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Abstract 

 

This study explored five-factor personality traits and their higher order factors as predictors of the age of cigarette smoking 
initiation and current smoking status among 457 primary school girls and 443 boys, aged 10 to 16 years. Cox proportional 

hazards regression analyses showed that five-factor personality traits predicted the age of smoking initiation. Neuroticism 
predicted earlier and Conscientiousness later age of smoking initiation in girls, while Neuroticism and Extraversion predicted 

earlier, and Conscientiousness later age of smoking initiation in boys. Personality traits also predicted current smoking status. 
Girls were more likely to smoke if lower on Conscientiousness, and boys if lower on Conscientiousness and higher on 

Extraversion and Neuroticism. Regarding higher order factors, alpha factor predicted the age of the first smoking experience and 
current smoking status in girls, while in boys, both factors predicted both criteria, and additionally their interaction predicted 

current smoking status. Implications of these results for health education and intervention programs are discussed. 
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1. Introduction 

The earlier people start smoking cigarettes the more likely they are to become nicotine dependent in adulthood 

and have more trouble quitting smoking [1]. Therefore, for the development of successful prevention and 

intervention programs to reduce smoking-related morbidity and mortality, determinants of smoking initiation should 

be explored. 

Research show that personality traits derived from different theoretical frameworks predict various smoking 

behaviors in children and adults. Although Five-Factor Model has often been used for this purpose, and especially 

on adult samples, few studies have examined its role in smoking initiation and other smoking behaviors on the 

samples of adolescents [e.g. 2, 3, 4]. The most consistent finding is that high Neuroticism and Extraversion predict 

the onset of adolescent smoking. Both traits measured at age 16 are independently related with smoking in 

adulthood [5]. The study on Dutch adolescents has found that low Agreeableness and Conscientiousness along with 

high Neuroticism were negative and high Openness and Extraversion positive predictors of lifetime smoking [4]. 

Although these studies confirmed the relationships between personality traits and smoking onset, until now, as far as 

we know, no studies examined how personality traits predict the exact age of smoking initiation in adolescents.  

Personality traits, as it is well known, show relatively high long-term stability even in early adolescence, a period 

of important biological and social transformations [6] and, therefore, they are not appropriate targets for 

psychological interventions. However, recently proposed Five Factor Theory (FFT) of personality [7] can be helpful 

in identifying possible personality-related target of interventions. Namely, one important feature of FFT as 
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integrating and systematizing framework for explaining personality functioning is that it distinguishes between basic 

tendencies and characteristic adaptations. Personality traits such as extraversion, agreeableness, conscientiousness, 

neuroticism, and openness are basic tendencies that refer to the abstract underlying potentials of an individual, while 

attitudes, roles, relationships, goals and habits are characteristic adaptations developed from interactions between 

basic tendencies and environmental demands [7]. Characteristic adaptations enable us to adapt to the changing social 

environmental conditions although they may not always be optimal regarding personal goals. From the standpoint of 

health education, it is important that they also change over time in response to biological maturation, social roles 

and/or expectations, changes in environment as well as in response to interventions. 

 The aim of this study was to examine how five-factor personality traits predict the age of smoking initiation as 

well as actual smoking status in early adolescents. In order to get more parsimonious results, the effects of higher-

order personality traits, alpha (agreeableness, conscientiousness and emotional stability) and beta factor 

(extraversion and openness), as well as their interaction were also analyzed in relation to the same smoking 

behaviors. These factors are sometimes named as plasticity and stability or general approach and avoidance 

tendencies. Exploring these superfactors in the context of smoking behavior is important because they reflect 

individual differences in the functioning of dopaminergic and serotonergic systems which are relevant mechanisms 

underlying stress and health outcomes [8, 9] as well as smoking behavior [10]. 

Despite well-explored gender differences in adult smoking, relatively little is known how gender moderates the 

role of personality traits in predicting smoking behaviors of adolescents. Therefore, we examined these questions 

separately for girls and boys. 

We hypothesized that five-factor personality traits, especially Extraversion, Neuroticism and Conscientiousness 

predict the age of smoking initiation and smoking status in adolescents. Some gender differences in the effects of 

these traits are also expected because it is known that approach-related traits (e.g. Extraversion, Activity and 

Sensation seeking), even in childhood, have stronger effects on males', while avoidance-related traits (e.g. 

Neuroticism and Conscientiousness) more strongly affects females' psychopathology and smoking behavior [e.g. 11, 

12, 13]. Additionally, it is well known that men tend to engage in riskier behaviors then women, and, therefore, 

theirs scores on behaviors typical to behavioral approach system will be higher, and on behaviors typical to 

behavioral inhibition system lower [14].  

 

 

2. Materials and methods 

 

2.1. Subjects and procedure 

 

The sample consisted of 900 primary school children (457 girls and 443 boys) from one county in Croatia. Their 

age ranged from 10 to 16 years (girls M = 13.31; SD = 1.22; boys M = 13.33; SD = 2.29). In order to obtain 

representative sample of participants, 11 out of 60 primary schools from one county, as well as classes within the 

schools were selected by using simple random sampling method. The questionnaires were administered during 

school hours after obtaining written consent from participants and their parents to whom complete anonymity was 

guaranteed. This procedure was approved by The County Department of Education, as well as Ethics Committee of 

the Department of Psychology. 

 

2.2. Measures 

 

Five-factor personality traits were measured by 25 items adjective-type scale (5 for each dimension), constructed 

by using lexical approach [15]. Previous research showed that primary school children easily understand items of 

this scale and that it has sound psychometric properties. Confirmatory factor analysis yielded results consistent with 

five-factor structure [16]. The internal reliability coefficients (Cronbach-alpha) obtained on this sample are .61 for 

Extraversion, .60 for Agreeableness, .68 for Conscientiousness, .65 for Neuroticism and .63 for Openness. 

Correlations between traits ranged from .01 to .52. Girls obtained higher scores than boys on four traits, with 

Openness showing no significant gender differences. Higher order alpha (Agreeableness, Conscientiousness and 

Emotional Stability) and beta factors (Extraversion and Openness) were computed using standardized values.  

The initiation of smoking was assessed by the question „How old were you when you had your first cigarette 

experience?“. Participants were also asked how frequently they smoked at the time the study was being carried on 

(never to every day). 
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3. Results 

 

At the time of the research 173 girls (37.86%) and 175 boys (39.5%) had had their first cigarette experience (χ2 = 

.01; df = 1; p = .93). The average age of the first cigarette experience was 11.34 (SD = 1.0) years for girls and 11.21 

(SD = 1.10) years for boys (t = 1.18; p = .24; d = .12).  

Compared to those without smoking experience, girls with this experience obtained higher scores on Neuroticism 

(t = 3.95; p < .001; d = .38), and lower on Conscientiousness (t = 2.74; p = .006; d = .26), while boys obtained 

higher scores on Neuroticism (t = 2.38; p = .02; d =.23), and Extraversion (t = 2.08; p = .04; d = .20). 

In order to explore how five-factor personality traits predict the age of the first smoking experience we performed 

Cox proportional hazards regression analyses, for girls and boys separately (Table 1). This analysis was used 

because it takes into account participants who have experience in smoking as well as those who have not. 

 

Table 1. Cox proportional-hazards regression analysis with five-factor personality traits as predictors. 

 

Predictors B SE HR 95% CI p 

Girls 

Extraversion 

Agreeableness 

Conscientiousness 

Neuroticism 

Openness 

0.03 

0.06 

-0.07 

0.08 

-0.03 

0.03 

0.03 

0.03 

0.02 

0.03 

1.03 

1.06 

0.93 

1.08 

0.97 

0.97 - 1.09 

0.99 - 1.13 

0.88 - 0.99 

1.04 - 1.13 

0.92 - 1.03 

.35 

.09 

.02 

<.001 

.35 

Boys 

Extraversion 

Agreeableness 

Conscientiousness 

Neuroticism 

Openness 

0.07 

0.03 

-0.06 

0.05 

-0.03 

0.03 

0.03 

0.03 

0.02 

0.03 

1.07 

1.03 

0.94 

1.05 

0.97 

1.01 - 1.14 

0.97 - 1.09 

0.90 - 0.99 

1.01 - 1.09 

0.92 - 1.02 

.02 

.38 

.02 

.01 

.28 

Note. SE = Standard Error. HR = Hazard ratio. CI = Confidence Interval. 

 

Five-factor personality traits reliably predicted the age of the first smoking experience in girls (χ2 = 22.41; df = 5; 

p < .001) and in boys (χ2 = 17.12; df = 5; p = .004). Girls higher on Neuroticism and lower on Conscientiousness and 

boys higher on Extraversion and Neuroticism and lower on Conscientiousness reported earlier first smoking 

experience. 

Out of those who had had their first smoking experience at the time of the study 76 (43.93%) girls, and 95 

(54.28%) boys (χ2 = .71; df = 3; p = .87) had continued smoking at various frequency rates (from several times a 

year to every day). Mean interval between their first smoking experience and the assessment of their smoking status 

was 2.5 years (SD = 1.12), with no gender differences (t = .74; p = .46; d = .12). 

Compared to those who smoke cigarettes, girls who did not smoke were significantly more conscientious (t = 

3.62; p < .001; d = .52), while boys were less neurotic (t = 2.04; p = .042; d = 0.24), and less extraverted (t = 2.15; p 

= .032; d = .26). 

To examine how personality traits predicted smoking, a binary logistic regression was performed on boys and 

girls separately, with personality traits as predictors and smoking status (smoke versus never smoke) as the criterion 

variable (Table 2). 

 

Table 2. Binary logistic regression with five-factor personality traits as predictors. 

      

Girls Boys  

Predictors OR 95% CI p OR 95% CI p 

Extraversion 

Agreeableness 

Conscientiousness 

Neuroticism 

Openness 

1.07 

1.00 

0.84 

1.07 

1.02 

0.96-1.19 

0.89-1.12 

0.74-0.93 

0.99-1.15 

0.92-1.13 

.23 

.95 

.001 

.09 

.68 

1.16 

0.99 

0.92 

1.07 

0.95 

1.05-1.28 

0.90-1.10 

0.85-1.00 

1.00-1.14 

0.87-1.05 

.004 

.89 

.04 

.04 

.31 

Note. OR = Odds Ratio. CI = Confidence Interval. Smoking status was coded as dichotomous variable (0 = Non-smokers, 1 = Smokers). 
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Personality traits significantly predicted smoking status in girls (χ2 = 17.43; df = 5; p = .004) as well as in boys 

(χ2 = 16.60; df = 5; p = .005). Girls were more likely to smoke if they were less conscientious and boys if they were 

less conscientious, more extraverted and neurotic. 

We also examined the effects of alpha and beta factors on the first smoking experience and current smoking 

status. These analyses enabled us to examine the interaction effects of two higher order dimensions on both criteria. 

Interaction terms were not included in previous analyses in order to avoid the problem of multicollinearity and 

because of too few outcome events per predictor variable [17]. Hierarchical Cox proportional hazard analyses 

showed that alpha factor significantly predicted the age of the first smoking experience in girls (HR = .90; 95% CI = 

.83 – .98; p = .01), while in boys both alpha (HR = .90; 95% CI = .82 – .98; p = .01) and beta factors (HR = 1.14; 

95% CI = 1.02 – 1.27; p = .02) significantly predicted the age of the first smoking experience, which is in accord 

with the results presented in Table 1. Interaction terms in the second step did not significantly improve the 

prediction of the criterion variable neither in girls (χ2 = .10; df = 1; p = .750) nor in boys (χ2 = 1.53; df = 1; p = .217). 

The results of hierarchical binary logistic regression analyses showed that only alpha factor significantly predicted 

smoking status in girls (OR = .76; 95% CI = .65 – .88; p < .001), while interaction term did not significantly 

improve the prediction (χ2 = 2.03; df = 1; p = .154). In boys, both alpha (OR = .81; 95% CI = .70 – .94; p < .01) and 

beta factors (OR = 1.32; 95% CI = 1.10 – 1.59; p < .01) significantly predicted their smoking status, and their 

interaction term significantly improved the prediction (χ2 = 4.80; df = 1; p = .029; OR = 1.21; 95% CI = 1.02 – 1.44; 

p = .03) (Figure 1). 

 

 

Fig. 1. Interaction between alpha and beta factor as a predictor of current smoking status in boys. 

 

Figure 1 shows that smokers and non-smokers had opposite pattern of scores. Compared to non-smokers, 

smokers had lower scores on alpha and higher on beta factor. On both factors, the scores of non-smokers were close 

to the average values, while those of smokers were somewhat more pronounced. 

 

 

4. Discussion 

 

The results showed that higher Neuroticism and lower Conscientiousness predicted earlier first smoking 

experience in both girls and boys, while higher Extraversion predicted earlier first smoking experience only in boys. 

Regarding current smoking status, both girls and boys were more likely to smoke cigarettes if they were lower on 

Conscientiousness, while higher Extraversion and Neuroticism predicted current smoking only in boys. The 

underlying mechanisms through which these personality traits exert their effects on smoking behaviors are probably 

similar to those described on adults. Most frequently suggested mechanisms that explain the associations between 

these personality traits and smoking are lower levels of self-control (low Conscientiousness), higher levels of 

excitement-seeking and higher sociability (Extraversion), as well as self-medication with nicotine as an attempt to 

alleviate high negative affect (Neuroticism) [10, 18].  
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The most prominent gender differences were obtained for Extraversion, which is a significant risk factor for 

earlier smoking initiation as well as current smoking status only in boys. The effects of Neuroticism were also 

somewhat different across gender. It was more important risk factor of early smoking initiation in girls, and current 

smoking status in boys. Conscientiousness was riskier factor of current smoking in girls. This pattern of results may 

shed some light on the dynamic of the relationship between personality and smoking behavior. It seems that in girls 

Neuroticism has the most important role for the earlier initiation of smoking and Conscientiousness for its 

continuation, while in boys Extraversion is somewhat more important for the continuation than for the initiation of 

smoking.  

The results obtained by using higher order factors as predictors of smoking behaviors mainly paralleled those 

obtained by primary dimensions. Alpha factor predicted the age of the smoking experience and current smoking 

status in girls, while in boys both alpha and beta factors predicted both criteria. The novelty is the interaction effect 

of alpha and beta factors on smoking status in boys, showing that compared to non-smokers, smokers had opposite 

pattern of scores, lower on alpha and higher on beta factor.  

Generally, the results are mainly in accord with our hypothesis that approach-related traits such as Extraversion 

would have stronger effect on boys', and avoidance-related traits such as Neuroticism and Conscientiousness on 

girls' smoking behavior. Smoking behavior in girls operationalized as the age of smoking initiation and current 

smoking status was exclusively related to the avoidance system, while in boys it was related to both, approach and 

avoidance system as well as their interaction. These differences may be the early consequence of serotonergic and 

dopaminergic mechanisms that may operate differentially in females and males [e.g. 19]. It should be emphasized 

that the effects of personality traits on the age of initiation and current smoking status in adolescents were mostly 

small, which is in accord with the results obtained on adults [10].  

The present study suggests that smoking prevention and intervention programs for adolescents may increase their 

effectiveness by targeting some personality traits and taking into account the differential roles of personality traits 

for smoking behaviors of girls and boys. These programs should benefit from the strengthening avoidance 

tendencies in girls and boys and regulating approach tendencies in boys, which is in accord with the studies showing 

that health messages framed congruently with individuals' approach/avoidance motivations have been more 

effective in promoting health behaviors than incongruently framed health messages [e.g. 20]. Additionally, 

programs directed towards prevention of smoking initiation and quitting smoking should benefit from focusing on 

characteristic adaptations - interests, roles, skills, self-image, psychiatric symptoms etc. that reflect common basic 

tendencies related to smoking behaviors [7]. Therefore, in tailoring interventions we should firstly identify 

characteristic adaptations of basic personality traits and determine which of them are related to specific problematic 

behaviors, cognitions and emotions. For example, the role of high Neuroticism in prediction of earlier smoking 

initiation in both girls and boys may be reduced by targeting its characteristic adaptations such as irrational 

perfectionistic beliefs, pessimistic attitudes, negative mood and so on, for which the effective techniques have been 

developed in the frame of cognitive-behavioral therapies [20]. The aim of future studies is to determine 

characteristic adaptations through which basic personality tendencies exert their effects on health behaviors 

generally as well as on smoking behaviors. 

As far as we know, this is the first study that explores the role of a comprehensive model of personality such as 

the Five-Factor Model in predicting the exact age of the first smoking experience on the sample of early adolescents. 

Analyzing the effects of the interaction between two higher order dimensions and the use of representative and 

relatively large sample of young adolescents are also strengths of this study. Furthermore, Cox proportional hazards 

regression analysis allowed more precise prediction of the age of the first smoking experience because along with 

those participants with smoking experience it takes into account censored cases as well. The alternative approach, 

excluding the participants without smoking experience may considerably affect power and validity of the results. 

 The results of this study should be interpreted with attention to their limitations. First, the study is cross-sectional 

and based on self-reports, which does not allow for causal interpretation of the results. Moreover, there are 

possibilities for different interpretation of the results. For example, personality traits may influence affective biases 

in retrieving information related to the first smoking experience. Additionally, we explored only the effects of 

personality on adolescent smoking behaviors, although personality traits may interact with numerous environmental 

variables. Furthermore, we measured five-factor personality traits as unidimensional constructs, despite the fact that 

they are often recognized as multifactorial. Therefore, the conclusions may not be true for all of their facets. The 

results of future longitudinal studies will help to better understand personality-environment interactions and long-

term effects of personality traits and its facets on smoking behavior in early adolescence. 
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