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Abstract

Background

Smoking among youths is a worldwide problem, particularly in China. Many endogenous

and environmental factors influence smokers’ intentions to smoke; therefore, a comprehen-

sive model is needed to understand the significance and relationship of predictors. This

study aimed to develop a prediction model based on problem-behavior theory (PBT) to in-

terpret intentions to smoke among Chinese youths.

Methods

We conducted a cross-sectional study of 26,675 adolescents from junior, senior, and voca-

tional high schools in Shanghai, China. Data on smoking status, smoking knowledge, atti-

tude toward smoking, parents’ and peers’ smoking, and media exposure to smoking were

collected from students. A structural equation model was used to assess the developed

prediction model.

Results

The experimental smoking rate and current smoking rate among the students were 11.0%

and 3%, respectively. Our constructed model showed an acceptable fit to the data (com-

parative fit index = 0.987, root-mean-square error of approximation = 0.034). Intention to

smoke was predicted by perceived environment (β = 0.455, P < 0.001) system consisting

of peer smoking (β = 0.599, P < 0.001), parent smoking (β = 0.152, P< 0.001), and media

exposure to smoking (β = 0.226, P < 0.001), and behavior system (β = 0.487, P < 0.001)

consisting of tobacco experimentation (β = 0.663, P < 0.001) and current smoking (β =

0.755, P < 0.001). Smoking intention was irrelevant for personality system in students
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(β = -0.113, P>0.05) which consisted of acceptance of tobacco use (β = 0.668, P < 0.001)

and academic performance (β = 0.171, P < 0.001).

Conclusion

The PBT-based model we developed provides a good understanding of the predictors of in-

tentions to smoke and it suggests future interventions among youths should focus on com-

ponents in perceived environment and behavior systems, and take into account the

moderating effects of personality system.

Introduction
As the largest cigarette manufacturer and consumer in the world, China, according to national
surveys conducted in 1984, 1996, 2002 and 2014, has also seen a substantial increase in the
prevalence of cigarette smoking among adolescents [1–2]. There is an increase of approximate
80,000 to 90,000 new smokers among Chinese adolescents aged 12–17 years per day and nearly
11–12 million adolescents experimented with smoking in the past month [3].The statistics in
2011 shows that there are about 15 million current smokers and 40 million people who are try-
ing to smoke among 130 million adolescents aged 13 to 18 in China [4]. More alarming is that
the average age of smoking onset is decreasing [5]. Given the health-related consequences [6]
resulting from tobacco use, preventing youths from smoking initiation remains a public health
priority [7].

Intentions to smoke—thoughts developed before smoking behavior about experimenting
with smoking [8]—are worth paying special attention to in adolescent smoking. Pierce’s longi-
tudinal study pointed out that youths’ resolve to remain smoke-free against future smoking ini-
tiation is strongly associated with future smoking behaviors [9]. Several studies have also
highlighted the function of intentions to smoke or not to smoke in predicting future smoking
behaviors or serving as protection against future established smoking [10–14]. It has been re-
ported that smoking intention among youths was the most powerful predictor of future smok-
ing behavior [15].

A number of plausible theories and models could be used to explore related factors concern-
ing smoking intentions and smoking behavior among youths, including the theories of rea-
soned action (TRA) and planned behavior (TPB) [16], information–motivation–behavioral
[17]; and the attitude–social influence–efficacy [18] and transtheoretical stages of change mod-
els [19]. Personal and external determinants related to adolescent smoking intentions may in-
clude psychosocial, psychological, and behavioral factors. Psychosocial influences include:
models from peers, parents, and siblings; parental monitoring and school intervention pro-
grams; tobacco marketing; and exposure to antismoking messages. Psychological and behavior-
al factors include: perceived instrumental values toward smoking; perceived behavioral control
over smoking and self-efficacy; perceived normative beliefs about smoking; past smoking expe-
rience, and so on [20–27].

However, with the emergence of the argument proposed by some researchers [28] that
smoking initiation among adolescents is unplanned behavior, theories such as the stage-like
progression of smoking initiation and TRA and TBP have shown their limitations in address-
ing adolescent smoking because they rely too much on motivational and stage progression as-
pects to explain the initiation of risky behaviors. Meanwhile, the conceptualization of
adolescent smoking [29] as more of a problem behavior than a health-compromising behavior
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provides a solid footstone for the application of problem-behavior theory (PBT), which is a so-
cial-psychological theory developed to account for proneness to engage in problem behaviors
[30]. Therefore, the call for an integration of behavioral and motivational perspectives in deal-
ing with tobacco use strongly facilitates the use of PBT, which incorporates both behavioral
and psychosocial factors in its explanation of problem behaviors.

Based on the fundamental premise that behaviors result from person–environment interac-
tion, PBT consists of three independent, but related systems: the personality system, which in-
cludes sociocognitive variables that are reflective of social leaning and developing processes
such as the goal of academic achievements and attitudinal tolerance of deviance; the perceived
environment system, which refers to role models, controls, support, influence, and expectations
of others; and the behavior system, which consists of both problem and conventional behaviors
[31]. The interplay of risk and protective factors within each system determines the overall like-
lihood of onset of problem behaviors. Also, the moderating effect of protective factors has been
added to the recent reformulation of PBT [32]. Over the years, PBT has been applied in both
developed and developing countries and proved useful in interpreting the etiology and mainte-
nance of tobacco use among adolescents [33–35].

Aim of the study
We reviewed worldwide research on the application of PBT in studying adolescent smoking
and found that they rarely focused on smoking intentions and none had researched intentions
to smoke among Chinese youths. The outcomes of those studies were usually confined to single
factors that were loosely connected with each other in explaining smoking intentions. There
was an absence of a more comprehensive network analysis, such as multiple-factor analysis,
path analysis, and model construction, in applying smoking interventions practically. Even the
South Korean model [25] developed to specifically predict future smoking intentions among
adolescents has certain limitations in theoretical basis and the comprehensiveness of
variable construction.

In this study, we tried to explore determinants of future smoking intentions among youths
using the framework of PBT and attempted to first develop a PBT-based prediction model
(Fig. 1) to interpret the significance of some components in PBT systems and their internal re-
lations in explaining the smoking intentions among youths in China. Focusing on adolescents’
intentions to smoke based on PBT, we hope to provide new directions and references for en-
hancement and optimization of tobacco control aimed at youths.

Methods

Ethics statement
The study was approved by the Ethics Committee of the School of Public Health, Shanghai Jiao
Tong University. All school organizers, students, and their guardians provided written in-
formed consent before enrollment in the study. The objectives, procedures, and potential risks
and benefits of the study were all included in the informed consent.

Study population and sampling
Shanghai is the largest city in China with a population of 23 million. A cross-sectional study
was conducted among adolescents from junior, senior, and vocational high schools in Shang-
hai. All the data were obtained via a two-stage cluster sample by using a Chinese version of the
Global Youth Tobacco Survey (GYTS), which had been tested in preliminary research and
showed suitable reliability and validity [36–37]. The GYTS used a standardized methodology
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for constructing sampling frames, selecting participants, conducting field procedures, and pro-
cessing data analysis [36]. In the first stage, five districts of Shanghai were randomly selected
and all junior, senior, and vocational high schools in these districts were included as the sam-
pling frame. Sixty-seven schools were randomly chosen from the districts determined as the
subjects of study. In the second sampling stage, 871 classes within chosen schools were ran-
domly selected and all students who attended school the day the survey was administered were
eligible to participate. However, ninth-grade and twelfth-grade students were excluded in the
sampling frame because they were busy preparing for the senior high school entrance examina-
tion or the national college entrance examination at the time of sampling. The sample size of
the field survey was 27,308 students, from whom 26,675 usable questionnaires were collected
for a response rate of 97.7%.

Measure and data collection
The theoretical framework of PBT included three major systems of explanatory variables: the
personality, perceived environment, and behavior systems. Each system was composed of sev-
eral variables that could be observed and measured directly. Observable variables in each sys-
tem served as instigations for engaging in problem behavior. Future smoking intentions acted
as the dependent variable in the framework.

The Personality system. Two levels of variables constituted the personality system in this
study. One level included the sociocognitive variables of values, expectations, beliefs, attitudes
that reflected social learning, and developmental experience. The variables were drawn from a
questionnaire on the acceptance of tobacco use in this study, which contained nine items (e.g.,

Fig 1. Hypothesizedmodel for associations between problem behavior theory variables and adolescent future smoking intentions.Ovals represent
multiple-indicator latent variables, rectangles represent single-indicator observable variables. Single-headed arrows represent regression path and double-
headed arrows represent correlations.

doi:10.1371/journal.pone.0122276.g001
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“Do you think smokers are more attractive?,” “Do you think smokers are more elegant?,” and
“Do you think smokers are more popular?”). The answer to each item was assessed via a four-
point Likert scale (1 = “disagree”; 4 = “agree”). Factor analysis showed equal coefficients for
each of the nine items, which suggested that the sum of these items could form a composite
scale as an index of the acceptance of tobacco use (Cronbach’s alpha coefficient = 0.743; range
9–36), where a higher score indicated a higher acceptance of tobacco use.

The second level of variables related to the proneness to problem behavior in the personality
system, such as low academic achievements, lower self-esteem, or high value on independence.
Numerous studies have revealed the importance of low academic achievements as a risk factor
for problem behaviors [12,14–15]. In this study, students were asked to evaluate their academic
achievements with “poor,” “average,” or “good” responses. Answers of “good,” “average,” and
“poor” were scored as 1, 2, and 3, respectively. Higher scores indicated the lower level of the
participants’ academic achievement at school.

The Perceived environment system. The concepts that constitute the perceived environ-
ment system include variables such as role models, social controls, and support. In this study,
the perceived environment system was measured using three latent index variables.

The first index explored peer models of smoking as measured by the question, “Howmany
of your four closest friends smoke cigarettes?” The responses were assessed by a four-point
Likert scale (1 = no one; 2 = someone; 3 = most of them; 4 = everyone). A higher score indicat-
ed a strong peer effect on tobacco use.

The second index explored the parent smoking model as measured by the question, “Does
your mother/father smoke cigarettes?” The responses were assessed by a three-point Likert
scale (1 = both parents do not smoke; 2 = father or mother smokes; 3 both parents smoke). A
high score indicated a strong parent smoking model.

The third index explored media exposure to smoking, which contained four items to assess
exposure to tobacco-related advertisements and social activities among youths, e.g., “Have you
seen tobacco-related advertisements on TV or at the movies during the past month?”; “Have
you seen a tobacco-related advertisement in a newspaper during the past month?” The re-
sponses were assessed via a four-point Likert scale (1 = never; 4 = always). The sum of the
scores of these four items was taken as an index of media exposure to smoking (Cronbach’s
alpha coefficient = 0.702; range of 4–16), where a higher score indicated a higher level of media
exposure to tobacco use.

The behavior system. The variables in the behavior system referred to prior experience
with tobacco, including experimental and current smoking. The students were asked two ques-
tions, “Have you ever tried or experimented with cigarette smoking, even one or two puffs?”
and “Have you used tobacco in the past 30 days?” The responses were assessed to form the two
dichotomous variables (1 = “no”; 2 = “yes”).

Future smoking intentions. As the final outcome indicated by the model, future smoking
intentions were assessed by three items: “Will you smoke if your best friend give you a ciga-
rette”; “Will you use tobacco in the next 12 months?’, and ‘Will you use tobacco in the next
5 years?”Answers were assessed by a four-point Likert scale (1 = completely, no; 4 = completely,
yes). The sum of the scores of the three items was taken as the index of future smoking inten-
tions (Cronbach’s alpha coefficient = 0.78; range of 3–12). Higher scores indicated the partici-
pants were more likely to smoke in the future.

Statistical analysis
The complex samples procedure of the Statistical Package for Social Sciences (version 20.0 for
Windows; IBM SPSS Statistics, Armonk, NY, USA) was used to perform the descriptive
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statistical analysis including percentages, 95% confidence interval (CI), means (95% CI), and
standard deviation (SD). A weighting factor was applied to each student record to adjust for
nonresponses and variation in the probability of selection at the school and class levels. A strat-
ified analysis was performed through binary logistic regression to detect the associations be-
tween socio-demographic variables and smoking experimentation and current smoking
prevalence, which were indicated by ORu (univariate odds ratio). A structural equation model
was used to test the theoretical model of future smoking intentions based on PBT with AMOS
20 (IBM SPSS). Model fit was assessed by the comparative fit index (CFI), the root-mean-
square error of approximation (RMSEA), and the likelihood ratio by the chi-square test. The
CFI ranges from 0 to 1 and a value greater than 0.9 indicates a good fit [38]. The RMSEA can
range from 0 to infinity and it accounts for model complexity, and a value� 0.05 indicates a
close fit [39]. A non-significant likelihood ratio chi-square test suggests a good model fit, but
the chi-square test is more sensitive to sample size than CFI and RMSEA [40]. A preliminary
confirmatory factor analysis model was constructed to examine the factor structure and the re-
lationships among all the variables based on PBT.

Results

Participants’ characteristics
A total of 26,675 students completed the survey, with an average age of 14.9 years (95% CI:
14.7–15.1 years; SD = 1.82 years; range 11–21 years). As shown in Table 1, 51.4% of the partici-
pants were male (N = 13,777, 95% CI: 50.4–52.4), 56.0% were from suburb areas (N = 14,871;
95% CI: 53.6–58.4). About half of the students were younger than 15 years old (55.0%;
N = 14,618; 95% CI: 52.1–57.8) and 62.5% of the participants came from junior high schools
(N = 16,519; 95% CI: 59.2–65.7). Eleven percent of the students were experimental smokers
(N = 3096; CI: 10.3–11.8), but only 3.0% were current smokers (N = 871; 95% CI: 2.6–3.3).
Most students (92.5%; N = 24,534; 95% CI: 91.9–93.0) considered themselves as consistent
nonsmokers over the next 12 months, but 86.3% of the students responded they would not
smoke over the next five years (N = 22,909; 95% CI: 82.5–89.1).

Results for the stratified analysis by sex, age and school types
The associations between sex, age and school types and the prevalence for smoking experimen-
tation and current smoking were presented in Table 2. The smoking experimentation rate for
female and male students were 7.2% and 15.7% respectively (ORu = 2.39, 95%CI = 2.20–2.59,
p<0.001), and the current smoking prevalence were 1.4% and 5.0% respectively (ORu = 3.73,
95%CI = 3.16–4.40, p<0.001). Students aged 15–17 reported higher prevalence for smoking ex-
perimentation (ORu = 2.98, 95%CI = 2.72–3.26, p<0.001) and current smoking status
(ORu = 5.78, 95%CI = 4.78–7.00, p<0.001) than those aged below 15, and students aged above
17 demonstrated ever higher smoking experimentation (ORu = 4.10, 95%CI = 3.71–4.52,
p<0.001) and current smoking prevalence (ORu = 7.64, 95%CI = 6.25–9.34, p<0.001), with
the smoking experimentation rates for students aged below 15, 15–17 and above 17 to be 6.2%,
16.4% and 21.3% respectively, and the current smoking prevalence as 1%, 5.7% and 7.1% re-
spectively. In terms of school types, compared with junior high school students, senior high
school students reported higher smoking experimentation (ORu = 1.96, 95%CI = 1.77–2.16,
p<0.001) and current smoking prevalence (ORu = 2.08, 95%CI = 1.65–2,61, p<0.001), and vo-
cational high school students showed significantly higher prevalence for smoking experimenta-
tion (ORu = 5.69, 95%CI = 5.20–6.22, p<0.001) and current smoking (ORu = 13.92, 95%
CI = 11.72–16.53, p<0.001). The smoking experimentation rate for the three groups were
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6.8%, 12.4% and 29.2% respectively, and 1.1%, 2.2% and 13.2% respectively for current
smoking prevalence.

Validation of the theoretical model
The summary statistics for each part of the theoretical model are shown in Table 3 and the
model for the personality, perceived environment, and behavior systems related to future
smoking intentions, including parameters and paths significance is shown in Fig. 2. The value
of CFI was 0.987, which indicated a good fit and the RMSEA was within an acceptable range of
0.05 or less (RMSEA = 0.034; chi square = 474.19, degree of freedom = 15).

The model indicated that the perceived environment system (β = 0.455, P< 0.001) and the
behavior system (β = 0.487, P< 0.001) were both predictors of intentions to smoke among

Table 1. Participant characteristics using the SPSS complex samples procedure (N = 26,675).

Characteristic variables Number (%) Weighting % (95% CI)

Gender

Male 13,777 (51.6) 51.4 (50.4–52.4)

Female 12,898 (48.4) 48.6 (47.6–49.6)

Age (years)

<15 14,618 (54.8) 55.0 (52.1–57.8)

15–17 7683 (28.8) 28.3 (26.2–30.6)

>17 4374 (16.4) 16.7 (14.8–18.8)

Hometown

Urban 11,804 (44.3) 44.0 (41.6–46.4)

Suburb 14,871 (55.7) 56.0 (53.6–58.4)

School type

Junior high school 16,519 (61.9) 62.5 (59.2–65.7)

Senior high school 5879 (22.0) 24.0 (21.0–27.3)

Vocational high school 4277 (16.0) 13.5 (12.1–15.0)

Academic performance

Poor 7681 (28.8) 28.9 (28.2–29.6)

Average 11,640 (43.6) 43.7 (43.0–44.4)

Good 7354 (27.6) 27.4 (26.7–28.1)

Tobacco experimentation

Yes 3096 (11.6) 11.0 (10.3–11.8)

No 23,579 (88.4) 89.0 (88.2–89.7)

Current smoking

Yes 871 (3.3) 3.0 (2.6–3.3)

No 25,804 (96.7) 97.0 (96.7–97.4)

Smoking intention in the next 12 months

Completely no 24,534 (92.9) 92.5 (91.9–93.0)

Maybe not 887 (3.4) 3.1 (2.8–3.3)

Maybe yes 893 (3.3) 3.2 (2.9–3.5)

Completely yes 361 (1.4) 1.2 (1.1–1.4)

Smoking intention in the next 5 years

Completely no 22,909 (85.9) 86.3 (82.5–89.1)

Maybe not 1548 (5.8) 5.5 (5.1–5.8)

Maybe yes 1807 (6.8) 6.7 (6.3–7.2)

Completely yes 411 (1.5) 1.5 (1.3–1.7)

doi:10.1371/journal.pone.0122276.t001
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youths. Furthermore, the model showed that all of the three systems in PBT were strongly in-
terrelated: the personality and perceived environment systems (β = 0.900, P< 0.001), the per-
sonality and behavior systems (β = 0.465, P< 0.001), the perceived environment and behavior
systems (β = 0.762, P< 0.001). The perceived environment system was predicted by peer
smoking (β = 0.599, P< 0.001), parent smoking (β = 0.152, P< 0.001), and media exposure to
smoking (β = 0.226, P< 0.001). The behavior system was predicted by tobacco experimenta-
tion (β = 0.663, P< 0.001) and current smoking (β = 0.755, P< 0.001). The personality system
was not significantly related to future smoking intentions (β = –0.113, P> 0.05) and was pre-
dicted by acceptance of tobacco use (β = 0.668, P< 0.001) and academic performance (β =
0.171, P< 0.001).

Table 2. Socio-demographic factors associated with smoking experimentation and current smoking prevalence among the participants
(N = 26675).

Smoking experimentation Current smoking

N (row %) ORu (95%CI) N (row %) ORu (95%CI)

Gender

Female students 933(7.2) 1 180(1.4) 1

Male students 2163 (15.7) 2.39(2.20–2.59)* 691(5.0) 3.73(3.16–4.40)*

Age (years)

<15 904 (6.2) 1 144(1.0) 1

15–17 1262(16.4) 2.98(2.72–3.26)* 418(5.7) 5.78(4.78–7.00)*

>17 930(21.3) 4.10(3.71–4.52)* 309(7.1) 7.64(6.25–9.34)*

School type

Junior high school 1117 (6.8) 1 178 (1.1) 1

Senior high school 730(12.4) 1.96(1.77–2.16)* 130 (2.2) 2.08 (1.65–2.61)*

Vocational high school 1249(29.2) 5.69(5.20–6.22)* 563(13.2) 13.92(11.72–16.53)*

ORu: univariate odds ratio; 95% CI: 95% confidence interval.

* p<0.001.

doi:10.1371/journal.pone.0122276.t002

Table 3. Summary statistics of personality, perceived environment, and behavior systems related to
future smoking intentions using the SPSS complex samples procedure (N = 26,675).

Scales Mean (95% CI) SD*

Personality system

Acceptance of tobacco use (range 9–36) 15.08 (14.98–15.18) 3.99

Academic performance (range 1–3) 1.98 (1.97–2.00) 0.75

Perceived environment system

Peer smoking (range 1–4) 1.59 (1.58–1.60) 0.57

Parents smoking (range 1–3) 1.35 (1.33–1.37) 0.54

Media exposure to smoking (range 4–16) 7.84 (7.79–7.88) 2.30

Behavior system

Tobacco experimentation (range 1–2) 1.11 (1.10–1.12) 0.32

Current smoking (range 1–2) 1.03 (1.02–1.04) 0.18

Future smoking intention (range 3–12) 3.56(3.54–3.58) 1.53

* SD, standard deviation.

doi:10.1371/journal.pone.0122276.t003
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Discussion
In this study, 11.0% of the students from junior, senior, and vocational high schools in Shang-
hai experimented with smoking, which was lower than that in other countries. According to
the 2000 GYTS reports, the experimental smoking rates ranged from 12.1% in Sri Lanka to
73.6% in Ukraine [41]. A study conducted in 2007 among 25,600 primary, high school and uni-
versity students aged 8–24 in 32 regions of China showed that 23.1% had experimented with
smoking [42]. An investigation among junior high school students in Hangzhou (a city locat-
ing very close to Shanghai) found the prevalence of tobacco experimentation was 9.7%, which
was close to our results [43]. The current smoking rate among youths in our study was 3%,
which was much lower than the 9.5% for the overall global rate in the GYTS 2000–2007 [44].
According to the latest GYTS report [3] released by Chinese Center for Disease Control and
Prevention in May 28th, 2014, the current smoking prevalence rate and the percentage for
those trying to smoke among Chinese junior high school students were 6.9% and 19.9% respec-
tively. Overall, according to the current study, the smoking prevalence among youths in Shang-
hai, China was relatively low compared with other developing countries and other regions in
China, which may owe a lot to the implementation of “Action on Smoke-free School” in the
past decade and the introduction of “Shanghai Regulations on Smoking in Public Places” in
2009. However, since the determinants of future smoking intentions may equally apply to
other regions and given the large population and wide geographical variations and

Fig 2. Final model for associations between problem behavior theory variables and adolescent future smoking intention.Ovals represent multiple-
indicator latent variables, rectangles represent single-indicator observable variables. Single-headed arrows represent regression path and double-headed
arrows represent correlations. Regression coefficients are standardized (*P< 0.001). Dotted line indicates non-significant path.

doi:10.1371/journal.pone.0122276.g002
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socioeconomic disparities of China and the increasing tendency among youths to smoke in five
years as revealed in our study, there may be a large increase in the potential smoking popula-
tion in the years to come.

The findings indicated that intentions to smoke among youths could be explained well by
our model. In the study, the perceived environment system was strongly associated with future
smoking intentions among youths and peer smoking largely defined intentions to smoke,
which echoed numerous previous research studies. Scalici and Schulz pointed out that parents’
smoking and approval of smoking significantly contributed to increasing smoking intentions
among adolescents [45]. Several studies have all indicated that peer influence was the strongest
predictor of adolescents’ intentions to smoke, suggesting that peer smoking was related to less-
negative attitudes towards tobacco use [46]. Media exposure, including cigarette advertising
[47], newspaper coverage [48], magazine incidental smoking imagery [49], portrayals of smok-
ing in movies, television, and so on [50], is believed to play a significant role in fueling youths’
intentions to smoke by shaping positive attitudes, beliefs, and expectations towards smoking,
presenting attractive images, and inflating the perception of smoking prevalence. The volatile
nature of the self means those adolescents vulnerable to social influences and their intentions
to smoke will be shaped by environmental factors including family, peers, school, and media
[8,51]. Therefore, an integrated prevention program that encompasses as many social and envi-
ronmental factors as possible is warranted in tobacco control among youths.

The model also confirmed the function of the behavior system in influencing future smok-
ing intentions among youths. This was in agreement with prior findings that both previous
level of experimentation with cigarettes and the recency of these experiences strongly predicted
future smoking [52–53]. A South Korean prediction model [25] also regarded past smoking ex-
perience as a determinant of future smoking intentions among adolescents. Therefore, those
with previous tobacco use should be considered as a high-risk population when we design and
implement tobacco prevention programs.

The most illuminating part of the current study is the clarification of the correlation among
the three systems in PBT, which may give a comprehensive interpretation of the future smok-
ing intentions among youths. All three components were correlated with one another. Al-
though the personality system was not directly associated with smoking intentions, it showed a
strong correlation (β = 0.900) with the perceived environment system, was closely related to
the behavior system, and thus may be indirectly related to future smoking intentions. We pro-
pose that environmental factors may gradually influence elements in the personality system in
some way; e.g., by fostering more positive attitudes and beliefs toward smoking, which could
lead to more acceptance of tobacco use, or conversely, a higher level of acceptance of tobacco
use may inflate youths’ perceived prevalence of smoking in their surroundings. An inclination
to accept deviance like smoking may weaken students’ determination in the pursuit of academ-
ic success. It is understandable that previous tobacco use can promote the acceptance of tobac-
co use and frequent tobacco use can influence academic performances [54], or we can guess
that students with higher acceptance of tobacco use and lower academic achievements are vul-
nerable to smoking. The function of environmental factors in determining smoking behavior
has long been reported [55], and it has been found that overestimation of smoking prevalence
was more common in experimental smokers and current smokers than in nonsmokers [56].

The model we constructed provided new insights into the design of more integrated and
comprehensive smoking prevention. Efforts should be made to build a less or nonsmoking en-
vironment around youths, and much can be done to curb media promotion of smoking, such
as banning, taxation, and policy requirements. In designing prevention programs, youths with
prior smoking experience should be given priority and may differentiate from nonsmokers in
terms of prevention strategy.
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Several limitations should be acknowledged in the study. First, the selected participants
came from the metropolis Shanghai, which restricts generalization of our results to rural areas.
Second, ninth-grade and twelfth-grade students were excluded, so the results may not be reflec-
tive of all junior, senior, and vocational high school students. Third, our sampling covered a
large age span, so a stratified analysis is necessary. Fourth, some variables in PBT such as self-
esteem, conventional behaviors such as church attendance, and other problem behaviors such
as problem drinking were not investigated. However, combining the national condition and
considering that the main purpose of the study was to construct a PBT-based model to inter-
pret smoking intentions among youths, some of these omissions could be forgiven. Fifth, the
cross-sectional methodology does not permit causality, so that a longitudinal study design is re-
quired in the future.

However, to the best of our knowledge, our study is the first PBT-based model constructed
to predict future smoking intentions among youths in China. The model identifies the contri-
bution each system in PBT could make to predict intentions to smoke among youths and,
more importantly, the associations among the variables. The findings in the study may serve as
a baseline to design more integrated tobacco prevention programs aimed at young youths.

Acknowledgments
We gratefully acknowledge the faculty, grantees, the organizing staff and all the students of the
participating schools for their support and cooperation in this project.

Author Contributions
Conceived and designed the experiments: YC JM PR. Performed the experiments: YC JZ NL
YH YQ. Analyzed the data: YC RL. Contributed reagents/materials/analysis tools: JZ NL YH
CY. Wrote the paper: YC RL.

References
1. Yang G, Fan L, Tan J, Qi G, Zhang Y, Samet JM, et al. (1999) Smoking in China: findings of the 1996

National Prevalence Survey. JAMA 282: 1247–1253. PMID: 10517427

2. Yang G, Ma J, Liu N, Zhou L (2005) An investigation on smoking and second-hand smoking investiga-
tion among Chinese population in 2002. Chinese Journal of Epidemiology 26: 77−83. PMID: 15921604

3. Chinese Center for Disease Control and Prevention (2014) Chines Youth Tobacco Survey report. Avail-
able: http://www.doc88.com/p-2416835504364.html

4. Wang Q, Wei YL, He Y, Lu R, Liao J (2011) Longitudinal study of smoking behavior of middle school
students in three years in Chengdu. Chin. J. Sch. Health 32: 1434–1435 (in Chinese).

5. Zhang J, Ou JX, Bai CX (2011) Tobacco smoking in China: prevalence, disease burden, challenges
and future strategies. Respirology 16: 1165–1172. doi: 10.1111/j.14401843.2011.02062.x PMID:
21910781.

6. Paavola M, Vartiainen P, Puska P (1996) Predicting adult smoking: The influence of smoking during ad-
olescent and smoking among friends and family. Health Educ Res 11:309–315.

7. Bricker JB, Peterson AV, Andersen MR, Leroux BG, Rajan KB, Sarason IG (2006) Close friends’, pa-
rents’ and other siblings’ smoking: reevaluating their influence on children’s smoking. Nicotine Tob Res
8:217–226. PMID: 16766414

8. Schultz AS, Nowatzki J, Dunn DA, Griffith EJ (2010) Effects of socialization in the household on youth
sesceptibility to smoking: a secondary analysis of the 2004/05 Canadian Youth Smoking Survey.
Chronic Dis Can 30:71–77. PMID: 20609290

9. Pierce JP, Choi WS, Gilpin E A, Farkas AJ, Merritt RK (1996) Validation of susceptibility as a predictor
of which adolescents take up smoking in the United States. Health Psychol 15:355–361. PMID:
8891714

10. Ajzen I (1991) The theory of planned behavior. Organ Behav HumDecis Process 50:179–211.

11. Conrad K, Flay B, Hill D (1992) Why children start smoking cigarettes: Predictors of onset. Br J Addict
87:1711–1724. PMID: 1490085

PBT Model of Smoking Intentions among Chinese Youths

PLOS ONE | DOI:10.1371/journal.pone.0122276 March 31, 2015 11 / 13

http://www.ncbi.nlm.nih.gov/pubmed/10517427
http://www.ncbi.nlm.nih.gov/pubmed/15921604
http://www.doc88.com/p-2416835504364.html
http://dx.doi.org/10.1111/j.14401843.2011.02062.x
http://www.ncbi.nlm.nih.gov/pubmed/21910781
http://www.ncbi.nlm.nih.gov/pubmed/16766414
http://www.ncbi.nlm.nih.gov/pubmed/20609290
http://www.ncbi.nlm.nih.gov/pubmed/8891714
http://www.ncbi.nlm.nih.gov/pubmed/1490085


12. Eckhardt L, Woodruff SI, Elder JP (1994) A longitudinal analysis of adolescent smoking and its corre-
lates. J Sch Health 64:67–72. PMID: 8028302

13. Jackson C (1998) Cognitive susceptibility to smoking and initiation of smoking during childhood: a longi-
tudinal study. Prev Med 27:129–134. PMID: 9465363

14. Wakefield M, Kloska DD, O’Malley PM, Johnston LD,Chaloupka F, Pierce J, et al. (2004) The role of
smoking intentions in predicting future smoking among youth: findings fromMonitoring the Future data.
Addiction 99:914–922. PMID: 15200587

15. de Vries H, Backbier E, Kok G, Dijkstra M (1995) The impact of social influences in the context of atti-
tude, self-efficacy, intention and previous behavior as predictors of smoking onset. J Appl Soc Psychol
25:237–257.

16. Ajzen I (1985) From intentions to action: A theory of planned behavior. In: Kuhl J, & Beckman J, editors.
Action-control: From cognition to behavior. New York: Springer-Verlag.pp.11–39.

17. Fisher JD, Fisher WA, Misovich SJ, Kimble DL, Malloy TE (1996) Changing AIDS risk behavior: Effects
of an intervention emphasizing AIDS risk reduction information, motivation, and behavioral skills in a
college student population. Health Psychol 15:114–123. PMID: 8681919

18. MarkhamWA, Aveyard P, Thomas H, Charlton A, Lopez ML, De Vries H (2004) What determines future
smoking intentions of 12- to 13-year-old UK African Caribbean, Indian, Pakistani and white young peo-
ple? Health Educ Res 19:15–28. PMID: 15020542

19. Prochaska JO, Velicer WF (1997) The transtheoretical model of health behavior change. Am J Health
Promot 12:38–48. PMID: 10170434

20. Paek HJ (2008) Moderating roles of primary social influences in the relationship between adolescent
self-reported exposure to antismoking messages and smoking intention. Health Commun 23:526–537.
doi: 10.1080/10410230802460259 PMID: 19089700

21. Hassandra M, Vlachopoulos SP, Kosmidou E, Hatzigeorgiadis A, Goudas M, Theodorakisy Y (2011)
Predicting student’s intention to smoke by theory of planned behavior variables and parental influences
across school grade levels. Psychol Health 26:1241–1258. doi: 10.1080/08870446.2011.605137
PMID: 21834644

22. Brown A, Moodie C (2009) The influence of tobacco marketing on adolescent intentions via normative
beliefs. Health Educ Res 24:721–733. doi: 10.1093/her/cyp007 PMID: 19286895

23. Thrul J, Stemmler M, Bühler A, Kuntsche E (2013) Adolescents’ protection motivation and smoking be-
haviour. Health Educ Res 28:683–691. doi: 10.1093/her/cyt062 PMID: 23766453

24. Olds RS, Thombs DL, Tomasek JR (2005) Relations between normative beliefs and initiation intentions
toward cigarette, alcohol and marijuana. J Adolesc Health 37:75. PMID: 15963912

25. Lee S, Yun JE, Lee JK, Kim IS, Jee SH (2010) The Korean prediction model for adolescents’ future
smoking intention. J Prev Med Public Health 43:283–291. doi: 10.3961/jpmph.2010.43.4.283 PMID:
20689354

26. Tyc VL, Hadley W, Allen D, Varnell S, Ey S, Rai SN, et al. (2004) Predictors of smoking intentions and
smoking status among nonsmoking and smoking adolescents. Addict Behav 29:1143–1147. PMID:
15236815

27. Pederson LL, Lefcoe NM (1987) Short- and long-term prediction of self-reported cigarette smoking in a
cohort of late adolescents: report of an 8-year follow-up of public school students. Prev Med 16:432–
447. PMID: 3588580

28. Kremers SP, Mudde AN, de Vries NK, Brug J, de Vries H (2004) Unplanned smoking initiation: new in-
sights and implications for interventions. Patient Educ Couns 55:345–352. PMID: 15582340

29. Turbin MS, Jessor R, Costa FM (2000) Adolescent cigarette smoking: Health-related behavior or nor-
mative transgression. Prev Sci 1:115–124. PMID: 11525343

30. Fisher CB, Lerner RM, editors (2005) Encyclopedia of applied developmental science(Vols. 1–2).
Thousand Oaks, CA: Sage Publications.

31. Jessor R, Jessor S (1980) A social-psychological framework for studying drug use. NIDA Res Monogr
30:102–109. PMID: 6779164

32. Jessor R (1991) Risk behavior in adolescence: A psychosocial framework for understanding and ac-
tion. J Adolesc Health 12:597–605. PMID: 1799569

33. Gerber RW, Newman IM (1989) Predicting future smoking of adolescent experimental smokers. J
Youth Adolesc 18:191–201. doi: 10.1007/BF02138800 PMID: 24271686

34. Ndugwa RP, Kabiru CW, Cleland J, Beguy D, Egondi T, Zulu EM, et al. (2011) Adolescent problem be-
havior in Nairobi’s informal settlements: applying problem behavior theory in sub-Saharan Africa. J
Urban Health 88 Suppl 2:S298–317. doi: 10.1007/s11524-010-9462-4 PMID: 20499192

PBT Model of Smoking Intentions among Chinese Youths

PLOS ONE | DOI:10.1371/journal.pone.0122276 March 31, 2015 12 / 13

http://www.ncbi.nlm.nih.gov/pubmed/8028302
http://www.ncbi.nlm.nih.gov/pubmed/9465363
http://www.ncbi.nlm.nih.gov/pubmed/15200587
http://www.ncbi.nlm.nih.gov/pubmed/8681919
http://www.ncbi.nlm.nih.gov/pubmed/15020542
http://www.ncbi.nlm.nih.gov/pubmed/10170434
http://dx.doi.org/10.1080/10410230802460259
http://www.ncbi.nlm.nih.gov/pubmed/19089700
http://dx.doi.org/10.1080/08870446.2011.605137
http://www.ncbi.nlm.nih.gov/pubmed/21834644
http://dx.doi.org/10.1093/her/cyp007
http://www.ncbi.nlm.nih.gov/pubmed/19286895
http://dx.doi.org/10.1093/her/cyt062
http://www.ncbi.nlm.nih.gov/pubmed/23766453
http://www.ncbi.nlm.nih.gov/pubmed/15963912
http://dx.doi.org/10.3961/jpmph.2010.43.4.283
http://www.ncbi.nlm.nih.gov/pubmed/20689354
http://www.ncbi.nlm.nih.gov/pubmed/15236815
http://www.ncbi.nlm.nih.gov/pubmed/3588580
http://www.ncbi.nlm.nih.gov/pubmed/15582340
http://www.ncbi.nlm.nih.gov/pubmed/11525343
http://www.ncbi.nlm.nih.gov/pubmed/6779164
http://www.ncbi.nlm.nih.gov/pubmed/1799569
http://dx.doi.org/10.1007/BF02138800
http://www.ncbi.nlm.nih.gov/pubmed/24271686
http://dx.doi.org/10.1007/s11524-010-9462-4
http://www.ncbi.nlm.nih.gov/pubmed/20499192


35. Zamboanga BL, Carlo G, Raffaelli M (2004) Problem Behavior Theory: An Examination of the Behavior
Structure System in Latino and non-Latino College Students. Interam J Psychol 38:253–262.

36. Cai Y, Lu L, Li N, Zhu J, He Y, Redmon P, et al. (2012)Social, psychological, and environmental-struc-
tural factors associated with tobacco experimentation among adolescents in Shanghai, China. Int J En-
viron Res Public Health 9:3421–3436. doi: 10.3390/ijerph9103421 PMID: 23202754

37. Chen PL, Chiou HY, Chen YH (2008) Chinese version of the Global Youth Tobacco Survey: cross-cul-
tural instrument adaptation. BMC public health 8:144. doi: 10.1186/1471-2458-8-144 PMID: 18447909

38. Bentler P (1990) Comparative fit indexes in structural equation models. Psychol Bull 107:238–246.
PMID: 2320703

39. Browne MW, Cudeck R, Bollen KA, Long JS (1993) Alternative ways of assessing model fit. Sage
Focus Editions 154:136.

40. Bentler PM (1995) EQS structural equations programmanual. Encino, CA: Multivariate Software.

41. Warren CW, Riley L, Asma S, Eriksen MP, Green L, Blanton C, et al. (2000) Tobacco use by youth: a
surveillance report from the Global Youth Tobacco Survey project. Bull World Health Organ 78:868–
876. PMID: 10994259

42. Wu X, Yang D, Jiang H, Feng G, Nan Y (2008) Study on passive smoking condition and its associated
factors among Chinese adolescent students. Chin J Health Educ 24:661–664.

43. Qiu X, Cheng B,Jiang CX (2004) Study on condition of trying cigarette smoking and social and psycho-
logical correlates of middle school students. China J. Pub. Health 24: 1402–1403 (in Chinese).

44. Warren CW, Jones NR, Peruga A, Chauvin J, Baptiste JP, Costa de Silva V, et al. (2008) Global youth
tobacco surveillance,2000–-2007. MMWRWeekly Reports 57:1–21.

45. Scalici F, Schulz PJ (2014) Influence of Perceived Parent and Peer Endorsement on Adolescent Smok-
ing Intentions: Parents Have More Say, But Their InfluenceWanes as Kids Get Older. PLOS One 9:
e101275. doi: 10.1371/journal.pone.0101275 eCollection 2014. PMID: 24991921

46. Lorenzo-Blanco EI, Bares C, Delva J (2012) Correlates of Chilean Adolescents’ Negative Attitudes To-
ward Cigarettes: The Role of Gender, Peer, Parental, and Environmental Factors. Nicotine Tob Res
14:142–152. doi: 10.1093/ntr/ntr152 PMID: 22157230

47. Shadel WG, Tharp-Taylor S, Fryer CS (2008) Exposure to Cigarette Advertising and Adolescents’ In-
tentions to Smoke: The Moderating Role of the Developing Self-Concept. J Pediatr Psychol 33:751–
760. doi: 10.1093/jpepsy/jsn025 PMID: 18356185

48. Smith KC, Wakefield M (2006) Newspaper Coverage of Youth and Tobacco: Implications for Public
Health. Health Commun 19:19–28. PMID: 16519589

49. Carter OB, Donovan RJ, Weller NM, Jalleh G (2007) Impact of smoking images in magazines on the
smoking attitudes and intentions of youth: an experimental investigation. Tob Control 16:368–372.
PMID: 18048611

50. Wellman RJ, Sugarman DB, DiFranza JR, Winickoff JP (2006) The Extent to Which Tobacco Marketing
and Tobacco Use in Films Contribute to Children’s Use of Tobacco. Arch Pediatr Adolesc Med
160:1285–1296. PMID: 17146027

51. Crockett LJ, Petersen AC (1993) Adolescent development: Health risks and opportunities for health
promotion. In: Millstein S. G., Peterson A. C., & Nightingale E. O., editors. Promoting the health of ado-
lescents: New directions for the twenty-first century. New York: Oxford University Press.pp.13–37.

52. McNeill AD, Jarvis MJ, Stapleton JA, Russell MA, Eiser JR, Gammage P, et al. (1989) Prospective
study of factors predicting uptake of smoking in adolescents. J Epidemiol Community Health 43:72–
78. PMID: 2592895

53. Conrad KM, Flay BR, Hill D (1992) Why children start smoking: predictors of onset, Br J Addict
87:1711–1724. PMID: 1490085

54. Inglés CJ, Torregrosa MS, Rodríguez-Marín J, García del Castillo JA, Gázquez JJ, García-Fernández
JM, et al. (2013) Alcohol and tobacco use and cognitive-motivational variables in school settings: Ef-
fects on academic performance in Spanish adolescents. Adicciones 25:63–70. PMID: 23487281

55. Park HK, Al Agili DE, Bartolucci A (2012) Factors affecting tobacco use among middle school students
in Saudi Arabia. Matern Child Health J 16:1828–1836. doi: 10.1007/s10995-011-0929-z PMID:
22210554

56. Lai MK, Ho SY, Lam TH (2004) Perceived peer smoking prevalence and its association with smoking
behaviours and intentions in Hong Kong Chinese adolescents. Addiction 99:1195–1205. PMID:
15317641

PBT Model of Smoking Intentions among Chinese Youths

PLOS ONE | DOI:10.1371/journal.pone.0122276 March 31, 2015 13 / 13

http://dx.doi.org/10.3390/ijerph9103421
http://www.ncbi.nlm.nih.gov/pubmed/23202754
http://dx.doi.org/10.1186/1471-2458-8-144
http://www.ncbi.nlm.nih.gov/pubmed/18447909
http://www.ncbi.nlm.nih.gov/pubmed/2320703
http://www.ncbi.nlm.nih.gov/pubmed/10994259
http://dx.doi.org/10.1371/journal.pone.0101275
http://www.ncbi.nlm.nih.gov/pubmed/24991921
http://dx.doi.org/10.1093/ntr/ntr152
http://www.ncbi.nlm.nih.gov/pubmed/22157230
http://dx.doi.org/10.1093/jpepsy/jsn025
http://www.ncbi.nlm.nih.gov/pubmed/18356185
http://www.ncbi.nlm.nih.gov/pubmed/16519589
http://www.ncbi.nlm.nih.gov/pubmed/18048611
http://www.ncbi.nlm.nih.gov/pubmed/17146027
http://www.ncbi.nlm.nih.gov/pubmed/2592895
http://www.ncbi.nlm.nih.gov/pubmed/1490085
http://www.ncbi.nlm.nih.gov/pubmed/23487281
http://dx.doi.org/10.1007/s10995-011-0929-z
http://www.ncbi.nlm.nih.gov/pubmed/22210554
http://www.ncbi.nlm.nih.gov/pubmed/15317641


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


