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ABSTRACT
Objective: Sport and scholastic factors are known to
be associated with cigarette smoking in adolescence,
but little is known about the causality of this
association. The aim of this study was to prospectively
explore the relationships of different sport and
scholastic factors with smoking prevalence initiation in
older adolescents from Bosnia and Herzegovina.
Methods: In this 2-year prospective cohort study, there
were 872 adolescent participants (16 years at baseline;
46% females). The study consisted of baseline tests at
the beginning of the third year (September 2013) and
follow-up at the end of the fourth year of high school
(late May to early June 2015). The independent
variables were scholastic and sport-related factors. The
dependent variables were (1) smoking at baseline, (2)
smoking at follow-up and (3) smoking initiation over the
course of the study. Logistic regressions controlling for
age, gender and socioeconomic status were applied to
define the relationships between independent and
dependent variables.
Results: School absence at the baseline study was a
significant predictor of smoking initiation during the
course of the study (OR 1.4, 95% CI 1.1 to 1.8). Those
who reported quitting sports at baseline showed an
increased risk of smoking at the end of the study (OR
1.4, 95% CI 1.1 to 2.0) and of smoking initiation (OR
1.8, 95% CI 1.3 to 2.0). Adolescents who reported lower
competitive achievements in sport were at a higher risk of
(1) smoking at baseline (OR 1.5, 95% CI 1.1 to 2.1), (2)
smoking at follow-up (OR 1.5, 95% CI 1.1 to 2.1) and (3)
smoking initiation (OR 1.6, 95% CI 1.1 to 2.6).
Conclusions: In developing accurate antismoking public
health policies for older adolescents, the most vulnerable
groups should be targeted. The results showed that most
participants initiated smoking before 16 years of age.
Therefore, further investigations should evaluate the
predictors of smoking in younger ages.

INTRODUCTION
Cigarette smoking is an important modifi-
able determinant of health, and preventing

smoking initiation among adolescents elimi-
nates the numerous health risks they would
face as adult smokers.1 2 With more than
20% of adolescents who smoke cigarettes
daily, Bosnia and Herzegovina is among the
five European countries with the highest
prevalence of smoking among adolescents,
together with Austria, Croatia, Belgium and
Hungary (all about 20% daily smokers).3 4

This high prevalence is mostly explained by
the low prices of tobacco products, social
acceptance of smoking in public and the
lack of effective public health campaigns
against smoking.5 Consequently, in the last
couple of years, several cross-sectional investi-
gations have explored the problem and
found different sociodemographic, eco-
nomic, community-specific, sport-related and

Strengths and limitations of this study

▪ The study lacks data on peer smoking and par-
ental smoking, both of which can be associated
with sport participation and educational
achievement.

▪ Studied sport factors consisted of questions on
formal sport participation, while some other
important determinants of involvement in sport
(non-formal physical exercising in fitness
centres, self-exercising, etc) were not evaluated.

▪ The majority of participants started smoking
before 16 years of age, and therefore the gener-
alisability of the results regarding the predictors
of smoking initiation is limited solely to adoles-
cents who initiated smoking in late adolescence
(16–18 years of age).

▪ This is one of the first studies to prospectively
investigate the predictors of smoking in south-
eastern Europe.

▪ The high retention rate (87% of the adolescents
studied at baseline and follow-up) and low rate
of missing data are important strengths of the
study.
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scholastic factors to be associated with adolescent
smoking in the country.6 7

Scholastic achievement (educational achievement) is
one of the factors known to be associated with smoking
in adolescence, with poor performance in school regu-
larly observed in adolescents who smoke.5 8–10 However,
the causality remains unknown. One possible explan-
ation implies that smoking is the cause of poor perform-
ance in school because of the physiological mechanisms
and the negative effects of smoking on cognitive func-
tion and learning capacities.11–13 Meanwhile, some
authors are of the opinion that smoking should be
observed as an effect, and not the cause, of educational
failure.7 14 For example, children who fail academically
are frequently in out-of-school situations where they are
directly and/or indirectly exposed to individuals who
smoke and are therefore at higher risk of smoking them-
selves.5 6 Indeed, social influences are known to be
important with respect to a wide range of health beha-
viours, including smoking, and such peer influence on
smoking is also logical.15 16 However, it is also possible
that other factors, such as parental conflict and/or poor
familiar control, result in educational failure and
smoking. Additionally, ‘the theory of problem behaviour’
(ie, that the problem behaviours such as failure in
school and smoking often appear in tandem because
some people have a psychosocial tendency for uncon-
ventionality) has been used to explain the association
between educational failure and smoking in adoles-
cence.17 Regardless of the background, the cross-
sectional design of the studies did not allow for the
interpretation of the cause–effect relationship between
educational achievement in high school and smoking
status.5 7 18

Participation in sport is often considered as a poten-
tially effective way of reducing the tendency of adoles-
cents to smoke cigarettes.19–22 Indeed, when comparing
groups of adolescent athletes versus non-athletes, there
is a lower prevalence of smoking in those involved in
sports.23–25 However, when sport participation was ana-
lysed more specifically, there were some conflicting find-
ings with the association between sports and cigarette
smoking.26–28 For example, in a recent study, authors
found that adolescents who had stopped participating in
a sport were at high risk of misusing substances, while
lower competitive achievement in sports was found to be
associated with a higher likelihood of cigarette
smoking.3 5 27 Again, owing to the cross-sectional study
design, the causality is not clear. Indeed, smoking could
impair physical capacity, thus leading to poor sport per-
formance (a low result) and consequent withdrawal
from sport. On the other hand, it is also possible that
adolescents first stopped participating in sports and then
started to smoke.27 28

This investigation aimed to prospectively explore the
potential relationships between scholastic and sport
factors at the beginning of the third year of high school,
and smoking and smoking initiation in the following

2 years (from 16 to 18 years of age on average) in ado-
lescents from Bosnia and Herzegovina. Understanding
the relationships studied here may help inform all
responsible parties about the specific risks and benefits
related to the studied covariates of smoking. Although
there are other potential predictors of smoking, in this
study we were specifically focused on scholastic and
sport factors, as both groups of factors are regularly and
independently monitored throughout the school system
and a better understanding of the associations could
help develop cost-effective and targeted preventive
interventions.

METHODS
Procedures and participants
In this study, we aimed to prospectively investigate ado-
lescents over their last 2 years of high school. At base-
line, the examinees were 16 years old on average and
were in their third year of high school. A multistage
cluster sampling method was used to select the partici-
pants. First, we randomly selected one-third of the high
schools in the territory of Zenica-Doboj Canton and
Tuzla Canton, mostly because of their sociocultural
environments as described below.
Bosnia and Herzegovina is a multiethnic country,

home to three constitutive ethnicities (Bosniaks, Serbs
and Croats). Devastating wars that occurred in the early
1990s resulted in massive emigrations of minority ethnic
groups (specifically for different parts of the country),
and overall material devastation.29 For the two Cantons
studied, prewar ethnic figures did not change drastically.
Therefore, these two Cantons should be observed as two
typical regions in Bosnia and Herzegovina.
School size varied by just 10–15%, and therefore the

schools were not stratified by size. In the second stage of
sampling, half of all third year classes were selected at
random from the selected schools, resulting in a sample
size of 44 classes and a cohort of 1213 participants. After
obtaining the necessary ethics approvals (see later text),
study personnel explained the full procedure and study
aims to potential participants and at least one parent/
guardian in a regular school meeting. Consent was
obtained from at least one parent, and none of the
parents refused to let their child participate in the study.
Two surveys were conducted, one (baseline) at the

beginning of the third year of high school (September
2013), and the second (follow-up) at the end of high
school (late May to early June 2015). Surveys were admi-
nistered during school hours in groups of at least 15
examinees. Examinees were assured that their participa-
tion was voluntary and that they could leave any of the
questions and/or the entire questionnaire blank. The
study participants remained anonymous (no personal
data were collected), but the participants were asked to
use self-selected confidential codes for identification
purposes in the repeated test. They were asked to use
the last three digits of their email password as their code
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for identification (ie, these codes were easy to remember
between testing waves while being simultaneously confi-
dential). After completing the surveys, each participant
placed the questionnaire in an envelope and then in a
closed box. The next day, an investigator who was not
present during the survey administration opened the
boxes. The study fulfilled all ethical guidelines. After
obtaining ethical approvals, the study was officially
authorised by the Ministries of Education in
Zenica-Doboj Canton and Tuzla Canton, the two areas
of Bosnia and Herzegovina where the research was
taking place. The study design and sampling is pre-
sented in figure 1.
Of the 1213 eligible students, 1059 (87%) had com-

plete data both at baseline and in the follow-up study.
Of the latter, 872 who identified as Bosnians were
included in the study (72% of the total eligible). The
analysis of attrition bias showed no significant differ-
ences in initial smoking status between adolescents who
dropped out and those who remained in the study (χ2

2.11, p>0.05), but there were significantly more men
than women who dropped out (χ2 8.00, p<0.01; see
online supplementary table).

Variables
To extend current knowledge and allow meaningful
comparison with previous cross-sectional reports from

countries belonging to former Yugoslavia, such as
Bosnia and Herzegovina, the variables were collected
using the Questionnaire of Substance Use, which was
previously reported to be a reliable and valid measuring
tool in similar samples of participants.6 7 27 In this study,
we collected data on age (in years), gender, self-reported
socioeconomic status (below average, average, above
average), ethnicity (Bosniak, Serbian, Croatian, other),
sport factors, scholastic factors and consumption of
cigarettes.
Sports factors consisted of questions about the partici-

pants’ (1) involvement in sports (answers included:
never been involved, quit, currently involved); (2)
highest competitive achievement in sports (never com-
peted/did not participate in sports, local ranked compe-
titions, national and international ranked competitions)
and (3) time of involvement in sports (never involved,
<1, 2–5, 5+ years). Scholastic variables represented parti-
cipants’ academic achievement over the past semester
(end of the second year of high school): (1) grade point
average; (2) behavioural grade (both on a five-point
scale ranging from excellent to poor) and (3) school
absences (almost never, rarely, from time to time, often).
Cigarette smoking was assessed on a four-point scale
with the following responses: ‘no, I don’t smoke’, ‘from
time to time, but not daily’, ‘<10 cigarettes daily’, and
‘more than 10 cigarettes daily’. Participants were later

Figure 1 Sampling procedure,

participants and non-responders

(ie, absent from school on testing

day, inconsistency in identification

codes).
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classified as non-smokers (those who responded with
‘no, I don’t smoke’) or smokers (the remaining three
answers). Information on smoking initiation during the
course of the study was obtained from each participant.
Specifically, if the participant reported not smoking at
baseline and responded differently when tested at
follow-up, the initiation of smoking was indicated.

Statistics
For all variables, descriptive statistics (counts and per-
centages or means and SDs) were calculated.
Depending on the characteristic of the variable, the dif-
ferences between smokers and non-smokers were estab-
lished by the Mann-Whitney test (for ordinal variables),
or χ2 test (for categorical variables). Binary logistic
regression was used to estimate the OR and the corre-
sponding 95% CI of the following: (1) smoking status at
baseline, (2) smoking status at the end of the study and
(3) smoking initiation occurring during the course of
the study by scholastic and sport covariates. The logistic
analyses were additionally adjusted for gender, age and
socioeconomic status.

RESULTS
Table 1 presents the distribution of independent vari-
ables according to smoking status at baseline and
follow-up. Overall, 28% of adolescents were identified as
smokers at the beginning of their third year of high
school, and 36% were smokers at the end of high school
20 months later. An increase in smoking prevalence over
the observed period was particularly evident in women
(from 27% to 38%, and 30% to 34.5% for women and
men, respectively). At baseline and at follow-up, non-
smokers achieved better grade point averages
(Mann-Whitney Z values (MW) 6.03 and 6.36, p<0.01)
and better behavioural grades (MW 7.76 and 7.71,
p<0.01) and were less absent from school (MW 5.60 and
9.30, p<0.01, for baseline and follow-up, respectively)
than smokers. Non-smokers achieved higher sports
results than smokers at baseline (MW 2.34, p<0.01).
Increased odds of smoking were observed in adoles-

cents with a lower grade point average at baseline (base-
line: OR 1.6, 95% CI 1.4 to 1.9; follow-up: 1.7, 1.4 to
1.9), poorer behavioural grades (baseline: 2.6, 2.0 to 3.5;
follow-up: 2.3, 1.7 to 2.9) and more frequent absences
from school, with the highest chances of being smokers
for those children who reported that they were often
absent from school (baseline: 4.4, 2.0 to 9.4; follow-up:
4.5, 2.1 to 9.4). School absence at baseline was a signifi-
cant predictor of smoking initiation over the course of
the study as children who reported that they were absent
from time to time having the highest chances of starting
smoking during the course of study (2.6, 1.5 to 4.8).
Involvement in sports (sport participation) was not asso-
ciated with smoking status at baseline, but those who
reported quitting sports showed an increased risk of
smoking at the end of the study (1.4, 1.0 to 1.9) and a

higher risk of smoking initiation during the study (1.7,
1.1 to 2.9). Adolescents who were engaged in sports for
<5 years showed a higher prevalence of smoking at the
end of the study (<1 year: 2.7, 1.6 to 3.8; 2–5 years: 2.4,
1.6 to 3.6), and an increased risk of smoking initiation
during the course of the investigation (<1 year: 2.7, 1.4
to 5.2; 2–5 years: 3.3, 1.6 to –6.2) than those who were
never involved in sports. Finally, compared with peers
who were never involved in sports, those who reported
involvement in sports competitions but with lower com-
petitive results were at a higher risk of the following: (1)
smoking at baseline (1.5, 1.1 to 2.0), (2) smoking at the
end of the study (1.5, 1.1 to 2.0) and (3) smoking initi-
ation (1.6, 1.1 to 2.5; table 2).

DISCUSSION
This study aimed to prospectively investigate the poten-
tial relationships between scholastic and sport factors
with smoking in older adolescents. The analyses revealed
several important findings that should be highlighted.
First, baseline scholastic factors were systematically asso-
ciated with smoking, with poorer scholastic achievement
in adolescents who reported smoking at baseline and
follow-up. The absence from school at baseline was a
predictor of smoking initiation in the following period.
Quitting sports, poor competitive achievement and
<5 years of participation in sports were shown to be spe-
cific risks for smoking and smoking initiation. Prior to
discussing these findings, we will provide a brief overview
of the established prevalence and trends in smoking.
Smoking prevalence significantly increased from 28% to
36% during the course of the study. Consequently,
∼77% of adolescents who reported smoking at the end
of high school (ie, 28/36) initiated smoking when they
were younger than 16 years. Although participants self-
reported their smoking status, which should be observed
as a limitation of the study, the reported prevalence of
smoking in this study is similar to previous reports of a
30–35% prevalence of adolescent smokers in Bosnia and
Herzegovina and the wider territory of former
Yugoslavia.3 27 30 Consequently, the self-reported data on
smoking obtained here are plausible. This study is
unique, as it is one of the first to prospectively investi-
gate the factors associated with smoking in adolescents
from south-eastern Europe. Therefore, the data on the
relationships between scholastic and sport factors and
smoking initiation are particularly interesting.
The associations between scholastic factors and

smoking at study baseline (ie, when participants were
16 years old) and the associations between scholastic
factors and smoking at follow-up (ie, end of high school,
18 years of age) are similar. In both waves, higher odds
of smoking are observed in adolescents with lower scho-
lastic achievement. Our findings are therefore in accord-
ance with the results of previous cross-sectional studies
performed with adolescents of a similar age, which
repeatedly reported lower educational achievement
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among children who smoke.7 18 27 Although there is a
general consensus on the negative associations between
smoking and performance in school, the mechanisms
that lead to these associations are still controversial.
Some authors highlight the negative effects of smoking
on cognitive capacities, and consequently poorer learn-
ing capabilities, as a result of cigarette smoking.18 This
explanation is strongly supported by the evident physio-
logical mechanisms (ie, alterations in brain structure as
a result of smoking).11–13 The main criticism of this
explanation arises from the relatively short period of
smoking in adolescents. Therefore, significant deterior-
ation in cognitive capacities (and the resulting low aca-
demic achievement in adolescents) is less probable. As a

result, it is suggested that lower academic achievement
in adolescent smokers may actually be the cause, and
not the effect, of smoking. Indeed, children who fail at
school are frequently in ‘out-of-school situations’ and
therefore in unique sociocultural environments in which
they are more likely to initiate smoking.3 6 This theory
thus focuses on social influence. In this study, we
showed a negative relationship between ‘school absence’
at baseline (ie, 16 years of age) and smoking initiation
in the following 2-year period. Therefore, our results
actually support the theory of social influence as a prob-
able explanation of the cause–effect relationship
between academic failure and smoking in this age
group. Briefly, the general associations between

Table 1 Baseline and follow-up characteristics with differences on a basis of smoking status (MW—Mann-Whitney Z values;

χ2 test)

Baseline Follow-up

Smokers Non-smokers MW Smokers Non-smokers MW

f (%) f (%) Z (p value) F (%) F (%) Z (p value)

Experience in sport 1.54 (0.12) 0.93 (0.34)

Never been involved 180 (28.8) 56 (22.6) 174 (31.3) 62 (19.6)

Less than a year 132 (21.2) 56 (22.6) 104 (18.7) 84 (26.6)

2–5 years 164 (26.3) 72 (29) 136 (24.5) 100 (31.6)

>5 years 148 (23.7) 64 (25.8) 142 (25.5) 70 (22.2)

Sport success/result 2.34 (0.02) 0.96 (0.33)

Never competed 344 (55.1) 114 (46) 308 (55.4) 150 (47.5)

Local rank 230 (36.9) 116 (46.8) 204 (36.7) 142 (44.9)

National/international 44 (7.1) 18 (7.3) 40 (7.2) 22 (7)

Grade point average 6.03 (0.01) 6.36 (0.01)

Excellent 262 (42) 66 (26.6) 242 (43.5) 86 (27.2)

Very good 246 (39.4) 96 (38.7) 222 (39.9) 120 (38)

Average 106 (17) 76 (30.6) 86 (15.5) 96 (30.4)

Under average 6 (1) 4 (1.6) 2 (0.4) 8 (2.5)

Poor 4 (0.6) 6 (2.4) 4 (0.7) 6 (1.9)

Behavioural grade 7.76 (0.01) 7.71 (0.01)

Excellent 538 (86.2) 180 (72.6) 500 (89.9) 218 (69)

Very good 46 (7.4) 26 (10.5) 24 (4.3) 48 (15.2)

Average 30 (4.8) 28 (11.3) 24 (4.3) 34 (10.8)

Under average 6 (1) 8 (3.2) 6 (1.1) 8 (2.5)

Poor 4 (0.6) 6 (2.4) 2 (0.4) 8 (2.5)

School absence 5.60 (0.01) 9.30 (0.01)

Almost never 244 (39.1) 52 (21) 246 (44.2) 50 (15.8)

Rarely 244 (39.1) 102 (41.1) 206 (37.1) 140 (44.3)

From time to time 108 (17.3) 78 (31.5) 90 (16.2) 96 (30.4)

Often 28 (4.5) 16 (6.5) 14 (2.5) 30 (9.5)

χ2 (p Value) χ2 (p Value)

Gender 0.82 (0.36) 1.32 (0.25)

Male 138 (29.7) 326 (70.3) 160 (34.5) 304 (65.5)

Female 110 (27.0) 298 (73.0) 156 (38.2) 252 (61.8)

Sport participation 0.46 (0.80) 3.79 (0.15)

Currently involved 128 (20.5) 56 (22.6) 118 (21.2) 66 (20.9)

Quit 206 (33) 80 (32.3) 170 (30.6) 116 (36.7)

Never been involved 290 (46.5) 112 (45.2) 268 (48.2) 134 (42.4)

Socioeconomic status 5.66 (0.06) 2.58 (0.27)

Under average 10 (1.6) 4 (1.6) 10 (1.8) 4 (1.3)

Average 574 (92.0) 238 (95.7) 512 (92.1) 300 (95.0)

Below average 40 (6.4) 6 (2.4) 34 (6.1) 12 (3.8)
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Table 2 The ORs for smoking at baseline, smoking at follow-up and smoking initiation over the course of the study

Bivariate analyses Model 1 *

Baseline characteristics Smoking at baseline Smoking at follow-up Smoking initiation Smoking at baseline Smoking at follow-up Smoking initiation

Grade point average (grade)† 1.6 (1.4 to 1.9) 1.6 (1.4 to 1.9) 1.1 (0.9 to 1.4) 1.6 (1.4 to 1.9) 1.7 (1.4 to 1.9) 1.2 (0.9 to 1.4)

Behavioural grade (grade)† 2.5 (1.9 to 3.3) 2.1 (1.6 to 2.7) 0.9 (0.6 to 1.3) 2.6 (2.0 to 3.5) 2.3 (1.7 to 2.9) 0.9 (0.6 to 1.3)

School Absence

Almost never REF REF REF REF REF REF

Rarely 2.0 (1.4 to 2.8) 2.3 (1.7 to 3.2) 1.7 (1.0 to 2.8) 2.0 (1.4 to 2.7) 2.3 (1.7 to 3.2) 1.7 (1.1 to 2.8)

From time to time 2.7 (1.7 to 4.2) 3.5 (2.3 to 5.4) 2.5 (1.4 to 4.6) 2.7 (1.7 to 4.2) 3.6 (2.3 to 5.5) 2.6 (1.5 to 4.8)

Often 4.0 (1.9 to 8.6) 4.1 (2.0 to 8.6) 1.7 (0.5 to 5.0) 4.5 (2.1 to 95) 4.5 (2.1 to 9.4) 1.8 (0.6 to 5.5)

Sport participation

Never been involved REF REF REF REF REF REF

Currently involved 1.1 (0.8 to 1.7) 1.2 (0.8 to 1.6) 1.2 (0.8 to 1.8) 1.1 (0.7 to 1.7) 1.2 (0.8 to 1.8) 0.9 (0.5 to 1.8)

Quit 1.0 (0.7 to 1.4) 1.4 (1.0 to 1.9) 1.7 (1.1 to 2.7) 1.0 (0.7 to 1.4) 1.4 (1.0 to 1.9) 1.7 (1.1 to 2.9)

Experience in sport

Never been involved REF REF REF REF REF REF

Less than a year 1.3 (0.9 to 2.1) 2.3 (1.5 to 3.4) 2.6 (1.4 to 4.9) 1.4 (0.9 to 2.1) 2.7 (1.6 to 3.8) 2.7 (1.4 to 5.2)

2–5 years 1.4 (0.9 to 2.1) 2.1 (1.4 to 3.0) 2.8 (1.5 to 5.2) 1.4 (0.9 to 2.1) 2.4 (1.6 to 3.6) 3.3 (1.7 to 6.2)

>5 years 1.4 (0.9 to 2.1) 1.4 (0.9 to 2.0) 1.1 (0.6 to 2.3) 1.4 (0.8 to 2.2) 1.5 (0.9 to 2.5) 1.4 (0.7 to 2.9)

Sport success/result

Never competed REF REF REF REF REF REF

Local rank 1.5 (1.1 to 2.1) 1.4 (1.1 to 1.9) 1.5 (1.0 to 2.2) 1.5 (1.1 to 2.0) 1.5 (1.1 to 2.0) 1.6 (1.1 to 2.5)

National/international 1.2 (0.7 to 2.2) 1.1 (0.6 to 1.9) 0.9 (0.4 to 2.4) 1.3 (0.7 to 2.2) 1.2 (0.7 to 2.1) 1.0 (0.4 to 2.4)

* Adjusted for age, gender and socioeconomic status.
†The higher value presents poorer scholastic achievement.
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scholastic variables and smoking are clear, demonstrat-
ing that children who smoke perform poorly in school.
However, it must be stressed that more frequent
absences from school at the beginning of the third year
of high school is a clear predictor of smoking initiation
in the following 2 years. Of course, one can argue that
scholastic achievement was not entirely objectively evalu-
ated because the data were self-reported. Although this
should be considered an important limitation of the
study, we believe that the strict anonymity of the testing
decreased the possibility that the participants responded
dishonestly.
Our study found a high risk for smoking initiation for

those adolescents (1) who quit sport, (2) who reported
low competitive success and (3) who had a relatively
short period of involvement in sport. Generally, this is in
accordance with very recent studies which have noted a
higher prevalence of smoking in adolescents who quit
sports and those who achieved poorer competitive
results.7 28 Owing to the cross-sectional nature of studies,
the cause-and-effect relationship between quitting sports
and smoking had not been clearly identified. There is a
possibility that smoking impairs physical capacities, and
this could therefore result in poor sport performance
and a lack of success, which would consequently result
in withdrawal from sports.31 However, it is also possible
that children first stop practising a sport and then start
to smoke, as a result of the (negative) influence of their
new sociocultural environment in which smoking is
more prevalent.5 7 The results of our study support the
latter explanation. Specifically, all three sport factors
observed in this study were found to be significant pre-
dictors of smoking initiation in older adolescents. First,
those who reported at study baseline that they had once
practised sports and then quit were at a higher risk of
starting to smoke during the course of the study (ie,
between 16 and 18 years of age) than their peers who
were never involved in sports. Additionally, a higher risk
of initiating smoking was evident in adolescents who
were involved in sports for <5 years and in those who
practised sports but did not achieve significant competi-
tive results. Most probably, the association of all three
sport factors ((1) quitting sport, (2) short time of
involvement and (3) low competitive result) with
smoking initiation is generated by equal mechanism.
Briefly, it is well known that better sport results are actu-
ally a direct or indirect consequence of a longer involve-
ment in sport.32 33 At the same time, a lack of good
sports results (ie, poor competitive achievement in
sport) is one of the most important factors which results
in withdrawing from a sport in adolescence.34 The ado-
lescents aged 16–18 years who do not achieve competi-
tive results regularly stop participating in sports at this
particular age, mostly because they have become person-
ally aware of their inferiority (ie, their lack of ability
and/or skills).34 Meanwhile, it is known that individuals
identify with particular groups of peers, and being a
member of a specific social network or group influences

individuals’ values as well as their attitudes and the
norms to which they are exposed.35 Therefore, it is likely
that adolescents who quit sports started smoking as a
way of adopting the norms of the ‘non-sporting’ society
and of finding a place in a new social milieu. This study
lacks qualitative data on the reasons for quitting sports
and an objective evaluation of lower competitive achieve-
ment in sports. This is a clear limitation of the investiga-
tion, as we are not able to accurately explain the
background of the relationship within the sport factors
observed here.
This study evidenced specific associations between

scholastic and sport factors with smoking initiation in
older adolescents, but we may not ignore the potential
confounding effects of some covariates that were not
observed in this study, such as those concerned with the
home environment (ie, familiar factors). For example, it
could be expected that both quitting sports and poor
academic performance (ie, significant predictors of
smoking initiation in our participants) might be a result
of some family-related issues such as lack of parental
monitoring and high parental conflict. Consequently,
the lack of information on these issues could be high-
lighted as a study limitation. However, we were of the
opinion that eventual knowledge of these confounding
effects, although scientifically interesting, may not add
much to our understanding of how to intervene. This is
because children who have problems in their home
environment, such as being in conflict with their
parents and/or experiencing a lack of parental control,
could not be tracked (ie, information on that manner
was not obtainable). Meanwhile, all variables included
in this study were easily obtainable throughout the edu-
cation system, which allows identification of those chil-
dren who are at specific risk for smoking initiation in
late adolescence.
The most important limitation comes from the fact

that this study observed adolescents from 16 years of
age, when many students had already started to smoke.
Therefore, the generalisability of the findings is limited
to older adolescents. Next, data on peer smoking and
parental smoking were not collected. It is reasonable to
expect that these two factors could be determinants of
sport and educational factors, and consequently directly
and/or indirectly influence the associations studied in
this investigation. Also, we have evaluated ‘formal’ sport
participation only, while some potentially important
determinants of physical exercising (ie, self-exercising,
fitness centres) were not observed. Finally, students were
asked on scholastic achievement over the past semester,
which is a relatively crude indicator of overall school
success. Therefore, in future studies, more precise evalu-
ation of physical activity and accurate depiction of
changes in scholastic achievement (ie, positive or nega-
tive changes in scholastic success) are necessary.
In order to objectively overview the findings, some spe-

cific contextual information on the sociocultural environ-
ments is necessary. Bosnia and Herzegovina is a country
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which is traditionally oriented towards tobacco consump-
tion since the country was part of the former Ottoman
Empire, and tobacco farming has been an important part
of the economy in some cantons for more than 300 years
(eg, particularly in the Herzegovina-Neretva Canton,
which is the Mediterranean part of the country).6 As a
result, smoking is socially accepted in public, and cigar-
ettes are relatively cheap. Next, although smoking is pro-
hibited in schools, such regulations are really only
imposed for closed high school buildings. It is probably
even more important that smoking is not prohibited in
places of social gatherings (eg, pubs, cafe bars and disco
clubs). Finally, although smoking is formally allowed only
for those over 18 years, there is no ID control for purchas-
ing cigarettes, while cigarette vending machines are also
common. Therefore, although the generalisability of the
findings is somewhat limited (mostly for Bosnian and
Herzegovinian adolescents aged 16–18 years), the
authors are of the opinion that the generalisability is to
some extent possible for surrounding countries as well.
This is because in many of the countries of former
Yugoslavia, smoking is a socially accepted behaviour,
there are no strict regulations against smoking in public,
and tobacco products are relatively cheap.28 30

The following conclusions can be made. With 28% of
adolescents who started smoking before they were 16
and an additional 8% who started smoking between 16
and 18 years of age, the prevalence of smoking is high.
As expected from previous investigations, the smoking
prevalence was higher in adolescents who achieved poor
grades in school. This study expands on previous knowl-
edge by demonstrating that school absences at the age
of 16 are a predictor of smoking initiation over the next
2 years (ie, by the end of high school). Additionally, ado-
lescents who reported quitting sports, those who were
involved in sports for a relatively short time (ie, up to
5 years), and those who achieved low competitive success
by the age of 16 were found to be at risk of starting
smoking by the end of high school (ie, 18 years of age).
Therefore, to develop accurate and problem-oriented
public health policies against smoking in older adoles-
cents, public health authorities should cooperate with
school and sport organisations to target the most vulner-
able groups of adolescents established in this study.
Although it was not among the primary aims of the
study, this was the first investigation which indirectly
showed that the majority of adolescents from Bosnia and
Herzegovina started smoking cigarettes before 16 years
of age. Therefore, further investigations should evaluate
the predictors of smoking in younger ages.
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