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Abstract
Background Longitudinal research among Iranian adolescent smoking is limited. The current study aimed to investigate (1) the
first smoking experience (FSE) and future smoking behaviors of adolescents with different parental risk factors and (2) the
association between age of the FSE and future smoking behaviors over a 12-year follow-up.
Method Based on Tehran Lipid and Glucose Study (TLGS) database, 1487 adolescents (12–18 years) with complete baseline
parental data were recruited. Using two-step cluster analysis, families were classified as either high or low risk; these were based
on parental risk factors including age, education, employment, and smoking status. Participants were examined four times in
12 years and their data were used for survival analysis. After exclusion of 24 cases who were smokers at baseline, Cox
proportional hazard modeling was used to evaluate the effect of parental clusters on the FSE in 1463 nonsmoking adolescents
who completed all prospective follow-ups. Logistic regression analysis was used to examine the effect of the age of FSE on future
smoking behaviors.
Results The mean age of adolescents was 14.63 ± 2.07 years at baseline. Adolescents in the high-risk cluster group were 49%
more likely to try smoking for their first time, and 55% more likely to smoke in the future. Compared with girls, boys had 83%
higher chance of trying their first cigarette. Moreover, 1-year delay in the FSE resulted in 25% reduction in the probability of
smoking in the future.
Conclusion The findings show that compared with adolescents living in low-risk families, teenagers living in high-risk families
are at greater risk of smoking at an earlier age; therefore, this group could benefit from gender- and culture specific preventive
interventions.
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Background

The World Health Organization (WHO) reports 1.1 billion
smokers worldwide with more than 24 million smokers being
children aged 13–15 years [1, 2]. Though there is a decreasing
global trend in the prevalence of tobacco smoking, it appears
to be increasing in low- and middle-income countries, where
80% of smokers worldwide are currently living. The WHO
predicts that this upward trend will continue until 2025 in the
Eastern Mediterranean region if preventive and educational
measures on tobacco consumption are not strengthened [2].
Data from the Global Youth Tobacco Survey 2016 (GYTS)
shows that 3.4% and 14.2% of Iranian students aged 13–
15 years are current and ever cigarette smokers, respectively
[3]. Recent Iranian studies also demonstrate an increase in

* Fereidoun Azizi
azizi@endocrine.ac.ir

1 Research Center for Social Determinants of Health, Research
Institute for Endocrine Sciences, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

2 Department of Epidemiology and Biostatistics, Tehran University of
Medical Sciences, Tehran, Iran

3 Prevention of Metabolic Disorders Research Center, Research
Institute for Endocrine Sciences, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

4 Endocrine Research Center, Research Institute for Endocrine
Sciences, Shahid Beheshti University of Medical Sciences,
Tehran, Iran

https://doi.org/10.1007/s12529-020-09910-8

Published online: 15 July 2020

International Journal of Behavioral Medicine (2020) 27:698–706

http://crossmark.crossref.org/dialog/?doi=10.1007/s12529-020-09910-8&domain=pdf
mailto:azizi@endocrine.ac.ir


cigarette smoking among Iranian adults and adolescents [4, 5].
Most adult smokers start smoking before the age of 18 [6], and
the risk of continuing smoking into later life is directly asso-
ciated with the age of its initiation; the younger the first expe-
rience of tobacco, the higher the risk of long-term persistent
smoking [7]. This underscores the importance of designing
intervention programs that target at-risk groups from an early
age with the goal of thwarting initial tobacco use in
adolescence.

Studies of youth smoking status have utilized varied defi-
nitions for smoking onset: ranging from “tried only a puff,”
“smoking first whole cigarette,” “smoking occasionally” to
“daily smoking” [8–12]; this variation in definitions along
with different study and sampling designs makes it difficult
to draw precise conclusions regarding the sets of predictors for
each stage of smoking. However, in a recent systematic re-
view, Wellman et al. [13] examined 53 longitudinal
population-based studies of predictors of smoking onset in
nonsmoking adolescents. Investigating 98 potential predictors
at an individual and social (family or friend) level, they found
that older adolescents, who had lower grades in school, rebel-
liousness, and lower socioeconomic status (SES) and had a
smoker in their family/friends and media exposure, were con-
sistently at higher risk of picking up the smoking habit [13].
Parental influences on children’s smoking initiation have been
widely investigated [14, 15]. Although a direct link between
parental SES (education and occupation) and adolescents’
smoking status has been shown previously, there may be com-
plex interrelationships among these parental factors. In other
words, high-risk behaviors (e.g., more smoking and less phys-
ical activity) tend to cluster in families with lower levels of
SES [16]. Interrelationships of these factors in the family en-
vironment might discriminate family types in terms of level of
risk for adolescent smoking. Moreover, parents’ response and
ability to manage adolescent problem behaviors (including
tobacco use) through their parenting strategies were also
shown to be heavily affected by SES [17]. Anti-smoking par-
enting strategies in the family environment (such as in-depth
discussions about health and safety and clear communications
about smoking) are quantitatively and qualitatively weaker in
families with lower education levels; moreover, these strate-
gies are far more effective in families with nonsmoking par-
ents [18, 19].

Children from different racial and cultural backgrounds
exhibit different smoking behaviors [13]. It has been shown
that disparities in smoking behavior originate from individual
and environmental factors [20]. This fact highlights the neces-
sity to individually examine the causes of initiating smoking
in children and teens with different backgrounds. Although
valuable information is gained from data of longitudinal stud-
ies conducted on stages of adolescent smoking in developed
countries, developing countries still lack substantial informa-
tion about adolescents’ smoking patterns and the related

predictors. The only prospective study in the Eastern
Mediterranean region was conducted in Jordan [21], which
reported the mean age of initiating/starting smoking to be
14.6 years for students. According to studies conducted in
Iran, the mean age of smoking initiation was 12.5 years [22].
Family SES, poor family relationships, peer pressure, and
feeling of enjoyment after using tobacco were associated with
smoking initiation in Iranian adolescents [22, 23]. Age, par-
ent’s occupation, and parental and peer smoking status were
among the strongest predictors of current smoking in Iranian
adolescents [22, 24, 25].

To the best of our knowledge, the current study is the sec-
ond longitudinal report on smoking initiation among adoles-
cents in the Eastern Mediterranean region and the first one in
Iran. In addition, a thorough review of literature revealed that
the current investigation is the first endeavor to examine the
simultaneous effect of parental risk factors by using cluster
analysis and also to demonstrate their relationships with ado-
lescent smoking behaviors. Most existing studies have
neglected the synergistic effect of parental factors, and hence
have not reported their simultaneous outcome. The present
study therefore aimed to investigate (1) the first smoking ex-
perience and its parental correlates and (2) the association
between future smoking behaviors and the age of their first
smoking experience in Tehranian adolescents over a 12-year
community-based study.

Methods

Study Design and Population

This study was carried out within the framework of the Tehran
Lipid and Glucose study (TLGS), a longitudinal population-
based prospective study which was designed to determine the
risk factors of non-communicable diseases in a sample of res-
idents from district 13 of Tehran, Iran. Age distribution and
socioeconomic status of the population in district no. 13 are
representative of the overall population of Tehran [26]. Details
of the study rationale, design, and sampling procedure of the
TLGS have been published elsewhere [27]. To summarize, in
the TLGS, a multistage cluster random sampling method was
used to recruit the study population; three medical health cen-
ters in district no. 13 of Tehran were selected to collect data of
almost all the families covered (over 90%) after gaining com-
plete child and parental informed consent. All the members of
each family were invited in the cross-sectional phase of the
TLGS for baseline measurements (phase I: 1999–2001) and
were followed in ongoing prospective follow-ups every
3 years.

In the current study, using TLGS database, 1567 adoles-
cents (aged 12 to 18 years) who participated in the second
phase (2002–2004) were recruited. After exclusion of those
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with missing baseline parental information (n = 80), cluster
analysis was performed on the data of 1487 remaining ado-
lescents. Following the exclusion of 24 cases (12 cases who
were already smoker at baseline and 12 cases who failed to
participate in all prospective follow-ups), a final sample of
1463 nonsmoker adolescents remained and were followed
up for the median duration of 12 years. Participants were
assessed 4 times (every 3 years) and their data was document-
ed for survival analysis.

Baseline Measurements

Physical Activity Parental physical activity was assessed using
the Modifiable Activity Questionnaire (MAQ) [28]; the
Persian translation of which has been assessed with acceptable
validity and high reliability [29]. In the current study, to cal-
culate the energy expenditure for sport, job, and travel during
1 week, the related metabolic equivalent task (MET) of each
particular activity was multiplied by weight and the sum of
these was considered total energy expenditure in adults. After
calculating total MET value for adults, physical activity level
was categorized into three groups of low (< 3000), moderate
(3000–6000), and high (> 6000).

Education Education was also categorized into 3 levels based
on the participants’ total years of education: primary as 0–
5 years, secondary as 6–12 years, and higher as having over
12 years of education, including university/tertiary education.

Employment Employment status was classified as employed
and unemployed.

Smoking Baseline parental smoking was noted with current
smoker being defined as a person who smokes cigarettes daily
or occasionally. To assess baseline adolescent smoking, only
nonsmoking teenagers were included in the study; they were
defined as someone who has never smoked an entire cigarette
before.

Outcome Measurements

First Smoking Experience The age of first smoking experience
was the primary outcome and was designated as the time
variable in the survival analysis. The age of the first smoking
experience was defined as the participants’ age when having
smoked his/her first cigarette in its entirety.

Smoking Status Data on smoking status among adolescents in
the Tehran Lipid and Glucose Study (TLGS) was collected
using a self-administered questionnaire adapted from Global
Youth Tobacco Survey (GYTS) [30]. The other outcome of
the current study was the future smoking behavior of studied
adolescents who were initially nonsmokers, i.e., the likelihood

of them becoming nonsmoking adults (becoming a current
smoker throughout the study duration in a sample of non-
smoker adolescents at baseline). Due to the longitudinal na-
ture of the study, smoking status of adolescents was assessed
with the appropriate questionnaire according to their age at the
time of follow-up throughout the span of the study. Based on
the GYTS questionnaire, in participants who were aged <
18 years, a current smoker was defined as a person who has
at least smoked a cigarette once in the past 30 days. In partic-
ipants aged > 18 years, an adult questionnaire was used which
meant that a current smoker was defined as a person who
smokes cigarette either occasionally or daily.

Statistical Analysis

Two-step cluster analysis was used to assess the simultaneous
effect of parental risk factors which affect adolescents’
smoking behaviors, i.e., age, smoking, education, employ-
ment, and physical activity. Parental education and paternal
smoking status were determined to be the most imperative
factors. Parental physical activity andmothers’ smoking status
were not as important in differentiating high/low-risk families
and were excluded from cluster analysis. Eventually, families
were categorized into low- and high-risk groups. Two-step
cluster analysis is a statistical procedure used to identify sim-
ilar sub-groups or “clusters” of individuals within a data set.
The advantages of two-step cluster analysis include the fol-
lowing: (1) the ability to process data of any form of measure-
ment (e.g., binary, Likert, or categorical) simultaneously, (2)
being suitable for large data sets, (3) determining the number
of clusters automatically, (4) determining the importance of
each predictor item and interpreting how it might be signifi-
cantly different among clusters after analysis [31]. This clus-
tering method assumes that all variables are independent, that
continuous variables have a normal distribution, and that both
categorical and ordinal variables have a multinomial distribu-
tion. If categorical and continuous variables are employed, the
log-likelihood algorithm is required, and in a situation where
only continuous items need to be analyzed, the Euclidian al-
gorithm can be used. This method gives us the optimum num-
ber of clusters based on Schwarz’s Bayesian information cri-
terion (BIC). In the current study, as the characteristics of
groups are not known prior to starting, the number of clusters
was determined automatically using cluster algorithm; based
on Bayesian information criteria and log-likelihood as dis-
tance measure, optimal parental risk groups were extracted.
Subsequently, data on high- and low-risk groups were obtain-
ed and parental characteristics were compared between the
two risk groups using T test or chi-square test. The survival
(Cox PH) method was applied to examine the age of the first
smoking experience as a time-to-event variable. In the surviv-
al analysis, censoring occurs when a subject leaves the study
before an event occurs, or the study ends before the event has
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occurred. In the current analysis, data of the adolescents who
may not have experienced smoking until the end of the study
was included as censored. Using Cox proportional hazard
model, the effect of parental risk was evaluated on the first
smoking experience and the hazard ratio (HR) of parental risk
was calculated on the first smoking experience. The propor-
tional hazard assumption of the Cox model was tested using
Shoenfeld residuals and graphical evaluation and was ap-
proved. The Cox regression model extends survival analysis
methods to simultaneously assess the effects of several risk
factors on survival time. The effect estimate of Cox regression
is a HR which is the incidence rate of an event in an infinites-
imal short time period [32]. Eventually, the association be-
tween first smoking experience and future smoking behavior
was examined by logistic regression analysis. The effect of
adolescent’s sex and age as well as parental clusters was ad-
justed in multiple models. All statistical analysis was done
using STATA v13 and IBM SPSS v23.

Results

Identifying the Family Clusters

Figure 1 illustrates the importance of various parental
factors in the final clustering model. Using cluster anal-
ysis, we assessed the co-occurrence of parental factors
that play a role in forming adolescents’ smoking (i.e.,
parental age, education, employment status, smoking,
and physical activity). Among parental factors, educa-
tion level of both parents and fathers’ smoking status
were the most important predictors in differentiating
family risk levels. Parental physical activity and
mothers’ smoking status were excluded from cluster
analysis due to very low level of importance in family
differentiation. Eventually, two clusters emerged in
terms of level of risk for adolescent smoking which
we named high- and low-risk families.

Descriptive statistics of baseline characteristics of
both adolescents and their parents in each parental

cluster are reported in Table 1; mean age of adolescents
was 14.63 ± 2.07 years. Except for maternal smoking
habits, all other parental characteristics were significant-
ly different in the high- and low-risk clusters. In the
low-risk cluster groups, most mothers (58.9%) and fa-
thers (58.9%) had secondary levels of education. The
percentage of unemployed mothers was slightly higher
in the high-risk compared with the low-risk cluster (99.0
vs. 81.9%). A greater number of fathers smoked in the
high-risk cluster, compared with the low-risk cluster
(46.2 vs. 3.3%).

Investigating the Age of the First Smoking Experience
in Adolescents

The impact of parental cluster on the first smoking ex-
perience is displayed in Table 2. In the unadjusted mod-
el, the hazard ratio of the first smoking experience was
53% higher in the high-risk families compared with the
low-risk ones (HR = 1.53, 95% CI 1.19–1.95; P =
0.001). After adjusting for adolescent’s sex and age,
the hazard of their first smoking experience was still
significantly higher in the high-risk cluster compared
with the low-risk (HR = 1.49, 95% CI 1.16–1.92; P =
0.002). In addition, girls were significantly less at risk
of having an initial smoking experience compared with
boys (HR = 0.17, 95% CI 0.12–0.22; P < 0.001).

Figure 2 shows the hazard function of the initial smoking
experience in adolescents by parental risk clusters. Based on
the adjusted cumulative hazard function, the risk of the
smoking experience in adolescents in the high-risk families
was higher than that in low-risk ones throughout the whole
study period (12 years) (P = 0.028). For example, the hazard
of having an initial smoking experience up to 21 years of age
in the low-risk families is almost 11%, whereas this figure is
17% for high-risk families.

Investigating Future Smoking Behaviors in
Adolescents

Table 3 shows the association of adolescents’ smoking
behavior throughout the 12-year duration of the study
with their parental cluster risks (model A) and with
the time that their first smoking experience occurred
(model B). In the adjusted model, the odds of future
smoking in the high-risk cluster was 1.55 times higher
than that in the low-risk (OR = 1.55, 95% CI 1.16–2.08;
P = 0.003). In addition, based on the final adjusted mod-
el, 1-year increase in the age of the first smoking expe-
rience was related to 25% reduction in the odds of
smoking in the future (OR = 0.75, 95% CI 0.66–0.85,
P < 0.001).

Fig. 1 Factor importance graph in the parental clustering. Both parents’
physical activity and mothers’ smoking status had non-significant im-
portance in the family classification and were excluded from cluster
analysis

701Int.J. Behav. Med.  (2020) 27:698–706



Discussion

This study prospectively examines the age of the first cigarette
smoking experience and future smoking behaviors in adoles-
cents, and at the same time, considers different parental risk
clusters. Our results indicate that adolescents living with high-
risk parents are more likely not only to experience their first
cigarette earlier but also to become a smoker in the future. The
present study also shows that when the child’s first experience
of smoking occurred at a younger age, the likelihood of be-
coming a smoker in the future was heightened.

This current investigation utilized the most commonly re-
ported family-related predictors of adolescents’ smoking in
previous studies including age, education, employment, and
smoking status of both parents [33] to identify two parental
risk clusters (high and low risk).We found impelling evidence
that living in high-risk families does have significant detri-
mental effects on the age of FSE, likelihood of smoking initi-
ation, and the risk of future smoking in adolescents. Parental
SES as defined by education level, occupation, and income is
reported to be inversely associated with smoking in adoles-
cents [12, 14, 33–36]. In their review article [37], Conrad et al.

Table 1 Baseline characteristics
of adolescents and their parents in
the low- and high-risk clusters

Total (n = 1487) Low risk (n = 610) High risk (n = 877) P value

Adolescents’ age 14.63 ± 2.07 14.39 ± 2.04 14.77 ± 2.06 0.001

Adolescents’ sex 0.28

Boy 687 (46.2) 271 (44.4) 416 (47.4)

Girl 800 (53.8) 339 (55.6) 461 (52.6)

Maternal characteristics

Age 41.73 ± 6.61 39.54 ± 4.91 43.20 ± 7.19 < 0.001

Education < 0.001

Primary 630 (42.4) 64 (10.5) 566 (64.5)

Secondary 586 (39.4) 359 (58.9) 227 (25.9)

Higher 271 (18.2) 187 (30.7) 84 (9.6)

Employment < 0.001

Employed 120 (8.1) 111 (18.2) 9 (1.0)

Unemployed 1367 (91.9) 499 (81.8) 868 (99.0)

Smoking status 0.44

Yes 65 (4.4) 23 (3.8) 42 (4.8)

No 1408 (95.6) 578 (96.2) 830 (95.2)

Physical activity 0.13

Low 399 (27.2) 149 (24.9) 250 (28.8)

Moderate 846 (57.7) 364 (60.9) 482 (55.6)

High 220 (15.0) 85 (14.2) 135 (15.6)

Paternal characteristics

Age 47.51 ± 7.73 44.76 ± 5.43 49.41 ± 8.42 < 0.001

Education < 0.001

Primary 776 (52.2) 160 (26.2) 616 (70.2)

Secondary 619 (41.6) 359 (58.9) 260 (29.6)

Higher 92 (6.2) 91 (14.9) 1 (0.1)

Employment < 0.001

Employed 1232 (82.9) 589 (96.6) 643 (73.3)

Unemployed 255 (17.1) 21 (3.4) 234 (26.7)

Smoking status < 0.001

Yes 425 (28.6) 20 (3.3) 405 (46.2)

No 1062 (71.4) 590 (96.7) 472 (53.8)

Physical activity 0.71

Low 529 (46.3) 229 (47.7) 300 (45.3)

Moderate 341 (29.9) 141 (29.4) 200 (30.2)

High 272 (23.8) 110 (22.9) 162 (24.5)
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concluded that 76% of reviewed studies supported the inverse
association between SES and adolescent smoking. Ayubi
et al. [35] reported that smoking in male Iranian adolescents
is strongly related to household economic status, so that more
experimental smoking occurs in wealthier adolescents and
regular smoking occurs in deprived families. Interestingly,
there are studies which demonstrate no significant differences
in adolescent smoking by socioeconomic disparity [38, 39].
However, Liu et al. [40] explain that these inconsistencies are
results of different stages of tobacco epidemic between devel-
oping and developed countries. These findings further empha-
size the need for conducting research on parental factors and
correlates of adolescent smoking in developing countries, es-
pecially when there is limited data available in these regions.

The Iranian families studied in this longitudinal analysis
showed a tendency in clustering of socioeconomic indicators
(educational and occupational levels) and parental smoking.
Essentially, education in both parents and smoking habits just
in fathers were the three most important discriminating param-
eters in family clustering. According to our findings, both
parents in low-risk groups were typically more educated as
compared with high-risk families, a finding that further em-
beds the concept that level of education in both parents plays a
pivotal role in shaping children’s behavior. Several landmark
studies have also shown that parental education and adoles-
cents’ smoking are directly and inversely correlated [12,
41–45]. In terms of parental employment, our results illustrat-
ed that compared with low-risk families, more unemployed
parents were in high-risk clusters which usually results in
lower household income and lower SES. Although unem-
ployed mothers likely spend more time at home with their
children than do employed mothers, they tend to also have
lower education levels which may be related to overall
health-related knowledge.

We found that a limited number of fathers in the low-risk
cluster were smokers, emphasizing the positive impact of a
smoke-free family environment on adolescents’ behavior to-
wards smoking; findings consistent with those of previous
studies that demonstrated children of smoker parents are sus-
ceptible to earlier initiation of smoking [11, 15, 21, 43, 46]. In
Iran, a recent cross-sectional study revealed that cigarette
smoking among fathers increased the risk of current smoking
in adolescents [25]. Interestingly, in the current study,
mothers’ smoking status revealed no meaningful association
with parental risk clusters. This could be explained by the
sociocultural stigma associated with women smoking in
Iran, which may prevent many mothers from honest disclo-
sure of their tobacco use [47].

Based on the current study, boys are more prone to exper-
imental smoking than girls at any age in high-risk families, a
gender-specific trend in smoking initiation also seen in a
whole host of previous studies. When reviewing 12 studies
on 10,831 children and adolescents in nine countries, Okoli
et al. [48] concluded that in most regional studies, boys, with
the exception of Yemeni and Chinese teenagers, had lower
ages of smoking initiation than girls. Regrettably, girls’ first
smoking experience setting mainly took place at home, while
boys tended to smoke their first cigarette at school [48]. In a
recent study of Jordanian students [21], a greater percentage of
nonsmoker boys initiated smoking in the 8th or 10th grades
compared with nonsmoker girls,. Likewise, in Iran, Khosravi
et al. [4] showed that the probability of smoking initiation in
teenage boys is 8.9-fold higher than that in high school girls.
The current study substantiated the results of other studies [49,
50] that also identified a significant association between the
age of first smoking experience and future smoking status.
Interestingly, when analyzing sex and age, a 1-year delay in

Fig. 2 Cumulative hazard function for the first smoking experience in the
adolescents across parental clusters: adjusted cox model

Table 2 HR and 95% CI for the effects of parental risk clusters on
adolescents’ first smoking experience

Models Predictors Category HR (95% CI) P value

Model 1 Cluster Low risk (Ref.) 1 -

High risk 1.53 (1.19–1.95) 0.001

Model 2 Cluster Low risk (Ref.) 1 -

High risk 1.49 (1.16–1.92) 0.002

Sex Male (Ref.) -

Female 0.17 (0.12–0.22) < 0.001

Age 1.04 (0.98–1.10) 0.21

Model 1: The dependent variable is the time to the first smoking experi-
ence occurred. Parental cluster is the only covariate

Model 2: The dependent variable is time to the first smoking experience.
Parental cluster and adolescents’ sex and age are the covariates

HR hazard ratio, CI confidence interval
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smoking initiation results in 25% reduced likelihood of future
smoking in adolescents. As no previous information or study
on Iranians was available vis-à-vis smoking, these findings are
of great significance for future gender- and age-targeted inter-
ventions and health policies.

This study adds to our limited knowledge about
smoking initiation during adolescence in Eastern
Mediterranean/countries and is the first from Iran.
Moreover, it also highlights the relationships between fam-
ily types and adolescent smoking behavior using cluster
analyses for the first time; as well as examining the effects
of parental factors simultaneously on adolescent smoking
initiation. The large sample size and the longitudinal design
are the other significant strengths of our study, which ad-
vanced our knowledge on smoking initiation in the transi-
tion period of adolescence to adulthood in the sociocultural
context of an urban Iranian population. The current study,
however, does have its limitations which are worth consid-
ering. Firstly, this analysis employed self-reported data
which naturally may be subject to under reporting and re-
call bias. Secondly, as a part of TLGS, the current study
was conducted on urban families; therefore, the results may
not be generalized to suburban and rural populations within
Iran that may be considerably heterogeneous. Thirdly, our
findings infer association between the age of the FSE in
adolescents and their parental risk clusters, not their cause
and effect relationship. Finally, as a family-based cohort
study, we were not able to examine school- and peer-
related factors (environment in Tehran) as potential corre-
lates of smoking in adolescents that need to be considered

in future researches. Essentially, taking up a smoking habit
is considered a part of the development of independence
and identity in the critical and vulnerable period between
childhood and adulthood, that is, adolescence. Social and
psychological models have been used to describe the tran-
sition from initiation to becoming a true smoker with a
dynamic perspective [51]. Consequently, future qualitative
and quantitative sociological and culture-based research is
required to further explicate how, when, and why adoles-
cents initiate and continue smoking in Iranian society and
developing nations at large. There is clearly a need to ex-
amine smoking habit trajectories as a dynamic concept and
to evaluate the interactive roles of parents, peers, and the
adolescents’ own perceptions in this regard.

In conclusion, we can affirm that the present study reveals
the synergistic effect of parental factors on the first smoking
experience in adolescents. Our findings indicate that adoles-
cents in the high-risk cluster are more likely to experience
smoking as well as to become smokers in future. This analysis
facilitates the identification of at-risk populations as well as
development of strategies to reach out to them with targeted
prevention programs. Our findings highlight the necessity of
future smoking prevention programs within the family struc-
ture that should be tailored specific to gender and culture in
relation to smoking initiation in the youth.
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Table 3 Logistic regression:
examining the effects of parental
cluster and the age of the first
smoking experience on future
smoking

OR (95% CI) P value

Model 1A* Parental clusters Low risk (Ref.) 1 .

High risk 1.58 (1.20–2.09) 0.001

Model 1B Parental clusters Low risk (Ref.) 1 .

High risk 1.55 (1.16–2.08) 0.003

Sex Male (Ref.) .

Female 0.14 (0.10–0.20) < 0.001

Age 1.05 (0.98–1.12) 0.19

Model 2A** Age of the first smoking experience 0.74 (0.66–0.84) < 0.001

Model 2B Age of the first smoking experience 0.75 (0.66–0.85) < 0.001

Sex Male (Ref.)

Female 0.23 (0.90–0.59) 0.002

Age 1.18 (0.92–1.53) 0.19

Model 1A: Parental cluster is the only covariate

Model 1B: Parental cluster and adolescents’ sex and age are the covariates

Model 2A: The age of the first smoking experience is the only covariate

Model 2B: The age of the first smoking experience and adolescents’ sex and age are the covariates

*n = 1475: the number of nonsmoker adolescents with complete parental information at baseline

**n = 288: the number of adolescents who had experienced smoking for the first time at any time
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