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ABSTRACT

Background

Cigarette smoking is a leading cause of morbidity and
mortality in the world. It has been more important to protect
adolescents from smoking rather than to conduct an
intervention for adult smokers. To prevent adolescents’
smoking, school-based programs have been widely developed
and evaluated. However, studies to see weather the programs
were effective or not produced mixed results. We proposed a
prediction model of adolescents’ future smoking intention to
identify a high risk group most probable to smoke in the
future. With the model, more effective interventions

targeting high risk youth groups could be implemented.

Objective

The study was to develop a prediction model for future
smoking intention among adolescents, whose age ranged

from 13 to 15 year olds in Korea. We explored the
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characteristics of adolescents at high risk of initiating
smoking and estimated the prediction model’ s explanation

level through ROC assessment.

Methods

We used the data from the 2004 Korea Global Youth
Tobacco Survey (GYTS) and performed chi-square tests and
logistic regression analysis to identify relevant variables
associated with adolescents’ intention for the future smoking.
ROC assessment was applied to estimate the explanation

level of the Prediction Model.

Results

The identified five determinants for the intention of
the future smoking were having previous experience of
smoking, having parents who were smokers, having an object
with a cigarette brand logo, having closest friends who were
currently smokers and having an intention of smoking from a
friends’ offer. These determinants were explaining 88% in

the prediction model.
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Conclusion

According to the previous studies, smoking prevention
programs in schools are more effective for adolescents than
for adults. In recent years, school-based smoking prevention
programs have received considerable attention from the
health promotion field.

Based on the results, five determinants were identified
to predict the future smoking for Korean adolescents. With
the predictors of adolescents’ intention for the future
smoking, the schools in Korea would be able to identify the
high risk group for the future smoking instead of
implementing a program for all students. A smoking
prevention program could be more focused on the high risk

group and be more effective.

KEY WORDS: predictors of adolescents’ smoking, future smoking

intention, smoking prevention programs



INTRODUCTION

The prevalence of adolescents’ smoking in Korea is one
of the highest in the world and has steadily increased until
2000(The Korean Association of Smoking and Health, 2004).
According to ‘2006 Adolescent Statistics’ from the Korean
National Statistical Office, after reaching 35.3% in smoking
prevalence among male high school students in 1997 and 10.7%
in 2000 for female high school students, fortunately the
prevalence has started to decline. The number of male high
school smokers has decreased from 35.3% in 1997 to 15.7% in
2005 and the smoking prevalence among female high school
students has dropped from 10.7% in 2000 to 6.5% in 2005.
However the downward trend has been slowed down since 2004,
and in middle school students, the smoking prevalence has
started to rise from 2.4% in 2004 to 4.2% in 2005 in males, and
from 1.7% to 3.3% in females (The Korean National Statistical
Office, 2006). The decline in the smoking rate among

adolescents was in part due to the National Health Promotion



Act enacted by Korean government in 1995 on smoking that
proclaimed public buildings including schools as tobacco-free
places, banned cigarette sales to the minors, restricted direct
tobacco advertisements and required a warning label on each
cigarette package(Kim HJ et al., 2000). However, despite of
the effort of Korean government, the smoking prevalence of
the middle school students among 13 to 15 has risen again
since 2004.

People who initiated smoking early in life are at greater
risk of serious health problems(U.S. Department of Health and
Human Services, 1989). According to scientists, one third of
those who started smoking as an adolescent would die due to
smoking related disease(CDC, 1996). Many researchers
reported that adolescent smoking might be a major cause for
health problems in later life and also associated with social
deviant behaviors, such as drug abuse and anti-social behavior
(Graunbaum JA et al., 2000; Miller JW et al., 2007).

One of the most common approaches to reduce smoking
rates among adolescents is school-based smoking prevention

education. Smoking prevention programs have developed and



became one of the major interests in health promotion.
Smoking is highly addictive and has relatively high relapse
rate although smokers tried to quit. Most smokers have begun
smoking as a teenager. Effective smoking prevention should
start from adolescence. It might be more effective and easier
for educators to intervene early rather than treating the
already addicted smokers later(Fritz DJ, 2000). However, to
date, school-based smoking prevention programs have
produced mixed results, reported as being effective and other
not effective at all. The previous studies reported that the
reasons for ineffective programs were due to ineffective or
inappropriate teaching method, duration and size of classes for
a program(Park E, 2006). Other studies said it might be more
effective if educators target high risk group for smoking.

This study was to identify the predictors in future
smoking intention among adolescents. Once predictors were
identified, educators could design, implement, and evaluate
smoking intervention programs for adolescents and contribute

to reduce the smoking rate of the middle school students.



According to the ASE model by De Vries and Mudde (De
Vries and Mudde, 1998), future health related behaviors
including future smoking habit were closely related to current
behavioral intention. The current behavior, on the other hand,
was determined by past behavioral intention. Behavioral
intention regarding a behavior in the future was solely
determined by three types of psychosocial mediating factors:
Attitudes, Social influences and Self-efficacy. The ASE model
has been used in cross-sectional and longitudinal studies to
explain adolescents’ smoking uptake(De Vries et al., 1995),
adolescents’ future smoking intention(Markham W.A et al.,
2004) and adults’ smoking cessation(Willemsen et al., 1996;
De Vries & Mudde, 1998). However, according to Markham W.A
et al., the strategies to reduce adolescents’ smoking based on
the ASE model might not be appropriate for all
adolescents (Markham W.A et al., 2004).

Using the data from the Global Youth Tobacco Survey
(GYTS), carried out among Korean middle school students aged
from 13 to 15 in 2004, a cross sectional study was to a) seek

determinants associated with future smoking intention after 5



years from the date of interview among adolescents, b) develop
a Prediction Model to identify a high risk group in current non-
smoking students and c¢) estimate the Prediction Model’ s

explanation level with ROC assessment.



METHODS

Sample description

The 2004 Korea GYTS was a cross-sectional school-
based survey, which employed a two-stage cluster sample
design to produce a nationally representative sample of middle
school students aged 13 to 15. For the sampling frame,
seventy-five schools were selected and grades 1, 2, and 3 were
chosen with 40 or more students in each class.

The first-stage sampling frame included of grades 1, 2,
and 3 in all the schools. Schools were selected with a
probability proportion to school enrollment size. The second
sampling stage was consisted of systematic equal probability
sampling (with a random start) of classes from each school that
participated in the survey. All classes in the selected schools
were included in the sampling frame and all students in the
selected classes were eligible to participate in the survey. The
overall response rate was 87.66%, with 92.0% (69 of the 75

sampled schools) school response rate and 95.28% (5,940 of



the 6,234 sampled students) student response rate. A
comprehensive description of the GYTS methodology has been
described elsewhere(Warren CW et al., 2000; Global Tobacco

Surveillance System Collaborative Group, 2005).

Data collection

Survey procedures were designed to protect the
students’ privacy by allowing for anonymous and voluntary
participation. The self-administrated questionnaire was used.
Students recorded their response directly on an answer sheet
that could be scanned by a computer. The questionnaire
contained 55 multiple-choice questions, which made up the
core part of GYTS. In addition, 30 more questions were added
in Korean version. Approximately 40 minutes were allowed for
the completion of the questionnaire.

For the purposes of the GYTS in Korea, the country was
divided into regions and each region had a regional coordinator.
The regions(the regional coordinator and main affiliation) were
as follows: Seoul city(Sun Ha Jee, Yonsei University), Jeolla-

province(Soyoun Ryu, Chosun University), Kyung-sang



province (Hwangkyun Ryu, Kosin University), and Kangwon
province(Choi, Kyungbook University). During the month of
September 2004, there were training sessions for each region
where field research assistants were instructed on the standard
procedure to assure the comparability in data collection.
Supporting letters from the Ministry of Health and Ministry of
Education were sent to all the principals of the 75 selected
schools, inviting them to participate in the GYTS. All 75
schools agreed to participate. Data collection was carried out
from October till November in 2004. 10 trained coordinators

were administering the questionnaire.

Study design

In order to find out the associated determinants with
adolescents’ future smoking intention, our current study
hypothesized and gathered on 10 independent factors
associated with ‘adolescents’ smoking’ , identified from the
literatures(Kemppainen U et al., 2006; Rice VH et al., 2006;

Miller CH et al., 2006; Zhang L et al., 2005; Dalton Ma et al.,



2006; Kim H et al., 2006; Distefan JM et al., 1999; Jonathan B
et al, 2006).

Smoking intention after 5 years was selected a
dependent factor from the questionnaire. Using the results of
the questionnaire, the study estimated the association between
the independent factors and the dependent factor. The study
then focused on the factors which were shown to have an
explanatory link with the dependent factor. With the arranged
factors, the study developed the Prediction Model of future

smoking intention among adolescents from 13 to 15 in Korean.

{Figure. 1> shows the study design.



Figure. 1l Study design
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Hypothesis

After adjusting the socio-demographic characteristics of
the participants, such as gender, grade and region, when middle
school students aged 13 to 15 are current smokers, have past
experience of smoking, have a higher monthly allowance, have
parents who smoke, have not been exposed to the education
about the effects of smoking, have something with a cigarette
brand logo, have high exposure to smoking scenes in movies or
videos, have closest friends who smoke and have an intention
of smoking from friends’ cigarette offer, then they have a
much higher risk of smoking in the next 5 years, compared

with students who do not exhibit these factors.

Analysis

Logistic Regression was used to estimate the association
between independent factors and future smoking intention
among adolescents. Data were analyzed using Stata version 8.2

(Stata corp, College Station, Texas, United States)
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The Prediction Model of adolescents’ future smoking
intention was developed from the independent factors
identified as positively associated with smoking intention. The
model was then applied to the non-smoker group of the sample
to ensure that the conclusions were accurate.

The significance level of statistic analysis was 0.05.

Measures

We collected 10 factors related to adolescents’ current
smoking from previous studies. They will be analyzed for the
rink with the dependent factor, adolescents’ future smoking
intention. The below shows that how 10 factors and the

dependent factor were achieved through the sample.

Current smoking status

Information on current smoking status of the
participants was collected using the multiple-choice question
“During the past 30 days (one month), on the days you smoked,
how many cigarettes did you usually smoke?” . The response

choices were (a)I did not smoke cigarettes during the past 30

_12_



days(one month), (b)Less than 1 cigarette per day, (c)l
cigarette per day, (d)2 to 5 cigarettes per day, (e)6 to 10
cigarettes per day, (f)11 to 20 cigarettes per day or (g)More
than 20 cigarettes per day. When a student answered ‘a’ , the
student was treated as a non-smoker, if students smoke even
less than 1 cigarette per day during the past 30 days, they were

handled as current smokers.

Ever tried smoking

The experience of smoking were assessed using the
multiple-question “Have you ever tried or experimented with
cigarette smoking, even one or two puffs?” . The response

choices were (a)Yes or (b)No.

Monthly allowance

The participant were asked “In a usual month(30 days)
how much pocket money(can be changed to allowance, income,
etc) do you get?” with seven possible response choices: (a)l
don’ t receive any pocket money(or income, allowance, etc),

(b)less than US$1 (change all to your local currency equivalent),

_13_



(c)1 to 5 USS, (d)6 to 10 USS, (e)11 to 20 USS, ()21 to 30 US$
or (g)more than 30 US$. We regrouped the alternatives to 3,

less than $10, $11 to $30 and more than $30.

Parents’ smoking status

The responding parents’ smoking status were assessed
using the multiple-choice question “Do your parents
smoke?” with the response choices (a)None, (b)Both, (c)Father
only, (d)Mother only or (e)I don’ t know. We regrouped the

alternatives to 3, both of parents, either of them and none.

Have learnt about the effects of smoking

Using the question “During this school year, were you
taught in any of your classes about the effects of smoking like
it makes your teeth yellow, causes wrinkles, or makes you
smell bad?” with the response choices (a)Yes, (b)No or (c)Not
sure. When a student answered ‘not sure’ , the student was

eliminated.

_14_



Ownership of something with a cigarette brand logo
The participants were asked “Do you have something
(t-shirt, pen, backpack, etc.) with a cigarette brand logo on

it?” . The alternatives were (a)Yes or (b)No.

Exposure to smoking scene in movies and videos

In order to collect the information on the influence from
smoking scenes in films, the participants were asked “During
the past 30 days(one month), when you watched movies, how
often did you see smoking scenes?” and “During the past 30
days(one month), when you watched videos, how often did you
see smoking scenes?” with the response choices (a)None, (b)1,
(c)2-3, (M4-5, (e)6-7, (f)8-9, (g)more than 10 or (h)Never
watch a video. The alternatives were divided into 3, none, once
to 5 times and more than 6 times. When a student answered

‘h’ , the student was eliminated.

Closest friends’ smoking status
The participants were asked “Do any of your closest

friends smoke cigarettes?” with four possible alternatives

_15_



(a)None of them, (b)Some of them, (c)Most of them or (d)All of

them.

Have intention of smoking from friends’ cigarette offer

The question “If one of your best friends offered you a
cigarette, would you smoke it?” were used to collect the
information about intention of smoking from friends’
cigarette offer and the response choices were (a)Definitely not,
(b)Probably not, (c)Probably yes or (d)Definitely yes. The
alternatives were divided in 2 parts. ‘a’ and ‘b’ were

grouped the answer ‘No’ and the others, ‘probably yes’

and ‘definitely yes’ were treated ‘Yes’ .

Adolescents’ future smoking intention as the dependent factor
This is the question of the dependent factor. The
participant were asked “Do you think you will be smoking
cigarettes 5 years from now?” with four responds alternatives
(a)Definitely not, (b)Probably not, (c)Probably yes or

(d)Definitely yes. The alternatives were divided in 2 parts.
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[

a’ and ‘b’ were grouped the answer ‘No’ and the others,

‘probably yes’ and ‘definitely yes’ were treated ‘Yes’ .

_17_



RESULTS

Characteristics of the participants

The socio-demographic characteristics of participants
are presented in {Table. 1>.

The total number of participants was 5,940. The number
of female students was 3,006(50.6%) with slightly more than
the number of male students of 2,934(49.4%). As for the grades,
the first grade had the highest proportion of participants with
2,106(36.7%) followed by the third grade with 1,864(32.5%),
and the second grade with 1,764 students(30.8%). The number
of students living in Seoul was 1,901(32.0%), students living in
other metropolitan cities were the highest with 2,156(36.3%),
and the students living in cities and provinces were

1,883(31.7%).
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Table. 1 Characteristics of the Participants

Factor Category Sample Size(N) %
Gender Male 2,934 49.4
Female 3,006 50.6
Grade 1% 2,106 36.7
2" 1,764 30.8
3rd 1,864 32.5
Region Seoul 1,901 32.0
Metropolitan cities 2,156 36.3
Cities and Provinces 1,883 32.7
Total 5,940 100

% There were differences of the each factor’ s sample size due to

non-answered.
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Future smoking intention after 5 years with the socio-
demographic characteristics of the participants
To define adolescents’ future smoking intention, the

study analyzed answers of the survey question: ‘Do you think

you will be smoking cigarettes 5 years from now?’ . The
alternatives were divided into 4 options: ‘definitely not’ ,
‘probably not’ , ‘definitely yes’ and ‘probably yes’ . For

the purposes of the study, the responses were re-categorized
to ‘Yes’ (probably yes or definitely yes) and ‘No’
(probably no or definitely no). The results with regard to
gender, grade and region of the country are presented in <Table.
2>.

The number of the male students who answered ‘Yes’
was higher with 6.4%, compared with female students with
5.3%(p<0.08). The higher the grade, the future smoking
intention was increased; positive answer from the first grade
students was 3.5%, from the second grade students was 5.5%
and from the third grade students was 8.4%(p<0.0001). 7.2% of
the students living in Seoul said they thought they would be

smoking in 5 years, compared with 4.6% of students living in
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other metropolitan areas, and 5.9% of the students living in

cities and provinces(p<0.002).

Table. 2 Association between the socio—-demographic
characteristics of the participants and future
smoking intention after 5 years

Sample Future Smoking Intention X2
Factor Category
Size(N) No(%) Yes(%) (P-value)
Gender Male 2,934 2,722(92.7) 186(6.3) 3.05
Female 3,006 2,842(94.7) 160(5.3) (0.081)
Grade 1% 2,094  2,021(96.5) 73(3.5)
44.01
2nd 1,758 1,661(94.5) 97(5.5)
(0.000)
3rd 1,862  1,706(91.6) 156(8.4)
Region Seoul 1,897 1,760(92.8) 137(7.2)
12.64
Metropolitan cities 2,135 2,037(95.4) 98(4.6)
(0.002)
Cities and Provinces 1,878 1,767(94.1) 111(5.9)
Total 5,910  5,564(94.1) 346(5.9)

_21_



Association between the selected factors and future smoking
intention after 5 years

We assessed the association of the selected independent
factors with future smoking intention after 5 years. Chi-square
tests were used. The results are presented in {Table. 3>.

In regard to the first factor of ‘current smoking
status’ , 53.6%(n=217) of the current smokers said they
believed they will continue smoking after 5 years, and
4.6%(n=248) of the non-smoking students answered that they
believed they will be smoking in 5 years from now. The
difference among the two groups was significant(p<0.0001). It
showed that current smokers are more likely to smoke in the
future, compared to current non-smokers.

The results of the second factor, ‘ever tried smoking’ ,
was also significant(p<0.0001). 24.3%(n=373) of the students
who have already experienced smoking said they believe they
will be smoking in 5 years, compared to only 2.3% (n=97) of the
students who have never tried smoking.

In relation to the third factor, ‘monthly allowance’ ,

only 4.9% (n=83) of the students who usually get less than $10
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a month said they believed they will be smokers in 5 years
from now, compared to 7.0%(n=171) of the students who get
between $10 and $30, and 13%(n=220) of the students who get
more than $30 a month. The differences among the three
groups were significant(p<0.0001).

The result of the fourth factor, 'parents’ smoking
status' was also significant(p<0.0001). 10.4%(n=339) of the
students with either and both of their parents who smoke
believed they will be smoking after 5 years, in comparison to
5.2%(n=133) of the students whose parents do not smoke.

According to the fifth factor, ‘have learnt about the
effects of smoking', 6.8%(n=174) of the students who received
such education at schools thought they will be smokers after 5
yvears, compared to 8.8%(n=274) of the students who have not
received smoking prevention education at schools. The
difference among the two groups were significant(p<0.0001).

The result of the sixth factor 'ownership of something
with a cigarette brand logo' was also significant(p<0.0001).
19.6%(n=87) of the students who own something with a

cigarette brand logo believed they will be smoking in 5 years
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time, however, only 6.9%(n=355) of the students who do not
own anything with a cigarette brand logo thought they will be
smoking in 5 years.

The results of the seventh and eighth factors, 'exposure
to smoking scenes in movies and videos’ was also significant
(p<0.0001). The percentage of students who thought they will
be smoking in 5 years was higher for those who had been
exposed highly to smoking scenes in movies and videos
compared to the students who had less exposure.

The result of the ninth factor, 'closest friends’ smoking
status’ was also significant(p<0.0001). Only 2.1% (n=68) of the
students whose friends do not smoke believed they will smoke
after 5 years, compared to 11.6%(n=253) of the students who
had some friends that smoke, 37.8%(n=111) of the students
whose friends mostly smoke, and 44%(n=44) of the students
whose friends all smoke thinking that they will be smoking in
5 years time.

The result of the tenth factor, 'have intention of
smoking from friends’ cigarette offer' was also significant

(p<0.0001). Only 3.1%(n=185) of the students who do not have
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intention of smoking from friends’ cigarette offer said they
will smoke after 5 years, as opposed to 61.7%(n=309) of the
students who have intention of smoking from friends’

cigarette offer believing that they will be smoking in 5 years.
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Table. 3 Association between the selected factors and future

smoking intention after 5 years

Future Smoking Intention X2
Factor Category
No (%) Yes (%) (P-value)
Current smoking status No 5,135 (95.4) 248 (4.6) 12e+03
Yes 188 (46.4) 217 (53.6) (0.0001)
Ever tried smoking No 4,117 (97.7) 97 (2.3) 737.68
Yes 1,161 (75.7) 373 (24.3) (0.0001)
Monthly allowance Less than $10 1,624 (95.1) 83 (4.9)
83.03
$11 to $30 2,283 (93.0) 171 (7.0)
(0.0001)
More than $30 1,471 (87.0) 220 (13.0)
Parents’ smoking status None 2,400 (94.8) 133 (5.2) 50.15
Either and both 2,928 (90.0) 339 (10.4) (0.0001)
Have learnt about No 2,854 (91.2) 274 (8.8) 7.50
the effects of smoking Yes 2,387 (93.2) 174 (6.8) (0.006)
Ownership of something No 4,813 (93.1) 355 (6.9) 91.68
with a cigarette brand logo Yes 356 (80.4) 87 (19.6) (0.0001)
Exposure smoking scenes Not at all 1,411 (94.9) 75 (5.1)
51.00
in movies 1to5 3,433 (91.7) 311 (8.3)
(0.0001)
More than 6 494 (85.5) 84 (14.5)
Exposure smoking scenes Not at all 1,373 (95.4) 66 (4.6)
67.43
in videos 1to5 3,486 (91.6) 318 (8.4)
(0.0001)
More than 6 487 (84.4) 90 (15.6)
Closest friends’ smoking None of them 3,182 (97.9) 68 (2.1)
status Some of them 1,936 (88.4) 253 (11.6) 708.36
Most of them 183 (62.2) 111 (37.8) (0.0001)
All of them 56 (56.0) 44 (44.0)
Have intention of smoking No 5,182 (96.9) 185 (3.1) 9.16+03
from friends cigarette offer o 192 (38.3) 309 (61.7)  (0.0001)
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The analysis for the determinants of future smoking intention
after 5 years

In a multivariate logistic regression to analyze the
determinants of future smoking intention among adolescents,
after adjusting gender, grade and region of the country, the
result is shown in {Table. 4>.

The participants who are current smoker will be on
average 1.7 times(95% Confidence IntervallCI], 1.13-2.51)
more likely to be smokers after 5 years from now, compared to
those who do not currently smoke. Those students who have
past smoking experience are on average 2.9 times(95% CI,
2.09-4.05) more likely to possess future smoking intention
than the students who do not have any smoking experience.

In regard to ‘closest friends’ smoking status’ , those
who answered that they have some friends who smoke were on
average 2.2 times(95% CI, 1.54-3.11) more likely to have
future smoking intention, those who said most of their friends
smoke were 3.4 times(95% CI, 2.00-5.71) more likely, and
those whose friends were all said to be smokers were 2.1 times

(95% CI, 0.97-4.60) more likely to have future smoking
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intention, compared to the participants who do not have any
friends that smoke.

Students who have intention of smoking from friends’
cigarette offer are on average 20.8 times(95% CI, 15.06-28.59)
more likely to smoke after 5 years, compared to students who
do not have intention of smoking from friends’ cigarette offer.

In regard to the factor ‘parents’ smoking’ , those who
have either and both parents who smoke are on average 1.9
times(95% CI, 1.43-2.61) more likely to smoke after 5 years
compared to those students whose parents do not smoke.

Students who own something with a cigarette brand logo
are on average 1.5 times(95% CI, 1.02-2.33) more likely to
smoke after 5 years compared to students who do not own
anything with a cigarette brand logo.

Students who have a monthly allowance of over $30 are
on average 1.2 times(95% CI, 0.85-1.81) more likely to smoke
after 5 years compared to those who received less than $10 a
month.

Students who have learnt about the effects of smoking

are less likely to smoke than those who have not received such

_28_



education. According to 'exposure to smoking scenes in
movies', those students who are highly exposed are 1.1 times
(95% CI, 0.70-1.56) more likely to smoke after 5 years. The
same applies to the exposure on video, higher the exposure,
more likely you are to smoke in the future.

To define how well the predict variables explain the
adolescents’ future smoking intention, the study used ROC
curve, and the result is shown in <Figure. 2>.

As it is shown in Figure 3, under the control of
participants’ gender, grade and region, the 10 determinant
factors can explain 92% of adolescents’ future smoking

intention.
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Table. 4 The determinants of future smoking intention

Factor Category OR CI (95%)

Gender Male Referent
Female 0.67 0.50-0.88

Grade 1st Referent
2nd 1.06 0.74-1.52
3rd 1.00 0.70-1.44

Region Seoul Referent
Metropolitan Cities 0.99 0.70-1.40
Cites and Provinces 1.00 0.71-1.42

Current smoking status  No Referent
Yes 1.68 1.13-2.51

Ever tried smoking No Referent
Yes 2.91 2.09-4.05

Monthly allowance Less than $10 Referent
$11-%$30 1.24 0.85-1.81
More than $30 1.45 0.98-2.13

Parents’ smoking status None Referent
Either and More 1.93 1.43-2.61

Have learnt about No Referent
the effect of smoking Yes 0.89 0.67-1.18
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Table. 4 Continue

Factor Category OR CI (95%)
Ownership of something with No Referent
a cigarette brand logo Yes 1.54 1.02-2.33
Exposure smoking scenes Not at all Referent
in movies 1tod 1.05 0.70-1.56
More than 6 0.94 0.52-1.68
Exposure smoking scenes Not at all Referent
in videos 1tod 1.06 0.73-1.61
More than 6 1.26 0.69-2.30
Closest friends’ smoking None of them Referent
status Some of them 2.18 1.54-3.11
Most of them 3.37 2.00-5.71
All of them 2.11 0.97-4.60
Have intention of smoking No Referent
from friends’ cigarette offer Yes 20.75 15.06-28.59

_31_



Figure. 2 ROC curve of the predictive factors to estimate the

amount of the explanation level
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The analysis for the determinants of the non-smoking group’ s
future smoking intention after 5 years

There was a casual link between the factor ‘current
smoking status’ and future smoking intention. In order to
discover a more powerful explanation level, the study carried
out the multiple logistic regressions again among participants
who are not current smokers. The result of the procedure is
shown in <Table. 5> and <Figure. 3> shows the level of

explanation(88%).
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Table. 5 The determinants of the non-smoking group’ s

future smoking intention

Factor Category OR CI (95%)

Gender Male Referent
Female 0.89 0.54-1.48

Grade 1st Referent
2nd 0.88 0.46-1.69
3rd 1.40 0.74-2.65

Region Seoul Referent
Metropolitan Cities 0.66 0.36-1.21
Cities and Provinces 0.73 0.40-1.33

Ever tried smoking No Referent
Yes 2.9 1.70-4.96

Monthly allowance Less than $10 Referent
$11-%$30 0.59 0.30-1.14
More than $30 1.15 0.61-2.20

Parents’ smoking None Referent
status Either and More 1.4 0.83-2.38

Have learnt about No Referent
the effects of smoking Yes 0.89 0.53-1.48
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Table.5 Continue

Factor Category OR CI (95%)
Ownership of something with No Referent
a cigarette brand logo Yes 1.52 0.76-3.03
Exposure smoking scenes Not at all Referent
in movies 1tod 1.09 0.53-2.23
More than 6 0.81 0.28-2.34
Exposure smoking scenes Not at all Referent
in videos 1to5 0.94 0.44-2.00
More than 6 1.19 0.42-3.41
Closest friends’ smoking None of them Referent
status Some of them 4.64 2.17-9.93
Most of them 19.38 7.71-48.69
All of them 12.92 2.86-58.33
Have intention of smoking No Referent
from friends’ cigarette offer Yes 38.9 22.87-66.15
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Figure. 3 ROC curve of the predictive factors without the
ones of current smokers to estimate the amount of

the explanation level
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Development of the Prediction Model of future smoking
intention among Korean adolescents

According to the results above, the study has suggested
the Prediction Model below, which can be used to identify the
high risk group of future smokers among Korean middle school
students.

The determinants below were selected as the predictors
of adolescents’ future smoking intention after the analysis.
The procedure for selection in regard to the determinants was
that they exhibited an association with the future smoking
intention of adolescents.

In conclusion, the determinants; (a) ‘have experience of
smoking’ , (b) ¢ have parents who smoke’ , (c¢) ‘ have
something with a cigarette brand logo’ , (d) ‘have closest
friends who currently smoke’ and (e) ‘ have intention of
smoking from friends’ cigarette offer’ have been selected as
the predictors for the Prediction Model. The explanation level
in regard to future smoking intention using the Prediction
Model was 88% <Figure. 4>. Moreover, <Figure. 5> showed how

well each determinant of the Prediction Model to explain the
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adolescents ’ future smoking intention through the ROC
assessment. The level of the determinant, ‘have intention of
smoking from friends’ cigarette offer’ was the highest(79%),
followed by ‘have closest friends who currently smoke’ (73%),
‘have experience of smoking’ (70%), ‘have parents who
smoke’ (61%) and ‘have something with a cigarette brand

logo’ (58%).

Figure. 4 ROC curve of the Prediction Model
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Figure. 5 ROC curves of the each determinant
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DISSCUSION

Summary of rationale

Until 2004, the smoking rate among both male and
female high school students in Korea, has been gradually
declined due to the National Health Promotion Act since 1995
that proclaimed public buildings including schools as tobacco-
free places, banned selling cigarette to people under 19 years
of age, restricted direct tobacco advertisement and required
inscription of a warning on the outside of cigarette packages.
In addition, the year of 2001 was designated as the year of

‘Adolescent Smoking Prevention’ and smoking prevention
demonstration programs were carried out in schools(Kim HJ et
al., 2000). However, since 2004, for the middle school students
among 13 to 15, the smoking rate has increased again and for
the high school students, the decline trend of smoking rate has
been weak (Korean National Statistical Office, 2006).

Although school-based smoking prevention programs

has received considerable attention from the health promotion
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field to reduce adolescents’ smoking, the previous studies
suggested the results of school-based programs were not
effective due to several problems in the programs, such as
teaching methods, class time and size of classes(Park E, 2006).

In order to properly design, implement and evaluate
effective adolescent smoking intervention programs, there is a
need to identify predictors and characteristics of adolescents’
future smoking intention. Afterward, with the predictors, the
school-based smoking prevention programs can solve the
problems suggested by the previous studies and can be
effective.

Thus, to find out the predictors of adolescents’ future
smoking intention, we examined the following important
scientific questions: a) What determinants are associated with
future smoking intention after 5 years among current non-
smoking adolescents, and b) How well the Prediction Model can

predict adolescents’ future smoking intention.
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Summary of results

Regarding the first aim, our study has identified 5

’

determinants associated with adolescents future smoking
intention in 5 years. Having previous experience of smoking,
having parents who smoke, having something with a cigarette
brand logo, having friends who are current smokers and having

’

intention of smoking from friends cigarette offer were
positively associated with future smoking intention among
adolescents in Korea.

Regarding the second aim, the determinants as the

predictors were responsible for explaining adolescents’ future

smoking intention with 88%.

Review of methods

According to the ASE model of De Vries and Mudde,
behavioral intention regarding behavior in the future is solely
determined by Attitudes, Social influences and Self-
efficacy(De Vries and Mudde, 1998). The ASE model has been
used to study future behavior intentions, such as adolescent

future smoking intention(Markham W.A et al., 2004).
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Unlike the previous studies, using the data from the
Global Youth Tobacco Survey(GYTS), carried out in 2004
among Korean middle school students aged from 13 to 15, we
got more than 6,000 sampled students’ data. The sample size
was much bigger compared to the previous studies. Selection
bias can be possible, but through a two-stage cluster sample
design to produce a nationally representative sample of middle
school students aged 13 to 15, the amount of bias, if any, to be
minimal. With a nationally representative sample, the result,
the Prediction Model, of the study could be also generalized to
Korean middle school students.

The almost prior studies in regard to adolescents’
smoking were progressed to study the difference between
current smokers and non-smokers, and the dependent factor
was the state of current smoking, but in this study, the
dependent factor was future smoking intention. However, the
data of future smoking intention was collected through the
cross—sectional survey, so the result of the study has limitation

of cross-sectional study.
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Comparison of results with previous researches

Future smoking intention in regard to gender, grade and
region as the socio-demographic characteristics of participants,
was researched and through the statistics analysis, the
difference among three groups of grade and also three groups
of region were significant(Grade P<0.0001, Region P<0.002).
However, the difference of the future smoking intention with
gender was not significant(P<0.08), although some of previous
studies suggested that there was significant difference by
gender in risk for smoking. Whereas Dalton MA et al. indicated
that there was no association between gender and adolescents’
smoking(Dalton MA et al., 2006). Kim H et al., also suggested
that male high school students tended to smoke more than
female high school students among 16 to 18 in Korea, but this
difference was not significant for middle school students
among 13 to 15(Kim H et al., 2006). The result of the study
implicates that future smoking intention in 5 years between
male middle school students and female middle school students
aged from 13 to 15 in Korea is not different, so it could lead to

increase the prevalence of females’ smoking in the future in
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Korea.

Exposure of adolescents to smoking scenes in videos or
films and its influence in adolescents’ smoking have been
documented numerous times in the literatures(Sargent JD,
2006; Dalton MA et al., 2002; Sargent JD et al., 2001).
Although only a few researches progressed, to date, to study
association between exposure to movie smoking and adolescent
smoking initiation in the future, Sargent JD has reported with
his study in 2006 that smoking scenes in movies increased
intent to smoke in the future for European adolescents(Sargent
JD, 2006). Thompson and Gunther have also reported that
adolescents who were not restricted from viewing R-rated
movies were on average 3.3 times more likely to initiate
smoking compared to adolescents who had total
restriction(Thompson EM et al., 2007) and Dalton MA et al.
claimed parental rules and monitoring of adolescents’ movie
viewing may have a protective influence on adolescents’ risk
for early initiation of tobacco(Dalton MA et al., 2006). In the
present study, the chi-squire tests to discover the association

between exposure of smoking scenes iIn movies and
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adolescents’ future smoking intention, showed the significant
association. However, unlike the previous studies, after
adjusting confounding factors, the association in Korean
adolescents was not significant.

We also found that ownership of something with a
cigarette brand logo was associated with 1.54 odds(95%
Confidence IntervallCI], 1.02-2.33) of future smoking
intention, compared to not owning something with a cigarette
brand logo. Previous studies on predictors of current smoking
among adolescents have also demonstrated this in several
settings(Sargent JD et al., 1997; Sargent JD et al., 2000;
Sargent JD et al., 2000). Sargent JD and his colleagues
reported through their study in 1997, the adolescents '’
ownership of something with a cigarette brand logo was
strongly associated with initiation and maintenance of smoking
behavior(OR=4.1, 95% CI 3.1-5.5)(Sargent JD et al., 1997).
The results above tells us the reason why tobacco firms are
increasingly targeting young people with cigarette promotional
items(CPI) in order to influence their future intention of

picking up smoking practice.
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Having learnt about the effects of smoking was not
associated with the future smoking intention in this study.
Through the education, students must decide not to smoke in
the future, but the difference of future smoking intention
between the students who had anti-smoking programs and the
other students who did not participate in the programs was not
significant. Park E has reported that the school-based smoking
prevention programs have not influenced adolescents’ smoking
behavior as much as anticipated(Park E, 2006), whereas Kim H
et al. indicated, through his study in Korea, that knowledge
about the health hazard of smoking was found to be strongly
related to adolescents’ smoking

Our study also found that having prior experiment of
smoking, having parents who smoke, having friends who smoke
and having intention of smoking from friends’ cigarette offer
were also strongly associated with future smoking intention.
The strong association between current smoking and these
variables have been described elsewhere(Kemppainen U et al,.
2006; Kim H et al., 2006; Sargent JD et al., 2001; Conley

Thomson C et al., 2005).
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De Vries et al, have reported from a longitudinal study
that parental and peer smoking predicted future smoking
almost to the same level(De Vries et al., 2003). Rice et al.
reported in their study ¢ Predictors of Arab American
adolescent tobacco use’ that tobacco use among friends and
family members appeared to have a sustaining effect for
current smoking(Rice VH et al., 2006). We examined these
environmental factors also influence to adolescents’ future
smoking intention. Miller CH et al. conducted a study to
identify principal risk factors for the initiation of
adolescents’ smoking and found that prior experimentation and
having friends who smoke were among the principal predictors
of smoking risk (Miller CH et al., 2006).

A possible explanation for these results is that
adolescents are their beginning social activities in which they
are vulnerable to environmental influences. They tend to
explore themselves and their environment by making new
friends. However, without appropriate refusal skills and stable
norms, they are particularly susceptible to peer pressure and

influence(Zhang L et al., 2005).
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In the study of Zhang L et al., adolescents’ smoking was
positively related to the amount of pocket money per week,
which suggests that the availability of money is a risk factor
for adolescent tobacco use. Pocket money provides the ability
to purchase cigarettes(Zhang L et al., 2005). This result is
consistent with another research finding, which had found that
students with more pocket money per week were more likely to
be smokers than students with less pocket money(Rissel et al.,
1999). And also, Kim H suggested that monthly allowance was
significant factor for Korean adolescents’ smoking(Kim H et
al., 2006). However, our result indicated that monthly
allowance, the ability to purchase cigarettes, were not
associated with future smoking intention. It means that when
adolescents in Korea think of future smoking, the current

ability to purchase cigarettes is not important.

The Prediction Model

The Attitudes—Social influences-Efficacy(ASE) model
has been used in cross-sectional studies to predict the future

behavior regarding health, such as adolescent smoking
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uptake (De Vries et al. 1995). Unlike the previous studies, we
developed a prediction model with collecting variables
associated with adolescents’ smoking. In the middle of the 10
selected variables through reviewing the literatures, after
logistic regression analysis, we discovered 5 determinants of a
prediction model; previous experience of smoking, having
parents who smoke, ownership of something with a cigarette
brand logo, having closest friends who are current smokers and
having intention of smoking from friends’ cigarette offer.

Under the control of participants’ gender, grade and
region, the determinants of the Prediction Model can explain
88% of the future smoking intention of current non-smoking
adolescents(n=5,383).

Through the ROC assessment between each determinant
of the Prediction Model and future smoking intention, we
investigated the explanation level of the each determinant.

‘Having intention of smoking from friend’ s cigarette
offer’ had the highest level of explanation with 79% to predict
future smoking intention of non-smoking adolescents. ‘Having

friends who currently smoke’ had 73% of explanation level,
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‘having experience of smoking’ has 70%, ‘having parents
who smoke’ had 61% and ‘have something with a cigarette
brand logo’ has 58%.

These findings supported the assertion from previous
studies that adolescent smoking interventions should not be
confined to the classroom. It should extend across the school
and into the community(Zhang L et al., 2005). This approach
has played a critical part in the success of Finland’ s large-
scale, long-term intervention to reduce the prevalence of

smoking among youth(Vartianen et al. 1994, 1998)

Practical use of the Prediction Model

The findings, the Predictors of adolescents’ future
smoking intention from this study would underpin the school-
based smoking prevention programs. Before planning and
applying smoking intervention programs to total adolescents,
schools or organizations for tobacco control are recommended
to conduct the survey to identify the Prediction Model’ s
determinants. Through the survey, the high risk group of the

students will be selected and then the programs can be
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intensive and well focus on the adolescents who have future
smoking intention.

The previous studies suggested the reasons why the
school-based smoking prevention programs could not affect to
adolescents’ future smoking intention. Brevity of the programs
because of the regular curriculum and non-interactive delivery
methods caused inefficiency of the programs.

Based on the result of this study, author suggest firstly,
schools should conduct the survey with the Prediction Model,
secondly, identify the high risk group of future smoking from
the whole students to select participants for the smoking
intervention programs, finally, pay attention to small groups of
adolescents who are more likely to smoke in the future.
Through these steps, possibly the current problems of the
school-based smoking prevention programs, such as brevity of
the programs and non-interactive delivery methods, can be
eliminated.

Furthermore, through the practical use of the Prediction
Model at schools, it would also be valuable for future research

to trace the adolescents who were included in the high risk
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group of future smoking and analyzes the real effect of the

Prediction Model.
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CONCLUSION

According to the previous studies, smoking prevention
programs in schools are more effective for adolescents than for
adults, thus, to date, the school-based smoking prevention
programs are recognized as one of the best ways to reduce
adolescents’ smoking. However, due to brevity of the programs
caused by regular curriculums and non-interactive delivery
methods because of size of classes, and not enough time to
educate, the effect of smoking intervention programs is less
than we expect. In order to improve the effect of the school-
based smoking prevention programs, we found out the
predictive factors to extract the students who have intention of
future smoking, using the data of the Korean GYTS carried out
in 2004.

Having previous experience of smoking, having parents
who smoke, having something with a cigarette brand logo,
having friends who are currently smokers and having intention
of smoking from friends’ cigarette offer were characteristics

of adolescents who have high risk of initiating smoking in the
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future. These determinants were explaining 88% in the
Prediction Model.

With the predictors of adolescents’ future smoking
intention, the schools in Korea can select the high risk group
of future smoking before doing programs for all adolescents,
and then the smoking prevention programs will be so intensive
and pay attention to the adolescents of high risk groups. We
expect that the intensive school-based smoking prevention
programs after using the prediction model can reduce

adolescents’ future smoking.
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APPENDIX

The questionnaires for the factors

1) Current smoking status
“During the past 30 days (one month), on the days you

smoked, how many cigarettes did you usually smoke?”

. I did not smoke cigarettes during the past 30 days
. Less than 1 cigarette per day
. 1 cigarette per day
. 2 to 5 cigarettes per day
. 6 to 10 cigarettes per day
11 to 20 cigarettes per day

w06 T

. More than 20 cigarettes per day

2) Ever tried smoking

“Have you ever tried or experimented with cigarette

smoking, even one or two puffs?”

a. Yes
b. No

3) Monthly allowance
“In a usual month (30 days) how much pocket money

(can be changed to allowance, income, etc) do you get?”

a. I don’ treceive any pocket money(or income, allowance,

etc)
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b. less than US$1 (change all to your local currency
equivalent)

c.1to5US$

d. 6 to 10 US$

e. 11 to 20 US$

f. 20 to 30 US$

g. more than 30 US$

4) Parents’ smoking status

“Do your parents smoke?”

a. None

b. Both

c. Father only
d. Mother only
e. I don’ t know

5) Have learnt about the effects of smoking
“During this school year, were you taught in any of your
classes about the effects of smoking like it makes your teeth

yellow, causes wrinkles, or makes you smell bad?”

a. Yes
b. No

c. Not sure

6) Ownership of something with a cigarette brand logo

“Do you have something (t-shirt, pen, backpack, etc.)
with a cigarette brand logo on it?”
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a. Yes
b. No

7) Exposure to smoking scenes in movies
“During the past 30 days (one month), when you watched

movies, how often did you see smoking scenes?”

a. None

b. 1

c. 2-3

d. 4-5

e. 6-7

f. 8-9

g. more than 10

h. Never watch a movie

8) Exposure to smoking scenes in videos
“During the past 30 days (one month), when you

watched videos, how often did you see smoking scenes?”

a. None

b. 1

c. 2-3

d. 4-5

e. 6-7

f. 8-9

g. more than 10

h. Never watch a video

9) Closest friends’ smoking status

“Do any of your closest friends smoke cigarettes?”
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a. None of them
b. Some of them
c. Most of them
d. All of them

10) Have intention of smoking from friends’ cigarette offer

“If one of your best friends offered you a cigarette,
would you smoke it?”

a. Definitely not
b. Probably not
c. Probably yes
d. Definitely yes

11) Adolescents’ future smoking intention
(The dependent question)

“Do you think you will be smoking cigarettes 5 years
from now?”

a. Definitely not
b. Probably not
c. Probably yes
d. Definitely yes
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