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Predictors of transition in smoking stages in Iranian 
adolescents: latent transition analysis
A. Mohammadpoorasl,1 S. Nedjat,2,3 A. Fakhari,4 K. Yazdani 2 and A. Fotouhi 2

ABSTRACT This study determined the prevalence of smoking stages in adolescents, the probability of transition 
across stages and the personal and environmental predictors of transition. A school-based study was conducted in 
2010–11 using a random sample of 5197 students (mean age 15.7 years) in Tabriz city. The students were evaluated 
twice, 12-months apart. The latent transition analysis model revealed 9 interpretable statuses for the measurement 
of smoking stages. Prevalence data showed that at the first and second assessments 75.1% and 66.8% of students 
respectively were in the committer stage, while 4.8% and 7.1% respectively were daily smokers. Over 12 months, 
10.1% of the never smokers became experimenters and 1.7% became regular smokers, while 17.0% of experimenters 
became regular smokers. The analysis also showed factors associated with transitions in cigarette smoking stages. 
Although the prevalence of smoking was low in our adolescents, the rate of becoming a smoker over 1 year was high.
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ل في مراحل التدخين لدى المراهقين الإيرانيين: تحليل للتحول الخافي العوامل المنبئة بالتحوُّ
أصغر محمد بورأصل، سحرناز نجات، علي فخاري، كامران يزداني، أكبر فتوحي

ل مــن مرحلــة إلى أخــرى، والعوامــل  الخلاصــة: يحــدد الباحثــون في هــذه الدراســة معــدل انتشــار مراحــل التدخــن لــدى المراهقــن، واحتــال التحــوُّ
ــذاً  ــن 5197 تلمي ــف م ــة تتأل ــتخدموا عين ــيْ 2010 – 2011 واس ــدارس في عامَ ــة في الم ــون دراس ــرى الباحث ــد أج ــول. وق ــة بالتح ــة المنبئ ــخصية والبيئي الش
ل الخــافي  ــم الباحثــون التلاميــذ مرتــن يفصــل بينهــا 12 شــهراً. وقــد أظهــر نمــوذج تحليــل التحــوُّ ــز. وقيَّ ــة تبري )العمــر الوســطي 15.7 عامــاً( في مدين
تسِْــعَ حــالات يمكــن تفســرها لقيــاس مراحــل التدخــن. كــا أوضحــت بيانــات معــدلات الانتشــار أن نســبة الطــلاب الذيــن كانــوا في مرحلــة الملتزمــن 
بلغــت في التقييــم الأول 75.1% وفي التقييــم الثــاني 66.8%، وأن نســبة المدخنــن يوميــاً في التقييــم الأول 4.8% وفي التقييــم الثــاني 7.1%. وعــى مــدى الأشــهر 
بــن، كــا أصبــح 1.7% منهــم مــن المدخنــن الاعتياديــن، في  الاثنــي عــر كان 10.1% مــن التلاميــذ الذيــن لم يســبق لهــم التدخــن قــد أصبحــوا مــن المجرِّ
حــن أصبــح 17% مــن المجربــن مدخنــن اعتياديــن. كــا أوضــح التحليــل العوامــل التــي رافقــت التحــولات في مراحــل تدخــن الســجائر، فرغــم أن 

معــدل انتشــار التدخــن كان منخفضــاً لــدى هــؤلاء المراهقــن، فــإن معــدل التحــول إلى المدخنــن عــى مــدى ســنة كان معــدلاً مرتفعــاً.

Facteurs prédictifs de transition entre les stades de consommation de tabac chez des adolescents iraniens : 
une analyse des transitions latentes

RÉSUMÉ La présente étude a déterminé la prévalence des stades de consommation du tabac chez des adolescents, 
la probabilité de transition entre les différents stades et les facteurs prédictifs de transition personnels et 
environnementaux. Une étude a été menée en milieu scolaire en 2010 et 2011 à partir d'un échantillon aléatoire 
de 5197 élèves (âge moyen : 15,7 ans) dans la ville de Tabriz. Les élèves ont été évalués à deux reprises, à 12 mois 
d'intervalle. Le modèle d'analyse des transitions latentes a permis de dégager neuf statuts interprétables afin de 
mesurer les stades de consommation de tabac. Les données sur la prévalence ont révélé que lors de la première 
et de la deuxième évaluation, 75,1 % et 66,8 % des élèves respectivement étaient des non-fumeurs décidée à ne 
pas commencer, tandis que 4,8 % et 7,1 % respectivement étaient des fumeurs quotidiens. Sur une période de 
12 mois, 10,1 % des personnes n'ayant jamais fumé ont expérimenté le tabac et 1,7 % sont devenus des fumeurs 
réguliers, tandis que 17,0 % des personnes ayant expérimenté le tabac sont devenus des fumeurs réguliers. 
L'analyse a mis en évidence des facteurs associés aux transitions entre les stades de consommation de tabac. Si la 
prévalence du tabagisme était faible chez nos adolescents, le taux de transition vers le statut de fumeur sur une 
période d'un an était en revanche élevé.
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Introduction

Smoking is one of the leading causes of 
preventable death globally, with sub-
stantial health-related economic costs 
to society [1,2]. Despite differences in 
smoking prevalence in different parts 
of the world, the age at onset of smok-
ing is fairly similar and most smokers 
begin smoking before 18 years of age 
[3]. Age at smoking initiation is one 
of the most important determinants 
of future tobacco dependence, chance 
of cessation and risk of adverse health 
outcomes [4–7]. A major concern 
is that the age of initiating smoking 
is decreasing in both developed and 
developing countries [8] including the 
Islamic Republic of Iran. This empha-
sizes the importance of research on 
smoking in adolescents.

The prevalence of tobacco use 
among adolescents varies in different 
parts of the world. Based on the findings 
of the Global Youth Tobacco Survey 
(1999–2001) in 75 regions from 43 
countries, the prevalence of smoking 
experience and current smoking among 
adolescents aged 13–15 years were 
33% and 14% respectively [9]. In the 
Islamic Republic of Iran the prevalence 
of cigarette smoking among adolescents 
has been reported to range from 1.2% 
to 13.8% [10–13], although in neigh-
bouring countries including Turkey 
[14], Pakistan [15] and Iraq [16] the 
reported rates are higher.

Cigarette smoking in adolescents is 
a complicated behaviour and a range 
of sociodemographic, environmental, 
behavioural and personal indicators are 
associated with adolescents’ smoking 
status and transition through stages of 
smoking [17–20]. Besides, some risk 
factors can have different effects in dif-
ferent environments [21]. Therefore, 
the factors relating to the stages of 
cigarette smoking must be studied sepa-
rately in each society so that preventive 
and control measures can be planned 
considering the extent of the problem 
and specific risk factors.

The majority of studies conducted 
in the Islamic Republic of Iran on ado-
lescents’ smoking have been cross-sec-
tional and have mostly focused on the 
prevalence of smoking, age at smoking 
onset and determining the factors asso-
ciated with attitudes towards smoking. 
Only 2 longitudinal studies, with limited 
sample sizes, were conducted to assess 
transition in cigarette smoking stages 
in adolescents in this country [10,22]. 
Moreover, smoking in adolescents is a 
latent variable [23] but this issue was 
not considered in any of the above 
mentioned studies. The aims of this lon-
gitudinal study were to use latent transi-
tion analysis (LTA) to determine the 
prevalence of smoking stages in a large 
sample of adolescents, the probability of 
transition across smoking stages and the 
personal and environmental predictors 
of transition.

Methods

Study design and participants
In this longitudinal, school-based study 
a representative sample of 10th-grade 
students in Tabriz (north-west of Islam-
ic Republic of Iran) was assessed twice 
concerning their smoking behaviour. 
Participants completed a self-admin-
istered, multiple choice, anonymous 
questionnaire during November and 
December 2010. One year later (No-
vember and December 2011) the same 
questionnaire (with unnecessary parts 
excluded) was distributed to the same 
students in order to study changes in 
smoking behaviour. The reason for lim-
iting the samples to 10th-grade students 
was the possibility to track them in the 
second phase of the study.

Out of about 865 classes 196 classes 
(82 and 114 boys and girls classes re-
spectively) were randomly selected by 
considering the school type, the num-
ber of students in each school and the 
education major. All of the students of 
these classes were invited to participate 
in the study. More details about the 

sampling method of the study can be 
found elsewhere [24].

The respondents were assured 
about the voluntary nature of participa-
tion in the study and the confidentiality 
of the information before the question-
naire was distributed; furthermore they 
were asked not to provide their personal 
information in the questionnaire. This 
study and the related questionnaire 
were approved by the Eastern Azerbai-
jan Province Education Organization 
and the ethics committee of Tabriz 
University of Medical Sciences.

Study tool
The questionnaire was designed to 
gather information about the students’ 
demographic characteristics, socio-
economic status, cigarette smoking be-
haviour, general risk-taking behaviour, 
substance abuse, self-esteem, self-injury 
and attitude towards cigarette smoking. 
Cigarette smoking behaviour was assess 
by an algorithm [25], self-esteem was 
measured using the Rosenberg 10-item 
questionnaire [26] and attitude toward 
smoking among the students was meas-
ured through 6 questions similar to Hill 
et al. [27]. More details about the valid-
ity and reliability of the questionnaire 
and definition of variables have been 
presented elsewhere [24].

Data analysis
LTA models were performed by using 
4 indicator variables: smoking status 
(5 response categories); intention to 
smoke (5 response categories); smok-
ing in the past month (2 response cat-
egories); and smoking in the past week 
(2 response categories). However, in 
assessing the predictors of transition in 
smoking stages, and because “intention 
to start smoking” was excluded in analy-
ses due to inadequate sample size, LTA 
models with different numbers of latent 
statuses were performed and compared 
to determine the optimal statistical 
model. Relative model selection indices 
such as the Akaike information crite-
rion (AIC) and Bayesian information 
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(18.9% versus 17.6%; P = 0.728), having 
a smoker in the family (40.3% versus 
39.1%, P = 0.844) or positive history of 
substance abuse (1.5% versus 1.4%; P 
= 0.731).

Of the 4903 participants 2104 
(42.9%) were boys and 2799 (57.1%) 
were girls. The mean age of students 
was 15.7 (SD 0.73) years (range 14–19 
years). Table 1 shows the distribution 
of the students by the type of school 
and education major. It also shows the 
mean grades in the previous year, scores 
on self-esteem and scores on attitude 
toward cigarette smoking.

Models with 9 latent statuses
For performing LTA, the 4 observable 
variables (i.e. indicators)—smoking 
status, intention to smoking, smoking 
in the past month, and smoking in the 
past week—were used to assess smok-
ing behaviour as a latent variable. With 
these indicators, and considering the 2 
time periods, 10 000 response patterns 
could be seen. We fitted LTA models 
with statuses ranging from 2 to 10 and 
for each LTA model G2, AIC and BIC 
were computed. Table 2 compares 
these model selection statistics for these 
LTA models. According to the results 
of this table and interpretability of the 
results of models, we concluded that 9 
latent statuses models were appropriate.

criterion (BIC) were used to compare 
the relative fit of models with differ-
ent numbers of latent statuses. We also 
considered parsimony and model in-
terpretability to determine the optimal 
number of latent statuses. In all analyses, 
the criterion for stopping the iterative 
estimation procedure was maximum 
absolute deviation (MAD) ≤ 0.000001. 
Before choosing the best model of LTA, 
analyses were performed with random 
starting values. After identifying the 
most appropriate model, analyses were 
performed with specified starting values 
and parameter restriction techniques 
were used if necessary.

After finalizing the LTA model with 
3 latent statuses, by using the likelihood 
ratio (LR) test, this model was com-
pared with every other model in which 
predictors were entered univariately in 
the models. To select the appropriate 
predictors which should be entered in 
the final LTA model, we used forward 
and backward methods with the LR 
test. In the backward method, model 
fitting was started with all candidate pre-
dictor variables and improving the LTA 
model by deleting the variable(s) was 
tested with the LR test. This process was 
repeated until no further improvement 
was possible. In the forward method, 
model fitting was started with no pre-
dictor variables in the LTA model and 
improvements to the LTA model by 

adding the variable(s) was tested using 
the LR test. This process was repeated 
until no further improvement was pos-
sible. The results of these tests showed 
that the LTA model with all predictors 
except “type of school” was the optimal 
model.

The analyses were performed using 
SAS software, version 9.2, and PROC 
LTA software procedures for LTA.

Results

Background characteristics
Out of 5106 sampled students, 4903 
participated in the study and filled 
out the questionnaire (response rate 
96.1%). From those who did not com-
plete the questionnaire, 196 (3.8%) stu-
dents were absent and 7 (0.2%) students 
did not participate in the study. After a 
1-year follow-up, 843 (17.3%) students 
dropped out of the study. The reasons 
for dropping out were absence on the 
day of data collection (43.2%), school 
change (41.5%), dropout from school 
(9.4%) and unknown (5.9%). No sig-
nificant differences were found between 
the dropouts and the participants when 
comparing some of the key variables 
associated with cigarette smoking, such 
as attitude towards smoking [mean 
scores –10.2 (SD 3.3) versus –10.4 (SD 
3.2); P = 0.402], having smoker friends 

Table 1 Distribution of the students by education variables, self-esteem and attitude to cigarette smoking 

Variable Value

School type (no., % of students)

 Governmental 4365 88.9

 Nongovernmental 542 11.1

Education major (no., % of students)

 Mathematics and physics 1196 23.0

 Empirical science 1324 25.5

 Humanities 805 15.5

 Technical and vocational; Work and knowledge 1872 36.0

Previous year average grade [mean (SD) grade]a 16.6 (2.2)

Self-esteem [mean (SD) score]b 17.8 (4.8)

Attitude to smoking [mean (SD) score]c –10.2 (3.2)

Possible score ranges: a0  to 20; b10 to 40 (higher score indicate lower self-esteem); c–12 to +12. 
SD = standard deviation.
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The results of the selected model 
(LTA model with 9 statuses) are pre-
sented in Table 3. The top section of 
the table shows the prevalence of each 
latent status at baseline and after 12 
months. It can be seen that 75.1% and 
66.8% of students were in the commit-
ter stage (never smoked and sure never 
to start smoking) at the first and second 
time periods respectively. Moreover, 
4.8% and 7.1% of the students were in 
the daily smoking stage in the first and 
second time periods respectively.

The second section of Table 3 
shows the item-response probabilities, 
which were constrained to be equal at 
the two time periods and which form 
the basis for interpretation and label-
ling of the latent statuses. The higher 
conditional probability values (≥ 0.50) 
are in bold font to highlight the overall 
pattern. All of the smoking stages (9 
statuses) could be interpreted with 
respect to item-response probabilities. 
For example, the probabilities of being 
at the first status (committer) were 
100% for those who had never smoked, 
99.3% for those who were confident 
that they would never start smoking in 
the future, 100% for those who had not 
smoked in the last month and 100% 
for those who had not smoked in the 
last week.

Table 4 shows the transition prob-
ability matrix. This matrix expresses the 
probability of students being at each 

latent status at the second assessment 
who were in that latent status at the 
first assessment. For example, 88.1% 
of committer students had remained 
in that status whereas 11.9% of them 
had transited to higher smoking stages. 
After 1 year, 10.4% of students in the 
tried stage and 34.0% of students in the 
experimenter stage had transited to the 
daily smoking stage.

Models with 3 latent statuses
Although the sample size was large rela-
tively (n = 4903), it was not sufficient to 
evaluate the predictors of transition in 
smoking stages (9 stages). Therefore, 
excluding 1 of the indicator variables—
intention to start smoking—several 
LTA models were performed to find 
the appropriate model. With 3 indicator 
variables—smoking status, smoking 
in the past month and smoking in the 
past week—and considering the 2 
time periods, 400 response patterns 
could be seen. We fitted LTA models 
with statuses ranging from 2 to 6, and 
computed G2, AIC and BIC for each 
LTA model. According to the results of 
these model selection criteria and the 
interpretability of the results of models, 
the best model was selected. Table 5 
shows the results of the selected model.

As before, the top part of Table 5 
shows the prevalence of each latent sta-
tus at the baseline and follow-up assess-
ments. At the first assessment 79.1%, 

15.6% and 5.3% of the students were 
in the never smoker, experimenter and 
regular smoker stages respectively. One 
year later, the percentage of never smok-
ers had decreased to 69.8%, while the 
percentage of experimenter and regular 
smokers had increased to 20.9% and 
9.3% respectively.

The second section of Table 5 
shows that all 3 smoking stages were 
interpretable with respect to item-
response probabilities. For example, 
the probability that regular smokers 
were daily or almost daily smokers was 
61.2%, had smoked in the past month 
was 93.8% and had smoked in the last 
week was 84.4%.

In Table 6, the transition probability 
matrix shows that after 1 year, 10.1% 
and 1.7% of never smoker students 
had transited to the experimenter and 
regular smoking stages respectively. It 
is notable that 17.0% of experimenters 
had transited to the regular smoking 
stage.

After finalizing the LTA model with 
3 latent statuses, by using the LR test, 
this model was compared with every 
other model in which predictors were 
entered univariately in the models. The 
results of these comparisons showed 
that all of the models with 1 predictor 
were better than the models without co-
variates. Table 7 shows the odds ratios 
of transition through stages by predic-
tor variables. For example, being a boy 

Table 2 Comparison of latent transition analysis models with different latent statuses based on model selection statistics

No. of latent statuses No. of parameters 
estimated

G2 df Maximum log-
likelihood

AIC BIC

2 65 7483.1 9934 –15268.9 7613.1 8039.2

3 104 3708.2 9895 –13381.5 3916.2 4598.0

4 147 3192.7 9852 –13123.7 3486.7 4450.4

5 195 2785.7 9805 –12920.2 3137.7 4445.5

6 245 2482.7 9754 –12768.8 2972.7 4578.9

7 300 2341.8 9699 –12698.3 2941.9 4908.6

8 359 1359.2 9640 –12306.9 2077.2 4430.7

9 422 926.7 9577 –11866.7 1770.7 4537.3

10 489 1327.5 9510 –12191.1 2305.4 5511.3

df = degrees of freedom; AIC = Akaike information criterion; BIC = Bayesian information criterion.
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increased the risk of transition from the 
never smoking stage to the experiment-
er stage by 2.78-fold and to the regular 
smoking stage by 7.85-fold, and having 
a history of self-injury increased the risk 
of transition from the never smoking to 
the experimenter by 2.03-fold and to 
regular smoking by 2.83-fold.

Discussion

The results of the LTA revealed that 
the model with 9 statuses was appropri-
ate for our data. All of the 9 smoking 
stages could be interpreted with respect 
to item-response probabilities. For 
example, probabilities of being at the 

first stage (committer) were 100% in 
who had never smoked, 99.3% in those 
confident that they would never start 
smoking and 100% in those who had 
not smoked in the last month or last 
week. These results are in harmony with 
the results of the latent class analysis of 
our data [25].

Table 4 Results of latent transition analysis model with 9 statuses: probabilities of transition between statuses at time 1 (at 
baseline) and time 2 (after 12 months) 

Latent status at 
time 1

Latent status at time 2

Committer Immotive Progressive Contemplator Preparator Tried Experimenter Regular 
smoker

Daily 
smoker

Committer 0.881 0.000 0.007 0.012 0.001 0.068 0.021 0.003 0.009

Immotive 0.000 0.246 0.126 0.000 0.000 0.339 0.074 0.057 0.098

Progressive 0.291 0.032 0.303 0.000 0.000 0.297 0.077 0.000 0.000

Contemplator 0.000 0.000 0.070 0.326 0.000 0.231 0.028 0.000 0.345

Preparator 0.583 0.000 0.000 0.000 0.062 0.355 0.000 0.000 0.000

Tried 0.000 0.000 0.000 0.000 0.000 0.700 0.188 0.008 0.104

Experimenter 0.000 0.000 0.000 0.000 0.000 0.000 0.557 0.103 0.340

Regular smoker 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.899 0.101

Daily smoker 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.336 0.664

Bold font indicates higher conditional probability values.

Table 5 Results of latent transition analysis model with 3 statuses: prevalence of latent classes at time 1 (at baseline) and 
time 2 (after 12 months), and item-response probabilities constrained to be equal in the 2 time periods for the 4 smoking 
indicators

Variable Latent status

Never smoker Experimenter Regular smoker

Prevalence of class

Time period

Time 1 0.791 0.156 0.053

Time 2 0.698 0.209 0.093

Item-response probabilities

Smoking status

Never smoked 0.999 0.016 0.018

Tried only a puff or 1–2 cigarettes 0.000 0.770 0.035

Smoked > 2 but < 100 cigarettes in lifetime 0.000 0.212 0.026

Smoke occasionally, at least monthly, and > 100 cigarettes 
in lifetime 0.001 0.002 0.309

Smoke daily or almost every day 0.000 0.000 0.612

Smoked in past month

No 0.999 0.941 0.062

Yes 0.001 0.059 0.938

Smoked in past week

No 0.999 0.974 0.156

Yes 0.001 0.026 0.844

Bold font indicates higher conditional probability values.
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in 6 European countries, reported that 
34.9% of never smoker subjects were at 
the committer stage [30]. The observed 
differences may be due to differences in 
definitions and measurement tools and 
the age of the study samples.

The results of the LTA model with 3 
indicators showed that at the baseline of 
the study, the prevalence of experiment-
ers and regular smokers were 15.6% and 
5.3% respectively, rising to 20.9% and 
9.3% after 12 months. The prevalence 
of smoking in our samples was lower 
compared with other countries; 20% 
of adolescents in the USA [31], 30% of 
adolescents in Hong Kong (age range 
18–13 years) [32], 8.9% of students 
(mean age 13.6 years) in London [33], 

We found that 75.1% and 66.8% of 
students were at the committer stage 
at the first assessment (at baseline) and 
second assessment (after 12 months) 
respectively. Among never smoker 
students (if we consider only students 
in the first 5 stages), 94.3% at baseline 
and 95.8% at the end of the study were 

committers. In the United States, Hong 
et al. found that 90.9% of non-smoker 
high-school students were in the no 
smoking intent group [28]. In another 
study in the USA, 55% of non-smokers 
(ages 12–18 years) had low intention 
to smoke [29]. Kremers et al., studying a 
large sample with mean age of 13.3 years 

Table 6 Results of latent transition analysis model with 3 statuses: probabilities of 
transition between statuses at time 1 (at baseline) and time 2 (after 12 months)

Latent status at time 1 Latent status at time 2

Never smoker Experimenter Regular smoker

Never smoker 0.882 0.101 0.017

Experimenter 0.000 0.830 0.170

Regular smoker 0.000 0.000 1.000

Bold font indicates higher conditional probability values.

Table 7 Odds ratios of predictors of transition across smoking stages between assessments at baseline and after 12 months 

Variable Latent status transition

Never smoker to 
experimenter

Never smoker to 
regular smoker

Experimenter to regular 
smoker

Intercept (odds) 0.02 0.001 0.31

Sex (being boy) 2.78 7.85 8.30

Age (higher age) 1.05 1.10 1.19

Education major

Mathematics and physics 1.00 1.00 1.00

Empirical science 1.45 1.12 1.63

Humanities 1.15 0.99 2.19

Technical and vocational; Work and knowledge 1.28 3.37 2.18

Average school grade (higher grade) 0.95 0.97 0.94

Socioeconomic status

Very low 1.00 1.00 1.00

Low 0.89 1.22 0.92

Middle 0.83 1.10 0.69

High 1.16 1.76 0.62

Very high 1.09 1.02 2.71

Living with parents 0.70 0.92 0.48

Having smoker in the family 1.33 1.02 1.52

Having smoker friend 1.65 1.83 1.99

Lower self-esteem 1.03 1.04 1.01

Attitude to smoking score

–12 1.00 1.00 1.00

–9 to –11 2.10 1.63 3.42

> –9 3.42 3.29 4.56

Substance abuse 0.99 1.12 6.65

Having general risk-taking behaviours 1.66 1.83 0.56

Self-injury 2.03 2.81 1.01
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and 19% of male and 17% of female 
adolescents in Australia [34] were re-
ported to be regular smokers. Studies 
of cigarette smoking status in Iranian 
students have reported the prevalence 
of smoking to be 1.2% to 13.8%. Rea-
sons for such a wide range include dif-
ferences in the definitions of being a 
smoker, age distribution in the study 
samples and locations where the re-
search was conducted [10–12,35–38]. 
The prevalence of cigarette smoking in 
adolescents of neighbouring countries 
are higher; for example in Turkey more 
than 15% [14], in Pakistan 13.7% [15] 
and in Iraq 15.3% (25.1% and 2.7% 
in boys and girls respectively) [16] of 
adolescents reported being daily smok-
ers. The lower prevalence of regular 
smoking reported in the current study 
in comparison with recent studies in 
the Islamic Republic of Iran may be due 
to the fact that the sample comprised 
only 10th-grade students.

The results of this study indicated 
that after 1 year the percentage of never 
smokers declined from 79.1% to 69.8% 
and the percentage of experimenter and 
regular smoker increased from 15.6% 
and 5.3% to 20.9% and 9.3% respective-
ly. Furthermore after 1 year, 10.1% and 
1.7% of the never smokers had become 
experimenters and regular smokers re-
spectively, whereas 17% of experiment-
ers had become regular smokers. In a 
study in Shiraz, Ayatollahi et al. revealed 
that after 8 months 11.4% and 2.2% of 
never smoker students had transited 
to experimenter and regular smoking 
stages respectively and that 14.5% of 
the students at the experimenter stage 
had transited to regular smoking stage 
[22]. In another study in the Islamic 
Republic of Iran, Mohammadpoorasl 
et al. showed that after 1 year 14.3% and 
2.8% of never smoker students had 
transited to experimenter and regular 
smoking stages respectively and 16.5% 
of the students at the experimenter stage 
had transited to regular smoking [10]. 
The results of Hoving et al.’s study in 6 
European countries indicated that 7% 

of never smoker adolescents, with the 
mean age of 13.3 years, had transited 
to smoking monthly or more often at 
1-year follow-up [39].

Our results showed that being male 
increased the risk of transition from 
never smoker to experimenter and 
regular smoker about 3- and 8-fold re-
spectively, and also increased the risk of 
transition from experimenter to regular 
smoker more than 8-fold. In general, 
studies have shown that the smoking 
rate in men is higher than in women. Dif-
ferences in smoking rates between men 
and women in the European countries 
and the USA have reduced, however, 
particularly in adolescents. Yet in the 
Eastern Mediterranean, South Asia and 
Western Pacific regions, smoking rates 
among male adolescents are still much 
higher than among girls [40,41].

It is expected that older students 
would belong to more advanced stages 
of cigarette smoking [11,19,32,42]. 
However, Mohammadpoorasl et al. 
showed that in multivariable analysis, 
the age of students had no role in transi-
tion between smoking stages [10]. The 
results of the present study showed that 
despite low age variation in the study 
sample (SD 0.7 years), the age of stu-
dents had a significant role in transition 
between smoking stages.

The results of the LTA model with 
covariates showed that besides sex and 
age, other variables were associated 
with transition between smoking stages: 
education major, average examination 
scores, socioeconomic status, living 
with parents, having a smoker in the 
family, having a smoker friend, lower 
self-esteem, attitude toward smok-
ing, substance abuse, having general 
risk taking behaviours and self-injury. 
These results are similar to previous 
studies focusing on variables such as 
having general risk-taking behaviours 
[10,11,17], having a smoker in the fam-
ily [11,43,44], having a smoker friend 
[10,17,42], substance abuse [10,11,17], 
attitude toward smoking [10,11,45,27] 
and lower self-esteem [19]. In contrast 

with the results of the present study, 
a previous study indicated that socio-
economic status, living with parents 
and self-injury were not associated with 
transition between smoking stages in 
a multivariable model [46]. Although 
when we entered the socioeconomic 
status variable as a covariate, the LTA 
model was improved, contradictory 
results were seen for various levels of the 
socioeconomic status.

Several aspects of this study can 
limit the application of the findings. 
First, despite using quite satisfactory 
methodology and sampling methods, 
generalization of the study results is 
limited due to the fact that this study 
was limited to 10th grade students of 
Tabriz city. Secondly, the study relied 
on self-reported data. Thirdly, the 
predictors were only evaluated at the 
beginning of the study and could have 
changed during the period of the follow-
up. Fourthly, the relationship between 
a predictor variable and the transition 
between smoking stages can be evalu-
ated with comparison of LTA models 
with and without predictor variable, but 
the results of analysis did not provide 
P-value and confidence intervals for 
odds ratios, which may limit discussion 
about odds ratios especially when they 
are very close to 1.0.

Conclusion

The incidence of becoming a cigarette 
smoker among adolescents in our study 
was very high. Our findings are in favour 
of taking preventive measures in the ad-
olescence and pre-adolescence periods. 
Being male, higher age, having a smoker 
in the family, having smoker friends, 
lower self-esteem, attitude toward smok-
ing, substance abuse and having general 
risk-taking behaviours were associated 
with a higher probability of transition 
to higher smoking stages. More stud-
ies about the adolescent population 
are necessary to support the observed 
results of this study and thus allow for 
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