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Abstract

The aim of the current study was to characterize the prevalence of latent groups in terms of smoking, hookah, and
alcohol in a sample of Iranian high school students. In this cross-sectional study, 4,422 high school students were
assessed in East Azerbaijan Province, Iran. Latent class analysis was applied to determine the subgroups and prevalence
of each class using the procLCA in SAS 9.2 software. The prevalence of hookah smoking was the highest among the
other substances and had the greatest abuse among males than females. Nearly 86%, 9.5%, and 4.6% of the participants
were low risk, tobacco experimenter, and high risk, respectively. The odds ratio indices of membership in each
class, compared with the first class, associated with the independent variables. A fair number of students, males in
particular, were identified as high risk-takers. Considering the simultaneous incidence of multiple high-risk behaviors,

interventions must cover multiple aspects of the issue at the same time.
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Introduction

Substance abuse is defined as a pattern of using a variety
of substances such as alcohol, tobacco, and illicit drugs,
which affects the mood of all age groups, adolescents in
particular, with numerous side effects. In 2012, the United
Nations Office on Drugs and Crime estimated that about
243 million (5.2%) of the world’s population, generally
youth, had used an illicit drug at least once in the previous
year (Lemahieu & Me, 2014).

According to the literature, adolescents, compared
with other age groups, are more engaged in risky behav-
iors such as alcohol and drug abuse, tobacco use, deviant
behaviors, speeding, and unsafe sexual intercourse
(Allahverdipour et al., 2007). In fact, adolescents may
have feelings of invulnerability about the consequences
of adventurous behaviors; thus, they engage in risky
behaviors while not perceiving their risk and lack of
safety out of ignorance about the consequences (O’Brien,
VanEgeren, & Mumby, 1995; Seppa, 1997; Weinstein,
1980, 1987). Pumariega, Kilgus, and Rodriguez (2005)
asserted that youth are confronted with a variety of issues
such as peer pressure, school-related problem, and

sensation-seeking behaviors, which motivates or per-
suades adolescents toward substances use and abuse.
According to the World Health Organization (WHO,;
2014), alcohol is a psychoactive substance, the excessive
use of which leads to a large burden of diseases and prob-
lems for daily performance. The odds of dependency on
alcohol among the adolescents who become alcoholic
before the age of 15 years is four times greater than those
who begin using alcohol at the age of 21 years (McNeely
& Blanchard, 2010). The pattern of drinking alcohol var-
ies worldwide. For example, 5.7% of Indian urban ado-
lescents reported drinking in the past month (Mohanan,
Swain, Sanah, Sharma, & Ghosh, 2014), 40% among
both boys and girls in Arkhangelsk, Russia (Stickley
et al., 2013), and 7.7% among Iranian college students
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(Mohammadpoorasl, Ghahramanloo, Allahverdipour, &
Augner, 2014).

In addition to the side effect of alcohol on cognitive
and neural functions of the brain (Squeglia, Jacobus, &
Tapert, 2009), it is reported that violence among teenag-
ers is related to the consumption of alcohol and marijuana
as well as engagement in sexual relationships (Eaton,
Davis, Barrios, Brener, & Noonan, 2007). Baskin-
Sommers and Sommers (2006) have reported that drink-
ing alcohol and using methamphetamine increased the
risk of having multiple sexual partners and unprotected
sexual intercourse.

In 2015, the National Institute on Drug Abuse reported
that in spite of decrease in the drug abuse rate, 27.2% of
the surveyed students had a history of illegal drug use in
the year 2014. The past month use of marijuana among
Grades 8, 10, and 12 students was 6.5%, 16.6%, and
21.2%, respectively (2014). In Iran, the rate of drug abuse
was reported as 1.4% in one study (Mohammadpoorasl
et al.,, 2012) and 8% in another (Mohammadpoorasl,
Ghahramanloo, Allahverdipour, & Augner, 2014), which
were lower than the global estimations. In 2014, the pre-
vious year use of ecstasy among Grade 10 American stu-
dents was 2.3% (2014). Findings of an ethnographic
investigation suggested that youth was aware of most of
the side effects and social costs related to methamphet-
amine (Fast, Kerr, Wood, & Small, 2014). In Yugoslavia,
14.2% of the school pupils used psychoactive drugs,
mostly marijuana, followed by amphetamines. An
increased use of synthetic and psychoactive drugs among
the youth was also reported (Pavlovi¢ & Jakovljevié,
2008). In a study, it was indicated that 10% of Iranian
adolescents had recently used ecstasy or heroine
(Farhadinasab, Allahverdipour, Bashirian, & Mahjoub,
2008). Interestingly, associations among deaths from ter-
rorism, war, one-sided violence, and increased alcohol
and drug use have been reported globally (Kerridge,
Khan, Rehm, & Sapkota, 2014).

In addition to drugs and alcohol, nicotine also causes
brain cellular damage regardless of age (McNeely &
Blanchard, 2010). Tobacco use in the youth, in addition
to nicotine dependency, leads to head to toes complica-
tions and switching to other substances, and results in
being engaged in other high-risk behaviors such as vio-
lence and unprotected sexual contact (WHO, 2009).
American Cancer Society has reported a relationship
between the earlier age of smoking initiation and
increased risk of the related cancers during lifetime
(2011-2012). Despite the confirmatory evidence of the
side effects of tobacco use, the prevalence of smoking is
still considerable (Warren et al., 2008). The global rate of
smoking among students was estimated 9.5%, which var-
ied from 3.8% to 8.4% in Iran (Mohammadpoorasl,
2013). As a new phenomenon, the use of hookah has been

increasing worldwide; for example, in 2014, it was 22.9%
among American Grade 12 students and 8.5% among
Iranian adolescents (Mohammadpoorasl, Ghahramanloo,
Allahverdipour, & Modaresi Esfeh, 2014).

A systematic investigation of these behaviors and the
related factors can be instrumental in identifying the
latent high-risk groups, which can enable us to design and
implement interventional programs to alleviate the occur-
rence of risky behaviors. The interventions that focus on
multiple factors or behaviors at the same time are most
probably better and cost-effective. Numerous studies
have been published on high-risk behaviors; however,
very few have investigated the latent groups and their
classification. The aim of this study was to identify the
latent groups in a sample of Iranian high school students
and to calculate its prevalence on the basis of smoking as
well as use of hookah, alcohol, and drug. Additionally,
the potential impact of age, gender, academic achieve-
ment score, living place, and presence of a smoker among
family members or friends was also assessed using latent
class analysis (LCA).

Method

The study was a part of a large project conducted in East
Azerbaijan Province, Iran, between 2014 and 2015, with
the goal of providing the information needed to prevent
tobacco use among high school students. Two cities,
Malekan and Ajabshir, were randomly selected and all
high school students in these cities were invited to partici-
pate in the study (n = 4,845). Of 4,845 students, 391
(8.1%) were absent on the day of data collection, and 32
(0.7%) did not participate in the study. Hence, 4,422
(91.2%) students voluntarily participated in this study.
The data were gathered using a self-administered written
questionnaire. This project was carried out after receiving
the approval from Ethics Committee of Tabriz University
of Medical Sciences and obtaining consent from the stu-
dents’ parents. Prior to completing the questionnaire, the
students were given instructions on how to complete it
and during data collection, none of the schools’ staff
members were present. Additionally, the students were
asked to answer the questionnaire anonymously and were
assured of the confidentiality of their responses.

A pilot study was conducted to assess the reliability
and validity of the survey instrument. The pilot study was
administered with 58 students. The pilot study provided
input about the clarity, length, comprehensiveness and
the average time needed to complete the survey, as well
as collecting data to estimate the reliability of the survey
instrument. The survey tool was revised using the input
provided by the pilot study. Test—retest correlation of the
measures in 54 students, with 2-week interval, was at
least .83.
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Table I. A Summary of Responses to Questions About Substance Use/Abuse.

Items Boys, n (%) Girls, n (%) Total, n (%) 95% Confidence interval
Cigarette smoking
Never smoker 2,050 (85.2) 1,837 (93.9) 3,889 (89.1) [88.1, 90.0]
Experimenter 283 (11.8) 108 (5.5) 391 (8.9) [8.1,9.8]
Regular smoker 74 (3.1) 12 (0.6) 86 (2.0) [1.6, 2.4]
Hookah smoking
Never smoker 1,686 (71.6) 1,746 (89.7) 3,434 (79.8) [78.6,81.0]
Experimenter 493 (20.9) 186 (9.6) 679 (15.4) [14.7, 16.9]
Regular smoker 176 (7.5) 15 (0.8) 191 (4.4) [3.9,5.1]
Alcohol use
No 2,148 (91.1) 1,942 (98.7) 4,092 (94.5) [93.8,95.2]
Yes 211 (8.9) 25 (1.3) 236 (5.5) [4.8, 6.2]
Drug abuse
No 2,290 (97.0) 1,961 (99.7) 4,253 (98.2) [97.8, 98.6]
Yes 71 (3.0 6 (0.3) 77 (1.8) [1.4,2.2]
Demographics To perform the LCA, two three-level and two dichoto-

The data on age, gender, and living place (urban or rural)
were collected. Also, the previous year average score was
asked as academic achievement.

Tobacco Use

Eleven items from the Global Youth Tobacco Survey
were used to measure tobacco-related behaviors (Global
Youth Tobacco Survey Collaborative Group, 2012).
Specifically, there were three items related to cigarette
smoking in the previous year, the previous 6 months (yes
or no), and past 30 days (everyday, sometimes, never);
three items related to smoking hookah in the previous
year, the previous 6 months (yes or no), and past 30 days
(every day, once in 2 days, twice a week, once a week,
none); two items related to the presence of cigarette or
hookah smoker among family members (yes or no); one
item related to the presence of a smoker among close
friends (yes or no); and two items related to the history of
using alcohol and drug (yes or no). A regular smoker was
defined as someone who smoked cigarette (hookah)
every day, an experimenter was someone who smoked
cigarette (hookah) occasionally, and the participant who
had never tried or experimented cigarette (hookah) was
considered a nonsmoker.

LCA was employed to determine the subgroups of
each class. This analysis is a set of structural equations
that are used to find groups or subgroups in multivariate
classified data. These subgroups are called latent classes.
The LCA is used to identify the latent groups and patterns
related to the signs. Similar to factor analysis, the LCA
can be used to classify the objects according to the maxi-
mum probability of being in a class.

mous observable variables (i.e., indicators) were used for
assessing risk-taking behaviors as a latent variable. These
indicators were cigarette smoking (never smoker, experi-
menter, regular smoker), hookah smoking (never smoker,
experimenter, regular smoker), alcohol use (no, yes), and
substance abuse (no, yes). After finalizing the model, age,
academic achievement score, gender, living place, pres-
ence of a cigarette smoker in the family and among
friends, and presence of a hookah smoker in the family
were entered as the covariates in the LCA model. p Values
less than .05 were considered as statistically significant.
All the analyses were conducted using the procLCA in
SAS 9.2 software.

Results

The participants ranged in age from 13 to 20 years
(mean = 15.81 + 1.13). Fifty-five percent of the sample
were male (2,432) and 52.3% (2,312) were from urban
areas. The mean academic achievement during the previ-
ous year was 17.01 = 2.31 out of 20.

A summary of substance abuse behaviors is presented
in Table 1. The results suggested that hookah smoking
was more prevalent than the others. Additionally, it was
identified that substance abuse was more prevalent
among males than females.

On the basis of the two dichotomous indicators and the
two indicators with three levels, there were 36 possible
response patterns. To fit the LCA models with classes
ranging from 1 to 7 were attempted. For each LCA model,
G2, Akaike information criterion, and Bayesian informa-
tion criterion were computed (Table 2). According to
these model selection indices and interpretability of the
results, the authors concluded that a three latent class
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Table 2. Comparison of LCA Models With Different Latent Classes.

Number of Maximum
Number of estimated log-
latent classes parameters G2 df p AIC BIC likelihood
| 6 1546.5 29 <.001 1558.5 1596.9 -5658.0
2 13 181.4 22 <.001 207.4 290.5 —-4975.4
3 20 21.6 I5 119 61.6 189.5 —-4907.1
4 27 15.1 8 .057 69.1 241.7 —-4899.3
5 34 12.5 I <.001 80.5 297.9 -4894.0
6 41 77 -6 — 89.7 351.8 -4888.6
7 Not well identified

Note. df = degrees of freedom; LCA = latent class analysis; AIC = Akaike information criterion; BIC = Bayesian information criterion.

Table 3. Three Latent Class Model of Substance Abuse Behaviors and Its Covariates Among High School Students.

Latent class

Low risk Tobacco experimenter High risk
0.859 0.095 0.046

Latent class prevalence Item-response probabilities
Cigarette smoking

Never smoker 0.965% 0.459 0.276

Experimenter 0.033 0.521 0.373

Regular smoker 0.002 0.020 0.351
Hookah smoking

Never smoker 0.922 0.000 0.122

Experimenter 0.068 0.929 0.237

Regular smoker 0.010 0.071 0.642
Alcohol use

No 0.988 0.821 0.397

Yes 0.012 0.179 0.603
Drug abuse

No 0.998 0.996 0.656

Yes 0.002 0.004 0.344
Covariates (p value®) OR (95% Cl) OR (95% Cl)
Age (p <.001) Reference 1.18 [1.04, 1.32] 1.84 [1.45, 2.32]
Past year average score (p <.001) Reference 0.97 [0.91, 1.04] 0.85 [0.78, 0.92]
Gender (male) (p <.001) Reference 3.06 [2.16, 4.35] 19.50 [6.82, 55.75]
Habitat status (urban) (p = .003) Reference 1.54 [1.19, 2.00] 1.07 [0.71, 1.61]
Cigarette smoker in the family (p <.001) Reference .52 [1.15,2.01] 1.95 [1.27, 2.98]
Hookah smoker in the family (p < .001) Reference 9.56 [6.23, 14.67] 21.84 [11.95,39.91]
Having smoker friend (p <.001I) Reference 5.29 [3.74, 7.48] 9.67 [6.06, 15.42]

Note. OR = odds ratio; Cl = confidence interval.

*ltem-response probabilities >.5 in bold to facilitate interpretation.

*Significance of the model with covariate in comparison to the model without covariate, performed by likelihood ratio test. p < .5 shows the
model with covariate better than the one without covariate.

model was appropriate. The results identified that differ- After finalizing the three-level latent class model, the
ences between the expected and observed frequencies of ~ covariates were entered into the LCA model. The results,
response patterns were not statistically significant (G2 = as presented in Table 3, included latent class prevalence

21.6, degrees of freedom = 15, p = .12). and item-response probabilities as well as odds ratio of
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covariates associated with latent class membership. The
probability of membership in each latent class is pre-
sented in the first row of Table 3. The rate of students as
low risk-takers, tobacco experimenters, and high risk-
takers was nearly 86%, 9.5%, and 4.6%, respectively.
The conditional probabilities (item-response probabili-
ties) of responses to each substance abuse behavior are
listed in the middle part of Table 3. These probabilities
form the basis for the interpretation and labeling of the
latent classes. The larger conditional probabilities are in
bold to highlight the overall pattern. The Latent Class 3,
high risk, was characterized by a high probability of
using all substances, except drug abuse. Individuals in
this latent class were likely to report that they had
engaged in all the considered substance abuse behav-
iors, except drug abuse. In contrast, those in the Latent
Class 1, low risk, were likely to report not being engaged
in any of the considered substance abuse behaviors. It
was the other latent class that reflected different patterns
of substance abuse behaviors. The Latent Class 2,
tobacco experimenter, had a high probability of report-
ing two types of substance abuse behavior, namely,
smoking and hookah using.

The odds ratio indices of membership in each class,
compared with the first class and associated with the
independent variables, are listed in the last part of Table
3. For example, as can be seen, for 1-year increase in the
age of students, the risk of membership also increased in
Classes 2 (OR = 1.18) and 3 (OR = 1.84) compared with
Class 1. Similarly, being male, compared with female,
increased the risk of membership in Classes 2 and 3,
compared with Class 1 by 3.06 and 19.5 times,
respectively.

Discussion

The study was conducted to estimate tobacco use and to
categorize high school students as either low or high in
taking the risk of tobacco use initiation. The use of hoo-
kah had the highest prevalence, which may be due to a
commonly held mistaken belief that smoking a hookah is
less harmful than any other method of smoking, such as
cigarettes (Akl et al.,, 2013; Aljarrah, Ababneh, &
Al-Delaimy, 2009). Another reason might be that smok-
ing a hookah is not forbidden by religious orders. There
are other studies that have reported the growing use of
hookah (Sutfin et al., 2011; Zielinska-Danch, Czogala,
Adamczyk, & Danch, 2011). Traditionally, hookah use
has been common among Iranian families, men and
grandmothers in particular, and currently there are many
coffee shops that provide it. This phenomenon has also
gained popularity in Western countries.

Next was the alcohol use, which is forbidden in Iran
due to legal, cultural, and religious reasons; as a result, it

is less prevalent than smoking. There are studies which
report that smoking is more prevalent among students
than the use of alcohol. However, in comparison with
drug use, the use of alcohol is more prevalent (Faggiano,
Richardson, Bohrn, Galanti, & EU-Dap Study Group,
2007; Mohanan et al., 2014).

Findings of the current study identified that the use of
cigarette, hookah, alcohol, and drug was higher among the
males compared with the females, which is in line with the
results of several published works (Agarwal, Nischal,
Agarwal, Verma, & Dhanasekaran, 2013; Dida, Kassa,
Sirak, Zerga, & Dessalegn, 2014; Mohammadpoorasl,
Ghahramanloo, Allahverdipour, & Augner, 2014;
Mohanan et al., 2014; Noonan, 2013; Reda, Moges,
Yazew, & Biadgilign, 2012; Sutfin et al., 2011). In Europe,
the gap between the prevalence of smoking in males and
females has been shrinking due to its decrease in males
and increase in females (2013). Gender equality, entering
the labor market, freedom in spending money, and being
targeted by the smoking industry are identified as the rea-
sons for the growing rate of smoking in women (2013). In
many developing countries, adolescents tend to be like
their counterparts in Western countries; thus, continued
social and behavioral changes are expected. On the other
hand, in Islamic countries, females do not have the degree
of freedom that males have (e.g., they go out less fre-
quently) and are carefully watched by their parents; thus,
they are less likely to smoke and/or drink. Another possi-
ble reason for this finding may be that tea/coffee shops in
Iran, which, for example, can be used for hookah smok-
ing, are traditionally and exclusively for men.

This study revealed three latent classes of low risk,
experience of smoking, and high risk for both genders.
Less than 5% of the subjects were in the high-risk group
and 9.5% had experienced smoking. All the covariates
were correlated with the group membership. Being older,
male, city dweller, and having a smoker in the family and/
or among friends increased the probability of being clas-
sified in the Groups 2 and 3, which has been supported by
the studies inside (Mohammadpoorasl, Ghahramanloo,
Allahverdipour, & Augner, 2014) and outside Iran (Goncy
& Mrug, 2013).

Substance use and abuse rate among students with
lower academic achievements was higher compared with
others, suggesting an association between these two vari-
ables. In other words, poor academic achievement is
associated with higher odds of being categorized into the
Groups 2 (experience of substance) and 3 (high risk),
probably because such students may pay less attention to
their educational tasks, or vice versa, that is, poor educa-
tional performance may lead to substance use. Previously,
a negative effect between substance use and academic
performance has been reported (Andrade, 2014; James,
Kristjansson, & Sigfusdottir, 2011). A study on the impact
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of alcohol on the educational progress of high school stu-
dents has reported that drinking alcohol has a statistically
significant effect on the average score of male students,
but not females (Balsa, Giuliano, & French, 2011).
Additionally, changes in the academic achievement can
be predicted by friends’ scholastic characteristics (Mounts
& Steinberg, 1995). As indicated earlier, the results of
present study identified that the presence of a smoker
among family members or close friends is associated
with the substance use/abuse, which has been reported in
other studies as well (Agarwal et al., 2013; Finan, Schulz,
Gordon, & Ohannessian, 2015; Lee, Yun, Lee, & Jee,
2010; Mohanan et al., 2014; Rezaei, Nedjat, Golestan, &
Majdzadeh, 2011).

In this study, being a city dweller increased the odds of
being in Classes 2 (smoker) and 3 (high risk). One pos-
sible reason for this finding may be the ease of access to
various substances in urban areas compared with rural
areas. Another potential reason may be the fact that most
people know each other in small places such as villages,
which may be considered an obstacle in the use of sub-
stances by the adolescents. This observation is a good
topic for further research in the field of rural sociology. In
the current study, there were no statistically significant
differences between the rural and urban areas on the basis
of development and social structure. It can be argued that
close family relationships and lack of access to various
substances may lead to less substance use in rural area.
Nevertheless, there are studies which report different pat-
terns of substance abuse in rural areas. An Indian study
reported that the use of illegal drugs and alcohol was
more prevalent among rural students compared with the
urban ones, while smoking was more prevalent among
urban students (Agarwal et al., 2013). A study by the
Maine Rural Health Research Center reported that a
higher probability for rural adolescents, compared with
the urban ones, in terms of being involved in drinking
alcohol (Gale, Lenardson, Lambert, & Hartley, 2012).
Another study, which was conducted on 12- to 17-year-
old students in the United States, reported that the rural
adolescents were more likely to drink alcohol and to
become alcoholic than urban adolescents (Hartley, 2007).
It seems that the aforementioned differences are related to
sociocultural differences between the rural and urban
areas in Iran compared with other countries.

Although all covariates increased the odds of being in
Classes 2 and 3, with respect to age, gender, presence of
a hookah smoker in the family, and presence of smoker
among friends, the odds of being in Class 3 (high risk)
was higher. Gender and presence of hookah smoker in the
family resulted in a significant difference between the
odds of being in Classes 3 or 2, suggesting that the male
gender and presence of a hookah smoker in the family are
likely to increase the odds of being in Classes 2 and 3

compared with Class 1, but the odds associated with
Class 3 was greater than it was in Class 2. In other words,
these variables strongly increase the odds of being in the
high-risk group. This finding has important implications
for families, officials, and policy makers. Generally, male
adolescents take greater risks than female adolescents
which can be due to nature, physiology, and gender-
related social norms of the people in the Iranian society.
Cognitive Neuroscience Society (Steinberg, 2008) stated
that higher levels of testosterone in girls and boys lead to
risk-taking behaviors, more excitement in boys than girls,
and long-term risk-taking experiences among girls. The
other gender-related factor is the size and role of orbit
frontal region of the brain. The larger size of the orbit
frontal region is positively associated with higher testos-
terone levels as well as greater engagement in risk-taking
behaviors among boys; however, the direction of the
association is negative among females, suggesting that
larger orbit frontal region reduces risk-taking behaviors
among females. In other words, a mature orbit frontal
increases the risk-taking behaviors among boys and
decreases them among girls. A study on neurotransferase
enzymes has revealed that the molecule that plays an
important role in creating fear in dangerous situations is
less active in the brains of male adolescents. It has been
reported that adolescent boys are less scared of risky situ-
ations than children and adults and are mostly resistant to
the threat of punishment (Fang, 2014). Furthermore, the
results of the present study that the presence of a hookah
smoker in the family increases the odds of being in Class
3 can be due to the notion that, after a while, smoking
becomes a normal and acceptable act which is not taken
seriously by parents.

Limitations

The data collection tool was a self-administered question-
naire; considering the nature of the questions, it could
have led to the underreporting of the real behaviors.
Although current research studied several variables in
relation to high-risk behaviors among the adolescents,
there may be other factors that were not addressed. Due to
the cross-sectional and nonexperimental nature of the
study, no causal inferences may be drawn.

Conclusions

A fair number of students, males in particular, were iden-
tified as high risk-takers. Findings of this study could
inform the policy makers of public health and education
system to pay attention to the interventions and preven-
tive measures that focus on reducing high-risk behaviors
among adolescents, in general, and males, in particular.
Considering the simultaneous incidence of multiple
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high-risk behaviors, interventions must cover multiple
aspects of the issue at the same time. To implement such
interventions, schools provide a good place for a conve-
nient access to adolescents. Finally, it is recommended to
make multidimensional and intersectorial efforts with the
participation of such users.

Acknowledgments

We would like to appreciate all the participants of the study for
their valuable collaboration with the research team. This article
is based on a PhD Dissertation (number 5/77/1167) submitted to
Tabriz Health Services Management Research Center.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

References

Agarwal, M., Nischal, A., Agarwal, A., Verma, J., &
Dhanasekaran, S. (2013). Substance abuse in children and
adolescents in India. Journal of Indian Association for
Child and Adolescent Mental Health, 9(3), 62-79.

Akl E. A., Jawad, M., Lam, W. Y., Co, C. N., Obeid, R., &
Irani, J. (2013). Motives, beliefs and attitudes towards
waterpipe tobacco smoking: A systematic review. Harm
Reduction Journal, 10, 12.

Aljarrah, K., Ababneh, Z. Q., & Al-Delaimy, W. K. (2009).
Perceptions of hookah smoking harmfulness: Predictors
and characteristics among current hookah users. Tobacco
Induced Diseases, 5(1), 16.

Allahverdipour, H., MacIntyre, R., Hidarnia, A., Shafii, F.,
Kzamnegad, A., Ghaleiha, A., & Emami, A. (2007).
Assessing protective factors against drug abuse among
high school students: Self-control and the extended parallel
process model. Journal of Addictions Nursing, 18, 65-73.

Andrade, F. H. (2014). Co-occurrences between adolescent
substance use and academic performance: School context

influences a multilevel-longitudinal perspective. Journal of

Adolescence, 37, 953-963.

Balsa, A. 1., Giuliano, L. M., & French, M. T. (2011). The
effects of alcohol use on academic achievement in high
school. Economics of Education Review, 30, 1-15.

Baskin-Sommers, A., & Sommers, 1. (2006). The co-occurrence of
substance use and high-risk behaviors. Journal of Adolescent
Health, 38, 609-611.

Dida, N., Kassa, Y., Sirak, T., Zerga, E., & Dessalegn, T.
(2014). Substance use and associated factors among pre-
paratory school students in Bale Zone, Oromia Regional
State, Southeast Ethiopia. Harm Reduction Journal, 11,21.

Eaton, D. K., Davis, K. S., Barrios, L., Brener, N. D., & Noonan,
R. K. (2007). Associations of dating violence victimization

with lifetime participation, co-occurrence, and early ini-
tiation of risk behaviors among U.S. high school students.
Journal of Interpersonal Violence, 22, 585-602.

Faggiano, F., Richardson, C., Bohrn, K., Galanti, M. R., &
EU-Dap Study Group. (2007). A cluster randomized con-
trolled trial of school-based prevention of tobacco, alcohol
and drug use: The EU-Dap design and study population.
Preventive Medicine, 44, 170-173.

Fang, J. (2014, August 28). Why teenaged boys are prone to
risky behavior. Retrieved from http://www.iflscience.com/
brain/why-teenaged-boys-are-prone-risky-behavior

Farhadinasab, A., Allahverdipour, H., Bashirian, S., &
Mabhjoub, H. (2008). Lifetime pattern of substance abuse,
parental support, religiosity, and locus of control in ado-
lescent and young male users. Iranian Journal of Public
Health, 37(4), 88-95.

Fast, D., Kerr, T., Wood, E., & Small, W. (2014). The multiple
truths about crystal meth among young people entrenched
in an urban drug scene: A longitudinal ethnographic inves-
tigation. Social Science & Medicine, 110, 41-48.

Finan, L. J., Schulz, J., Gordon, M. S., & Ohannessian, C. M.
(2015). Parental problem drinking and adolescent external-
izing behaviors: The mediating role of family functioning.
Journal of Adolescence, 43, 100-110.

Gale, J. A., Lenardson, J., Lambert, D., & Hartley, D. (2012).
Adolescent alcohol use: Do risk and protective factors
explain rural-urban differences? Portland: University of
Southern Maine.

Global Youth Tobacco Survey Collaborative Group. (2012).
Global Youth Tobacco Survey (GYTS): Core Questionnaire
with Optional Questions, Version 1.0. Atlanta, GA: Centers
for Disease Control and Prevention.

Goncy, E. A., & Mrug, S. (2013). Where and when adolescents
use tobacco, alcohol, and marijuana: Comparisons by age,
gender, and race. Journal of Studies on Alcohol and Drugs,
74, 288-300.

Hartley, D. (2007). Substance abuse among rural youth: A little
meth and a lot of booze (Research & Policy Brief, 35A).
Retrieved from http://muskie.usm.maine.edu/Publications/
rural/pb35a.pdf

James, J. E., Kristjansson, AL, & Sigfusdottir, 1. D. (2011).
Adolescent substance use, sleep, and academic achieve-
ment: Evidence of harm due to caffeine. Journal of
Adolescence, 34, 665-673.

Kerridge, B. T., Khan, M. R., Rehm, J., & Sapkota, A. (2014).
Terrorism, civil war and related violence and substance
use disorder morbidity and mortality: A global analysis.
Journal of Epidemiology and Global Health, 4, 61-72.

Lee, S., Yun, J. E., Lee, J. K., & Jee, S. H. (2010). The Korean
prediction model for adolescents’ future smoking inten-
tions. Journal of Preventive Medicine & Public Health, 43,
283-291.

Lemabhieu, J.-L., & Me, A. (2014). World Drug Report 2014.
Retrieved  from  https://www.unodc.org/documents/
wdr2014/World Drug Report 2014 web.pdf

McNeely, C., & Blanchard, J. (2010). The teen years explained:
A guide to healthy adolescent development. Baltimore,
MD: Johns Hopkins University.


http://www.iflscience.com/brain/why-teenaged-boys-are-prone-risky-behavior
http://www.iflscience.com/brain/why-teenaged-boys-are-prone-risky-behavior
http://muskie.usm.maine.edu/Publications/rural/pb35a.pdf
http://muskie.usm.maine.edu/Publications/rural/pb35a.pdf
https://www.unodc.org/documents/wdr2014/World_Drug_Report_2014_web.pdf
https://www.unodc.org/documents/wdr2014/World_Drug_Report_2014_web.pdf

Khayyati et al.

1207

Mohammadpoorasl, A. (2013). Increasing the trend of smoking
in Iranian adolescents. [ranian Journal of Public Health,
42,1197-1198.

Mohammadpoorasl, A., Ghahramanloo, A. A., Allahverdipour,
H., & Augner, C. (2014). Substance abuse in relation to
religiosity and familial support in Iranian college students.
Asian Journal of Psychiatry, 9, 41-44.

Mohammadpoorasl, A., Ghahramanloo, A. A., Allahverdipour,
H., & Modaresi Esfeh, J. (2014). Prevalence of hookah
smoking in relation to religiosity and familial support in
college students of Tabriz, northwest of Iran. Journal of
Research in Health Sciences, 14,268-271.

Mohammadpoorasl, A., Nedjat, S., Fakhari, A., Yazdani, K.,
Rahimi Foroushani, A., & Fotouhi, A. (2012). Substance
abuse in high school students in association with socio-
demographic variables in northwest of Iran. Iranian
Journal of Public Health, 41(12), 40-46.

Mohanan, P., Swain, S., Sanah, N., Sharma, V., & Ghosh, D.
(2014). A study on the prevalence of alcohol consumption,
tobacco use and sexual behaviour among adolescents in
urban areas of the Udupi District, Karnataka, India. Sultan
Qaboos University Medical Journal, 14(1), e104-e112.

Mounts, N. S., & Steinberg, L. (1995). An ecological analysis
of peer influence on adolescent grade point average and
drug use. Developmental Psychology, 31, 915-922.

Noonan, D. (2013). A descriptive study of waterpipe smoking
among college students. Journal of the American Academy
of Nurse Practitioners, 25, 11-15.

O’Brien, W. H., VanEgeren, L., & Mumby, P. B. (1995).
Predicting health behaviors using measures of optimism
and perceived risk. Health Values, 19(1), 21-28.

Pavlovi¢, Z., & Jakovljevi¢, B. (2008). Frequency and risk
factors of the use of psychoactive substances among the
young. Vojnosanitetski Pregled, 65, 441-448.

Pumariega, A. J., Kilgus, M. D., & Rodriguez, L. (2005).
Adolescents. In J. H. Lowinson, P. Ruiz, R. B. Millman,
& J. G. Langord (Eds.), Substance abuse: A comprehen-
sive textbook (4th ed., pp. 1021-1036). Philadelphia, PA:
Lippincott William & Wilkins.

Reda, A. A., Moges, A., Yazew, B., & Biadgilign, S. (2012).
Determinants of cigarette smoking among school adolescents

in eastern Ethiopia: A cross-sectional study. Harm Reduction
Journal, 9, 39.

Rezaei, F., Nedjat, S., Golestan, B., & Majdzadeh, R. (2011).
Reasons for smoking among male teenagers in Tehran,
Iran: Two case-control studies using snowball sampling.
International Journal of Preventive Medicine, 2, 216-223.

Seppa, N. (1997, January). Young adults and AIDS: “It can’t
happen to me.” 4PA Monitor, 1997, 38-39.

Squeglia, L. M., Jacobus, J., & Tapert, S. F. (2009). The influ-
ence of substance use on adolescent brain development.
Clinical EEG and Neuroscience, 40, 31-38.

Stickley, A., Koyanagi, A., Koposov, R., McKee, M., Roberts,
B., Murphy, A., & Ruchkin, V. (2013). Binge drinking
among adolescents in Russia: Prevalence, risk and protec-
tive factors. Addictive Behaviors, 38, 1988-1995.

Steinberg, L. (2008). A Social Neuroscience Perspective on
Adolescent Risk-Taking. Development Rview, 28(1),
78-106.

Sutfin, E. L., McCoy, T. P., Reboussin, B. A., Wagoner, K. G.,
Spangler, J., & Wolfson, M. (2011). Prevalence and correlates
of waterpipe tobacco smoking by college students in North
Carolina. Drug and Alcohol Dependence, 115, 131-136.

Warren, C. W., Jones, N. R., Peruga, A., Chauvin, J., Baptiste,
J-P., de Silva, V. C,, . .. Asma, S. (2008). Global youth
tobacco surveillance, 2000-2007. Morbidity and Mortality
Weekly Report: Surveillance Summaries, 57(1), 1-28.

Weinstein, N. D. (1980). Unrealistic optimism about future life
events. Journal of Personality and Social Psychology, 39,
806-820.

Weinstein, N. D. (1987). Unrealistic optimism about suscepti-
bility to health problems: Conclusions from a community-
wide sample. Journal of Behavioral Medicine, 10, 481-500.

World Health Organization. (2009). Health effects of smoking
among young people. Retrieved from http://www.who.int/
tobacco/research/youth/health_effects/en/

World Health Organization. (2014). Global status report on
alcohol and health, 2014. Retrieved from http://www.who.
int/substance abuse/publications/global alcohol report/en/

Zielinska-Danch, W., Czogala, J., Adamczyk, R., & Danch, M.
(2012). Water pipe smoking and psychoactive substances.
Przeglad Lekarski, 69, 921-923.


http://www.who.int/tobacco/research/youth/health_effects/en/
http://www.who.int/tobacco/research/youth/health_effects/en/
http://www.who.int/substance_abuse/publications/global_alcohol_report/en/
http://www.who.int/substance_abuse/publications/global_alcohol_report/en/

