
Iran Red Crescent Med J. 2018 February; 20(2):e13773.

Published online 2018 February 12.

doi: 10.5812/ircmj.13773.

Research Article

Adding Health Literacy to the Health Belief Model: Effectiveness of an

Educational Intervention on Smoking Preventive Behaviors Among

University Students

Rahman Panahi,1 Ali Ramezankhani,2 Mahmoud Tavousi,3 and Shamsaddin Niknami4,*

1Ph.D. Candidate in Health Education and Promotion, School of Medical Sciences, Tarbiat Modares University, Tehran, IR Iran
2Professor, Department of Health Services, Shahid Beheshti University of Medical Sciences, Tehran, IR Iran
3Associate Professor, Health Metrics Research Center, Iranian Institute for Health Sciences Research, ACECR, Tehran, IR Iran
4Associate Professor, Department of Health Education and Health Promotion, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, IR Iran

*Corresponding author: Shamsaddin Niknami, Associate Professor, Department of Health Education and Health Promotion, Faculty of Medical Sciences, Tarbiat Modares
University, Tehran, IR Iran. E-mail: niknamis@modares.ac.ir

Received 2017 May 21; Revised 2017 June 18; Accepted 2017 August 23.

Abstract

Background: It is believed that smoking is the gateway to use substances and illicit drugs. Due to an increase in smoking among
students, we thought there is a need for more efficient ways to prevent smoking among the young and adolescents.
Objectives: This study aimed to develop an extended version of the Health Belief Model (HBM) with elements of Health Literacy (HL)
to assess whether an educational intervention could be effective in smoking prevention based on this new development in 2016.
Methods: This was a quasi-experimental study performed on 130 students living in dormitories of Shahid Beheshti University of
Medical Sciences in Tehran, Iran, who were recruited and assigned to experimental and control groups (each containing 65 stu-
dents). The experimental group received six electronic educational sessions via telegram application while the control group re-
ceived no intervention. The data were collected using a questionnaire containing items on HBM, smoking preventive behaviors,
and a measure of HL (the HL inventory for adults-HELIA). The questionnaire was completed at three time-points: before, immedi-
ately and three months after the intervention. Data analyses were done using analysis of variance, Friedman and Mann-Whitney U
Tests. The significance level was set at 0.05.
Results: Before the intervention, there was no significant difference in the demographic and background variables, the underlying
level of knowledge, preventive behaviors, HL, and all the constructs of the model between the groups (P > 0.05). After the inter-
vention, comparing two groups showed that the mean scores of knowledge, preventive behaviors, HL, and all components of the
model changed significantly in the experimental group compared to the control group (P < 0.05). The mean and standard devi-
ation of adoption of smoking preventive behaviors at the beginning of the study in smoking and non-smoking students in the
experimental group were 12.66 ± 1.24 and 8.66 ± 0.16, respectively. Then, after three months they changed to 22.32 ± 3.53 and 9.38
± 0.33, respectively, which represents a significant increase in the adoption of behaviors in the experimental group (p < 0.0001),
but no significant difference was observed in the adoption of smoking preventive behaviors in smoking and non-smoking students
in the control group (p > 0.05).
Conclusions: This study showed that educational intervention by Telegram application based on HBM and HL was effective in pro-
moting the adoption of smoking preventive behaviors among university students.
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1. Background

Smoking, especially cigarette smoking, can lead to
many preventable deaths all over the world (1). It is pre-
dicted that by the end of 21st century, one billion people
will die due to smoking Tobacco (2). There are several prob-
lems resulting from smoking at lower ages; for example,
nicotine addiction is higher among smokers who started
smoking at lower ages and accordingly there is less oppor-

tunity to quit smoking (3, 4). Research reports higher rates
of smoking among young adults ranging from 14.2 to 39
around the world (5). It was noted that the growing trends
of smoking among students were associated with several
factors such as peer pressure, having problems in life, so-
cial acceptance, family history of smoking, low levels of
parents’ education, willingness to gain personality, gen-
der (mostly men), high income, socialization with friends
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who are smokers, earning prestige, academic years (third
and fourth year students compared to junior students),
smoking in times of depression or comfort, lack of emo-
tional support, educational failure, unemployment, family
quarrels, and disputes (6-8).

There is a significant relationship between health liter-
acy (HL) and smoking status (9). The latest studies on this
issue have concluded that low HL can act as an indepen-
dent risk factor for the return of smoking, weaker results
of smoking cessation and smoking (10-12).

According to the obtained results of studies about be-
havior change, now the successful preventive education
will be done in accordance with the known patterns. In
this respect, health belief model (HBM) is acceptable and
efficient in the field of diseases prevention and behavioral
problems (13). HBM can be a good model for predicting
the behaviors associated with smoking among smokers,
non-smokers, and former smokers. It is reported that a
high level of perceived susceptibility and in parallel, high
self-efficacy can reduce smoking among individuals. Re-
searchers also found that perceived barriers could play
an important role in predicting high-risk behaviors such
as smoking among university students (14). Several re-
searchers have suggested HBM application in their educa-
tional programs for smoking preventive behaviors (15-19).

HL has a potential effect on the constructs of HBM
and it can be used as a moderator in the HBM instead
of the knowledge variable. It is argued that this concep-
tual framework could provide a useful tool to interpret the
ways in which HL affects the desired behavior (20). The
framework assumes that HL affects the perceived threats,
perceived benefits, perceived barriers, and perceived self-
efficacy as a catalyst (Figure 1).

According to the opinions of some researchers, it is
necessary to integrate HBM with other constructs for bet-
ter understanding of the reasons for complex behaviors
such as smoking (14), potential effect of HL on the con-
structs of the model (20), as well as the role of low HL in
smoking (10), weaker results of smoking cessation (12), the
return of smoking (11). Due to the increasing rate of smok-
ing among students (5-8), we thought there is a need for
more efficient ways to prevent smoking among the young
population and adolescents.

2. Objectives

This study aimed to develop an extended version of
the HBM with elements of HL to assess whether an educa-
tional intervention could be effective in smoking preven-
tion based on this new development among dormitory stu-
dents in Tehran, Iran, in 2016.

3. Materials and Methods

3.1. Design and Participants

This study was a quasi-experimental intervention that
was performed on 130 male and female students from dif-
ferent cities living in dormitories of Shahid Beheshti Uni-
versity of Medical Sciences in Tehran, Iran, in 2016. First,
a list of all dormitories was provided and two dormitories
for girls and two dormitories for boys were randomly se-
lected. Then, they were randomly allocated to experimen-
tal and control groups. The sample size was calculated
based on a pilot study. Accordingly, to improve smoking
preventive behaviors by 25% (P1 = 0.45 and P2 = 0.70), a
study with a power of 80% and statistical confidence lim-
its of 95% would require a sample of 57 participants in each
group. Considering the possibility of 15% loss of sample, we
included 65 students in each group. Inclusion criteria in-
cluded students’ desire to enter the study, being a second-
or third-year undergraduate student, and living in the dor-
mitories of Shahid Beheshti University of Medical Sciences.
In addition, dissatisfaction with participating in the study
and having an incomplete questionnaire were considered
as the exclusion criteria.

3.2. The Questionnaires

Four questionnaires were used to collect the data.
1. Demographic and background information that in-

cluded questions about age, gender, marital status, educa-
tion level, experience of probation, the amount of physi-
cal activity per week, parents’ education, parents’ occupa-
tion, birth rank in the family, family size, monthly family
income, having a smoker in the family, having close friends
who smoke, having a history of smoking related death in
the family or close relatives, and determining the status
of the individuals in terms of smoking (smoker, the con-
sumption experience even for once, and non-smoker).

2. HL Inventory for Adults (HELIA) that was used to mea-
sure HL. This questionnaire includes 33 items measuring 6
major dimensions including reading, access, understand-
ing, appraisal, decision-making, and behavior. The score
on each dimension or the total score of the questionnaire
range from 0 to 100 where the higher scores indicate bet-
ter conditions. The scores 0 - 50 were considered as inade-
quate, 50.1 - 66 as problematic, 66.1 - 84.0 as sufficient, and
84.1 - 100 as excellent HL. The psychometric properties of
the questionnaire are well-documented (21).

3. A designed questionnaire containing 46 items on the
constructs of the HBM that was used to assess perceived
susceptibility (four items with scores ranging from four to
20), perceived severity (six items with scores ranging from
six to 30), perceived barriers (six items with scores rang-
ing from six to 30), perceived benefits (seven items with
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Figure 1. Integration of Health Literacy with Health Belief Model (20)

scores ranging from five to 35), self-efficacy (six items with
scores ranging from six to 30), cues to action (two items),
and smoking preventive behaviors (15 items with scores
ranging from 0 to 30 for smokers and six items with scores
ranging from 0 to 12 for non-smokers). All the items, ex-
cept for those related to cues to action, rated on a 5-point
Likert scale (from strongly agree with score of 5 to strongly
disagree with score of 1). Two questions related to cues to
action were to assess sources of information about health
advice against smoking.

4. An eight-item questionnaire that was used to assess
knowledge about smoking and its adverse effects. The to-
tal score ranged from eight to 24 where a higher score in-
dicated a better condition.

To determine CVR and CVI, the HBM questionnaire was
provided to a handful of professors and experts and their
comments were considered to modify or delete questions.
The reliability was also assessed in a pilot study (on 30 stu-
dents) and the following results were obtained: perceived
susceptibility (CVR = 0.88, CVI = 0.90, Cronbach’s alpha =
0.85), perceived severity (CVR = 0.97, CVI = 0.99, Cronbach’s
alpha = 0.70), perceived barriers (CVR = 0.84, CVI = 0.93,
Cronbach’s alpha = 0.81), perceived benefits (CVR = 0.79,
CVI = 0.91, Cronbach’s alpha = 0.90), perceived self-efficacy
(CVR = 0.89, CVI = 0.96, Cronbach’s alpha = 0.83), knowl-
edge (CVR = 0.91, CVI = 0.94, Cronbach’s alpha = 0.75), and
smoking preventive behaviors (CVR = 0.91, CVI = 0.90, Cron-
bach’s alpha = 0.85). Validity and reliability of the ques-
tions related to cues to action were not calculated because

they were in the objective form and they were not to mea-
sure the comprehension ability of students. For the HELIA
questionnaire, the alpha coefficient for the area of read-
ing was calculated as 0.84, gain access as 0.85, understand-
ing as 0.90, appraisal as 0.77, decision making and use of
health information as 0.86, and for the whole question-
naire as 0.94.

3.3. Intervention

The intervention contained educational materials
based on HBM and health literacy. We used Telegram as a
communication medium and students were approached
at six time-points in order to send materials on perceived
susceptibility, severity, perceived benefits, perceived barri-
ers, self-efficacy, smoking harms, and benefits of physical
activity. We thought a social medium such as Telegram is
appealing for young students and could work better than
traditional teaching methods (22-24). The control group
received no intervention.

3.4. Data Collection

All students in both groups were asked to complete the
study questionnaires before and immediately after the in-
tervention as well as at three months follow-up. All the stu-
dents were asked to answer questions honestly. The ques-
tionnaires were completed at dormitories. Once they were
collected, the data were entered into the SPSS version16
(IL.Chicago.USA) software for analysis.
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3.5. Data Analysis

The normality of data distribution was studied using
the Kolmogorov-Smirnov test. The results showed that the
data distribution in the constructs of perceived suscepti-
bility, self-efficacy, and behavior was non-normal and in the
other constructs was normal. In cases where the distri-
bution was non-normal, data distribution was normalized
by using the square root or logarithm conversion. Then
the appropriate test was conducted according to the data.
Within-group differences were assessed using the repeated
measures analysis. In addition, analysis of variance was
carried out for between-group comparisons (for normal
data). In some instances, Friedman test and Mann-Whitney
test were used (for nonparametric data). The significance
level was set at 0.05.

3.6. Ethics

Ethical approval was received from the ethics commit-
tee of Tarbiat Modares University (ID: IR.TMU.REC.1394.172,
Date: December 19, 2015). The aims and procedures of the
study were explained to the participants. The anonymity
and confidentiality of the study were assured and then the
participants signed informed consent letters. The investi-
gators guaranteed that there were no conflicts of interest.

4. Results

A total of 130 students were enrolled. After the inter-
vention, five participants from the control group (three
due to failure to complete the questionnaire and two due
to an unwillingness to continue with the study), and three
participants from the experimental group (due to an un-
willingness to continue the participation in the study)
were excluded (Figure 2). The final analysis was performed
on 122 cases (62 in the experimental group and 60 in the
control group). The Chi-square test showed no statistically
significant differences between two groups in terms of de-
mographic profiles and background variables (P > 0.05).
The results are shown in Table 1.

Before the intervention, there were no significant dif-
ferences between the two groups in terms of knowledge,
HBM constructs, HL, and the adoption of smoking preven-
tive behaviors (P > 0.05). However, the results indicated
that after the intervention, the scores of knowledge, HBM
constructs, HL, as well as the scores of adoption of smoking
preventive behaviors significantly improved in the experi-
mental group while in the control group, only a significant
change was observed in the knowledge score.

Comparing changes in the mean scores of all the con-
structs including perceived susceptibility, perceived sever-
ity, perceived barriers, perceived benefits, perceived self-

efficacy as well as knowledge and HL represents a signif-
icant difference between the two groups (P < 0.05). The
study findings are shown in Table 2. The scores of adop-
tion of smoking preventive behaviors in smoking and non-
smoking students in the control and experimental groups,
before, immediately and three months after the interven-
tion are shown in Figures 3 and 4. The results showed af-
ter the intervention, there was a significant difference be-
tween the two groups in terms of adoption of smoking pre-
ventive behaviors (P < 0.0001).

5. Discussion

This study aimed to determine the effect of an educa-
tional intervention based on HBM and HL on smoking pre-
ventive behaviors among university students. The results
showed that the intervention using a social medium (tele-
gram) increased knowledge, HL, and adoption of smoking
preventive behaviors.

After the educational intervention, the mean score
of knowledge increased significantly in the experimental
group. These results showed that education has a pos-
itive effect on the promotion of knowledge of the stu-
dents about the adverse effects of smoking while enhanc-
ing knowledge can be the first step to adopt smoking pre-
ventive behaviors. According to a statistically significant
relationship between knowledge and HL (25-30), we can
say that one of the reasons for increasing knowledge score
of students in the experimental group has been the im-
provement of their HL. This is consistent with the findings
of studies conducted by Setoudeh et al. (15), Gharlipour et
al. (31), Renoka and Pushpanjali (16), Atabila and Eleanor
(17), Wan et al. (32), Hanewinkel et al. (33), and Chi et al.
(19). Similarly, in the present study, a significant increase
was seen in the mean scores of knowledge in the control
group while the increase in the experimental group was
not. One of the possible reasons for this finding is that sub-
jects of the control group completed the questionnaires
three times and this can enhance their knowledge. An-
other possible reason can be the higher media advertising
for cigarettes than for other drugs and high access of stu-
dents to information about cigarettes compared to other
people. This finding is consistent with the results of a study
by Setoudeh et al. (15).

In the case of perceived susceptibility, its mean score
in the experimental group after implementing the ed-
ucational program showed a significant reduction and
there was a significant difference between the two groups
in terms of this construct. Since perceived susceptibil-
ity has a powerful cognitive component and it partly de-
pends on knowledge of people, it can be said that edu-
cation by enhancing knowledge on the harms of smok-
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Figure 2. Flow Chart of the Study Like Consort

ing, increasing information about risks of being exposed
to cigarette smoke, as well as increasing HL could in-
crease perceived susceptibility in the students and con-
sequently, they found themselves more susceptible to
smoking-related diseases when compared to people in the
control group. This is consistent with the findings of stud-
ies by Setoudeh et al. (15), Renoka and Pushpanjali (16),
Kazemi et al. (18), and Chi et al. (19).

The results showed that after the intervention, the
mean score of perceived severity significantly increased in
the experimental group than in the control group. Since
perceived severity partly depends on knowledge of peo-
ple, we can say that enhancing knowledge led to the in-
creased perceptions of people toward the severity of dis-
eases related to smoking and consequences of being ex-
posed to cigarette smoke such as lung diseases, cancers,
heart attack, infertility, matt black teeth, and premature
death, and could play an important role in the adoption of
smoking preventive behaviors. Meantime, the other possi-
ble reason for the increased perceived severity can be the
increased HL in the experimental group. This finding is
consistent with the findings of studies by Setoudeh et al.

(15), Renoka and Pushpanjali (16), Kazemi et al. (18), and Chi
et al. (19).

Perceived barriers significantly reduced over time in
the experimental group compared to the control group.
The reduction of perceived barriers in the experimental
group can be interpreted as increasing perceived sever-
ity through educational intervention can reduce perceived
barriers indirectly (34). Therefore, in the present study, be-
sides educational programs for reducing perceived barri-
ers, parts of educational programs with the purpose of in-
creasing perceive severity was possibly effective in moder-
ating perceived barriers indirectly. On the other hand, self-
efficacy influences the perceived barriers so that higher
self-efficacy reduces perceived barriers to performing the
behavior (35). Therefore, another reason for the reduction
of perceived barriers scores in the experimental group in
this study can be the increase of self- efficacy. It may be
said that HL could be effective in reducing perceived barri-
ers through increasing perceived severity and self-efficacy.
This finding is consistent with the results of studies by Ata-
bila and Eleanor (17) and Chi et al. (19). This finding is re-
markably in contrast to the study findings of Kazemi et al.
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Figure 3. Comparison of the Mean of Adoption of Smoking Preventive Behaviors
Scores in Smoking Students Before, Immediately and Three Months After the Inter-
vention in the Control and Experimental Groups

(18) in which perceived barriers did not have significant dif-
ferences over time in the experimental group compared
to the control group. There are several reasons behind
this discrepancy including, among others, using different
measurement tools, different follow-up periods, and no in-
crease in self-efficacy (35) in the aforementioned study.

Perceived benefits significantly increased after the ed-
ucational intervention in the experimental group com-
pared to the control group. Perceived benefits are a be-
lief in the advantages of the proposed procedures to re-
duce the risk or severity of the adverse condition or harm-
ful state of a particular behavior (34). In this study, the edu-
cational intervention could probably identify positive ben-
efits resulting from the adoption of smoking preventive
behaviors more than before through enhancing knowl-
edge and HL, such as reducing the possible risk of cancers,
lack of tendency toward addiction, and health promotion
about self and family, in the experimental group. This find-
ing is consistent with those of studies by Renoka and Push-
panjali (16), Setoudeh et al. (15), Kazemi et al. (18) and Chi et
al. (19).

Self-efficacy in the experimental group significantly in-
creased in the adoption of smoking preventive behaviors.
Self-efficacy is defined as the belief and confidence of a
person in his/her abilities to perform a behavior success-
fully and is a much vital and effective construct in edu-
cational theories. Therefore, when designing educational
programs, the specific and applicable role of this construct

should be taken into account about habitual behaviors
such as smoking behavior or smoking prevention behav-
ior. The increased self-efficacy of people in the experimen-
tal group in this study may be due to the increased levels of
HL because HL has a positive effect on self-efficacy (36, 37).
Other possible reasons can be the enhancement of knowl-
edge and reduction of perceived barriers. This finding is
consistent with the results of studies by Renoka and Push-
panjali (16), Atabila and Eleanor (17), Setoudeh et al. (15) and
Chi et al. (19). This finding is in striking contrast to the
study findings of Kazemi et al. (18) in which, self-efficacy
did not show significant differences over time in the ex-
perimental group compared to the control group. There
are several reasons for this discrepancy including, among
others, the use of different measurement tools, different
follow-up periods, and no decrease in perceived barriers
(35) in the aforementioned study.

The mean scores of HL significantly increased in the
experimental group after the intervention and there was
a significant difference between the two groups in terms
of HL. This finding is consistent with the findings of stud-
ies by Ntiri and Stewart (38) and Zhuang et al. (39). These
studies have shown that education can increase the mean
scores of HL. These studies suggest that low HL is modifi-
able and can be strengthened by health education. There-
fore, in the case of enhancing HL, we can say that one of
the roles of HL among HBM constructs is creating appropri-
ate knowledge about perceived susceptibility (40). Conse-
quently, it can be said that educational intervention by en-
hancing knowledge has been able to improve the suscepti-
bility of the subjects. As a result, subjects in the experimen-
tal group were more likely than before to care about issues
like symptoms of disease, the time to visit doctor, how of-
ten they should check for symptoms of disease, how often
they need to do periodic check-ups, how they should store
and use their drugs, how to calculate their own BMI and
keep it normal, and similar issues that all can be effective
in enhancing their HL. Another possible reason for the en-
hancement of HL can be the enhancement of knowledge
and self-efficacy of people; this is because there is a direct
relationship between HL and knowledge and self-efficacy
(25-30, 36, 37). According to the results of this study, it can
be stated that HL helps people acquire, process, and under-
stand health information easier. It also enables them to
make informed decisions. Low HL can be a gap between ed-
ucator and the audience. Consequently, before designing
any educational program and during need assessments, it
is necessary to evaluate HL of the target population with
one of the available tools in order to formulate the edu-
cational content, select the education method, and imple-
ment the education process according to the levels of HL
of people.
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The mean scores of adoption of smoking preventive be-
haviors immediately and three months after the interven-
tion increased than before and compared to the control
group while there was no significant difference in the con-
trol group. This finding is consistent with the results of
studies by Setoudeh et al. (15), Gharlipour et al. (31), Renoka
and Pushpanjali (16), Atabila and Eleanor (17), Koumi and
Tsintis (41), Kazemi et al. (18) and Chi et al. (19).

The main points of this study were taking advantage of
the interest in media among subjects, using the telegram
application for educational intervention given the level of
HL in subjects, and designing an educational program tai-
lored to their HL.

The limitations of this study were limited availibility of
studies conducted on the combination of HL and the con-
structs of various models of health education and health
promotion so that no study was found about educational
intervention based on the integrated HBM and HL in order

to enhance smoking preventive behaviors. It limited the
comparison power of findings and decision making about
the effectiveness of education. Therefore, it emphasized
the necessity of conducting more studies in this regard.
Another limitation was the lack of specific tools to mea-
sure HL about smoking. The other limitation was related
to the target group in this study that consisted of under-
graduate students living in dormitories who were in the
second or third year of their study. Therefore, the results of
this study cannot be generalized to other age and student
groups. Hence, conducting other studies is recommended
using this model in various populations and groups (in
terms of age, education level, and place of residence). The
method of data collection was self-report and this was an-
other limitation of the current study.
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Table 1. Demographic and Background Characteristics of Students in the Experi-
mental and Control Groupsa

Experimental
Group (n = 65)

Control Group
(n = 65)

P Valueb , c

Gender 1.0

Female 39 (60) 39 (60)

Male 26 (40) 26 (40)

Education years 0.723

Sopho-
more

38 (58.5) 36 (55.4)

Third year
student

27 (41.5) 29 (44.6)

Marital status 0.753

Single 59 (90.8) 60 (92.3)

Married 6 (9.2) 5 (7.7)

Divorced
or
deceased
spouse

0 (0) 0 (0)

Probation
history

0.074

Yes 4 (6.2) 0 (0)

No 60 (92.3) 65 (100)

Physical activity
per week

0.412

Everyday 0 (0) 2 (3.1)

Most days 13 (20) 17 (26.2)

Some-
times

28 (43.1) 20 (30.8)

Rarely 16 (24.6) 17 (26.2)

Never 8 (12.3) 9 (13.8)

Education of
father

0.068

Illiterate 4 (6.2) 1 (1.5)

High
school

13 (20) 6 (9.2)

Diploma 31 (47.7) 27 (41.5)

Associate
Degree
and
Bachelor’s
Degree

15 (23.1) 27 (41.5)

Master’s
degree or
higher

2 (3.1) 4 (6.2)

Education of
mother

0.094

Illiterate 7 (10.8) 4 (6.2)

High
school

15 (23.1) 10 (15.4)

Diploma 32 (49.2) 26 (40)

Associate
Degree
and
Bachelor’s
Degree

10 (15.4) 22 (33.8)

Master’s
degree or
higher

1 (1.5) 3 (4.6)

Father’s job 0.328

Employee 16 (24.6) 27 (41.5)

Worker 4 (6.2) 2 (3.1)

Self-
employed

30 (46.2) 23 (35.4)

Retired 10 (15.4) 11 (16.9)

Military 3 (4.6) 1 (1.5)

Other 2 (3.1) 1 (1.5)

Mother’s job 0.447

Housewife 51 (78.5) 45 (69.2)

Employee 12 (18.5) 14 (21.5)

Self-
employed

1 (1.5) 2 (3.1)

Worker 1 (1.5) 4 (6.2)

Birth rank in the
family

0.127

First child 18 (27.7) 25 (38.5)

Second
child

25 (38.5) 25 (38.5)

Third
child

7 (10.8) 9 (13.8)

Fourth
child

7 (10.8) 5 (7.7)

Fifth child
and above

8 (12.3) 1 (1.5)

Number of
family members

0.385

3 people 3 (4.6) 5 (7.7)

4 people 22 (33.8) 29 (44.6)

5 - 6 people 31 (47.7) 26 (40)

7 people
and more

9 (13.8) 5 (7.7)

Monthly income
of family

0.06

Very low
(poor)

8 (12.3) 1 (1.5)

Low 28 (43.1) 29 (44.6)

Low to
moderate

22 (33.8) 22 (33.8)

More than
moderate

6 (9.2) 13 (20)

Having a smoker
in the family

0.379

Yes 22 (33.8) 26 (40)

No 43 (66.2) 39 (60)

Having a close
friend who
smokes

0.323

Yes 33 (50.8) 35 (53.8)

No 32 (49.2) 30 (46.2)

Death history in
the family or
relatives
because of
smoking

0.77

Yes 6 (9.2) 7 (10.8)

No 59 (90.8) 58 (89.2)

The status of the
individual in
terms of
smoking

0.336

Non-
smoking

40 (61.5) 34 (52.3)

One
experience

14 (21.5) 19 (29.2)

Occasional
consump-
tion

5 (7.7) 9 (13.8)

Daily
(regularly)
consump-
tion

6 (9.2) 3 (4.6)

First offering of
cigarette

0.721

Friends 10 (40) 13 (41.9)

Brother 0 (0) 1 (3.2)

Other
relatives

1 (4) 0 (0)

Other
people

3 (12) 4 (12.9)

Nobody 11 (44) 13 (41.9)

The age of the
first smoking

0.198

Less than
10 years
old

0 (0) 2 (6.5)

10 - 14
years old

0 (0) 3 (9.7)

15 - 19 years
old

17 (68) 16 (51.6)

20 years
old or
above

8 (32) 10 (32.3)

Daily cigarette
consumption of
regular smokers

0.214

A cigarette 0 (0) 0 (0)

2 - 3
cigarettes

2 (40) 2 (22.2)

4 - 10
cigarettes

2 (40) 6 (66.7)

11 - 15
cigarettes

0 (0) 1 (11.1)

16 - 20
cigarettes

1 (20) 0 (0)

The age at start
of regular
smoking

0.772

Less than
10 years
old

0 (0) 0 (0)

10 to 14
years old

0 (0) 0 (0)

15 to 19
years old

5 (55.6) 5 (55.6)

19 years
old or
above

4 (44.4) 4 (44.4)

aValues are expressed as No. (%).
bChi-square test.
cP < 0.05 was significant.

5.1. Conclusions

The results showed that the educational content based
on HBM and HL using telegram application could enhance
knowledge, change attitudes, and increase application
and adoption of smoking preventive behaviors among
University students. It seems that social networks such as
telegram can be effective by involving people in the adop-
tion of smoking preventive behaviors thanks to their pop-
ularity and widespread use.
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