 64.28 15.92 76.84 13.12 P<0.001
Control 62.52 13.48 63.72 12.60 P=0.486
Independent t‑test P=0.179 P<0.001

Perceived self‑efficacy Experimental 67.1 11.6 87.13 14.2 P<0.001
Control 69.63 19.43 72.7 18.73 P=0.197
Independent t‑test P=0.048 P<0.001

Preventive behavior Experimental 34.87 11.37 87.12 12.25 P<0.001
Control 25.5 9.87 48.75 14.25 P=0.054
Independent t‑test P=0.145 P<0.001

aScores have been scaled for 100
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as unsafe and engage in risky behaviors out of ignorance of the 
consequences.[33‑36] Both a sense of invulnerability and low 
perceived susceptibility to danger are instances of optimistic 
bias. In both instances, individuals perceive that they are less 
likely than others to be afflicted with poor health outcomes, 
such as cigarette smoking. Perhaps because of low perceived 
susceptibility, high percentage of participants experienced an 
initial cigarette smoking at 13 years old. This may endanger 
their health in the future. Ziaadini et al.[37] and Mohtasham 
Amiri[17] revealed that the average age of initial cigarette 
smoking was 13 years. Lack of perceived susceptibility to 
smoking among these participants may be due to a lack of 
knowledge about the role and the effect of peer pressure. This 
result suggests that health educators may need to emphasize 
perceived susceptibility in cigarette smoking prevention 
programs.

The increased perceived severity in the experimental group 
demonstrated the effectiveness of messages with the content 
of fear appeals. Sharifi‑rad et al.[38] revealed that education 
programs have a significant effect on increasing the perceived 
severity after interventions. In addition, Rahnavard et al.[39] 
indicated the effect of health education on increasing the 
perceived severity score after educational intervention. For 
the first time, Rogers[40,41] provided a definition of perceived 
threat and efficiency as important variables in his studies. In 
EPPM, the perceived threat consisted of two components; 
the perceived susceptibility and perceived severity from the 
threat.[25,42] Sharifi‑rad et al.[38] also revealed that the mean 
score of the perceived threat has significantly increased after 
educational intervention. Further, Cho and Witte[43] and 
Hong[31] concluded that perceived threat on health behavior 
should be somewhat high so that individuals feel at risk and 
perceive the seriousness of the threat.

The increased perceived response efficacy score in the 
experimental group in our study probably reflects the effect 
of messages and educational programs according to resistance 
skills or rejecting persistence of friends and peer groups, 
and problem‑solving skills. Peer pressure and invitation 
for cigarette smoking and other drugs by friends have been 
one of the most risk factors for the experience of smoking. 
Cigarette smoking among friends and members of the family, 
especially the parents of smoking, can be a major factor in 
the tendency toward smoking in adolescents. Lorenzo‑Blanco 
et al.,[44] Schuck et al.,[45] and Rafiee et al.[46] indicated that 
having smoker peers or parents had been the most important 
motivating factors to smoke among adolescents. Fujimoto 
et al.[47] and Zadeh et al.[48] showed that friends were an 
important factor in the initiation of smoking. Offering and 
insistence on smoking by friends may be stimulus factor 
to start cigarette smoking in adolescents. Leatherdale 
et al.[49] revealed a positive correlation between smoking 
and having smoker friends. Further Ziaadini et al.[37] showed 
the most common situations where male students smoked, 
when they were accompanied by their friends. Individuals 
are influenced by peer pressure on early teens; therefore, 
educational programs for resistance skills, especially “say no” 

to insistence on smoking, by friends played an important role 
in prevention of cigarette smoking and drug abuse. Several 
studies have emphasized on confronting peer pressures in 
prevention of drug abuse and smoking.[50,51] Several studies 
indicated that according to EPPM, individuals evaluated the 
efficacy of the recommended response so that they determine 
the easy, feasible, and effective recommended response. 
When individuals believe that messages are useful and also 
they are able to actually use them, the perceived response 
efficacy would increase consequently.[25,30] The findings of 
Moscato et al.[52] indicated that perceived response efficacy 
and perceived threat were significantly correlated to drinking 
alcohol. Other studies[53,54] reported that perceived response 
efficacy and their effect on change in behavior increased after 
educational interventions.

There was a significant difference for perceived self‑efficacy 
with using resistance skills against cigarette smoking between 
the experimental and control group before educational 
intervention. It seems that this difference would be 
accounted for by the very nature of youth in protecting or 
adventuresome behaviors. However, after implementing 
interventions, the self‑efficacy score of the experimental 
group displayed a significant increase compared to that of the 
control group. In this respect, the findings of Allahverdi Pour 
et al.,[35] Valente et al.,[55] and Ulgen et al.[56] reported that the 
mean scores of perceived self‑efficacy were significantly high 
after the interventional programs. These findings indicated 
that training life skills (resistance against peer pressures 
and problem solving skills) with emphasis upon perceived 
self‑efficacy would provide a giant leap forward in prevention 
and control of smoking among adolescents and adults.

The improvement of preventive behavior of smoking in 
the experimental group after education was indicative of 
the effect of EPPM components in prevention of smoking. 
Several studies[38,39,57] showed that the preventive behavior 
score increased significantly after interventional programs. 
On the basis of these results, it is necessary to emphasize 
perceived susceptibility, perceived response efficacy, and 
self‑efficacy in smoking resistance programs. Thus, EPPM 
could help improve the efficiency of fear appeal messages for 
prevention of cigarette smoking. There were a few limitations 
in this study. First, adolescents who have not entered school 
for any reason were not considered for this study. Second, 
the sample size was small. Third, a longer follow‑up was not 
possible. Furthermore, incorrect responses were likely because 
of self‑reporting of students.

CONCLUSION

Educational programs based on EPPM increased the perceived 
threat and perceived efficacy for the preventive behavior of 
smoking. Many teens and young adults are less vulnerable 
to threats and health risks. Thus, increasing the perceived 
threat causes an increase in susceptibility and severity of 
threat in adolescents. On the other hand, educating skills to 
resist peer pressure based on the perceived response efficacy of 
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messages and strategies can be effective in the prevention of 
smoking. Therefore, planning for school‑based interventions 
should be developed with emphasis on the EPPM variables, 
and programs for prevention of smoking should be started in 
younger adolescents.
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