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ABSTRACT

Age at starting smoking is one of the determinant factors of nicotine dependence levels and smoking temptation. This
study was aimed to determine the age of smoking initiation and nicotine dependence and their association with smoking
temptation in smokers. In this cross-sectional study, 642 smokers from two cities in Iran (Gorgan and Isfahan) were
recruited by convenience sampling between the years 2012-13. Data collection methods included a demographic
questionnaire, Fagerstrom nicotine dependency test and cigarette smoking craving situations questionnaire of Velicer et
al. The average age at smoking onset was 19.16 + 5.88 years. There was a significant correlation between the age at
smoking onset, nicotine dependency, cigarette craving and number of daily smoked cigarettes (p <0.001). The average
scores of nicotine dependency test among those who had started smoking at the age of less than 16 years were
significantly higher compared to those who started smoking at the age of 16 or older (p <0.001). There was a statistically
significant difference between the average scores of smoking temptation and nicotine dependence levels (p <0.001). The
results showed that, the lower the age at starting smoking is, the higher will be the level of nicotine dependence,
cigarette craving, and number of daily consumed cigarettes. Therefore there is an essential need for specific treatment
interventions for smoking cessation in people with high nicotine dependence and earlier smoking age of onset.
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INTRODUCTION

Tobacco consumption is considered as one of the contributory factors in increasing the overall burden of
diseases which annually causes 4 million deaths around the world and reduces the average life
expectancy up to 14 years [1]. Additionally, smoking has been identified as 9% of globally death [2].
Several studies have shown that the prevalence of smoking in both genders is growing worldwide,
particularly among young individuals [3,4]. Epidemiological studies worldwide have demonstrated that
smoking is highly associated with the incidence of non-communicable and chronic diseases such as
cardiovascular disease, respiratory disease, cancer and stroke [5]. Cigarette mass production and
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widespread publicity, has led to turn many individuals into smoking and caused an excessive increase in
the number of smokers during the past decade [6].

According to World Health Organization (WHO) report in 2012, the prevalence of smoking in Iranian
individuals aged 15-64 is up to 11.8 percent. This rate is 22.1 percent among men and 1.8 percent in
women and the rate is rising [6]. Another study in Iran showed that the prevalence of smoking is 15.3
percent and 1.2 percent are passive smokers and the highest prevalence belongs to age groups of 35-64
years. Furthermore, its consumption in men is higher than women and the average number of cigarette
consumption is 14.69 cigarettes per day [7].

Majority of smokers from all over the world tend to quit smoking. In the United States, 70% of smokers
have tried to quit smoking for at least once and nearly 41 percent have tried to do so over the past year
[8]. However, only approximately 7 percent of them have been able to quit smoking for a year (9). Despite
the development of strategies to quit smoking, long term success rate is not high [10,11]. In a study
conducted in Iran, only 2.7 percent were able to quit smoking [7].

Smoking cessation behavior is a multidimensional problem and its predictor variables are divided into
several major categories including personal and demographic background, social and family background,
psychological and pathophysiologic background. Meanwhile, the age at smoking onset as an individual
and demographic variable and nicotine dependence as the underlying pathophysiologic background are
considered as the main factors in prediction of success in smoking cessation [12].

Early age of initiating cigarette smoking is associated with long-term smoking, higher use and high
nicotine dependence [13, 14]. Tayloi and Winder results showed that those who had started smoking
before the age of 14, compared to those who had started smoking after the age of 20 are more prone to
become heavy smokers [14]. Results of Hymowitz et al study on 13,415 smokers showed that initiating
cigarette smoking after the age 20 is the most important predictor variable of smoking cessation success
[15]. It was also revealed that cigarette smoking at a younger age can have harmful effects on brain
development and cause higher brain nicotine dependency [12].

The intensity of nicotine dependence is also considered as another strong predictor of smoking, since
induction of nicotine withdrawal symptoms lead to cigarette craving or temptation. Generally, the
severity of nicotine dependence is measured by Fagerstrom nicotine dependence test which includes 6
simple questions and the score range of 0-10. The closer the score is to 10, the higher is the person's
nicotine dependency [16]. Moreover, at the time of cessation, high nicotine dependency increases the
need of treatment with high doses of replacement nicotine [17,18]. The results of studies have shown that
people with scores of 7 or higher in the Fagerstrom test compared to other smokers, have experienced
more severe symptoms of nicotine deprivation and may fail in their efforts to quit smoking [12,19,20].
Aryanpour and colleagues concluded that high nicotine dependency is associated with less success rate
in smoking cessation [21] and on the other hand, another study showed that high nicotine dependency
increases the motivation and thought of smoking cessation [22].

Therefore it seems that early initiation of cigarette smoking by increasing nicotine dependency will
increase cigarette craving and thus reduces the rate of success in smoking cessation. Based on our
literature review, few studies have been conducted in Iran about the age variables in smoking initiation,
nicotine dependence and their association with smoking temptation. The aim of this study was to
determine the age of smoking initiation and nicotine dependence and their association to cigarette
smoking temptation in smokers.

MATERIAL AND METHOD

Samples

Participants in the study are 642 smokers from Isfahan and Gorgan, Iran. Their age range was 16-80 years
with a mean standard deviation (* SD) of 33.27£11.90 years and the average age at smoking onset
was19.16 + 5.88 years, who smoked an average of 15.04(S.D=10.30) cigarettes per day.

Measures

In order to measure the amount of nicotine dependence, Fagerstrom test for nicotine dependency
(FTND) was used [16].

According to this test, those who smoke their first cigarette, 5 minutes after waking up are given the score
of3, after 6-30 minutes score of 2, 31-60 minutes later are given the score of one and finally those who
smoke after 60 minutes are given Zero. For those who smoked tobaccos in prohibited places were given
one score and for the rest, the score was zero. Those who had trouble quitting the first cigarette smoking
in the morning were given 1 score and those who had trouble quitting the rest of the times, received the
score of zero. Those who smoked more cigarettes in the early morning compared to rest of the day were
given score of one and others were given 2 scores. In case of severe illness so that individuals should be in
bed for most of the day, if the person smokes, the score of 1 was given, otherwise the score was zero. The
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score range was from zero to 10 (16). The reliability and validity of the used questionnaire have been
approved in studies of Ziaoddin et al. [23] and Heydari et al. [24].

Specificity and sensitivity of the Fagerstrom test were 67.5 and 76.2 percent respectively [25]. In this
study, those with a score of 7 or higher were considered as people with severe nicotine dependence, score
of 4-6 as moderate and score of 3 or less were considered as mild nicotine dependence (16). Also the
variable of age at the time of starting smoking in the analysis was put into two groups: under 16 years and
16 years and above.

To measure the temptation, the short-form of Velicer and colleagues questionnaire [26] was used which
included 9 questions regarding the tempting situations for smoking. Answers to the questions were in the
form of Likert-type scale with five responses of "Not at all" to "very high" and a score of 1 to 5 was
assigned for each of them. Then the total score was divided by the number of questions and then the score
of each individual was calculated between a minimum of 1 and a maximum of 5, accordingly.

Reliability and validity of the mentioned questionnaire was approved in a previous study [27].

Procedure

This cross-sectional study with a descriptive and analytical approach was conducted between 2012 and
2013 using convenience sampling. This study is the result of integrating two separate studies regarding
smoking, according to the variables of trans-theoretical model that are approved by the University of
Medical Sciences, Isfahan & Gorgan, Iran. In this analysis, age at starting smoking, nicotine dependence
and cigarette craving and their association with smoking were assessed. The questionnaires were
completed at the presence of questioners with oral consent of the participants. They were assured that
their responses will be kept confidential and only used for research purposes. Inclusion criteria were
people who were smokers at the time of the study and were taking at least one cigarette per day [28].
Analysis

Descriptive data analysis (frequency distribution, mean and standard deviation) was performed using the
statistical software SPSS version 17. Based on the Shapiro-Wilk test, since the quantitative data were non-
normally distributed, Mann-Whitney test was used in order to assess the relationship between age groups
of smoking initiation and smoking temptation variables. Kruskal-Wallis test was used to assess the
association between cigarette smoking craving and three grouped nicotine dependence. Moreover, to
assess the correlation between the studied variables, Spearman rank correlation coefficient was used.
Alpha level set at 0.05.

RESULTS
The average of FTND was 3.77(S.D= 2.70) and the mean score for smoking temptation was
3.40(S.D=0.77). Of the studied population, 164 subjects (25.5 %) had started smoking before the age of 16
and the rest at age of 16 or older. Moreover, 336 individuals (52.4 %) had mild nicotine dependence, 185
(28.8%) had moderate dependence and the remainder (18.8 %) had high nicotine dependence.
The Spearman correlation test results showed that there was a significant correlation between the age at
starting smoking, nicotine dependence and cigarette smoking craving and the number of daily consumed
cigarettes (Table 1). The average scores of nicotine dependence in those who had started smoking at the
age of less than 16 was 4.52 and in people who had started smoking after the age of 16 was 3.51
(p<0.001). Besides, The mean scores of smoking temptation among subjects who had started smoking at
the age of less than 16 was 3.51 and in rest of the groups was 3.36. These differences were statistically
significant based on the results of the Mann-Whitney test (P<0.036). Kruskal-Wallis test results showed
that there is a statistical correlation between the average scores of cigarette smoking temptation and
nicotine dependence levels (Table 2).

Table 1: Correlation among age at smoking initiation, nicotine dependency, temptation, and number of

daily consumed cigarettes

1 2 3 4
1.age at smoking onset 1.00 0.165* -0.133* -0.152*
2.nicotine dependency 0.443* 0.670*
3.temptation 0.284*
4.Daily smoking

* Correlation is significant at the 0.001 level (2-tailed)

Table 2.Mean and S.D of temptation scores in three levels of nicotine dependency

Nicotine dependency Mean (S.D) X2 P-value
Low dependence 3.11 (0.74)

Middle dependence 3.60 (0.64) 103.569 <0.0001

High Dependence 3.88 (0.67)
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DISCUSSION

The results showed that the early age of smoking initiation, nicotine dependence and cigarette craving
and increase in smoking are all correlated. The entire mentioned factors, increase smoking cessation
failure rates.

Result of Breslau and Peterson [13], Khuder and colleagues [29] and Lando et al. [30] showed that those
who had started smoking at a younger age due to greater nicotine dependence and cigarette craving had
experienced more failure compared to those who had started smoking at older ages.

The results also showed that, increase in the amount of nicotine dependence and cigarette craving,
increases the number of daily consumed cigarettes by smokers. However, according to the "Hardening
Hypothesis ", in countries such as Sweden and the United States because of the "anti-smoking climate" in
recent decades, the prevalence of smoking has notably declined and reached a constant level. Based on
the evidences and experimental observations, the remaining smokers had failed to cease smoking due to
their intense nicotine dependence and cannot easily quit smoking [31,32]. The results of Irvin and
Brandon indicated that smoking rates in the United States has declined in recent years and concluded that
due to their high dependency, helping the remaining smokers in smoking cessation has become a
challenging issue [33].

Fagerstrom & Furberg results indicated that the prevalence of smoking in Norway and Germany are much
higher than the US and Sweden, but the amount of nicotine dependence in smokers in the said countries
are notably higher than Norway and Germany, therefore smoking cessation still remains a difficulty for
the mentioned smokers. Furthermore, smokers in Norway and Germany can easily quit smoking due to
their mild nicotine dependence but the remaining smokers in countries such as the US and Sweden need
therapeutic interventions in order to successfully quit smoking [34].

The findings also showed that nicotine dependence is higher in subjects who had started smoking at
younger ages. The results of Khuder and colleagues also revealed that the failure rate of cigarette smoking
in those who started smoking at age of less than 16 were 2.1 times more than individuals who started
smoking later [29]. The results of other studies also showed that the younger age of starting smoking is
directly associated with higher nicotine dependence [13,19,20].

The results of Islami et al. also showed that the amount of nicotine dependence in those who had started
smoking at the age of 20 and younger was higher compared to those who had begun to smoke at 20 and
older [35].

The results of this study confirm that people with severe dependence are more tempted than other
smokers which is obvious, as it is expected that the severity of nicotine withdrawal symptoms will be
higher in nicotine dependent individuals, thus increases their desire and temptation of smoking which
leads to difficulty and failure to quit smoking. The results of Aryanpour and colleagues showed that the
success rate of smoking cessation in people with high and low nicotine dependency is 59.4 and 70.5 %
respectively [21].

Cross- sectional nature of this study and lack of biochemical assessment of nicotine metabolites to
measure nicotine dependence are some of the limitations in this study that should be considered in
generalization of the results. Conducting prospective design, biochemical verification of the nicotine
dependency, and replicating of the current findings in future study should be included.

CONCLUSION

This study demonstrated that smoking onset at an early age increases nicotine dependence of the
individuals, their temptation of smoking and the number of daily consumed cigarettes. Specific treatment
interventions for smoking cessation in people with early age initiation of smoking and high nicotine
dependency are essential.

COMPETING INTERESTS
The authors declare that they have no competing interests.

ACKNOWLEDGEMENT

The authors would like to express their appreciation to the participants of the study. We are also grateful
to the Deputy of Research and Technology of Golestan University of medical sciences, Isfahan University
of Medical Sciences and staff of Gorgan health center for their help and assistance.

REFERENCES

1. Peto R, Lopez AD, Boreham ], Thun M. (2012). Mortality from smoking in developed countries 1950 2005 (or
later). Population. 251351(103074):112996.

BEPLS Vol 5 [5] April 2016 11|Page ©2016 AELS, INDIA



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

Charkazi etal

WorldHealthOrganization. (2010).Process for a Global Strategy on Diet Physical Activity and Health. Geneva:
World Health organization.

3.Nierkens V, De Vries H, Stronks K. (2006).Smoking in immigrants: do socioeconomic gradients follow the
pattern expected from the tobacco epidemic? Tobacco Control. 15(5):385-91.

Ramlau R, Didkowska ], Wojciechowska U, Tarkowski W. (2004). [Tobacco smoking in Wielkopolska towards the
end of 20th century]. Pneumonologia i alergologia polska.73(2):128-34.

Slama K. (2004). Current challenges in tobacco control [State of the Art]. The International Journal of
Tuberculosis and Lung Disease. 8(10):1160-72.

WorldHealthOrganization. (2013).Report on the global tobacco epidemic: enforcing bans on tobacco advertising,
promotion and sponsorship: World Health Organization.

Mehrabi S DA, MoradiGh, Esmailnasab N, Pooladi A, Alikhani S, Alaeddini F. (2007).Smoking among 15-to 64-
Year-Old Iranian People in 2005. Iranian Journal of Epidemiology;1&2(3):1-9.
USDepartmentofHealthHumanServices. (1990). The health benefits of smoking cessation (DHHS Publication
No.(CDC) 90-8516). USA, US Department of Health and Human Services. Public Health Service, Centers for
Disease Control, Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health.
Fiore MC, Bailey WC, Cohen SJ, Dorfman SF, Goldstein MG, Gritz ER, et al.(2000). Treating tobacco use and
dependence: clinical practice guideline. Treating tobacco use and dependence: clinical practice guideline: DHHS.
Hughes JR, Goldstein MG, Hurt RD, Shiffman S. (1999).Recent advances in the pharmacotherapy of smoking.
JAMA. ;281(1):72-6.

Wu P, Wilson K, Dimoulas P, Mills EJ. (2006).Effectiveness of smoking cessation therapies: a systematic review
and meta-analysis. BMC Public Health. 6(1):300.

Caponnetto P, Polosa R. (2008).Common predictors of smoking cessation in clinical practice. Respiratory
Medicine. 102(8):1182-92.

Breslau N, Fenn N, Peterson EL. (1993).Early smoking initiation and nicotine dependence in a cohort of young
adults. Drug and Alcohol Dependence.;33(2):129-37.

Taioli E, Wynder EL. (1991).Effect of the age at which smoking begins on frequency of smoking in adulthood.
New England Journal of Medicine. 325(13):968-9.

Hymowitz N, Cummings KM, Hyland A, Lynn WR, Pechacek TF, Hartwell TD. (1997).Predictors of smoking
cessation in a cohort of adult smokers followed for five years. Tobacco Control. 6(suppl 2):S57.

Heatherton TF, Kozlowski LT, Frecker RC, FAGERSTROM KO. The Fagerstrom test for nicotine dependence: a
revision of the Fagerstrom Tolerance Questionnaire. British Journal of Addiction. 1991;86(9):1119-27.

Shiffman S, Di Marino ME, Pillitteri JL. The effectiveness of nicotine patch and nicotine lozenge in very heavy
smokers. Journal of Substance Abuse Treatment. 2005;28(1):49-55.

Balfour D, Benowitz N, Fagerstrom K, Kunze M, Keil U. (2000). Diagnosis and treatment of nicotine dependence
with emphasis on nicotine replacement therapy. A status report. European Heart Journal. 21(6):438-45.

Dale LC, Glover ED, Sachs DP, Schroeder DR, Offord KP, Croghan IT, et al. (2001).Bupropion for smoking
cessationpredictors of successful outcome. Chest Journal. 119(5):1357-64.

Harris K], Okuyemi KS, Catley D, Mayo MS, Ge B, Ahluwalia ]S. (2004). Predictors of smoking cessation among
African-Americans enrolled in a randomized controlled trial of bupropion. Preventive Medicine. ;38(4):498-502.
21.Arianpour M BM, Imami H,Heydari GR,Arian M,Masjedi MR. (2008).Predection of smoking cessation bases on
Fagerstrom test. Journal of Hormozgan University of Medical Sciences 11(4): 253-9.

John U, Meyer C, Rumpf H-J, Hapke U. (2003).Relation among stage of change, demographic characteristics,
smoking history, and nicotine dependence in an adult German population. Preventive Medicine. ;37(4):368-74.
Ziaadini H KA, Nakhaee N, Taherzadeh H. (2008).Prevalence of cigarette smoking and relevant factors among
school students in south of Iran . Journal of Fundamentals of Mental Health;10(39): 239-45.

GR. H. (2009).Good Time for Starting Smoking Cessation Programs. Pajohandeh;] Shahid Beheshti Uni Med Sci
14(2):53-7.

Huang CL, Lin HH, Wang HH. Evaluating screening performances of the Fagerstrom tolerance questionnaire, the
Fagerstrom test for nicotine dependence and the heavy smoking index among Taiwanese male smokers. Journal
of Clinical Nursing. 2008;17(7):884-90.

Velicer WF, DiClemente CC, Rossi ]S, Prochaska JO. (1990).Relapse situations and self-efficacy: An integrative
model. Addictive Behaviors. 15(3):271-83.

Charkazi A, Shahnazi H, Ghourchaei AB, Mirkarimi K.(2012). Smoking behaviors in Iranian male students: An
application of transtheoretical model. Journal of Education and Health Promotion.2;1.

Velicer WF, Fava JL, Prochaska JO, Abrams DB, Emmons KM, Pierce JP. (1995).Distribution of smokers by stage in
three representative samples. Preventive Medicine. 24(4):401-11.

Khuder SA, Dayal HH, Mutgi AB. (1999). Age at smoking onset and its effect on smoking cessation. Addictive
Behaviors. 24(5):673-7.

Lando HA, Thai DT, Murray DM, Robinson LA, Jeffery RW, Sherwood NE, et al. (1999).Age of initiation, smoking
patterns, and risk in a population of working adults. Preventive Medicine.29(6):590-8.

Warner KE, Burns DM. (2003).Hardening and the hard-core smoker: concepts, evidence, and implications.
Nicotine & Tobacco Research. 5(1):37-48.

Hughes JR, Brandon TH. A softer view of hardening. Nicotine & Tobacco Research. 2003;5(6):961-2.

Irvin JE, Brandon TH. (2000).he increasing recalcitrance of smokers in clinical trials. Nicotine & Tobacco
Research.2(1):79-84.

BEPLS Vol 5 [5] April 2016 12|Page ©2016 AELS, INDIA



34. Fagerstrom K, Furberg H. (2008).A comparison of the Fagerstrom Test for Nicotine Dependence and smoking
prevalence across countries. Addiction.103(5):841-5.

35. Eslami AA, Charkazi A, Mostafavi F, Shahnazi H, Badeleh MT, Sharifirad GR. (2012).Smoking behavior, nicotine
dependency, and motivation to cessation among smokers in the preparation stage of change. Journal of
Education and Health Promotion. 1.

A Charkazi, G Sharifirad,A Zafarzadeh, H Shahnazi, M Mansourian, A Shaheryari, M H M Nejad,G M Kouchaki , M T
Badeleh,Y D ShahamatK MirkarimiM Mohammadi. Age at Smoking Onset, Nicotine Dependence And Their
Association With Smoking Temptation Among Smokers. Bull. Env. Pharmacol. Life Sci., Vol 5 [5] April 2016: 08-13

BEPLS Vol 5 [5] April 2016 13|Page ©2016 AELS, INDIA



