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Abstract
Background: Despite a steady decline in adolescent smoking globally, it remains a prevalent risk factor for noncommunicable disease. Previous research points to differences in socio-environmental and psychosocial risk factors
for smoking and how they vary across different settings with disparate social and cultural characteristics. As a result,
smoking rates have remained disproportionately higher in some settings while decreasing in others. This study
explored the socio-environmental and psychosocial risk factors for smoking susceptibility in a high-income and
upper-middle income setting.
Methods: Cross-sectional data were obtained from 1,573 male and female adolescents aged 11-15 years who com‑
pleted self-administered questionnaires in schools in Northern Ireland and Bogotá, Colombia. Using logistic regression
analysis, we examined how socio-environmental and psychosocial predictors of smoking susceptibility compared
across the two countries.
Results: In Northern Ireland, reduced odds of smoking susceptibility were significantly associated with less fam‑
ily smoking (OR: 0.64, 95% CI: 0.41-1.00); having access to information about smoking in school (OR: 0.75, 95% CI:
0.59-0.96); negative attitudes towards smoking (OR: 0.35, 95% CI: 0.23-0.51); higher levels of openness (OR: 0.59, 95%
CI: 0.50-0.69); and higher levels of self-reported wellbeing (OR: 0.57, 95% CI: 0.44-0.74). Increased odds of smoking
susceptibility were associated with reporting less smoking of a mother (OR: 1.37, 95% CI: 1.06-1.76); higher levels of
extraversion (OR: 1.40, 95% CI: 1.04-1.90); and receiving pocket money (OR: 1.20, 95% CI: 1.06-1.37). In Bogotá, reduced
odds of smoking susceptibility were significantly associated with reporting less smoking among friends (OR: 0.86, 95%
CI: 0.76-0.98); higher levels of self-efficacy (OR: 0.58, 95% CI: 0.40-0.83); greater perceived behavioural control to quit
smoking (OR: 0.71, 95% CI: 0.56-0.90); and lower levels of truancy (OR: 0.69, 95% CI: 0.52-0.92). In Bogotá, no factors
were associated with increased odds of smoking susceptibility in the final model.
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Conclusions: The findings illustrate that there were differences in predictors of adolescent smoking susceptibility
across the two settings. By using a comparative approach we demonstrate that smoking interventions and policies
must be sensitive to the cultural and normative context within which they are implemented.
Keywords: Adolescent, Smoking, Social norms, Risk factors, Psychosocial, Cognitions

Background
Smoking is an important modifiable risk factor for noncommunicable diseases (NCD) in both high-income
countries as well as low- and middle-income countries
(LMICs), not least because of its role as a precursor
and accessory to other risk behaviours among younger
populations [1–3]. In Northern Ireland, a high-income
constituent country of the United Kingdom, it is estimated that current cigarette consumption amongst
adolescents aged 11-16 years is 4% [4]. By comparison,
in Colombia, an upper-middle income country, data
suggests 8.1% of adolescents aged 12-18 years smoke,
and in the capital city, Bogotá, estimates place this figure at 13.1% [5].
Smoking susceptibility (the absence of a firm commitment not to smoke) is inherently linked to experimentation which predisposes adolescents to subsequent
cigarette smoking [6, 7]. The importance of susceptibility to smoking within the developmental context of
adolescence is significant given the role of behavioural
intentions in predicting future behaviour [8]. Studies
have harnessed smoking susceptibility both as a predictor of future smoking [9, 10] as well as an outcome of
various social and behavioural risk factors [11, 12]. As
such, there is value in understanding the factors that
predict smoking susceptibility due to the implications
for the subsequent formation of smoking habits that
can extend into adulthood.
Various studies point to the role of social norms (both
descriptive and injunctive) in adolescent smoking.
Descriptive norms are the perception of what behaviours are performed by others [13]. Injunctive norms
correspond to the perceived pressures to conform to a
behaviour to avoid social sanctions [14]. The perceived
prevalence and perceived acceptability of smoking
among peers and family members have been shown to
predict adolescent smoking [15–18].
Studies have also investigated the proximal social factors in family and peer contexts [19, 20], as well as distal
(upstream) influences emerging from cultural spheres
of influence such as exposure to smoking-related media
content [21]. For example, it has been shown that adolescents who report higher levels of exposure to smoking in movies are at a greater risk of commencing
smoking [22, 23]. However, the socio-environmental
factors conducive to smoking are not universal across

all contexts, therefore, it cannot be assumed that smoking intentions are regulated entirely by external factors.
Self-efficacy, the belief an individual holds about their
ability to exercise control over their own actions and
associated outcomes [24], is well established as a determinant of adolescent smoking [25–27]. For example,
refusal self-efficacy has been shown to predict smoking
among adolescent boys in a study of Chinese youth [28].
Further, another study [29] found that self-efficacy mediated the association between smoking behaviour and
social influence.
Cognitive constructs, such as perceived behavioural
control (PBC) and attitude towards smoking, have also
been shown to be associated with adolescent’s intentions
to smoke [30]. Furthermore, adolescents knowledge of
the potential side effects and perceived benefits of smoking can alter their intentions. For example, adolescent
smokers report that they perceive themselves as being
less likely to become addicted [31], less likely to suffer
negative health-related side effects [32], and perceive
greater social benefits of smoking [33].
Personality factors were examined in an earlier study
[34] that used the five personality dimensions (or “Big
Five”) [35]. It was reported that students who scored
higher on the extraversion dimension and lower on
the emotional stability dimension were consistently
more likely to smoke. This finding was reiterated in
another study [36] that found adolescents who exhibited more extraverted behavioural traits were at higher
risk of smoking, whereas greater emotional stability was
protective.
Research indicates that other psychosocial factors such
as emotional well-being [37] and life-satisfaction [38] are
also protective factors against adolescent smoking. Conversely, depressive symptoms [39], low self-esteem [40],
emotional or behavioural problems [41], low life satisfaction [42], and high levels of anxiety [43] are reported to
be predictive of adolescent smoking initiation.
This study adds a cross-cultural perspective to the
wealth of existing evidence that already highlights the
importance of both socio-environmental and individual-level factors that contribute to smoking among
adolescents. Importantly, by providing a direct comparison between settings characterised by distinct sociocultural and normative characteristics, cross-cultural
research offers insight into potential ways of optimising
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intervention policies and preventative strategies to
accommodate the variability of risk factors for smoking
across settings. Using data obtained from adolescents
in Northern Ireland and Bogotá, Colombia, the objective of this study was to compare and contrast socioenvironmental and individual-level factors associated
with smoking susceptibility in a high-income setting and
upper-middle income setting.

Methods
Study sample

Study participants were a cross-sectional sample from
the first wave of data collection of the Mechanisms of
Networks and Norms Influence on Smoking in Schools
(MECHANISMS) study. The MECHANISMS study was
a school-based study designed to further understanding of social norms based mechanisms of action related
to smoking in high- and middle-income settings. Baseline data collection took place in Northern Ireland and
Bogotá, Colombia before students participated in schoolbased smoking prevention interventions.
Cross-sectional data were collected from 1,573 students aged 11-15 years in a post-primary educational
setting in schools in Northern Ireland, UK (n = 7) and
Bogotá (n = 8). In Northern Ireland, the sample of
schools served urban and rural catchments, and maximum variation sampling was used to ensure there was
an adequate balance of schools with high and low proportions of pupils eligible for free school meals. Eight
public schools in Bogotá were identified using a comparable maximum variation sampling approach. Sampling
of schools in Bogotá was performed in three steps: first,
40 private and public schools were identified based on
health risks by the Education and Health Departments of
Bogotá; second, 13 schools were shortlisted for inclusion
in the study if they were situated in an urban area, were
mixed-gender, and had an enrolment of 90-150 students
in year 7; third, six schools accepted the invitation to participate in the study and were subsequently selected.
Participants (50% female) completed a baseline selfreport survey measuring a range of variables pertaining
to socio-environmental risk factors for smoking, smoking-related cognitions, and psychosocial traits. The selfadministered questionnaire was based conceptually on
key variables from the Theory of Planned Behaviour [44],
namely attitudes, subjective norms, and PBC. Theory of
Planned Behaviour constructs were supplemented with
additional measures identified in the literature as having
a significant bearing on adolescent smoking intentions. A
description of the scales used is included in the Appendix. The questionnaire items are shown in Table 1 in the
Appendix.

Page 3 of 12

Ethical considerations

All pupils were required to complete consent forms
indicating whether they agree or decline to participate.
A parental opt-out procedure was used whereby parents/guardians who did not wish their child to take part
were asked to return completed opt-out forms. Pupils
who consented to participate were asked to complete a
baseline assessment. Ethical approval was obtained prior
to the first wave of data collection. Ethical approval for
this study was granted by the Queen’s University Belfast,
School of Medicine, Dentistry and Biomedical Sciences
Ethics Committee in September 2018, and Research
Committee of the Universidad de Los Andes, Bogotá in
July 2018 (see the study protocol [45] for full details of
the study design).
Smoking susceptibility

Susceptibility to smoking was defined as the absence of
a firm commitment not to smoke [6]. Participants were
classified as susceptible or not based on three items
measuring intentions to smoke:
1. Do you think you will try a cigarette soon?
2. If one of your best friends were to offer you cigarette,
would you smoke it?
3. If you don’t currently smoke, do you intend to take
up smoking in the next 6 months?
The student was coded as not susceptible if they
answered ‘No’ (from three choices), ‘Definitely not’
(from five choices), and ‘Definitely not’ (from six choices)
respectively to these questions. The student was coded as
susceptible with any other set of responses.
Socio‑demographic factors

Socio-demographic data collected in the baseline survey included gender, age, socioeconomic level based on
country-specific measures, ethnicity and family structure. Student and school deprivation ranks were obtained
for Northern Ireland from Northern Ireland and Statistics Research Agency data [46]. Student and school socioeconomic level indexes for Bogotá were obtained from
data published by the Colombian Institute for the Evaluation of Education [47].
Socio‑environmental factors

Injunctive norms were assessed with seven subscales and
descriptive norms were assessed with eight subscales
[48]. Exposure to advertising in the media was assessed
with eight items [49]. Exposure to tobacco advertising in
shops was measured using four items [50]. School smoking information was assessed with a single item asking,
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“Do you think your school has given you enough information on smoking?”.
Smoking‑related cognitions

Self-efficacy was assessed using three subscales: (i) emotional; (ii) friends; and (iii) opportunity (Cronbach’s α:
0.981) [51, 52]. PBC was assessed with two items that
assessed PBC to quit and PBC to avoid smoking [30].
Perceived risks and benefits of tobacco-use were assessed
using two separate scales: perceived risks (13 items; α =
0.864); and perceived benefits (five items; α = 0.774) [31].
Attitudes towards smoking were assessed a 12-item scale
[53] (α = 0.787). Knowledge of health effects of smoking
was assessed with the 6-item scale [48].
Psychosocial characteristics and personality traits

Need to belong was measured using 10 items (α = 0.813)
[54, 55]. Fear of negative evaluation was assessed with
12 items (α = 0.894) [55–57]. The Prosocial Behaviour score was derived from 5 items (α = 0.733) [55,
58]. We assessed personality traits [35] by using the Big
Five Personality Trait Short Questionnaire (BFPTSQ).
Each dimension was measured using a 10-item subscale:
openness (α = 0.798); extraversion (α = 0.776); agreeableness (α = 0.700); conscientiousness (α = 0.700); and
emotional stability (α = 0.745). In Northern Ireland, we
used the questionnaire validated for English-speaking
adolescents [59]. In Bogotá, we used the questionnaire
validated for Spanish-speaking adults [60]. Self-perceived
wellbeing was measured using five items (α = 0.821) [61].
Truancy, and access to and disposal of pocket money
were assessed using questions adapted from an earlier
study [50].
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16.1 (StataCorp, 2019, Stata Statistical Software: Release
16. College Station, TX: StataCorp LLC.).
A Pearson’s product-moment correlation matrix was
used to assess if there was any potential associations
among the predictor variables. The strength of the association between independent variables was assessed
using Cohen’s [62] guidelines for interpreting the magnitude of correlation coefficients. As an additional tool
to check for multicollinearity, variation inflation factors
(VIF) (VIF ≥ 10 suggests that variables are measuring
similar constructs) and tolerance scores were analysed
post-hoc [63].

Results
Table 1 shows the socio-demographic characteristics of
the student sample. Both samples demonstrate similar
socioeconomic characteristics, with the majority of students being categorised in low – middle socioeconomic
ranking scales. A smaller proportion of the students in
the Bogotá sample live with both parents (55%) when
compared to the Northern Ireland sample (80%).
The smoking characteristics of the sample are shown in
Table 2. A smaller proportion of students in the Bogotá
cohort reported having never smoked (80%) compared to
Northern Ireland (85%). A larger proportion of students
in Bogotá (43%) were classified as susceptible compared
to the Northern Ireland cohort (31%).
The unadjusted odds ratios (OR), odds ratios adjusted
for sociodemographic characteristics, and multivariateadjusted odds ratios are reported in Tables 2, 3, and 4
respectively in the Appendix. Corresponding 95% confidence intervals (CI) and p-values are also reported.

Statistical analyses

Factors associated with smoking susceptibility
in both countries

The analysis used univariate and multivariate logistic
regression modelling adjusted for clustering at country
and school level to test the probability of a participant
being either susceptible or not susceptible to smoking
based on the variables outlined above. Three independent regressions were performed on: the whole sample (n = 1,573); the Northern Ireland sub-sample (n =
701); and the Bogotá sub-sample (n = 872). To account
for differences in scales used to measure the independent variables a new scale was calculated using z-scores.
Interaction analysis was used to determine if there was a
statistically significant different in predictors of susceptibility according to country.
A Hosmer-Lemeshow goodness-of-fit test and receiver
operating characteristic analysis were used to evaluate
the predictive accuracy of the final model. The conceptual framework that guided the analysis is presented in
Fig. 1. All statistical analyses were conducted using Stata

In the unadjusted model (Table 2 in the Appendix), all
socio-environmental factors demonstrated statistically
significant associations with smoking susceptibility (p <
0.05). Self-efficacy, PBC to avoid smoking, and perceived
risks of smoking were significantly negatively associated with the odds of being susceptible in the unadjusted
model. Conversely, perceived benefits was positively
associated with the odds of being susceptible. Students
who held more negative attitudes towards smoking and
had greater knowledge of the health effects of smoking
were less likely to be susceptible. A higher score on each
of the Big Five personality dimensions significantly predicted a reduced likelihood of being susceptible.
Students from Bogotá were statistically more likely to
be susceptible to smoking, as were those who were older.
After adjusting for sociodemographic factors (Table 3
in the Appendix), the odds ratios for smoking susceptibility remained lower for adolescents who reported
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Fig. 1 Conceptual framework of socio-environmental and psychosocial factors contributing to smoking susceptibility

fewer injunctive norms favourable to smoking and fewer
descriptive smoking norms. The odds of being susceptible remained higher for students reporting more frequent
exposure to smoking in media content and smoking
advertising in shops. Higher levels on the fear of negative
evaluation scale significantly increased the odds of being
susceptible, after adjusting for sociodemographic factors.
Only PBC to quit smoking, need to belong, and receiving pocket money did not significantly predict the odds
of being susceptible in this model.
The results of the multivariate-adjusted analysis
(Table 4 in the Appendix) differed from those of the univariate analysis in a number of ways. After adjusting for
all variables, descriptive norms pertaining to sister(s)
smoking (OR: 1.12, 95% CI: 1.06 - 1.18) significantly predicted the odds of being susceptible, as did injunctive
norms for important people (OR: 0.86, 95% CI: 0.76 0.97), father (OR: 1.15, 95% CI: 1.00 - 1.33), sister(s) (OR:
0.94, 95% CI: 0.91 - 0.98), and friends (OR: 0.79, 95% CI:
0.76 - 0.82). Additionally, cigarette advertising in shops
remained a significant socio-environmental predictor of
smoking susceptibility (OR: 1.07, 95% CI: 1.03 - 1.11).
Greater self-efficacy (OR: 0.59, 95% CI: 0.53 - 0.65),
perceiving more risks associated with smoking (OR:
0.86, 95% CI: 0.85 - 0.86), and more negative attitudes

towards smoking (OR: 0.62, 95% CI: 0.47 - 0.80) significantly reduced the odds of being susceptible in the fully
adjusted model.
Among the psychosocial factors, scoring higher on
the need to belong scale positively predicted the odds
of smoking susceptibility (OR: 1.09, 95% CI: 1.01 - 1.16).
In contrast, a higher score on the prosociality scale (OR:
0.95, 95% CI: 0.95 - 0.96) and conscientiousness scale
(OR: 0.92, 95% CI: 0.90 - 0.94) significantly reduced the
odds of being susceptible as well as lower rates of truancy
(OR: 0.72, 95% CI: 0.67 - 0.78). Students who reported
that they were restricted with regards to how they spent
pocket money were also less likely to be susceptible (OR:
0.92, 95% CI: 0.89 - 0.94).
Age (OR: 1.04, 95% CI: 1.03 - 1.04) and country (OR:
1.50, 95% CI: 1.04 - 2.15) were the only sociodemographic
factors that significantly predicted the odds of being susceptible in the fully adjusted model.
Factors associated with smoking susceptibility
across countries

In the univariate model (Table 2 in the Appendix),
examining the results from the Northern Ireland and
Bogotá cohorts separately showed minimal deviation
from the results obtained with the whole sample. All
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Table 1 Sample socio-demographic characteristics
Sample Characteristicsa

Total
(n = 1,573)

Northern Ireland
(n = 701)

Bogotá
(n = 872)

Chi-square
(χ2) p-value

Demographics
Female

786

(50%)

355

(51%)

431

(49%)

11

27

(2%)

1

(<1%)

26

(3%)

12

598

(38%)

279

(40%)

319

(37%)

13

722

(46%)

414

(59%)

308

(35%)

14

151

(10%)

7

(1%)

144

(17%)

15 or more

75

(5%)

0

(0%)

75

(9%)

  Non-ethnic minority

1,401

(89%)

648

(93%)

753

(86%)

  Ethnic minority

170

(11%)

51

(7%)

119

(14%)

  Lowest

7

(1%)

  Low

240

(28%)

   Middle – Low

313

(36%)

  Middle

242

(28%)

   Middle – High

50

(6%)

  High

2

(<1%)

   Middle – Low

544

(62%)

   Middle – High

328

(38%)

Age, years

0.117
0.000

Ethnicity

0.000

Socioeconomic measures
Student Deprivation Rankb
  Low

275

(39%)

  Middle

216

(31%)

  High

137

(20%)

School Deprivation Rankb
  Low

364

(52%)

  Middle

231

(33%)

  High

106

(15%)

Student Socioeconomic Levelc

School Socioeconomic Leveld

Family structure

0.000

Single parent

465

(30%)

126

(18%)

339

(39%)

Both parents

1039

(66%)

557

(80%)

482

(55%)

Live with other adult

67

(4%)

16

(2%)

51

(6%)

a

Variable distributions are reported as n (%) unless otherwise stated

b

Northern Ireland only. Low (0-300), Middle (301-600), High (601-890). Northern Ireland Multiple Deprivation Measure rank derived from NISRA data

c

Bogotá, Colombia only. Socioeconomic level index of individual students according to the Departamento Administrativo Nacional de Estadística (DANE; "National
Administrative Department of Statistics")
d
Socioeconomic level Index of schools according to the Instituto Colombiano para el Fomento de la Educación Superior ("Colombian Institute for the Promotion of
Higher Education")

socio-environmental factors significantly predicted the
odds of being susceptible in Northern Ireland. In Bogotá,
injunctive norms from the family context (excluding
mother) were not significant, nor was access to information about smoking in school. The demographic factors
age, socioeconomic status and school socioeconomic
status were significant in Bogotá, while no sociodemographic factors were significant in Northern Ireland.

After adjusting for socio-demographic factors
(Table 3 in the Appendix), all socio-environmental factors significantly predicted smoking susceptibility in
Northern Ireland, with the exception of father injunctive norms. In Bogotá, two types of injunctive norm
(father and brother), sister(s) descriptive norms, and
school smoking information were non-significant.
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Table 2 Sample smoking behaviour and intentions characteristics
Sample characteristicsa

Total
(n = 1,573)

Northern Ireland
(n = 701)

χ2 p-value

Bogotá
(n = 872)

Smoking behaviour

0.004

Current smoker

58

(4%)

27

(4%)

31

(4%)

Previous smoker

224

(14%)

77

(11%)

147

(17%)

Never smoker

1291

(82%)

597

(85%)

694

(80%)

34

(2%)

17

(2%)

17

(2%)

Smoking Susceptibility
Try a cigarette soon
  Yes

0.000

  Don’t know

375

(24%)

107

(15%)

268

(31%)

  No

1163

(74%)

576

(82%)

587

(67%)

  Missing Values

1

(<1%)

1

(<1%)

0

(0%)

6

(<1%)

4

(1%)

2

(<1%)

Best friend offered cigarette
  Definitely yes

0.000

  Probably yes

53

(3%)

26

(4%)

27

(3%)

  Not sure

184

(12%)

58

(8%)

126

(14%)

  Probably not

151

(10%)

84

(12%)

67

(8%)

  Definitely not

1177

(75%)

527

(75%)

650

(75%)

49

(3%)

10

(1%)

39

(4%)

Smoke in next 6 months
  Current smoker

0.000

   Definitely start smoking

3

(<1%)

1

(<1%)

2

(<1%)

   Probably start smoking

8

(1%)

0

(0%)

8

(1%)

  Don’t know

141

(9%)

49

(7%)

92

(11%)

  Probably not

104

(7%)

45

(6%)

59

(7%)

  Definitely not

1264

(81%)

592

(84%)

672

(77%)

Yes

587

(37%)

215

(31%)

372

(43%)

No

985

(63%)

485

(69%)

500

(57%)

Susceptible to smoking

a

0.000

Variable distributions are reported as n (%) unless otherwise stated

In the fully adjusted model (Table 4 in the Appendix),
descriptive norms from two sources (mother (OR: 1.37,
95% CI: 1.06 - 1.76) and family (OR: 0.64, 95% CI: 0.41
- 1.00)) and school smoking information (OR: 0.75, 95%
CI: 0.59 - 0.96) significantly predicted the odds of being
susceptible in Northern Ireland. By comparison, friend
descriptive norms (OR: 0.86, 95% CI: 0.76 - 0.98) was the
only significant socio-environmental variable in Bogotá.
Interaction analysis confirmed that school smoking
information differed significantly across the two settings
(OR: 0.75, p = 0.024 in Northern Ireland compared to
OR: 1.09, p = 0.313 in Bogotá).
There was some variation in smoking-related cognitions as predictors of smoking susceptibility across the
two countries. In Northern Ireland, the univariate analysis showed self-efficacy, perceived risks of smoking, perceived benefits of smoking, PBC to avoid smoking, and
attitudes towards smoking significantly predicted susceptibility. In Bogotá, self-efficacy, perceived risks of smoking, PBC to avoid smoking, attitudes towards smoking,

and knowledge of the health effects significantly predicted susceptibility.
Adjusting for sociodemographic factors produced no
significant change in the estimates for smoking-related
cognitions in either country.
In the fully adjusted model, attitude (OR: 0.35, 95%
CI: 0.23 - 0.51) maintained a significant association with
smoking susceptibility in Northern Ireland. In Bogotá,
self-efficacy (OR: 0.58, 95% CI: 0.40 - 0.83) and PBC to
quit smoking (OR: 0.71, 95% CI: 0.56 - 0.90) significantly
predicted susceptibility. In this model, attitude toward
smoking was the only smoking-related cognition that differed significantly between the two countries (OR: 0.35, p
= 0.000 in Northern Ireland compared to OR: 0.68, p =
0.100 in Bogotá).
Of the Big Five personality dimensions, only extraversion was statistically non-significant in Northern Ireland in the univariate model, while higher scores on the
remaining Big Five subscales were associated with lower
odds of being susceptible in both countries. Students who
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reported higher levels of wellbeing in Northern Ireland
and Bogotá were less likely to be susceptible. Similarly,
students who reported lower levels of truancy had lower
odds of being susceptible to smoking in both Northern
Ireland and Bogotá in the univariate model.
After adjusting for sociodemographic factors, fear of
negative evaluation was no longer a significant predictor
in Northern Ireland. Adjusting for sociodemographic factors produced no change in the variables that predicted
smoking susceptibility in Bogotá.
In the multivariate-adjusted model, openness (OR:
0.59, 95% CI: 0.50 - 0.69), extraversion (OR: 1.40, 95% CI:
1.04 - 1.90), wellbeing (OR: 0.57, 95% CI: 0.44 - 0.74), and
receiving pocket money (OR: 1.20, 96% CI: 1.06 - 1.37)
demonstrated a significant association with smoking
susceptibility in Northern Ireland, while truancy (OR:
0.69, 95% CI: 0.52 - 0.92) was the only psychosocial variable that significantly predicted susceptibility in Bogotá.
OR estimates for agreeableness, wellbeing and receiving
pocket money differed significantly across countries in
the final model.
As shown in the Pearson’s product-moment correlation
matrix for both countries (Table 5 in the Appendix), a
high proportion of the independent variables were correlated, however the strength of the association was small
for most. Self-efficacy was positively correlated with both
injunctive and descriptive norms (p < 0.05), however, the
strength of the association was small for most subscales
(r < .3). The VIF and tolerance scores for the independent
variables included in the final analysis for both countries
indicated that no variables exhibited signs of meaningful
collinearity in our analysis (Table 6 in the Appendix).

Discussion
Previous research has shown that a disproportionate number of those aged 15 years and over who smoke
(approximately 80%) live in LMICs [64]. This is concerning given the role of initiation during early adolescence as a risk factor for subsequent smoking [65]. This
study investigated differences between the socio-environmental and individual-level risk factors for smoking susceptibility in a high-income country (Northern
Ireland) and upper-middle income country (Bogotá,
Colombia). Findings from logistic regression analyses
illustrated differences between the two settings regarding descriptive norms, smoking-related cognitions,
and psychosocial traits. In Northern Ireland, adolescents who reported that fewer family members smoked
were less likely to be susceptible to smoking. In Bogotá,
reporting that fewer friends smoked reduced the odds
of being susceptible. Reduced odds of being susceptible
to smoking were significantly associated with negative
attitudes towards smoking in Northern Ireland, while
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higher levels of self-efficacy and PBC to quit were associated with reduced odds in Bogotá. When psychosocial traits were examined, higher levels of openness and
self-reported wellbeing significantly reduced the odds of
being susceptible in Northern Ireland. Conversely, higher
levels of extraversion increased the odds of being susceptible in Northern Ireland. In Bogotá, students who did
not skip school were less likely to be classified as susceptible to future smoking.
Descriptive and injunctive norms are reported in the
literature as risk factors for smoking among adolescents
[66–68]. We did find evidence of a significant association
between injunctive norms and smoking susceptibility in
both countries after adjusting for sociodemographic factors, however, this relationship was not significant in our
final model. In the composite sample, injunctive norms
favourable to smoking from important people, father,
sister(s), and friends were significant in the final model.
We did find support for the role of descriptive norms
in predicting smoking susceptibility in the final model.
Students in Bogotá who reported less smoking among
friends were less likely to be susceptible. In addition,
fewer descriptive smoking norms among family reduced
the odds of being susceptible in Northern Ireland. Interestingly, reporting less smoking by a mother increased
the odds of being susceptible in Northern Ireland in the
final model.
In agreement with other studies pointing to a link
between pro-smoking messages in media content and
an elevated risk of susceptibility to smoking [69, 70],
we found a significant correlation between exposure to
smoking-related media content and smoking susceptibility in both countries after adjusting for sociodemographic
factors. However, this association was no longer significant in the final model. This is in contrast to another
study of LMIC settings which found that adolescents who
were exposed to smoking in electronic media were more
likely to be smokers [71]. Similar to the results of other
studies [72, 73], we found exposure to cigarette advertising in shops was a significant predictor of susceptibility
in both countries after adjusting for sociodemographic
factors. In the final model, this finding was limited to the
composite sample.
Consistent with previous research [74] that showed
refusal self-efficacy was protective against smoking initiation, we found a statistically significant association
between refusal self-efficacy and smoking susceptibility. Additionally, our results concur with the findings of
an earlier study [31] that found students who perceived
greater risks associated with smoking were at less risk for
future initiation. However, when the data were disaggregated by country in the final model, the association was
no longer significant. In line with previous findings [33],
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we found a statistically significant link between perceived
benefits of smoking and susceptibility after adjusting for
sociodemographic factors in Northern Ireland. Further,
our results confirmed a significant correlation between
knowledge of the harmful effects of smoking and susceptibility in Bogotá. However, in the final model, knowledge was not a significant predictor of susceptibility in
either country. This echoes the findings from an earlier
study [75], but contrasts with others [16] who found that
lack of knowledge about the harms of smoking predicted
ever-smoking.
Of the Big Five Personality factors, only two (openness and extraversion) significantly predicted the odds of
being susceptible in Northern Ireland in the final model.
In Northern Ireland, our results show that students who
were more receptive to new ideas or experiences and
expressed a greater tendency to be curious were less
likely to be susceptible. This finding coincides with an
earlier study [76] that reported lower levels of openness
were associated with intentions to smoke. The current
analysis also showed that more extraverted students were
at greater risk of being susceptible to smoking, adding to
the results of two earlier studies [34, 36].
Self-reported wellbeing was a protective factor against
smoking susceptibility in both countries after adjusting for sociodemographic factors, and in Northern Ireland in the final model. While studies have shown that a
direct inverse relationship exists between life-satisfaction
and smoking behaviour [38, 77], our final model did not
demonstrate this in Bogotá. We did, however, find a significant positive association between truancy and susceptibility in Bogotá, reinforcing the findings from previous
studies [78, 79].
The results reaffirm that refusal self-efficacy and adolescents’ attitudes towards smoking are important targets for prevention interventions in both LMICs and
high-income countries. Interventions directed at younger
populations should focus on mitigating pro-smoking
social influences such as exposure to tobacco advertising
by providing appropriate education about the negative
side-effects of smoking and equipping adolescents with
the necessary skills to refuse cigarettes. Moreover, the
results highlight the differences in risk factors for smoking across the two countries, further emphasising the
need for smoking prevention policies to be sensitive to
the normative and cultural context within which they are
implemented.
Strengths and limitations

There were several limitations of this study. Firstly,
responses from the survey may be subject to social desirability bias which is not uncommon for self-report surveys [80]. As a result, students may have underreported
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smoking behaviors [81]. However, studies have shown
self-reports of smoking behaviour are reliable [82]. Secondly, estimates of the smoking of friends and family members would potentially be subject to individual
biases or “pluralistic ignorance” [83]. Thirdly, students
who did not participate were potentially more likely to be
smokers who did not want to report their behaviour [84].
The findings from this study may not generalise to
other populations due to cultural and social factors
unique to the two settings. However, the study used
robust maximum variation sampling to ensure there was
sufficient heterogeneity between schools in both countries serving urban and rural areas. To ensure the validity of student’s responses participants were assured their
responses would not be shared with other students or
teachers. Students were also assigned a unique identification number to anonymise their responses.
In the fully adjusted model for both countries, the Hosmer-Lemeshow goodness of fit test yielded a p-value of
.1752 indicating that the model fit the data well. This was
also true for the Bogotá (p = 0.8623) model but not the
Northern Ireland model (p = 0.0112). Receiver operating
characteristic (ROC) analysis was performed to evaluate
the discriminative accuracy of our final models which
included data from both countries. This is demonstrated
by the ROC curve which was plotted to visually illustrate
the concordance between model estimates of susceptibility and observed susceptibility to smoking (referred to as
the C-statistic; Figures 1, 2, and 3 in the Appendix). The
C-statistics were .838, .903, and .828 for the dual-country model, Northern Ireland model, and Bogotá model
respectively, indicating that the models achieved acceptable levels of discrimination [85].

Conclusions
In sum, the results of the present study suggest there
are differences in socio-environmental and psychosocial
correlates of smoking susceptibility in the high-income
setting of Northern Ireland and upper-middle income
setting of Bogotá. For example, reporting fewer descriptive smoking norms among friends was protective against
smoking susceptibility in Bogotá, but not Northern Ireland. Students who reported that their school provided
information about smoking were less at risk in Northern Ireland, but not in Bogotá. Greater self-efficacy was
significantly associated with a lower risk of smoking in
Bogotá, highlighting the importance of self-efficacy as a
mitigating factor against socio-environmental influences,
such as being offered a cigarette by a friend. Exploration of how group identities that prescribe behavioural
norms in each country may provide potential insights
into the mechanisms underlying the formation of these
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behaviours within the intragroup context and the impact
this has on an individual’s self-efficacy [86].
We affirm that the cultural, normative and social factors unique to each setting provided a good basis for
comparison of risk factors across the socioecological
spectrum.
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