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Abstract
Aims: To analyse the degree of susceptibility to smoking according to gender in stu-
dents between 12 and 16 years of age and study the role of factors associated with 
gender and the extended index of susceptibility to smoking.
Design: Cross-sectional study.
Methods: Between November 2019 and March 2020, 12- to 16-year-old students 
were recruited from three educational centres in western Spain. Sociodemographic, 
environmental, social and personal variables were analysed. The value of the ex-
tended index of susceptibility to smoking was calculated, and the associations be-
tween the students' genders and smoking susceptibility were studied. Multinomial 
logistic regression was used to study associations between the independent variables 
and Expanded Susceptibility Index (ESSI) results. The roles of factors in this associa-
tion were explored through mediation analysis.
Results: A total of 364 students participated in the study (53% females). A total of 
79.3% of females and 61.4% of males presented a medium-high level of the extended 
index of susceptibility. Females reported greater cigarette use (28% vs. 12.3%), 
hookah (19.9% vs 9.9%) and alcohol consumption (20.7% risk alcohol consumption). 
They obtained higher scores on the impulsivity scale in the urgency domain and the 
negative affect scale. Regardless of other factors, females showed more than dou-
ble the smoking susceptibility (aOR: 2.05, 95% CI: 1.03–4.07, p =  .041). Mediation 
analysis showed that gender had a total effect on the extended susceptibility index 
β =  .023 (95% CI: 0.07–0.38, p =  .01). The effect appeared to be mediated only by 
having smoking friends (0.08; 95% CI: 0.03–0.15, p = .001).
Conclusions: The greater susceptibility to smoking found in females may be related to 
a greater influence of smoking among friends.
Impact: These results show that smoking friends have a strong influence among 
adolescent females; therefore, developing preventive programmes with gender ap-
proaches aimed at reducing the influence of these environmental factors would be 
of interest.
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1  |  INTRODUC TION

The consumption of cigarettes and other products continues to be 
a major public health problem (Reitsma et al., 2017; US Department 
of Health and Human Services, 2016) and a health priority (World 
Health Organization,  2019) because smoking is one of the main 
causes of preventable deaths worldwide (Reitsma et al.,  2017; US 
Department of Health and Human Services,  2016). Important ini-
tiatives have been undertaken to reduce the number of smokers, 
such as those implemented in the MPOWER plan (World Health 
Organization,  2008). This initiative includes six proven measures 
to combat the tobacco epidemic (monitoring tobacco use, protect-
ing people from tobacco smoke, quitting tobacco, warning about 
the dangers of tobacco and sponsorship bans, and raising taxes on 
tobacco). However, despite these efforts, tobacco use worldwide 
remains high (Reitsma et al., 2021), with a global age-standardized 
smoking prevalence among those aged 30 years and older of 19.4% 
(95% UI 19.2–19.6) in 2016 (Foreman et al., 2018). According to the 
Health Behaviour in School-Aged Children (HBSC) report, among 
young people and adolescents, the prevalence is approximately 
15% (Zaborskis et al., 2021), which has led to the suggestion that 
although measures aimed at the general population have been effec-
tive for reducing smoking, a focus on developing strategies directed 
towards at-risk populations seems to be a coherent approach (Owen 
et al., 2018).

Smoking presents gender differences, with more men starting 
to smoke and continuing to do so (Wang et al., 2019). Globally, the 
smoking prevalence among men is four times higher than that among 
women (West, 2017); however, this gender gap seems to be narrow-
ing in other age groups. Among adolescents, the gender difference 
is smaller (Higgins et al., 2015; US Department of Health and Human 
Services, 2012), extending from a male:female ratio of 1.38 among 
adult smokers to 1.07 among smokers between 12 and 15 years 
(Higgins et al., 2015). In Spain, among adolescents between 14 and 
18 years of age, more girls than boys smoke on a daily basis (10.3% 
vs. 9.4%; Ministerio de Sanidad Consumo y Bienestar Social, 2020). 
Following the current trend, some studies suggest that in the com-
ing decades, 12% of the global female population will be smokers 
(World Health Organization. Department of Gender, W. and Health., 
Tobacco Free Initiative (World Health Organization), & International 
Development Research Centre (Canada), 2007).

1.1  |  Background

Adolescence is a crucial stage in human development during 
which unhealthy behaviours usually debut (Reyna & Farley, 2006). 

Most smokers start smoking during this period (Patel et al., 2017). 
Extensive knowledge of the factors related to smoking in adoles-
cents is available. These factors are associated with changes in in-
tentionality and self-efficacy and are grouped into the following 
categories: sociodemographic variables, such as age, gender and 
family socioeconomic level; environmental-social factors, such as 
smoking in the household and social environment and peer pressure; 
and a lower perception of risk and certain personality traits, such as 
impulsivity and affectivity (Cole et al., 2019; O'Loughlin et al., 2009; 
Trinidad et al., 2017).

Before a person first smokes, he or she develops a set of cog-
nitions related to smoking, including susceptibility to smoking (SS) 
and curiosity (Choi et al., 2001; Pierce et al., 2005). These cognitions 
increase the probability that adolescents will experience smoking in 
the future (Pierce et al., 1996). To assess SS, a brief questionnaire 
was developed to collect data about behavioural intention, the in-
fluence of the social environment and the expected self-efficacy 
to decline a cigarette if offered (Pierce et al.,  1996). Susceptible 
adolescents with high-risk cognitions, such as intention and self-
efficacy expectations, are more likely to start smoking than nonsus-
ceptible adolescents (Choi et al., 2001; Nodora et al., 2014; Pierce 
et al.,  2005); thus, these cognitions are considered predictors of 
smoking initiation and an important proxy for current use (Bold 
et al., 2018; Choi et al., 2001; Nodora et al., 2014; Pierce et al., 1996; 
Stone et al.,  2017; Strong et al.,  2015). Almost half of the adoles-
cents were classified as susceptible to smoking according to the orig-
inal index (SS) (Strong et al., 2015). Recently, the measure of SS has 
been reinforced with the added measurement of curiosity towards 
smoking (Nodora et al., 2014); the new scale that was generated is 
called the Expanded Susceptibility Index (ESSI; Strong et al., 2015). 
The ESSI classified two-thirds of young teenagers as susceptible to 
smoking. The enhanced index showed a sensitivity of 79% (Strong 
et al.,  2015). The ESSI seems to have an improved baseline pre-
dictive value compared with SS alone (Coreas et al.,  2021; Strong 
et al., 2015).

Some studies have reported differences by gender in smoking 
initiation and susceptibility. The results of two longitudinal studies 
concluded that SS presented a unique pattern of development be-
tween the ages of 11 and 18 years (Kamke et al., 2020): at approx-
imately 14 years old, one-third of the participants were susceptible 
to smoking (El-Toukhy et al., 2016; Kamke et al., 2020), and girls had 
the highest levels of susceptibility (Kamke et al., 2020). Smoking in 
the social and household environments has an important influence 
on smoking initiation. Socially, the influence is governed by inter-
personal relationships, and the results of a review suggest that the 
normative reference groups closest to the adolescent seem to exert 
a greater influence on both initiating and maintaining the habit (Liu 

K E Y W O R D S
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    |  3SANTANO-MOGENA et al.

et al., 2017); furthermore, having friends who smoke increases the 
likelihood that adolescents will start and continue to smoke (Ennett 
et al., 2006; Liu et al., 2017), promotes access to the product and im-
proves the perception of cigarettes as an accessible product. These 
are associated with having the intention and willingness to smoke 
among girls (Epperson et al., 2021). Although exposure to household 
smoking affects both genders, some results suggest that the influ-
ence seems greater among girls (Okoli et al., 2013).

Ample evidence supports the relationship between the trait 
of impulsivity, which is understood as the tendency to act hast-
ily or without thinking, and risk behaviours such as smoking (Kale 
et al., 2018; Mathew et al., 2015; Roys et al., 2016). Although the 
gender differences that were found were weak (Cross et al., 2011), 
they show a higher level of impulsivity than girls but a lower level 
of sensation seeking (Kong et al.,  2013). Of the dimensions that 
comprise impulsivity, sensation seeking has been associated with 
experimentation and cigarette smoking (Doran et al.,  2011; Kong 
et al., 2013).

The states of positive and negative affect seem to be closely 
related to smoking (Heinz et al., 2010; Miller et al., 2020; Veselska 
et al.,  2011). A higher baseline negative affect score increases 
the probability of progressing to smoking (Audrain-Mcgovern 
et al.,  2015). Many adolescents report a reduction in negative af-
fect after smoking a cigarette (Kassel et al.,  2007), while positive 
affectivity has been associated with habitual smoking (Veselska 
et al.,  2011). According to the results of longitudinal research on 
high school students in the USA, lower scores for positive affect in 
middle adolescence predicted smoking initiation and progression 
only among girls, while negative affect predicted smoking initiation 
regardless of gender (Audrain-Mcgovern et al., 2015).

School is one of the places where teenagers spend the most 
time. School-based health services may be one of the best options 
for reaching adolescents (Williams & Dickinson, 2017). The school 
nurse provides care for students in several health areas, including 
sexual and reproductive health, nutrition, mental health and sub-
stance use (Baltag et al., 2015). These interventions have a positive 
impact on adolescents' health (Best et al., 2021), in addition to pro-
moting equitable access to health care and reducing health inequali-
ties (Mason-Jones et al., 2012; Parasuraman & Shi, 2015).

In the Spanish adolescent population, females have presented a 
greater prevalence of tobacco consumption since 1994 (Ministerio 
de Sanidad Consumo y Bienestar Social, 2020). According to a sur-
vey on drug use in secondary education, in 2018, 29.3% of female 
teenagers had smoked in the last month vs. 23.9% of male teenagers 
(Ministerio de Sanidad Consumo y Bienestar Social, 2020). A recent 
study by (Santano-Mogena et al.,  2021) found that approximately 
half of the adolescents had a medium or high SS and reported that 
living with smokers, having friends who smoke, consuming alco-
hol and being impulsive were associated with the highest ESSI. 
However, no analysis that has differentiated the factors associated 
with greater SS by gender has been carried out. Identifying these 
factors would allow the development of specific interventions be-
fore an adolescent starts smoking.

2  |  THE STUDY

2.1  |  Aims

The aims of this study were as follows:

•	 To determine gender differences in the degree of SS in adoles-
cents between 12 and 16 years of age.

•	 To identify the sociodemographic, environmental and intraper-
sonal factors that are associated with a higher ESSI in this age 
group.

•	 To study, through mediation analysis, the direct and indirect ef-
fects of gender on ESSI scores and the mediating roles of the dif-
ferent factors.

2.2  |  Design

A multicentre, cross-sectional study was carried out with students in 
their second to fourth years (12–16 years old) of compulsory second-
ary education (high school) at three of the seven educational centres 
in the second largest city in western Spain.

2.3  |  Participants and data collection

Students were recruited between November 2019 and March 2020. 
A list of all schools was entered into the computer software, and 
three schools were randomly selected. Once authorization was ob-
tained from the school board, and all students enrolled in the second 
(13–14 years), third (14–15 years) and fourth (15–16 years) years of 
high school were invited to participate in the study. The beginning of 
the school year does not coincide with the calendar year; in the sec-
ond year, some students were 12 years old. Informed consent was 
requested from the parents, guardians or legal representatives of 
the students by sending letters. Students for whom informed con-
sent was obtained were required to complete a computer-assisted, 
self-administered questionnaire.

Questionnaire completion was voluntary, and during this pro-
cess, a researcher from the project was available to assist and an-
swer any of the students' questions.

2.4  |  Ethical considerations

The research protocol was approved by the internal review board 
of the university (Cod. 187/2019). All participants were informed of 
the objectives of the study and the research methods involved and 
were all asked to provide signed written informed consent from their 
parents, guardians or legal representatives before participating. The 
participation of the students was voluntary, and they were free to 
withdraw or refuse to participate at any time. The researchers as-
sured the absence of coercion and the privacy and confidentiality 
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4  |    SANTANO-MOGENA et al.

of the data and confirmed that these data would be used only for 
research purposes.

2.5  |  Measures

2.5.1  |  Main study variable

The ESSI evaluates the parameters SS and curiosity, which have 
been shown to be important predictors of the initiation of smoking 
and an important proxy for current use. (Nodora et al., 2014; Pierce 
et al., 1996, 2005). The instrument developed by Pierce was used to 
assess SS (Pierce et al., 1996). This scale consists of the following ques-
tions: (i) “Do you think you will try cigarettes in the future?”, (ii) “Do you 
think you will smoke a cigarette in the next year?” and (iii) “If one of 
your best friends were to offer you a cigarette, would you smoke it?”. 
Four response options were established, ranging from “Definitely not” 
to “Definitely yes”. Those students who answered “Definitely not” to 
all of the questions were classified as “not susceptible”, those who an-
swered “Probably yes” or “Definitely yes” to any of the three questions 
were classified as “highly susceptible”, and the rest were classified as 
“susceptible” (Nodora et al., 2014). This scale has an internal reliability 
(Cronbach's alpha) of 0.72 (Pierce et al., 2005).

Curiosity was assessed with the question “Have you ever been 
curious about smoking cigarettes?” A range of four response op-
tions was established, from “Definitely not” to “Definitely yes”. 
Based on their responses, participants were classified as “not curi-
ous” (“Definitely not”), “curious” (“Probably not”) or “highly curious” 
(“Probably yes” or “Definitely yes” Pierce et al., 2005).

From the SS and curiosity data, the ESSI was calculated. The 
scoring for SS was as follows: 0: not susceptible, 1: susceptible and 
2: highly susceptible; the same pattern was used to score curiosity. 
The scores for the two predictors (SS and curiosity) were summed 
to obtain the ESSI score (from 0 to 4 points), and the participants 
were classified based on their scores into nonsusceptible (0 points), 
susceptible (1–2 points) and highly susceptible (3–4 points) groups. 
This index presents an internal reliability (Cronbach's alpha) of .74 
(Pierce et al., 2005).

2.5.2  |  Independent variables

The sociodemographic variables age (years), gender (male/female/
no answer), school year, household composition and parents' educa-
tion level.

(none/primary/secondary/university) were collected (Ministerio 
de Sanidad Servicios Sociales e Igualdad,  2018a). The Family 
Affluence Scale (FASII) was used to assess socioeconomic status 
(Currie et al., 2008) because it is an additional measure of the tra-
ditional socioeconomic indicator. Each of the four items of the scale 
is assigned a score. Based on the summed scores, family affluence is 
considered low when the score is 0–2 points, medium when it is 3–5 
points and high when it is 6–9 points. The Spearman rank correlation 

between the FAS II and gross domestic product was 0.87 (Boyce 
et al., 2006).

Smoking was assessed using two questions: “Have you ever 
tried to smoke or tried a cigarette, even just a few puffs?” (U.S. 
Department of Health and Human Services,  1994). If the answer 
was yes, a second question was asked: “Have you ever smoked ciga-
rettes? If all you did was take a few puffs of someone else's cigarette, 
please do not respond ‘yes’” (Ministerio de Sanidad Servicios Sociales 
e Igualdad, 2018b). The age at which the person first experimented 
and started smoking and the frequency of cigarette and other to-
bacco product consumption in the last 30 days were also determined 
(Ministerio de Sanidad Servicios Sociales e Igualdad, 2018a).

Smoking in the participant's household and social environment 
was evaluated by asking about the smoking habits of each member 
of the household and how many of the participant's five best friends 
smoked. The perception of smoking in the household and among 
friends and classmates was assessed with the following question: 
How many (members of your household/friends/classmates) smoke? 
A five-option response scale was used (1  =  “almost everyone” to 
5  =  “almost nobody”) (Cremers et al.,  2015). Exposure to second-
hand smoke in the household over the previous 7 days and offers 
to smoke in the past 30 days were also assessed (Cole et al., 2019).

The consumption of alcoholic beverages and other substances in 
the previous 30 days was assessed using the Timeline Follow-back 
(TlFB) method (Sobell & Sobell, 1992), and the Alcohol Use Disorders 
Identification Test (AUDIT-C) scale was used to assess whether al-
cohol consumption was problematic. In the adolescent population, 
this scale has an internal consistency (Cronbach's alpha) of .82 (Rial 
Boubeta et al., 2017).

Impulsivity and affectivity were assessed using the UPPS-P im-
pulsive behaviour scale and Positive and Negative Affective Scale 
(PANAS), respectively. The UPPS-P assesses four factors related 
to impulsivity: urgency, lack of perseverance, lack of premeditation 
and sensation seeking. The scale is composed of 20 items with five-
point Likert-type responses. In the adolescent population, the scale 
has an internal reliability (Cronbach's alpha) >.7 (Herdoiza-Arroyo & 
Chóliz, 2018). The PANAS is composed of 20 items, half of which 
assess positive affect and the other half of which assess negative 
affect. In the adolescent population, this scale has an internal reli-
ability (Cronbach's alpha) for positive affect of 0.73 for boys and 0.72 
for girls; for negative affect, the internal reliability is 0.74 for boys 
and 0.75 for girls (Sandín, 2003).

2.6  |  Data analysis

The descriptive analyses allowed us to verify the distribution of vari-
ables throughout the entire sample. For quantitative variables with 
a normal distribution and when the median and interquartile range 
[IQR] were not used, the mean and standard deviation (±SD) were 
used as measures of central tendency and dispersion. To compare 
quantitative variables with a normal distribution between groups, 
Student's t test was used; the Mann–Whitney U test was used when 
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the variables did not have a normal distribution. Pearson's chi-
square test was used to compare categorical variables. To analyse 
the ESSI results, multinomial logistic regression was used. Two mod-
els were developed in which the dependent variable was categorized 
into three levels (nonsusceptible, susceptible and highly susceptible), 
and the other variables were independent. From these analyses, the 
crude odds ratio (cOR) and adjusted odds ratio (aOR) and their re-
spective 95% confidence intervals (CIs) were obtained.

Third, to study the role of the different factors identified in the 
literature in the association between gender and SS, two mediation 
models were designed according to the methodology described by 
Hayes (2013) and Hayes and Rockwood (2017). In Model 1, the ef-
fect of gender on ESSI scores was studied by introducing the dif-
ferent dimensions of impulsivity (UPPS-P) and affectivity (PANAS) 
as mediators and introducing age, parents' education level, the con-
sumption of alcohol and/or other drugs and the influences of con-
sumption in the environment (living with smokers, having friends 
who are smokers and smoking among classmates) as covariables in 
the model. In Model 2, the effect of gender on the ESSI scores was 
analysed by introducing the variables related to smoking in the en-
vironment as mediators and age, parents' education level, the con-
sumption of alcohol and/or other drugs and the different dimensions 
of the UPPS-P and PANAS as covariates.

All analyses were performed using SPSS Statistics for Windows, 
Version 24.0, released in 2016 by IBM Corp (Armonk, NY: IBM 
Corp.). The mediation model was analysed using the PROCESS 
macro for SPSS (Hayes & Rockwood, 2017). Percentile confidence 
intervals (CIs) were estimated for the indirect effects based on 5000 
bootstrap samples of the data (Hayes & Rockwood, 2017).

2.7  |  Validity and reliability

To improve the validity and reliability of the data, the measurement 
scales used had been validated in Spanish and had good reliability, 
as described in the previous section. During data collection, the stu-
dents were accompanied by a trained researcher who previously 
reported on the variables collected in the questionnaire. This re-
searcher remained in the class during data collection to resolve any 
doubts.

After data collection, all data were carefully examined and im-
ported into SPSS. Missing data and outliers were assessed.

3  |  RESULTS

A total of 488 students were contacted, and 436 (89.3%) obtained 
informed consent from their parents. At the time of questionnaire 
completion, 19 (4.4%) indicated that they did not want to participate; 
of the remaining participants, 16 (3.8%) did not complete the ques-
tionnaire, and 24 (5.7%) were eliminated from the analysis due to in-
consistencies. Of the 377 participants with valid questionnaires, 13 
(3%) did not want to report their gender. The final sample consisted 

of 364 students, 171 of whom (47%) were male, while 193 (53%) 
were female. The mean age in years was 15 [14–15], with no differ-
ences according to gender (p = .184).

In terms of household composition, most of the participants lived 
with one of their two parents (357 [98.1%]), and 301 (79.6%) had 
siblings. Regarding the parents' education level, 269 (76.9%) moth-
ers and 226 (70.9%) fathers had a high school or university educa-
tion. A large majority of the students (354, 97.3%) reported having a 
medium-high level of family affluence (Table 1).

With respect to SS and curiosity, 217 (59.6%) participants were 
classified as susceptible or highly susceptible, and 209 (57.4%) were 
classified as curious or highly curious. When compared by gender, 
128 (66.3%) and 130 (67.4%) females presented some degree of SS 
and curiosity, respectively, compared with 89 (52.1%) and 95 (46.2%) 
males (p < .001). As a result, a higher percentage of female adoles-
cents (96 [49.7%]) than male adolescents (57 [33.3%]) were cate-
gorized as highly susceptible based on their ESSI scores (p < .001). 
About the consumption of cigarettes, related products and drugs, 
more women than men reported that they had smoked cigarettes 
(28.0% vs. 12.3%) (p < .001) or hookahs (19.7% vs. 9.9%) (p = .01) and 
had consumed alcohol (49.2% vs. 33.3%; p =  .020) in the previous 
30 days. Among those who had consumed alcohol, a greater number 
of girls than boys (20.7% vs. 7.6%; p < .001) scored positively on the 
screening test for risky alcohol consumption (AUDIT-C).

Females reported higher percentages of smoking by other mem-
bers of the household (Table 2), although the differences were sig-
nificant only for the category “other cohabitants” (64.7% vs. 42.9%; 
p =  .035). They also perceived more smoking in the household en-
vironment (66.8% vs. 52%; p = .035), although no differences were 
found in exposure to second-hand smoke during the previous 7 days. 
In addition, smoking in the most immediate social environment (the 
individual's five best friends) was higher among females, and only 71 
(36.8%) of them reported that none of their five best friends smoked 
compared with 98 (56.7%) males (p < .001). Females received more 
offers to smoke (47.2% vs. 32.7%; p = .005); however, no differences 
were observed in the perception of smoking among classmates 
(p = .153).

For impulsivity, the girls obtained an average score on the ur-
gency dimension of 23.1 (±5.4) compared with 22.0 (±4.9) for the 
boys (p = 0.041); on the sensation-seeking dimension, females ob-
tained an average score of 12.0 (±4.5) compared with 14.0 (±4.2) for 
males (p < .001). For affectivity, the girls obtained lower scores for 
positive affect, with a median of 24 [22–26], than the boys, who had 
a median score of 25 [23–27] (p =  .023); furthermore, they scored 
higher in negative affect and had higher overall PANAS scores, 21 
[18–23] and 45 [42–47], respectively; in comparison, the male scores 
were 19 [17–21] (p < .001) and 44 [40–47] (p = .026), respectively.

3.1  |  Correlations between study variables

As the results of the multivariate analyses show (Table  3), positive 
magnitudes of association between female gender and the ESSI 
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6  |    SANTANO-MOGENA et al.

TA B L E  1  Distribution of sociodemographic and consumption variables for the entire sample and by reported gender

Total (n = 364) Boys (n = 171) Girls (n = 193) p

Age Median [IQR] 15 [14–15] 14 [14–15] 15 [14–15] .184a

Household composition n (%)

Mother 350 (96.6) 164 (95.9) 186 (96.4) .817b

Father 319 (87.6) 152 (88.9) 167 (86.5) .495b

Mother or father 357 (98.1) 167 (97.7) 190 (98.4) .586b

Siblings 291 (79.9) 136 (79.5) 155 (80.3) .853b

Grandparents 138 (37.9) 70 (40.9) 68 (35.2) .263b

Other cohabitants 95 (25.5) 42 (24.6) 51 (26.4) .684b

Mother's education (n = 350) n (%)

University 149 (42.6) 73 (44.4) 76 (40.9)

Secondary 120 (34.3) 56 (34.1) 64 (34.4) .892b

Primary/none 81 (23.2) 35 (21.3) 46 (24.7)

Father's education (n = 319) n (%)

University 115 (36.1) 59 (38.8) 56 (33.5)

Secondary 111 (34.8) 52 (34.2) 59 (35.3) .784b

Primary/none 93 (29.1) 41 (27.0) 52 (31.1)

Socioeconomic status n (%)

Low 10 (2.7) 6 (3.5) 4 (2.1)

Medium 127 (34.9) 63 (36.8) 64 (33.2) .493b

High 227 (62.4) 102 (59.6) 125 (64.8)

Susceptibility to smoking n (%)

Non-susceptible 147 (40.4) 82 (48.0) 65 (33.7)

Susceptible 92 (25.3) 48 (28.1) 44 (22.8) <.001b

Highly susceptible 125 (34.3) 41 (24.0) 84 (43.5)

Curiosity n (%)

Not curious 155 (42.6) 92 (53.8) 63 (32.6)

Curious 41 (11.3) 19 (11.1) 22 (11.4) <.001b

Highly curious 168 (46.2) 76 (35.1) 108 (56.0)

Expanded susceptibility to smoking index

n (%) 106 (29.1) 66 (38.6) 40 (20.7)

Low 105 (28.8) 48 (28.1) 57 (29.5) <.001b

Medium 153 (42.0) 57 (33.3) 96 (49.7)

High

Use in previous 30 days n (%)

Cigarettes 75 (20.6) 21 (12.3) 54 (28.0) <.001b

E-cigarettes 35 (9.6) 12 (7.0) 23 (11.9) .114b

Hookahs 55 (15.1) 17 (9.9) 38 (19.7) .01b

Cannabis 27 (7.4) 10 (5.8) 17 (8.8) .282b

Other drugs 28 (7.7) 12 (7.0) 16 (8.3) .646b

Alcoholic beverage use n (%)

Never 212 (58.2) 114 (66.7) 98 (50.8)

Once a month or less 91 (25.0) 36 (21.1) 55 (28.5) .020b

2–4 times a month 52 (14.3) 19 (11.1) 33 (17.1)

2–3 times a week or more 9 (2.5) 2 (1.2) 7 (3.6)

Audit-C test n (%) 53 (14.6) 13 (7.6) 40 (20.7) <.001b

Abbreviations: Audit-C, Alcohol Use Disorders Identification Test-Consumption; RIC, Interquartile range.
aMann–Whitney U test.
bPearson Chi-square test.
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    |  7SANTANO-MOGENA et al.

Total (n = 364)
Boys 
(n = 171)

Girls 
(n = 193) p

Cigarette smoking in the household n (%)

Mother (n = 350) 92 (25.3) 41 (25.0) 51 (27.4) .608a

Father (n = 319) 83 (26.0) 34 (22.4) 49 (29.3) .156a

Siblings (n = 291) 56 (19.2) 22 (16.2) 34 (21.9) .219a

Grandparents (n = 138) 21 (15.2) 8 (11.4) 13 (19.1) .209a

Other cohabitants (n = 93) 51 (54.8) 18 (42.9) 33 (64.7) .035a

Perception of household smoking n (%)

Almost no one 146 (40.1) 82 (48.0) 64 (33.2) .031a

Less than half 69 (19.0) 33 (19.3) 36 (18.7)

Half 37 (10.2) 14 (8.2) 23 (11.9)

More than half 55 (15.1) 19 (11.1) 36 (18.7)

Almost everyone 57 (15.7) 23 (13.5) 34 (17.6)

Exposure to second-hand smoke in the home (in the previous 7 days) n (%)

None 246 (67.6) 122 (71.2) 124 (64.2) .689a

1–2 days 31 (8.5) 12 (7.0) 19 (9.8)

3–4 days 18 (4.9) 8 (4.7) 10 (5.2)

5–6 days 7 (1.9) 3 (1.8) 4 (2.1)

All 7 days 62 (17.0) 26 (15.2) 36 (18.7)

Smoking among the five best friends n (%)

No one 168 (46.2) 97 (56.7) 71 (36.8) .001a

1 friend 45 (12.4) 20 (11.7) 25 (13.0)

2 friends 36 (9,9) 18 (10,5) 19 (9.3)

3 friends 50 (13.7) 18 (10.5) 32 (16.6)

4 friends 31 (8.5) 7 (4.1) 24 (12.4)

Everyone 34 (9.3) 11 (6.4) 23 (11.9)

Perception of classmate smoking n (%)

Almost no one 125 (34.3) 68 (39.8) 57 (29.5) .153a

Less than half 149 (40.9) 70 (40.9) 79 (40.9)

Half 50 (13.7) 19 (11.1) 31 (16.1)

More than half 20 (8.0) 10 (5.8) 19 (9.8)

Almost everyone 11 (3.0) 4 (2.3) 7 (3.6)

Offers to smoke n (%) 147 (40.4) 56 (32.7) 91 (47.2) .005a

UPPS-P impulsivity scale Mean (SD)

Urgency 22.6 (±5.2) 22.0 (±4.9) 23.1 (±5.4) .041b

Sensation seeking 12.9 (±4.4) 14.0 (±4.2) 12.0 (±4.5) <.001b

Lack of perseverance 8.14 (±2.7) 8.0 (±2.5) 8.3 (±2.9) .487b

Lack of premeditation 9.9 (±3.1) 10.1 (±3.0) 9.7 (±3.2) .165b

Total 53.6 (±9.4) 54.1 (±8.9) 53.1 (±9.8) .297b

PANAS affectivity scale

Median [IQR]

Positive affect 24[22–26.8] 25 [23–27] 24 [22–26] .023c

Negative affect 20 [18–22] 19 [17–21] 21 [18–23] <.001c

Total 44 [42–47] 44 [40–47] 45 [42–47] .026c

Abbreviations: IQR, Interquartile range; PANAS, Positive and Negative Affect Scale; SD, Standard 
deviation. UPPS-P, Impulsive behaviour scale.
aPearson Chi-square test.
bStudent's t-test.
cMann–Whitney U test.

TA B L E  2  Perception of smoking in 
the household and social environment. 
Impulsivity and affectivity
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8  |    SANTANO-MOGENA et al.

categories of susceptible (cOR: 1.96 [95% CI: 1.13–3.39]) and highly 
susceptible (cOR: 2.78 [95% CI: 1.67–4.63]) were obtained in the 
crude analyses; however, when this association was adjusted for the 
rest of the variables included in the model, a significant association 
appeared only between female gender and the highly susceptible cat-
egory, with an aOR of 2.05 (95% CI: 1.03–4.07) (p = 0.041). Among 
the social factors, each increase in the number of friends who smoked 
was associated with greater SS, including both the susceptible and 
highly susceptible categories, with magnitudes of association that 
continued to be significant in the adjusted model (susceptible aOR: 
1.36 [95% CI: 1.04–1.77]; highly susceptible aOR: 1.98 [95% CI: 1.53–
2.57]). The consumption of alcohol or other substances was associ-
ated with high susceptibility in the crude models (cOR: 19.53 [95% 
CI: 2.60–146.80]), but this association was no longer significant in the 
adjusted models. About the domains of the UPPS-P impulsivity scale, 

we found significant associations in the adjusted models between ur-
gency and both the susceptible (aOR: 1.15 [95% CI: 1.07–1.24]) and 
highly susceptible categories (aOR: 1.21 [95% CI: 1.12–1.31]), while 
lack of premeditation had an inverse association with only the suscep-
tible category (aOR: 0.87 [95% CI: 0.78–0.98]). Despite a significant 
association between the two dimensions of the PANAS (positive af-
fect and negative affect) and a high SS (cOR: 0.89 [95% CI: 0.82–0.97] 
and cOR: 1.17 [95% CI: 1.09–2.26], respectively), the association dis-
appeared in the adjusted models.

3.2  |  Mediation analysis

The results obtained in Model 1 of the mediation analysis (Figure 1) 
showed a slightly significant effect of gender on the ESSI score (B: 

TA B L E  3  Multivariate analysis of sociodemographic variables, social factors, consumption of other substances and intrapersonal factors

Expanded smoking susceptibility index (ESSI)

Susceptible Highly susceptible

cOR (95% CI) p aORa (95% CI) p cOR (95% CI) p aORa (95% CI) p

Gender

Male 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Female 1.96 (1.13–3.39) .016 1.79 (0.96–3.32) .067 2.78 (1.67–4.63) <.001 2.05 (1.03–4.07) .041

Age (1-year increase) 1.13 (0.89–1.44) .314 1.04 (0.79–1.37) .756 1.57 (1.26–1.96) <.001 1.19 (0.89–1.61) .244

Parents' education

<College graduation 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

>College graduation 1.53 (0.78–3.01) .220 0.93 
(0.434–2.01)

.860 1.61 (0.86–3.02) .133 0.63 (0.27–1.43) .266

Social factors (increase in 1 smoker in the family or social environment)

Family members 1.35 (0.98–1.88) .068 1.14 (0.79–1.65) .482 2.07 (1.53–2.78) <.001 1.38 (0.95–2.02) .094

Close friends 1.39 (1.10–1.74) .005 1.36 (1.04–1.77) .023 2.340 
(1.88–2.91)

<.001 1.98 (1.53–2.57) <.001

Classmates 1.03 (0.77–1.37) .833 0.91 (0.66–1.26) .569 1.43 (1.11–1.84) .005 1.06 (0.76–1.50) .713

Consumption of alcohol or other drugs

No 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Yes 3.09 
(0.32–30.18)

.332 2.92 
(0.24–35.61)

.401 19.53 (2.60–
146.80)

.004 7.03 (0.67–73.45) .103

UPPS-P (1 point increase)

Urgency 1.11 (1.05–1.18) <.001 1.15 (1.07–1.24) <.001 1.23 (1.16–1.31) <.001 1.21 (1.12–1.31) <.001

Sensation seeking 0.98 (0.92–1.04) .533 0.96 (0.90–1.03) .313 0.99 (0.94–1.05) .804 0.99 (0.92–1.07) .855

Lack of 
perseverance

1.10 (0.99–1.23) .089 1.14 (0.99–1.30) .069 1.25 (1.13–1.38) <.001 1.14 (0.99–1.32) .071

Lack of 
premeditation

0.96 (0.88–1.06) .445 0.87 (0.78–0.98) .018 1.18 (1.08–1.28) <.001 1.04 (0.92–1.17) .573

PANAS (1-point increase)

Positive affect 0.94 (0.86–1.03) .211 1.00 (0.89–1.12) .989 0.89 (0.82–0.97) .010 0.99 (0.88–1.12) .899

Negative affect 1.06 (0.98–1.15) .130 0.95 (0.87–1.05) .317 1.17 (1.09–2.26) <.001 0.99 (0.90–1.10) .930

Abbreviations: aOR, Adjusted odds ratio; cOR, Crude odds ratio; CI, Confidence interval; UPPS-P, Impulsive behaviour scale; PANAS, Positive and 
Negative Affect Scale.
aAdjusted odds ratio using a multinomial logistic regression and adjusting for all other covariates in the table.
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    |  9SANTANO-MOGENA et al.

0.15 [95% CI: 0.01; 0.31]). Despite the lack of a direct association 
between these two variables, a significant effect size was found for 
the relationships between gender and lack of premeditation and 

sensation seeking (two components of the impulsivity scale) and a 
strong effect of urgency on the ESSI score. No significant indirect 
effects were found between gender and ESSI scores in this model.

In Model 2 of the mediation analysis (Figure 2), we found a total 
significant effect of gender on the ESSI (B: 0.23 [95% CI: 0.07; 0.38]). 
As in the previous model, we did not find a significant direct effect 
between gender and the ESSI. However, we found an indirect effect 
between gender and the ESSI that was mediated by the number of 
friends who smoked (B: 0.08 [95% CI: 0.03; 0.15]).

4  |  DISCUSSION

When analysing SS using the new ESSI (Coreas et al., 2021; Strong 
et al.,  2015) in adolescents between 12 and 16 years of age, we 
found that females had higher levels of SS than males; almost half 
of them were categorized as highly susceptible compared with one-
third of males. The association between female gender and greater 
susceptibility seems to be mediated by environmental factors, such 
as smoking among friends, while intrapersonal factors did not have 
any effect on this association.

In adolescents and young people, experimentation with tobacco 
products and the progression in consumption have been related to 
the presence of two factors, susceptibility and curiosity (Nodora 
et al., 2014; Pierce et al., 2005). Combining both factors into a new 
index seems to improve the predictive value (Strong et al.,  2015). 
Factors related to the environment, such as social norms, mod-
elling or perceived pressure, can affect intention and modify ESSI 
(Markham et al., 2009). The data from our study show that female 
participants have more exposure to environmental stimuli, such as 
household smoking and close friends, than males. A total of 66.8% 
of females perceived some type of smoking in the household, 63.2% 
reported that at least one of their five best friends smoked, and al-
most half indicated that they were frequently offered cigarettes. 
However, as a result of the adjusted models and mediation analyses, 
we know that of the environmental factors that were studied, only 
smoking among friends predicted greater SS among female students.

Our findings are consistent with those of other studies reporting 
that the influence of gender on intentions is mediated mainly by so-
cial determinants (Markham et al., 2009), and among girls, consump-
tion in the environment is a factor that can influence the intention 
to smoke (Epperson et al., 2021). One of the characteristics of ado-
lescence is increased engagement with and influence of the social 
environment (Steinberg, 2005). Having close friends who smoke can 
normalize smoking (Ennett et al.,  2006; Liu et al.,  2017), this fac-
tor has been associated with both the initiation and progression of 
smoking (Chung & Joung, 2014; Wellman et al., 2016) because these 
normative reference groups have a greater potential to influence 
behaviour (Liu et al.,  2017). In addition, the consumption of ciga-
rettes and e-cigarettes among friends increases the opportunities 
to smoke (Cole et al., 2019). This greater social pressure from friends 
considerably increases the likelihood that an individual will start to 
smoke (Hoving et al., 2007).

F I G U R E  1  Model 1 of the mediation analysis between gender 
and the expanded smoking susceptibility index (ESSI). Covariates: 
Age, parents' education level, consumption of alcohol or other 
drugs, living with smokers, having friends who smoke and having 
classmates who smoke; *p < .05; **p < .01; ***p < .001.

Urgency

Lack of
Premeditation

Sensation
seeking

Lack of
Perseverance

0.02
0.02

0.57

Gender

Negative
Affect

Positive
Affect

0.01

Total effectGENDER →ESSI: 0.15 (95% CI: 0.01; 0.31)*

Indirecteffects

Gender→Urgency→ESSI: 0.02 (95% CI: -.02; .09)

Gender→Sensation seeking→ESSI: 0.01 (95% CI: -.04; .04)

Gender→Lack of Premeditation→ESSI: -0.01 (95% CI: -.04; .01)

Gender→Lack of Preseverance→ESSI: -0.01 (95% CI: -.02; .01)

Gender→Negative Affect→ESSI: 0.00 (95% CI: -.01; .01)

Gender→Positive Affect→ESSI: 0.00 (95% CI: -.02; .02)

-0.01

ESSI
0.13 (95%CI: -0.02; .28)

-0.21

-0.36

-0.01

0.04*** -2.12***

-0.95**

0.88*

F I G U R E  2  Model 2 of the mediation analysis between gender and 
expanded smoking susceptibility index (ESSI) scores. Covariates: age, 
parents' education level, consumption of alcohol or other drugs, the 
UPPS-P (urgency, sensation seeking, lack of premeditation, lack of 
perseverance, lack of perseverance) and the PANAS (negative affect, 
positive affect); *p < .05; **p < .01; ***p < .001.

Gender

-0.01

0.60***

0.12 0.01

0.08*

0.14***

Classmates
who smoke

Lives with
smokers

Friends
who smoke

Total effect GENDER →ESSI: 0.23 (95%CI: 0.07; 0.38)**

Indirect effects

Gender → Lives with smokers →ESSI: -0.00 (95%CI: -0.02; 0.02)

Gender → Friends who smoke →ESSI: 0.08 (95%CI: 0.03; 0.15)***

Gender → Classmates who smoke →ESSI: 0.00 (95%CI: -0.01; 0.01)

ESSI
0.13 (95%CI: -0.02; 0.28)
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10  |    SANTANO-MOGENA et al.

We found higher consumption of cigarettes, hookahs and al-
cohol among the adolescent females in our study. One in five 
presented problematic alcohol consumption according to the 
AUDIT-C test, and among the intrapersonal characteristics mea-
sured, urgency was the impulsivity dimension associated with 
ESSI scores. Higher urgency scores increased the probability 
of having a medium or high level of susceptibility by 11% and 
21%, respectively (Liu et al.,  2017). Some results indicate that 
among young people, specific patterns of association have been 
found between the different dimensions of impulsivity and age 
(Kelly et al., 2019), the type of consumption (Mathew et al., 2015) 
and the product consumed, with urgency associated with the 
consumption of cigarettes and hookahs (Doran & Tully,  2018). 
Although we found a strong association between a higher score 
on the urgency dimension of the UPPS-P and a higher ESSI 
score, no significant indirect association was identified between 
gender and urgency-mediated smoking susceptibility. We also 
did not find a mediating role of sensation seeking in the asso-
ciation between gender and susceptibility, despite the findings 
of other studies (Doran et al., 2011) that sensation seeking pre-
dicted the initiation of smoking. These differences could be ex-
plained in part by the measurement instruments that were used. 
In our research, we used the UPPS-P impulsivity scale (Cándido 
et al., 2012), which assesses the five dimensions of impulsivity, 
one of which is sensation seeking, rather than using a specific 
scale that evaluates only this dimension. Additionally, to our 
knowledge, no previous study has conducted an analysis of the 
association between gender and SS through the implementation 
of mediation models that consider the broad spectrum of factors 
that were considered in our study.

4.1  |  Limitations

Nonetheless, this work is not exempt from several limitations 
that should be considered when interpreting the results. First, 
the sample of second- to fourth-year high school students rep-
resents the adolescent population of a Spanish region, whose 
cultural determinants may not necessarily be extrapolatable to 
other regions. These cultural determinants may influence the re-
sults in unforeseen ways that may reduce the external validity of 
the study. Second, the data were obtained through self-reports, 
and although we used all of the means at our disposal to cre-
ate a data collection context that facilitated accurate collection 
of information (including the use of computer-assisted, anony-
mous questionnaires and the assistance of researchers in the 
classroom), we cannot rule out artefacts in the veracity of the 
data, such as confirmation biases. We also cannot be sure about 
the impact of nonresponding students on the results, although 
we assume that nonparticipation is not linked to gender, but we 
cannot be certain. On the other hand, for this study, we decided 
to measure susceptibility to smoking independently of current 
smoking status. Clearly, smokers incur the highest degree of 

susceptibility possible, but we believe that in the absence of an 
objective determination of smoking, the measurement of sus-
ceptibility is a good proxy for smoking. Finally, due to the cross-
sectional methodology of this research, although an association 
was found between the different variables studied, we cannot 
establish the causality of these relationships.

5  |  CONCLUSION

Among adolescents, we found that a greater number of female ado-
lescents are susceptible to smoking and have higher levels of suscep-
tibility. One in two girls has a high level of susceptibility compared 
with one in three boys. The association between female gender and 
a higher level of susceptibility to smoking is mediated by consump-
tion among friends. However, no significant indirect effect of other 
personal factors (such as impulsivity or affect) or environmental fac-
tors (such as consumption by relatives) was observed.

The increasing number of women and girls who are starting to 
smoke is worrisome (Ozbay et al.,  2020). In our environment, the 
prevalence of cigarette smoking in the adolescent population con-
tinues to be high, especially among females (Ministerio de Sanidad 
Consumo y Bienestar Social,  2020), which necessitates the devel-
opment of specific programmes to prevent smoking initiation. In 
this sense, community contexts, such as schools and institutes, 
are ideal places to increase the success of this type of campaign 
(Thomas et al.,  2015); for example, behavioural support for pre-
venting smoking provided by nurses is an initiative that has shown 
promising results (Rice et al., 2017). This finding reinforces the rel-
evance of developing school nursing services in our environment 
as a cost-beneficial initiative (Wang et al.,  2014). With respect to 
substance use, the school nurse can improve the identification of 
susceptible students and develop interventions before these teens 
start smoking. Susceptibility to smoking is a powerful predictor of 
smoking initiation that allows adolescents who are at risk to be iden-
tified (Choi et al., 2001; Nodora et al., 2014; Pierce et al., 1996; Stone 
et al.,  2017). The results of this study show that among females, 
smoking among friends may increase ESSI scores, suggesting that 
interventions aimed at reducing the effect of these environmental 
influences may be an appropriate approach.
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