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Smoking Behavior among Turkish Twins

Fazil ALIEV and Sevgi YURT ONCEL

Abstract—In this study we introduce the first adult twin study in
Turkey, focused on smoking behavior, and laying the foundation to
register all twins born in Turkey for research purposes. Using Turkish
twins will contribute to our understanding of health problems in the
context of cultural differences.

Index Terms—Smoking, Nicotine Dependence, Twin Models,
,Structural Equation Modeling, FTND-(Fagerstrom Test of Nicotine
Dependence), Clustered Logistic Regression

I. INTRODUCTION

We assessed 309 adult twin pairs (339 males and 279
females) between ages 15 and 45 living in the Kirikkale and
Ankara regions of Turkey, and administered a health and
lifestyle interview which included questions about smoking
status and smoking history. We analyzed the data using
descriptive statistics, t-tests, chi-square tests, and bivariate and
multivariate clustered logistic regression. In addition, we fit
bivariate Structural Equation Models (SEM) to determine
contributions of latent genetic and environmental factors to
smoking outcomes in this sample.

Design of the sample: The study was carried out at Kirikkale
University, in Kirikkale, Turkey. Kirikkale is a city in the
central Anatolian region of Turkey. It is located 80 km east of
Ankara, which is the capital of Turkey. We created a list of 1000
twin pairs using different sources: by asking schools, by using
available municipality and health centers records and by
inquiring in neighborhoods. A subset of 325 pairs (650
individuals) was selected randomly from those individuals over
the age of 15 years. 626 individuals were interviewed with
face-to-face interviews as a data collection method to ensure
data quality. Four individuals refused the interview and we
removed those pairs from the list. The final sample consisted of
618 individuals. The brief report about this study and sample
characteristics are published by the authors in Oncel et al., 2013
[9].

Descriptive statistics, cross tables, and correlation analyses
were performed with IBM SPSS-20. Assumptions about the
Normal distribution of variables were tested using the
Kolmogorov-Smirnov tests. We performed t-tests for equality
of means of non-categorical variables (number of cigarettes per
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day, and FTND score) between genders. In analyses including
both twins we used family ID as a clustering variable. Risk
factors for smoking were determined and assessed first by
univariate  clustered logistic regression, and then by
multivariate clustered logistic regression involving significant
predictors from the univariate logistic regression using SAS
software Chi-square tests were used to determine whether there
were significant associations between categorical variables. The
Cramer’s V for nominal by nominal variables and the Gamma
for ordinal by nominal variables provided information about the
strength of the association between two categorical variables.
SEM was performed using the OpenMx software in R [6]. The
classical twin study allows us to partition the variance in a trait
into additive genetic (A), common environmental (C) and
unique environmental (E) factors by comparing the similarity
between monozygotic (MZ) and dizygotic (DZ) twins [5]. To
partition the variance in liability to nicotine dependence (ND), it
is necessary to take smoking initiation (SI) into account as ND is
conditional on SI. This is modelled using the CCC model with
a pathway connecting both phenotypes [2]. Estimates can be
obtained for the A, C and E sources of variance in ND that are
shared with Sl, through the causal pathway, as well as for A, C
and E factors contributing to ND, independent of SI. Analyses
proceed with fitting a series of alternative models, testing the
significance of the contributions of the different sources of
variance using a maximum likelihood approach in which the
best model is chosen using a combination of goodness-of-fit and
parsimony.

178 participants (28.8%) were identified as smokers,
smoking every day for a month or longer, of which 79.2% were
males and 20.8% were females. Means for number of cigarettes
per day and FTND score were higher in males than in females,
and age of onset was earlier in males. There was a significant
positive correlation between FTND score and number of
cigarettes smoked per day, and a significant negative correlation
between both variables and age at onset of smoking. Our study
showed that gender, presence of a smoking twin in the family,
age, alcohol use, marital status, and daily sports activities,
feeling moody all played a significant role in smoking behavior
among twins. The twin analysis suggested that 79.5% of the
liability to FTND was influenced by genetic factors and 20.5%
by unique environment, while familial resemblance for smoking
initiation was best explained by common environmental factors
[10].

MAIN RESULTS
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IV. CONCLUSIONS

Marked differences in the prevalence of smoking behavior in
men versus women are observed for the Turkish population.
Genetic analyses showed that common environmental factors
primarily contributed to smoking initiation while genetic factors
explained a greater proportion of the variance in liability to
nicotine dependence. Our study shows higher heritability
estimate of FTND scores and higher shared environmental
influence on smoking initiation for both males and females than
reported in previous studies.
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