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Abstract
Background: To assess the long-term effectiveness of a community-based intervention on cigarette,
passive, and hookah smoking in adolescent boys and girls.

Methods: 1159 adolescents who participated in the Tehran Lipid and Glucose Study (TLGS) between
2001 and 2004 were followed for 12 years (every-three-year follow-ups). Participants in the intervention
area received lifestyle interventions in the settings of family, schools, and community. After excluding
those with missing baseline parental data (n=66), complete parental data of 1093 adolescents was used
for cluster analysis, and families were classi�ed as low- and high-risk. Afterward, 296 individuals who did
not complete intervention/follow-ups were excluded. The GEE analysis was performed on 797
adolescents (369 boys) to assess the intervention effect on tobacco-related habits; 605 and 192 resided
in the control and intervention area, respectively.

Results: Mean age of adolescents was 15.21±1.95 years at baseline. Adolescents living in high-risk
families were more at risk of cigarette, passive, and hookah smoking. The intervention decreased the
odds of cigarette and passive smoking by 38% and 57%, respectively. The intervention was not
successful in reducing the risk of hookah smoking in adolescents. After sex-speci�c analysis, the
intervention reduced the risk of current cigarette smoking by 40% only in boys and passive smoking in
both sexes.

Conclusions: Targeting lifestyle behaviors in adolescents and their families in a community setting
reduces cigarette smoking in school-aged boys and protects both sexes from secondhand smoke;
�ndings that could be valuable for designing future health promotion interventions focusing on
adolescents smoking.

Trial registration: This study is registered at Iran Registry for Clinical Trials (IRCT), a WHO primary registry
(http://irct.ir). The registry date is 29/10/2008; (IRCTID: IRCT138705301058N1).

Introduction
Tobacco smoking as a leading preventable risk factor for non-communicable diseases shows a
decreasing trend in adolescents worldwide, except for the Middle Eastern and African countries (1).
Hookah, on the other hand, is becoming globally popular among teenagers, especially in the Middle-East
region (2). As a country in lifestyle transition, smoking in Iran showed an upward shift through the last
decades, especially in women and youngsters (3). Global Youth Tobacco Survey 2016 reported
approximately 25% passive smoking and a four-fold prevalence of hookah use compared to current
cigarette smoking in 13–15 year Iranian students (4).

Among tobacco control studies in children mainly focused on cigarette smoking (5–7), behavioral
interventions are most promising (5). Limited studies considered hookah use, and little is known about
interventions that can reduce hookah consumption in the general population (8, 9). Although schools

http://irct.ir/
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have always been convenient settings to deliver children-focused interventions, review of the literature
suggests that tobacco prevention using just the school curricula is less effective. In order to obtain better
results, school-based programs should be integrated with other initiatives to form comprehensive
community programs. Many anti-tobacco programs target families, as parental factors are among
several in�uential factors in the formation and continuation of smoking behavior in the offspring (10).
The co-occurrence and inter-relations of parental risk factors in the family context affect children’s
tobacco use, and alters interventions effectiveness (11). Although family-centered interventions have
shown some effectiveness in smoking prevention in children, the evidence is not strong enough (12). The
methodological and design heterogeneity among existing interventions and behavioral programs make it
di�cult to draw conclusions about the best strategy, especially when maintaining the long-term effects.

In the Eastern-Mediterranean countries, there are only a few successful short-term anti-tobacco
interventions in adolescents (13–15); hence adolescents smoking still requires speci�c planning. In Iran,
in particular, interventions have mostly targeted cigarette rather than other forms of tobacco use (16–19).
Our previous study in Iran (11) showed that although a multidisciplinary healthy lifestyle intervention
could postpone smoking initiation and reduce the risk of becoming a current smoker in non-smoking
adolescents, it could not prevent continuation in those who initiated. Previous results have led us to
answer whether this success in prevention can reduce the prevalence of cigarette smoking in the
population level in the long-term and whether this intervention can simultaneously reduce the prevalence
of other direct and indirect forms of tobacco. With all that said, we aimed to investigate the time-
dependent effects of a community-based lifestyle intervention on the cigarette, hookah, and passive
smoking in an urban population of Iranian adolescent boys and girls over 12 years. Data for the current
study was derived from the Tehran Lipid and Glucose Study (TLGS) -a unique family-based cohort in the
Middle East- which enabled us to consider parental risks in assessing the intervention effect.

Methods

Study participants
The TLGS is an ongoing population-based cohort in Tehran, capital of Iran; it has two main junctures:
Phase I, a cross-sectional study for determining the prevalence of NCDs and their risk factors,
implemented from 1999 to 2001; and every-three-years subsequent follow-ups, starting from phase II
(2001-present). The study is being conducted in district No.13 of Tehran, as its population is stable, their
age and socio-economic status are generalizable to the whole population of Tehran, and documented
data is available for more than 90% of the families. Three of the 20 health centers of district No.13 were
selected by multistage cluster random sampling method, and from those health centers, data of 15,005
residents (aged ≥ three years) were collected. After baseline assessment, a community-based intervention
was designed with the main aim of tackling NCDs through lifestyle modi�cation. One of the three health
centers was selected for implementing intervention; the reason was geographical location. This center
was far from the other two; this way we could minimize cross-contamination. Assignment of participants
to the intervention and control groups was based on their area of residency, meaning that residents under
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the coverage of the intervention medical center received the intervention. The rationale and design of the
TLGS have been described elsewhere (20). This TLGS is registered at Iran Registry for Clinical Trials
(IRCT), a WHO primary registry (http://irct.ir; IRCTID: IRCT138705301058N1, date: 29/10/2008). This
study was approved by the Ethical Committee of Research Institute for Endocrine Sciences and the
National Research Council of the Islamic Republic of Iran (no. EC 121).

The current study population was restricted to adolescents (12–18 years) who participated in phase II
(2001–2004) of the TLGS (baseline of the current study) with known membership status in the
intervention/control group. These 1159 adolescents were followed for a median of 12.4 years (four
follow-ups). For the current analysis, after excluding those with missing baseline data on parental factors
(n = 66), complete data of 1093 adolescents was used for cluster analysis. Afterward, 296 individuals
who lost to complete intervention or follow-up were excluded. In order to assess the intervention effect,
the �nal GEE analysis was performed on 797 adolescents (369 boys and 428 girls); 605 and 192 of
whom resided in the control and intervention area, respectively (Fig. 1).

Intervention
The design of the TLGS intervention has been described previously (20). Brie�y, the intervention was
adapted from the American Heart Association guidelines, North Karelia project, and Knowledge, Attitude
and Practice (KAP) study in the TLGS population (21–23). The current anti-smoking intervention is a part
of multi-component lifestyle intervention implemented in the contexts of school, family, and community.
The substantive content of the intervention in each context was prepared by the TLGS scienti�c
committee and delivered under the supervision of the intervention health center.

Schools
A large part of the current intervention was implemented in schools. In total, 12 schools in the intervention
area were selected as “Health Promoting Schools”; these schools were located at the farthest points from
the control area. All principals and volunteer teachers were annually trained by TLGS scienti�c committee.
The school-based subprogram is inspired by social learning theory (24) and modi�ed with principles of
Iranian culture. Life skill training offered in TLGS school-based component is designed to teach students
how to live tobacco-free by targeting their knowledge, attitude, and skills. It targeted all school community
(students, families, teachers, and other staff) and consisted of four main components: 1) classroom
curriculum and practice, 2) peer teaching, 3) anti-tobacco policies in schools, and 4) parents’ cooperation.
The educational packages for classroom curriculum were designed to improve students' knowledge and
skills to modify their lifestyle and avoid smoking. Each academic year, nine educational sessions (45 min
each) were held by trained teachers for students in all grades and then repeated at the beginning of each
academic year for the �rst-grade students. Representative students formed “school health society” and
worked together to improve healthy lifestyles in all students under the supervision of trained teachers.
Anti-smoking policies banned smoking for the whole school community. Regular parent-teacher meetings
were held to introduce the school-based programs and help families create a supportive environment for
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students at home to lead a tobacco-free lifestyle. They included a series of discussions about the extent
of NCD risk factors among students and their families, enabling parents to implement practical aspects
of the program. Process evaluation results indicated that almost 70% of planned interventions in the
context of schools were successfully implemented, and all educational sessions were completely held.
However, some families refused to participate in related programs.

Families
The main deliverers in this context were health volunteers under the supervision of the intervention health
center. At the primary prevention level, families were invited for group sessions and face-to-face
counseling conducted in the healthcare center. Families received a seasonal newsletter “Courier of Health”
regarding healthy lifestyle and smoking cessation. Pamphlets/booklets about lifestyle management were
distributed two to four times per year to all families in the intervention area. Telephone surveys showed
that 50% of households had received and paid attention to educational pamphlets and health
newsletters. At secondary prevention level, all smokers were invited to participate in a motivational
consultation and then referred to a cessation clinic to help smokers quit smoking.

Community
Various sectors including, municipality, police, media, and community leaders were involved in this part.
The community-based intervention consisted of health promotion advertisements in the intervention area
and public education through community gatherings (two to four times annually), including social events
such as World No Tobacco Day and World Diabetes Day and religious ceremonies, particularly in
Ramadan. On these occasions, public conferences were held in one of the largest local amphitheaters in
the intervention area to deliver the key messages regarding lifestyle modi�cations. More than 80% of the
households participated in at least one public gathering between every two examinations.

Measures
Trained interviewers obtained information regarding socio-demographic characteristics, smoking habits
and physical activity for both adolescents and parents. Smoking habits in adolescents were assessed by
the following questions “have you smoked cigarette during the last 30 days?” Smoking cigarette every
day or some days in the last month was considered as “Yes” and never smoking as “No”. In terms of
hookah smoking, the same question was asked “have you smoked hookah during the last 30 days?” and
the answer was either “Yes” as every day or some days of hookah smoking or “No” as never. Passive
smoking was de�ned as being exposed to someone else’s smoking at home. Smoking status in adults
was de�ned as: 1) current smokers which includes those who smoked any type of tobacco daily or
occasionally; 2) non-smokers including individuals who were ex- or never-smokers. Physical activity in
parents was assessed by the Persian validated version of the Modi�able Activity Questionnaire (MAQ)
(25) and was categorized as low (< 600), moderate (600–3000) and high (≥ 3000) physical activity.

Statistical analysis
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Continuous and categorical data were described using mean ± SD and frequency (percent) respectively.
Adolescents were classi�ed in low- and high-risk parental groups considering their family characteristics
(age, education, employment, smoking, physical activity), using two-step cluster analysis. Two-step
cluster analysis, suitable for both continuous and categorical variables, and based on Akaike and
Bayesian information criteria, was used to extract the optimal and inherent parental risk groups. The
clustering process can be referenced in detail in our previous report (10). Independent samples t-test and
chi-square test were used to compare continuous and categorical variables across groups respectively.
Using the Generalized Estimating Equation (GEE) with “binomial-logit” link function and “independent”
working correlation matrix, the trends of smoking status including current and passive cigarette smoking
as well as hookah smoking status (yes = 1, no = 0) were evaluated over time. The effects of intervention,
time and their interaction effect were tested on smoking status over 12 years of follow up. Statistical
analysis was done in 2020 using IBM SPSS Statistics 23, and P < 0.05 was considered as the signi�cance
level.

Results
Baseline characteristics of adolescents and parents are shown in Table 1. Mean age of adolescents
(46.3% boys) was 15.22 ± 1.95 years with no signi�cant difference between the intervention and control
groups. The intervention group included more high-risk families (73.4%) than control (55.5%) groups (P < 
0.001). Except for mothers’ smoking and fathers’ physical activity, other socio-behavioral variables were
signi�cantly different between study groups (p < 0.05). Details of parental risk clusters and their
contributing factors have been reported in Fig. 1-Appendix and Table 1-Appendix. Paternal education was
the most important factor in the clustering. In the high-risk cluster, most mothers and nearly 80% of
fathers were illiterate or had primary education. 42% of fathers were smoker in the high-risk group,
compared to 2.5% in low-risk cluster.
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Table 1
Baseline characteristics of study participants in intervention and control groups

Adolescent characteristics Total

(n = 797)

Control

(n = 605)

Intervention

(n = 192)

p-value

Age (year) 15.22 ± 1.95 15.14 ± 1.95 15.50 ± 1.93 0.66

Sex       0.75

Boys 369 (46.3%) 282 (46.6%) 87 (45.3%)  

Girls 428 (53.7%) 323 (53.4%) 105 (54.7%)  

Maternal characteristics        

Age (year) 42.12 ± 6.49 41.36 ± 6.16 44.51 ± 6.92 0.024

Education       0.003

Illiterate-primary 351 (44%) 250 (41.3%) 101 (52.6%)  

High school-diploma 300 (37.6%) 230 (38%) 70 (36.5%)  

Academic degree 146 (18.3%) 125 (20.7%) 21 (10.9%)  

Employment       0.002

Employed 62 (7.8%) 57 (9.4%) 5 (2.6%)  

Housewives 735 (92.2%) 548 (90.6%) 187 (97.4%)  

Smoking status       0.28

Yes 36 (4.5%) 30 (5%) 6 (3.1%)  

No 757 (95%) 571 (95%) 186 (96.9%)  

Physical activity*       0.003

Low 190 (24.1%) 137 (22.9%) 53 (27.7%)  

Moderate 464 (58.9%) 343 (57.5%) 121 (63.4%)  

High 134 (17%) 117 (19.6%) 17 (8.9%)  

Paternal characteristics        

Age (year) 48.20 ± 7.59 47.35 ± 7.13 50.90 ± 8.34 0.003

Education       0.006

Illiterate-primary 427 (53.6%) 307 (50.7%) 120 (62.5%)  

* Physical activity was de�ned as low (< 600 MET-min/wk), moderate (600–3000 MET-min/wk), and
high (≥ 3000 MET-min/wk).
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Adolescent characteristics Total

(n = 797)

Control

(n = 605)

Intervention

(n = 192)

p-value

High school-diploma 324 (40.7%) 257 (42.5%) 67 (34.9%)  

Academic degree 46 (5.8%) 41 (6.8%) 5 (2.6%)  

Employment       < 0.001

Employed 645 (80.9%) 510 (84.3%) 135 (70.3%)  

Un-employed 152 (19.1%) 95 (15.7%) 57 (29.7%)  

Smoking status       0.008

Yes 208 (26.1%) 172 (28.4%) 36 (18.8%)  

No 589 (73.9%) 433 (71.6%) 156 (81.3%)  

Physical activity       0.48

Low 296 (46.1%) 219 (44.8%) 77 (50.3%)  

Moderate 183 (28.5%) 142 (29%) 41 (26.8%)  

High 163 (25.4%) 128 (26.2%) 35 (22.9%)  

Parental Cluster       < 0.001

Low risk 320 (40.2%) 269 (44.5%) 51 (26.6%)  

High risk 477 (59.8%) 336 (55.5%) 141 (73.4%)  

* Physical activity was de�ned as low (< 600 MET-min/wk), moderate (600–3000 MET-min/wk), and
high (≥ 3000 MET-min/wk).

Figure 2 illustrates the prevalence of current cigarette smoking, passive smoking, and hookah smoking
over the follow-ups. Cigarette smoking had no signi�cant difference between the intervention and control,
any time. Passive smoking was signi�cantly more prevalent in control group at baseline, 1st and 2nd
follow-ups. Although hookah smoking was always less prevalent in the intervention group, the difference
was not signi�cant in any follow-up.

The effects of intervention and time on tobacco smoking are shown in Table 2. Based on GEE results, the
interaction effect of intervention*time was not signi�cant on cigarette smoking (Wald’s Chi-Square = 0.75,
DF = 4, P = 0.94); therefore, it was excluded in the �nal GEE models. Regardless of sex, the intervention
signi�cantly decreased the odds of cigarette smoking by 38% (OR = 0.62, 95% CI = 0.40–0.97; P = 0.04).
Compared to baseline, the odds of cigarette smoking showed an increasing trend from the �rst (OR = 4.02,
95% CI = 2.31–7.02; P < 0.001) to the last (OR = 19.14, 95% CI = 10.89–33.66; P < 0.001) follow-up. High-
risk families had higher odds (OR = 1.97, 95% CI = 1.35–2.88; P < 0.001) of cigarette smoking. Girls had
lower odds of cigarette smoking, compared to boys (OR = 0.12, 95% CI = 0.08–0.19; P < 0.001). Sex-
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speci�c analysis showed that the positive effect of intervention in reducing the odds of cigarette smoking
was seen only in boys (OR = 0.60, 95% CI = 0.37–0.99; P = 0.05) not in girls (OR = 0.69, 95% CI = 0.26–1.80;
P = 0.45).
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Table 2
The total and sex-speci�c effects of intervention on tobacco smoking in different follow-ups.

    Cigarette smoking   Passive smoking   Hookah smoking*

  Predictors OR (95% CI) P   OR (95% CI) P   OR (95%
CI)

P

Total Group                

Intervention 0.62 (0.40–
0.97)

0.04   0.43 (0.28–
0.64)

< 
0.001

  0.84
(0.62–
1.13)

0.25

Time                

1st Follow-
up

4.02 (2.31–
7.02)

< 
0.001

  0.67 (0.56–
0.80)

< 
0.001

  Ref a  

2nd Follow-
up

8.00 (5.25–
15.41)

< 
0.001

  0.46 (0.36–
0.58)

< 
0.001

  2.50
(1.99–
3.15)

< 
0.001

3rd Follow-
up

12.39 (7.06–
21.73)

< 
0.001

  0.32 (0.24–
0.42)

< 
0.001

  2.30
(1.83–
2.90)

< 
0.001

4th Follow-
up

19.14 (10.89–
33.66)

< 
0.001

  0.19 (0.13–
0.28)

< 
0.001

  2.19
(1.72–
2.75)

< 
0.001

parental
cluster

            . .

High-risk 1.97 (1.35–
2.88)

< 
0.001

  3.50 (2.41–
5.09)

< 
0.001

  1.46
(1.12–
1.90)

0.005

Ado. Sex                

Girl 0.12 (0.08–
0.19)

< 
0.001

  1.90 (1.40–
2.60)

< 
0.001

  0.37
(0.29–
0.48)

< 
0.001

Ado. Age 1.11 (1.01–
1.22)

0.002   0.96 (0.89–
1.04)

0.37   1.01
(0.95–
1.08)

0.71

Boys Group                

Intervention 0.60 (0.37–
0.99)

0.05   0.42 (0.23–
0.75)

0.003   0.88
(0.59–
1.29)

0.51

Time                

* evaluating hookah smoking started from the 1st follow-up, therefore 1st follow-up was considered
as baseline and three subsequent measurements were conducted over the study duration.
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    Cigarette smoking   Passive smoking   Hookah smoking*

1st Follow-
up

3.66 (2.07–
6.45)

< 
0.001

  0.53 (0.40–
0.72)

< 
0.001

  Ref a  

2nd Follow-
up

7.98 (4.64–
13.74)

< 
0.001

  0.23 (0.13–
0.38)

< 
0.001

  2.22
(1.62–
3.06)

< 
0.001

3rd Follow-
up

11.64 (6.56–
20.66)

< 
0.001

  0.13 (0.07–
0.25)

< 
0.001

  2.15
(1.56–
2.94)

< 
0.001

4th Follow-
up

16.03 (9.00–
28.54)

< 
0.001

  0.10 (0.04–
0.22)

< 
0.001

  2.03
(1.47–
2.81)

< 
0.001

parental
cluster

            . .

High-risk 2.10 (1.36–
3.24)

0.001   5.27 (2.70–
10.31)

< 
0.001

  1.68
(1.20–
2.36)

0.003

Ado. Age 1.17 (1.04–
1.30)

0.005   0.10 (0.88–
1.13)

0.99   1.09
(1.00–
1.18)

0.04

Girls Group                

Intervention 0.69 (0.26–
1.80)

0.45   0.43 (0.25–
0.74)

0.002   0.75
(0.46–
1.22)

0.25

Time                

1st Follow-
up

Ref .   0.78 (0.63–
0.95)

0.01   Ref a  

2nd Follow-
up

2.71 (1.20–
6.10)

0.02   0.66 (0.51–
0.85)

0.001   2.94
(2.08–
4.16)

< 
0.001

3rd Follow-
up

2.90 (1.16–
7.27)

0.02   0.49 (0.35–
0.65)

< 
0.001

  2.60
(1.84–
3.66)

< 
0.001

4th Follow-
up

7.05 (2.78–
17.91)

< 
0.001

  0.27 (0.17–
0.43)

< 
0.001

  2.50
(1.72–
3.62)

< 
0.001

parental
cluster

            . .

* evaluating hookah smoking started from the 1st follow-up, therefore 1st follow-up was considered
as baseline and three subsequent measurements were conducted over the study duration.
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    Cigarette smoking   Passive smoking   Hookah smoking*

High-risk 1.45 (0.70–
3.04)

0.31   2.93 (1.86–
4.63)

< 
0.001

  1.17
(0.78–
1.75)

0.44

Ado. Age 0.91 (0.79–
1.07)

0.26   0.95 (0.85–
1.05)

0.28   0.91
(0.83–
1.00)

0.07

* evaluating hookah smoking started from the 1st follow-up, therefore 1st follow-up was considered
as baseline and three subsequent measurements were conducted over the study duration.

The interaction effect of intervention*time was not signi�cant on passive smoking (Wald’s Chi-Square = 
0.97, DF = 3, P = 0.91), therefore excluded from the �nal GEE models. Intervention reduced the odds of
passive smoking in the total population by 57% (OR = 0.43, 95%CI = 0.28–0.64; P < 0.001). Compared to
baseline, the odds of passive smoking in the total population had a decreasing trend from the �rst (OR = 
0.67, 95% CI = 0.56–0.80; P < 0.001) to the last (OR = 0.19, 95% CI = 0.13–0.28; P < 0.001) follow-up. The
odds of being a passive smoker was signi�cantly higher in high-risk families (OR = 3.50, 95% CI = 2.41–
5.09; P < 0.001). Considering adolescents’ sex and age, while girls had signi�cant higher odds of being a
passive smoker (OR = 1.90, 95% CI = 0.1.40–2.60; P < 0.001), the effect of age was not signi�cant (P = 
0.37). Sex-speci�c analysis showed that the intervention reduced the odds of passive smoking in boys by
58% (OR = 0.42, 95% CI = 0.23–0.75; P = 0.003), and in girls by 57% (OR = 0.43, 95% CI = 0.25–0.74; P = 
0.002).

In terms of hookah smoking, the interaction effect of intervention*time was not signi�cant (Wald’s Chi-
Square = 2.13, DF = 3, P = 0.55) and was excluded from the �nal GEE models. However, the intervention
was not successful in reducing the risk of hookah smoking in adolescents (OR = 0.84, 95% CI = 0.62–1.13;
P = 0.25). Living in high-risk families increased the risk of hookah smoking (OR = 1.41, 95% CI = 1.13–
1.75; P = 0.002). Girls (OR = 2.30, 95% CI = 1.85–2.58; P < 0.001) had lower odds of hookah smoking;
while, age had no signi�cant effect. Moreover, after sex-speci�c analysis, intervention did not reduce
hookah use in boys (OR = 0.88, 95% CI = 0.59–1.29; P = 0.51) and girls (OR = 0.75, 95% CI = 0.46–1.22; P = 
0.25).

Discussion
The current study aimed to evaluate the effects of a multi-component community-based intervention on
tobacco habits among adolescents in a Middle-Eastern population. Based on the results, adolescents
living with high-risk families were more at risk of all tobacco-related outcomes (i.e., cigarette, passive, and
hookah smoking). The TLGS intervention -regardless of sex and the family risks- showed promising long-
term effects on adolescents’ cigarette and passive smoking, with no effect on hookah smoking. Further
sex-strati�ed analysis showed that while reducing the risk of passive smoking in both sexes, the
intervention decreased the likelihood of cigarette smoking only in boys and had no effect on hookah
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smoking in either sex. None of the observed effects of the intervention in the present study was time-
dependent.

Despite the general increasing trend of current cigarette smoking in the whole population during the study
(which seems reasonable considering the increasing age of the study population), the risk of current
cigarette smoking in the intervention group was 38% lower than the control; the intervention effect did not
differ between the follow-ups. Various delivery platforms have been introduced for tobacco control in
youth (particularly cigarette use), most of which are school-based, either isolated or combined with other
components such as family- or community-based initiatives. Among isolated school-based programs,
those with combined social competence and social in�uence curricula and those involving students were
more successful (26). Yet, for larger and more sustained effects, integration with other initiatives for
families and community-delivered strategies are needed (6); nevertheless, there is still inconsistency in the
long-term sustainability of school-based programs due to heterogeneity in methods and duration.
Multicomponent community-delivered plans have been more promising in maintaining their effectiveness
in the long run (5–7).

We observed sex differences in the effects of intervention in reducing cigarette smoking. The TLGS
intervention resulted in a 40% reduction in boys’ cigarette smoking, with no signi�cant effect on girls.
Girls’ smoking has surpassed boys’ in some developed countries and developing countries gradually step
on the same road (27). Despite the stigmatization of female smoking in the Middle East, girls associate
this behavior with masculinity; they see smoking as an act of rebellion against gender discrimination in
the family and society (28). Gender also affects the adoption of smoking preventive initiatives (29).
Accordingly, no supporting evidence has been reported for the effectiveness of gender-nonspeci�c anti-
smoking programs on girls (30). Given the factors that motivate girls to smoke or quit smoking,
researchers recommend gender-speci�c interventions to be more effective in girls (31).

The TLGS intervention reduced the risk of passive smoking in adolescent boys and girls; this could be
attributed to the direct effect of the school-based intervention in raising children’s awareness and children
may communicate the health messages to other people, including their parents and siblings (32).
Accordingly, some school-based intervention changed parents’ behaviors and, therefore had the potential
to decrease in-home smoking (33, 34). However, despite improving children’s knowledge and attitudes
regarding the health hazards of tobacco smoke, some interventions did not succeed in creating a smoke-
free home (35, 36). It seems that parents should also be directly involved in a school-based program to
change in-home smoking behavior. Accordingly, the TLGS school-based intervention is a part of the TLGS
community trial that targets children's behavior in the family context and not separately. So, the direct
impact of the intervention on the parents could be the other explanation for our success in controlling
passive smoking in children. The home environment is one of the most common places where children
are exposed to secondhand smoke; interventions directly targeting smoking in adults not only reduce their
smoking rate, but make them less likely to smoke in the presence of children and reduce smoking in the
home environment (37).
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Regarding hookah consumption in the total study population, we observed a decrease in each follow-up
compared to baseline. However, compared to control group, the intervention did not signi�cantly change
hookah use in either sex. The literature is sparse and inconclusive about hookah interventions that are
mostly on cessation in hookah smokers with only three successful attempts (9). Preventive efforts are
even scarcer (8); for example, educating students about tobacco-related health over a six month period in
Germany, while having a primary preventive effect against hookah and cigarette, failed to persuade
consumers to quit (38). It could be implied that education unaccompanied by additional strategies may
have limited short-term effects. Another school-based hookah prevention program in Lebanon succeeded
in enhancing the knowledge and shifting the students’ attitude against hookah yet had no impact on
behavior. Their failure to change behavior was attributed to the short study period, overall positive social
context towards hookah, and weak anti-tobacco policy (39). Another important issue in hookah control
programs is the lack of consensus on the need to design hookah-speci�c interventions. The majority of
anti-hookah studies today are either the same or derived from existing anti-smoking programs (40); these
nonspeci�c interventions target common determinants of different forms of tobacco. However, despite its
similarities with cigarette use, hookah consumption has distinguishing characteristics mostly rooted in
the socio-cultural context of the studied community; this has led scientists to shift gradually towards the
design of speci�c interventions for hookah (40).

This study is one of the �rst efforts to investigate the long-term effectiveness of a community-based
intervention on tobacco outcomes in adolescents residing in an Eastern Mediterranean region.
Considerable sample size and long-term follow-up of more than 12 years are among the strength of this
study. Moreover, as a study conducted in the framework of a family-based cohort, considering the
synergic effect of potential parental risk factors resulted in more accurate �ndings. Some limitations of
this study should be noted. First, behavioral information including smoking and physical activity was
collected using questionnaire-based methods, increasing possible information bias. Second, the current
intervention was conducted in an urban area, and its �ndings cannot be generalized to Tehran’s rural- and
sub-urban areas.

Conclusion
Our results showed that a long-term community-based intervention targeting lifestyle behaviors in
adolescents and their families reduces the risk of current cigarette smoking in school-aged boys and
protects both sexes from secondhand smoke; �ndings which could be valuable for designing future
health promotion interventions focusing on smoking habits in the early years of life.
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Figure 1

Sampling frame of the study
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Figure 2

Prevalence of smoking status over follow up: Comparing control and intervention groups. * Values
signi�cantly differ between the control and intervention groups (P<0.05)
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