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Abstract
The fact that adolescents are starting to smoke at a younger age is an issue in
Japan, but no studies have identified the causal relationship between factors
affecting this early smoking initiation. The aim of this study was to produce a
causal model of factors related to smoking initiation by adolescents and early
smoking initiation. A specially prepared questionnaire containing 72 items
extracted from previous studies as constituting factors in smoking by minors
was administered to 215 students aged ≥ 20 years. All items were rated on a
5-point Likert scale according to how closely they were connected to smoking
initiation. Exploratory factor analysis of factors related to smoking initiation
by adolescents was performed, after which the data were analyzed by structural equation modeling. The following five factors were found to affect early
smoking initiation: self-disgust, growing up in an inappropriate home environment, reduction of norms consciousness for adolescents’ smoking, perception of smoking as stress relief, and inadequate knowledge of the dangers of
smoking. The findings suggest that antismoking education for adolescents
should provide more information on smoking, and that assessing the home
environment and mediating in the parent-child relationship, increasing selfcontrol of stress, emotions, and the capacity for self-regulation, and incorporating parents into antismoking education may also be important.
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1. Introduction
The rates of habitual smoking and having tried smoking by junior and senior
high school students in Japan had been increasing until around 2000, but a 2004
survey found that they were starting to fall [1]. According to a 2010 survey of
smoking rates among minors under 20 years of age by Ohida et al. [2], 10.2% of
male and 7.2% of female junior high school students, and 19.5% of male and
12.5% of female senior high school students had tried smoking. However, in Japan, the fact that adolescents are starting to smoke at a younger age is now an
issue, with some studies finding that 3% of elementary school pupils are smokers
[3].
The younger the age at which people take up smoking, the more likely they
are to experience health damage and become addicted to nicotine [4], and starting to smoke at a young age leads to serious health problems. Any decrease in
the age of smoking initiation by adolescents is thus an extremely serious health
issue.
Over 90% of Japanese who smoke started before they were 25 years old, and
more than half took up smoking while they were still minors [5] [6] [7] [8].
Therefore, we can say that the vast majority of smokers first smoked during
adolescence.
Kitayama [9] stated that smoking initiation is strongly linked to the particular
feelings, thinking, and behavior patterns of adolescents, suggesting that smoking
in adolescence may start from specific psychological characteristics. It is therefore necessary to identify the characteristic factors related to starting to smoke at
this stage, and to engage in educational activities to prevent adolescents from
taking up smoking.
A variety of studies conducted since the 1980s have examined the factors associated with smoking initiation. However, almost all previous research has been
limited to describing whether associations between variables are present, with
very few studies going so far as to ascertain the structure of the causal relationship explaining which factors have what effect in encouraging adolescents to
smoke [10] [11] [12] [13]. No studies have identified the cause of early smoking
initiation. Therefore, in the present study, we developed a causal model to identify factors related to smoking initiation by adolescents and their direct and indirect associations with early smoking initiation.

2. Study Methods
2.1. Definitions
Adolescence is defined as the transitional phase between childhood and adulthood, which takes place between about 8 and 25 years of age. This phase is characterized by dramatic physical changes and associated mental turmoil, and is
the stage during which individuals overcome a range of psychological conflicts
and form their own self-image.
DOI: 10.4236/health.2017.98082
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2.2. Conceptual Framework of the Study and Hypothesized
Relationships between Factors
In this study, we considered the hypothesized relationships between factors in
terms of Bandura’s social cognitive theory, which integrates a range of factors
that affect health behavior and behavioral changes [14], and may explain smoking behavior among adolescents.
We utilized the main concepts of social cognitive theory and devised a hypothesis of the relationships between the environment, individual factors, and early
smoking initiation based on the interactions between these factors (Figure 1).

2.3. Preparation and Selection of the Survey Items in This Study
Based on the hypothetical framework of the study, we extracted factors related to
smoking by minors from previous studies on this subject that have identified
such factors. We searched for original research papers published during the previous 10 years, between January 2005 and June 2016, that included the Japanese
key words kitsuen (“smoking”) and yōin (“factors”) in the Ichushi Web Version
5 (hereafter “Ichushi”) Japanese language medical database, and the English key
words “initiation”, “smoking”, “factor,” and “children” in the PubMed and
CINAHL databases. These searches returned 578 results in Ichushi, 63 in
PubMed, and 23 in CINAHL. We extracted factors related to smoking by minors
from the titles and abstracts of original research papers. In most cases, the participants of these studies were minors, but in others, they were adults who had
started smoking while minors. Three of the overseas studies were excluded because they were written in languages other than English, and four because they
were duplicates. A total of 64 papers were finally identified, 27 Japanese studies
and 37 from overseas, from which, 228 items were extracted as factors in smoking by minors (Table 1). The items extracted were analyzed by qualitative recursive analysis on the basis of the similarity of their semantic content, and then
combined into 110 items. These were then classified deductively into the following 10 categories corresponding to the main concepts of Bandura’s social cognitive theory: physical environment, social environment, situation, behavioral ca-

pability, observational learning, reinforcements, expectations, expectancies, selfefficacy, and emotional coping responses. Next, proposed items for the questionnaire were selected. Their content and means of expression were then investigated under the supervision of an investigator experienced in the preparation

Figure 1. Hypothesized relationships between the environment, individual factors, and
decreased age at smoking initiation, based on Bandura’s social cognitive theory.
DOI: 10.4236/health.2017.98082
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Table 1. Extraction literature list.
Author

Year of
issue

Kasamaki J, et al.

2015

Study on Health Support Strategies by Analyzing the Diet, Alcohol Intake,
and Smoking Behavior of University Students: Examination of
Non-Communicable Disease Risk Factors According to Their Sex, Age and
Living Arrangement

Jpn. J. Hyg, 70, 81-94.

Takayuki H, et al

2014

Supporting factors for college student smoking

Japanese Journal of Tobacco
Control, 9, 22-28.

Kosaka, N.

2013

Smoking behaviours in Japanese junior high school students: family
background, health behaviour, and cognition of nicotine use

Japanese journal of clinical
psychiatry, 42, 1155-1159.

Hara M, et al.

2013

Prevalence of smoking experience, second-hand smoke, recognition of
smoking, and effect of anti-smoking education among 7585 children of 153
elementary schools in Saga Prefecture.

Japanese Journal of Public
Health, 60, 444-452.

Mori C, et al..

2012

A Parent-Child Survey of Factors Influencing Drinking by Junior High
School Student

Japanese bulletin of social
psychiatry, 21, 10-21.

Sumida H, et al.

2011

Factors Relating to Smoking of Male University Students: Comparison
between Smokers and Non-smokers

health science, 7, 37-42.

Kitada M, et al.

2011

Effects of attitude to The Kano Test for Social Dependence: KTSND and
towards smoke-free regulation to undertake smoking behavior on never
smokers; prospective cohort study among university students

Japanese Journal of Tobacco
Control, 6, 98-107.

Sezai I, et al.

2011

Associations between smoking behavior, self-negative feeling, stress
temperament and mental health among university students

Japanese Journal of Tobacco
Control, 6, 24-32.

Ishida K, et al.

2010

On the Relationship between Students’ Life Style, Smoking, Health
Condition and Class Attendance Rate

Souhatu Starting anew Annual
bulletin of Osaka Junior College
of Social Health and Welfare, 9,
7-55.

Washio M, et al.

2010

Smoking of nursing college students and related factors

The Japanese journal of clinical
and experimental medicine, 87,
1455-1458.

Otsuka T, et al.

2010

Characteristic of factors associated with risk of future smoking among high
school students: Toward a consideration of more effective education for
smoking prevention

Japanese Journal of Public
Health, 57, 366-380.

Uehara Y,et al..

2009

Factors influencing university students’ behavior, knowledge, and attitude
toward smoking

The Journal of the Japan Society
for Respiratory Care and
Rehabilitation, 19, 110-114.

Ogura A, et al.

2009

Relationship between nursing student’s smoking behavior and motivation to
nurse and personality factor

Akita journal of maternal health,
23, 58-63.

Mori M, et al.

2008

Smoking status and related factors of students belonging to athletic meetings The journal of clinical sports
Recommendations for effective smoking prevention measures
medicine, 25, 1077-1084.

Iyonaga K, et al.

2008

Student nurses, smoking behavior and its related factors

BULLETIN OF ST.MARY’S
COLLEGE, 22, 41-47.

Tobe K, et al.

2008

An association between an intention to initiate smoking in male university
students at the time of admission and the actual smoking initiation in their
college days

CAMPUS HEALTH, 45,
153-158.

Yoshida K, et al.

2008

Consideration of smoking status of nursing college students and nursing
junior college students and related factors

BULLETIN OF ST.MARY’S
COLLEGE, 22, 15-19.

Ando M, et al.

2008

The Present Status of Smoking in Junior High School Students and an
Association of Consciousness to Smoking in their Parental Authority
Persons: A Simultaneous Survey about Smoking in Junior High School
Students and their Parental Authority Persons

Nursing journal of Kagawa
University, 12, 7-17.

Title
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Fujita M.

2008

1 Large Scale Research on Smoking Behavior and Related Factors for Small
and Junior High School Students in Public Health Center Department (Part
3) Relationship between Smoking Behavior of Small and Junior High School
Students and Parenting Status by Parents

Imade Y, et al.

2007

Factors related to the initiation of smoking among Japanese early adolescents Japanese journal of school
health, 49, 170-179.

Ando M, et al.

2007

Psychosocial factors associated with smoking and drinking among Japanese
early adolescent boys and girls: Cross-sectional study

Biopsychosocial Medicine, 1-10.

Sezai I, et al.

2007

Association between Smoking Behavior and Negative Self-image Scripts in
Adolescents

Japanese journal of
adolescentology, 25, 445-454.

Waga C, et al.

2006

The relationship between smoking behavior in young people and CYP2A6
gene polymorphisms, between them and personality traits assessed by
NEO-FFI

Japanese journal of alcohol
studies & drug dependence, 41,
380-386.

Asae O, et al.

2006

Factors which influence pupils to smoke in Japan

The Sapporo medical journal,
75, 29-35.

Watanabe, T., et al.

2005

Smoking Behavior by Nursing Students and Contributory Factors.

Journal of Japanese Nursing
Association: Nursing Education,
36, 113-115.

Fujita M.

2005

Large scale research on smoking behavior and related factors for elementary
and junior high school students in public health center department

Journal of Health and Welfare
Statistics, 52, 14-22.

Sakaguchi S, et al.

2005

A study on the factors related to smoking behavior among university
students

Japanese journal of public
health, 52, 477-485.

Baheiraei A, et al.

2015

Psycho-social Needs Impact on Hookah Smoking Initiation among Women:
A Qualitative Study from Iran

Int J Prev Med, 24, 79

Baheiraei A, et al.

2015

The Role of Family on Hookah Smoking Initiation in Women

A Qualitative Study, 7, 1-10.

Rajesh V, et al.

2015

Smoking Initiation Among Mexican Heritage Youth and the Roles of Family
Cohesion and Conflict

Journal of Adolescent Health,
57, 24-30.

Nakaseko E, et al..

2014

Factors related to smoking and consumption of alcohol and kava in children
attending the upper grades of primary schools in Vanuatu

Japanese journal of public
health, 61, 718-731.

Xinguang C, et al.

2014

Smoking Initiation Associated With Specific Periods in the Life Course From American Journal of Public
Birth to Young Adulthood: Data From the National Longitudinal Survey of
Health, 104, 119-126.
Youth 1997

Lippold, et al.

2014

Youths’ substance use and changes in parental knowledge-related behaviors
during middle school: a person-oriented approach

Ferreira HR, et al.

2014

Prolonged pacifier use during infancy and smoking initiation in adolescence: Eur Addict Res, 21, 33-38.
evidence from a historical cohort study

Tang S M, et al.

2013

Smoking initiation and personal characteristics of secondary students in
Hong Kong

Journal of Advanced Nursing,
69, 1595-1606.

Yañez A, et al.

2013

School, family and adolescent smoking

Adicciones, 25, 253-259.

Mahabee-Gittens,
et al.

2013

The dynamic role of parental influences in preventing adolescent smoking
initiation

Addict Behav, 38, 1905-1911.

Selya A S, et al.

2013

Exploring alternate processes contributing to the association between
maternal smoking and the smoking behavior among young adult offspring

Nicotine Tob Res, 15,
1873-1882.

Slater M D, et al.

2013

Prospective influence of music-related media exposure on adolescent
substance-use initiation: a peer group mediation model

J Health Commun, 18, 291-305.

Bejjani N, et al.

2012

The social context of tobacco products use among adolescents in Lebanon

J Epidemiol Glob Health, 2, 15-22.

Tohid H,, et al.

2011

What Determines Teenagers’ Smoking Behaviour?: A Qualitative Study

International Medical Journal,
18, 194-198.
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Wang M P, et al.

2011

Overestimation of Peer Smoking Prevalence Predicts Smoking Initiation
Among Primary School Students in Hong Kong

Journal of Adolescent Health,
48, 418-420.

Lessov-Schlaggar
CN, et al.

2011

Sensitivity to secondhand smoke exposure predicts future smoking
susceptibility

Pediatrics, 128, 254-262.

King G G, et al.

2011

Smoking among high school male students in rural South Africa

Journal of Substance Use , 16,
282-294.

Mahabee-Gittens
EM, et al.

2011

The Protective Influence of Family Bonding on Smoking Initiation in
Adolescents by Racial/Ethnic and Age Subgroups

J Child Adolesc Subst Abuse, 20,
270-287.

Verlato G, et al.

2011

Asthma in Childhood Reduces Smoking Initiation in Subsequent Teens
Among Males

Journal of Adolescent Health,
48, 253-258.

Oh D L, et al.

2010

Determinants of smoking initiation among women in five European
countries: a cross-sectional survey

BMC Public Health, 17, 74.

de Meer G, et al.

2010

Gender differences in the association between pre-adolescent smoking
initiation and emotional or behavioural problems

BMC Public Health, 18, 615.

Lessov-Schlaggar C
N, et al.

2010

Sensitivity to secondhand smoke exposure predicts smoking susceptibility in
8-13-year-old never smokers

J Adolesc Health, 48, 234-40.

Cavazos-Rehg P A,
et al.

2010

Understanding adolescent parenthood from a multisystemic perspective

Journal of Adolescent Health,
46, 525-531.

Messer K, et al.

2010

Changes in age trajectories of smoking experimentation during the
California Tobacco Control Program

American Journal of Public
Health, 100, 1298-1306.

Homsin P, et al.

2009

Predictors of early stages of smoking uptake among Thai male adolescents

Thai Journal of Nursing
Research, 13, 28-41.

Song A V, et al.

2009

Perceptions of second-hand smoke risks predict future adolescent smoking
initiation

J Adolesc Health, 45, 618-625.

Wilkinson A V, et
al.

2008

The moderating role of parental smoking on their children’s attitudes toward Subst Abuse Treat Prev Policy,
smoking among a predominantly minority sample: a cross-sectional analysis 14, 18

Jun H J, et al.

2008

Child abuse and smoking among young women: the importance of severity,
accumulation, and timing

Journal of Adolescent Health,
43, 55-63.

Fidler J A, et al.

2008

Smoking status of step-parents as a risk factor for smoking in adolescence

Addiction, 103, 496-501.

Doubeni C A, et al.

2008

Perceived accessibility as a predictor of youth smoking

Ann Fam Med；6(4):323-330.

Hunt K, et al.

2008

An examination of the association between seeing smoking in films and
tobacco use in young adults in the west of Scotland: cross-sectional study

Health Educ Res, 24, 22-31.

Albers A B, et al.

2008

Household smoking bans and adolescent antismoking attitudes and smoking American Journal of Public
initiation: findings from a longitudinal study of a Massachusetts youth
Health, 98, 1886-1893.
cohort

Westling E, et al.

2008

Pubertal timing and substance use: the effects of gender, parental monitoring Journal of Adolescent Health,
and deviant peers
42, 555-563.

Hedman L, et al.

2007

Factors related to tobacco use among teenagers

Respir Med, 101, 496-502.

Hanewinkel R.

2007

Smoking in Hollywood movies: impact on teen smoking with special
reference to German adolescents

Przegl Lek, 64, 615-617.

Davis K C, et al.

2007

Association between national smoking prevention campaigns and perceived
smoking prevalence among youth in the United States

J Adolesc Health, 41, 430-436.

Burgess D E.

2006

Alcohol use, smoking, and feeling unsafe: health risk behaviors of two urban
seventh grade classes

Compr Pediatr Nurs, 729,
157-171.

DOI: 10.4236/health.2017.98082

1133

Health

T. Kawabata et al.

of questionnaires using qualitative procedures. The items were then amended to
deal with duplicate meanings and issues with their content or means of expression, leading to the final selection of 105 items.
Preliminary Survey
A preliminary survey was carried out on 74 university students aged ≥ 20 years
recruited by the snowball sampling method during November and December
2016 to investigate face and content validity. The responses were measured on a
5-point Likert scale by asking the respondents to rate how closely each item was
connected to their having started smoking (from “1. No connection” to “5. Very
closely connected”). To confirm the appropriateness and consistency of the content of questions, the correlation coefficients between questionnaire items were
evaluated by using Item-Total (I-T) correlation analysis, and items with a correlation coefficient of <0.3 were eliminated. Pairs of questions among the proposed 105 items with a correlation coefficient of ≥0.7 were shown to have similar
content, and either one of the pair was eliminated or the two were changed to
use common expressions. Respondents were asked whether any questions were
difficult to answer or whether any of the expressions were difficult to understand, and the expressions used were amended at the same time. This resulted in
a revised version with 72 items.

2.4. Main Survey
2.4.1. Study Participants and Survey Period
The study participants were 1597 students aged ≥ 20 years belonging to nine tertiary educational institutions (four universities, one college offering a single
course of study, one school of nursing, one school of social welfare, and two fire
academies) in the Tokai and Kinki regions of Japan. All surveys were conducted
during January and February 2017. Investigators or representatives of the institutions concerned gave the students a request for cooperation in the study, an
explanation of the survey, the anonymous self-administered questionnaire form,
and a return envelope. All responses were collected by post.
For the selection of research subjects, tertiary educational institutions for research cooperation were conveniently selected.
Minors were excluded from being study participants on ethical grounds, as
smoking by minors is prohibited in Japan. To reduce the effect of memory bias,
the age group selected for the study was students aged ≥ 20 years, the age group
closest to adolescence.
2.4.2. Survey Items
i) Participants’ characteristics and individual factors
Sex, age, institution, experience of smoking, age at first experience of smoking, current smoking habits, number of cigarettes currently smoked per day,
family smoking habits, experience of antismoking education.
ii) Items concerning factors related to smoking by minors
We used a specially produced questionnaire (72 items) composed of the factors
DOI: 10.4236/health.2017.98082
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extracted from previous studies as related to smoking by minors. The responses
were measured on a 5-point Likert scale by asking the respondents to grade how
closely each item was connected to their having started smoking (from “1. No
connection” to “5. Very closely connected”).
2.4.3. Method of Analysis
The statistical software packages IBM SPSS Statistics for Windows, version 22.0,
and AMOS 22.0 (Armonk, NY: IBM Corp.) were used for statistical analysis.
i) Item analysis: Analysis of the ceiling/floor effects of responses, I-T correlation analysis, and item correlation analysis were performed.
ii) Assessment of construct validity: A comparative investigation of environment and individual factors, which are constituent elements of the social cognitive theory used in the extraction of questionnaire items, was carried out using
exploratory factor analysis.
iii) Assessment of internal consistency: Cronbach’s α was calculated for the
scale as a whole and for each individual factor to confirm internal consistency.
iv) Assessment of model fit: Structural equation modeling was performed to
produce a structural model using the factors finally adopted after exploratory
factor analysis (maximum-likelihood estimation and promax rotation) as latent
variables. The model fit was confirmed using goodness-of-fit index (GFI), adjusted GFI (AGFI), confirmatory fit index (CFI), and root mean square error of
approximation (RMSEA) values.
2.4.4. Ethical Considerations
Representatives of each of the institutions at which the surveys were performed
and the study participants were provided with a written document explaining
the study purpose, method, and time required, the voluntary nature of participation, that no disadvantage would be incurred by withdrawing from the study,
that responses were anonymous and that individuals could not be identified, that
the content of responses would not be used for any purpose other than the study,
and that returning the questionnaire to the investigators was considered as indicating consent to participate in the study. The names of the participants and institutions were not indicated on either the questionnaire form or the return
envelope, and the participants were requested to close the envelope securely before posting it addressed to the investigators.

3. Results
3.1. Overview of the Study Participants
Responses were received from 1010 of the 1597 study participants (63.2% response rate). The participants were 235 individuals who had tried smoking and
775 never-smokers. Responses with no missing data were received from 215 of
those who had tried smoking (91.5% valid response rate), and this group was included in the final analysis. The mean age of the participants, who included 170
men (79.1%) and 45 women (20.9%), was 22.3 ± 2.7 years.
DOI: 10.4236/health.2017.98082
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Table 2. Characteristics of the study participants (n = 215).
N

%

Variable

median (mean ± SD)

(range)

Sex men

170

79.1

women

45

20.9

Age(years)

21 (22.3 ± 2.7)

(20 - 33)

Age at smoking initiation (years)

18 (16.9 ± 3.0)

(8 - 24)

Current smoker

119

55.3

Number of cigarettes smoked per day

10 (9.7 ± 7.2)

(1 - 40)

With family smokers

123

57.2

Had undergone smoking prevention education

129

60

Mean age at smoking initiation was 16.9 ± 3.0 years, minimum age was 8
years, and maximum age was 23 years. There were 119 current smokers (55.3%),
and the mean number of cigarettes smoked per day was 9.7 ± 7.2. In addition,
123 participants (57.2%) had family members who smoked, and 129 (60%) had
undergone smoking prevention education (Table 2).

3.2. Item Analysis
Ten items were eliminated because their I-T correlation was ≤0.3. Descriptive
statistics were calculated, and five items for which either the ceiling or the floor
effect applied were eliminated. Six pairs of questions with correlation coefficients
of >0.7 were judged to have similar content, and one of each pair was eliminated.

3.3. Extraction of Factors by Exploratory Factor Analysis
Factor analysis (maximum-likelihood estimation and promax rotation) was performed for the 54 items remaining after 18 items had been eliminated by item
analysis. Items for which the factor loading was <0.4 were eliminated, and ultimately, five factors comprising 18 items were extracted, with a cumulative contribution ratio of 59.3%. The Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy was 0.86, and Bartlett’s test of sphericity was significant at p < 0.01
(Table 3).

3.4. Factor Naming
The Factor 1, which included items such as a personality susceptible to anxiety
or stress and having negative feelings toward oneself, was named self-disgust.
Factor 2, which included items such as having been disciplined by violence and
living in poverty, was named growing up in an inappropriate home environ-

ment. Factor 3, which included items such as a lack of interest in smoking on the
part of parents or local communities, was named reduction of norms conscious-

ness for adolescents’ smoking. Factor 4, which included items such as smoking
as stress relief and distraction, was named perception of smoking as stress relief.
DOI: 10.4236/health.2017.98082
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Table 3. Factor analysis of factors related to smoking initiation by adolescents.
Factor Cronbach’s α for all factor = 0.89

Factor loading

Item

1

2

3

4

5

65) My self-esteem was low

0.91

0.02

−0.02

−0.13

0.04

60) I had an anxious personality

0.88

−0.13

0.13

−0.02

−0.06

64) I was easily stressed

0.71

−0.01

−0.05

0.25

−0.03

51) I was a personality who could not ask someone for help when I was having difficulty

0.65

0.10

−0.09

0.04

0.08

56) I felt that no-one was listening to me when I resisted pressure from my surroundings

0.57

0.12

0.11

−0.15

0.11

Factor 1: Self-disgust Cronbach’s α = 0.87

Factor 2: Growing up in an inappropriate home environment Cronbach’s α = 0.84
22) I was disciplined inappropriately by a parent, such as by violence

−0.03

0.84

−0.04

−0.06

0.09

24) I had a bad relationship with my parents

0.11

0.83

−0.09

0.09

−0.12

28) I was living in poverty

−0.15

0.71

0.13

0.08

−0.03

25) I felt unable to live up to my parents’ excessive expectations

0.22

0.61

−0.02

0.03

−0.03

19) My parents did not monitor whether or not I smoked

0.02

−0.09

0.89

0.10

−0.19

18) My parents never told me not to smoke

0.05

−0.07

0.74

−0.01

0.03

21)My parents never scolded me for smoking

0.03

0.20

0.50

−0.08

0.16

20) Adult members of my community had no interest in smoking by minors

−0.08

0.26

0.46

−0.01

0.19

Factor 3: Reduction of norms consciousness for adolescents’ smoking Cronbach’s α = 0.8

Factor 4: Perception of smoking as stress relief Cronbach’s α = 0.73
39) I had the image or idea that smoking was good for relieving stress

−0.16

0.10

0.03

0.78

0.07

35) I was stressed

0.23

0.06

−0.02

0.68

−0.14

45) I smoked as a means of recreation

0.04

−0.14

0.08

0.52

0.36

48) I didn’t know how difficult it is to stop smoking

0.06

−0.07

−0.04

0.05

0.83

46) I didn’t have any knowledge about smoking

0.00

0.03

−0.04

0.02

0.73

Factor 5: Inadequate knowledge of the dangers of smoking Cronbach’s α = 0.75

Cumulative contribution rate

59.3

Factor extraction method: Maximum likelihood method. Rotation method: Promax rotation with Kaiser normalization. KMO = 0.86, Bartlet’s test of sphericity was significant p < 0.01.

Factor 5, which included items such as lack of knowledge about smoking and
being unaware of the difficulty of giving up smoking, was named inadequate

knowledge of the dangers of smoking (Table 3).

3.5. Assessment of Reliability
Cronbach’s α coefficient was calculated to confirm the reliability of the internal
consistency of each of these factors and the questionnaire items as a whole.
Cronbach’s α for all 18 items was 0.89, and the values for the five factors were
within the range 0.73 - 0.87 (Table 3).

3.6. Assessment of Validity
Construct validity was investigated by comparing the five factors adopted as a
DOI: 10.4236/health.2017.98082
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result of the exploratory factor analysis with the elements of social cognitive
theory used in the hypothetical framework, that is, environment and individual
factors. Factors 1, 3, and 4 included items related to individual factors, and factors 2 and 3 included items related to environment.

3.7. Factors Related to Smoking Initiation by Adolescence
and Causal Model of Early Smoking Initiation
Based on the proposed hypothesis, we developed a causal model with five latent
variables and early smoking initiation as the dependent variable. Subsequently,
we searched for causal models with a high degree of explanation. At that time,
we attempted to correct from the paths with smaller degrees of explanation using the Wald test. We successfully identified a causal model consisting of the five
latent variables (Figure 2).
The fitness indices of this model were GFI = 0.86, AGFI = 0.82, CFI = 0.90,
and RMSEA = 0.07. Although these could not be described as sufficiently high,
they did demonstrate a high level of fit, and the model was judged to be valid.
The only factor in the selected model that showed a significant direct correlation with early smoking initiation was inadequate knowledge of the dangers of
smoking.
Growing up in an inappropriate home environment increased self-disgust and

Figure 2. Factors related to smoking initiation in puberty/adolescence and causal model of decreased age at smoking initiation.
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reduction of norms consciousness for adolescents’ smoking, while self-disgust
increased perception of smoking as stress relief, and reduction of norms consciousness for adolescents’ smoking increased perception of smoking as stress
relief and inadequate knowledge of the dangers of smoking.
All of these factors acted indirectly to lower the age of smoking initiation via

inadequate knowledge of the dangers of smoking. In particular, reduction of
norms consciousness for adolescents’ smoking had a greater effect than other
factors on indirectly lowering the age of smoking initiation via inadequate
knowledge of the dangers of smoking.

4. Discussion
4.1. Factors Related to Smoking Initiation in Adolescence
In this study, we used a specially produced questionnaire to investigate factors
related to smoking initiation during adolescence. In terms of the reliability of the
questionnaire items, the I-T correlation coefficient was maintained, while the
factor structure extracted by exploratory factor analysis met the standards of the
cumulative contribution ratio, the KMO measure of sampling adequacy, and
Bartlett’s test of sphericity. Cronbach’s α for each factor was also high, within the
range 0.73 - 0.87, indicating that the internal consistency of the factor structure
was maintained. These results suggested that the items in the specially produced
questionnaire were valid for investigating “factors related to smoking initiation
in adolescence”.

4.2. Factors Related to Smoking Initiation by Adolescents
and a Causal Model for Early Smoking Initiation
Our results contribute to an understanding regarding whether, and if so, how,
factors related to smoking initiation in adolescence are related to early smoking
initiation.
The factors extracted on the basis of factor analysis—self-disgust [11] [15]
[16] [17], growing up in an inappropriate home environment [18]-[24], reduction of norms consciousness for adolescents’ smoking [21] [22] [24] [25] [26]
[27], perception of smoking as stress relief [17] [20] [24] [28] [29], and inadequate knowledge of the dangers of smoking [17] [30]—have all been identified as
factors affecting smoking in various previous studies.
4.2.1. Factors Directly Affecting Early Smoking Initiation
The only factor directly affecting early smoking initiation was inadequate know-

ledge of the dangers of smoking. This indicates the importance of conveying information on smoking in antismoking education. The other factors—self-disgust,

growing up in an inappropriate home environment, reduction of norms consciousness for adolescents’ smoking and perception of smoking as stress relief—
were not directly associated with early smoking initiation. Therefore, no apparent correlations were found between these factors and early smoking initiation.
However, as shown in the conceptual framework of the hypothesis, environmental
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and individual factors do not act directly on age at smoking initiation independent of each other, but rather, various factors are believed to interact to decrease
the age of smoking initiation in adolescence. This is because antismoking education has been found to have no effect on preventing smoking, even if more information on the health effects of smoking is provided [31].
This suggests that inadequate knowledge of the dangers of smoking does not
in itself reduce age at smoking initiation; rather, other underlying factors may
act indirectly to lower the age at which young people start smoking.
This means that antismoking education to stop people from starting smoking
at a younger age should provide more information on smoking, and that working via these indirect factors may also be an important means of prevention.
4.2.2. Factors Indirectly Affecting Early Smoking Initiation
Turning to factors that exert an indirect effect, growing up in an inappropriate

home environment increased both self-disgust and reduction of norms consciousness for adolescents’ smoking. Growing up in an inappropriate home environment may reduce self-esteem and causes anxiety and stress, increasing selfdisgust. In an inappropriate home environment, parents are also unconcerned
about their children smoking, causing reduction of norms consciousness for
adolescents’ smoking. This may result in a situation in which there is no intervention to prevent childhood smoking. Maladaptive behavior to smoking and
other such actions by adolescents has also been reported to be associated with
the quality of care received by children from parents and the stability of attachment [32]. Assessing the home environment and mediating the parent-child relationship may therefore be important means of preventing smoking initiation
by adolescents at a younger age.
Greater self-disgust also increases the perception of smoking as stress relief,
leading young people to hold the mistaken view of smoking as a means of reducing stress. This idea may indirectly affect early smoking initiation via inadequate knowledge of the dangers of smoking. Negative self-perception is a psychological characteristic that is particularly strong in adolescents. People with a
strong sense of self-disgust tend to blame themselves when a problem occurs,
and are therefore likely to exhibit stress responses [33]. It is therefore important
that antismoking education provided during puberty and adolescence includes material on assessing one’s own personality type, self-control of stress and emotions,
and fostering the capacity for self-regulation. Factors that inhibit self-regulation include the home environment and stress. This also suggests that understanding
the home environment and self-control of stress may be important [34].

Reduction of norms consciousness for adolescents’ smoking also affects inadequate knowledge of the dangers of smoking, and may indirectly lead to early
smoking initiation. Lipperman et al. [12] found that social norms and school antismoking policies affected personal views on smoking, and stated that they are
associated with smoking by adolescents. In this study, we also found that reduction

of norms consciousness for adolescents’ smoking in the form of nonintervention
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by the local community or parents might indirectly affect age at smoking initiation. Exposure to cigarettes, alcohol, and other hazardous substances increases
dramatically during adolescence, so intervention by parents and other members
of the community is essential.
4.2.3. Policies for Educational Antismoking Programs Aimed
at Adolescents
Our results suggest that providing more information on smoking is an important item for inclusion in antismoking education to prevent adolescents from
starting smoking at a younger age. However, this by itself is inadequate, and in
order for such educational programs to be more effective, it is necessary for
parents and other members of the community to pay attention to children’s
smoking and intervene. For this to happen, it is important that parents have the
correct information about health and smoking [30] [35] [36]. This suggests that
the incorporation of parents in antismoking education may be vital.
While local communities must put effective measures to prevent smoking by
adolescents into practice, society as a whole must also have stricter social norms
regarding adolescent smoking. It is necessary for members of the community to
speak out to adolescents about the dangers of starting smoking and the risks of
smoking itself.
Further studies are required in future, both in terms of the implementation of
interventional studies based on the factors identified in this study as related to
early smoking initiation, and in terms of the development of educational antismoking programs.

5. Study Limitations
The participants in this study did not constitute a randomly selected sample, and
selection bias may therefore have occurred. In addition, the questionnaire items
were about past events, so there is also the potential for memory-induced measurement bias. The nature of this study as a cross-sectional study means that the
effects of self-disgust, growing up in an inappropriate home environment, re-

duction of norms consciousness for adolescents’ smoking, perception of smoking as stress relief, and inadequate knowledge of the dangers of smoking should
be studied over time to understand their relationship better. The implementation of interventional studies to demonstrate a clear causal relationship is thus
an important future task.

6. Conclusions
The objective of this study was to develop a causal model for factors related to
smoking initiation in adolescence and early smoking initiation. The study participants were 215 students aged ≥ 20 years, and the data were subjected to analysis using structural equation modeling. Four points were suggested by the results.
1) We identified the following five factors in smoking initiation in adolescence: self-disgust, growing up in an inappropriate home environment, reduction
DOI: 10.4236/health.2017.98082
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of norms consciousness for adolescents’ smoking, perception of smoking as
stress relief, and inadequate knowledge of the dangers of smoking.
2) The only factor directly affecting early smoking initiation was inadequate
knowledge of the dangers of smoking.
3) The other factors affected age at smoking initiation indirectly via inadequate knowledge of the dangers of smoking. Reduction of norms consciousness
for adolescents’ smoking exerted a particularly strong effect on decreasing age at
smoking initiation compared with the other factors via inadequate knowledge of
the dangers of smoking.
4) Our results suggest that antismoking education for adolescents should provide more information on smoking, and that assessing the home environment
and mediating in the parent-child relationship, increasing self-control of stress
and emotions and the capacity for self-regulation, and incorporating parents into antismoking education may also be important.

Acknowledgements
We are deeply grateful to all of the participants who provided valuable data during the performance of this study, and to all of the collaborating staff of the educational institutions. The authors have no conflicts of interest to declare with
regard to this study.

References

DOI: 10.4236/health.2017.98082

[1]

Minowa, M. and Ozaki, Y. (2004) The Actual Situation of Smoking among Junior
and Senior High School Students. Journal of Japan Medical Association, 111,
913-919.

[2]

Ministry of Health, Labour and Welfare (2010) FY2010 Health Labour Sciences Research Grant for General Research Projects on Overcoming Cardiovascular Disease
and Other Lifestyle-Related Diseases. “Questionnaire Study on the Actual Situation
of Smoking and Drinking by Minors.” Group (Lead Researcher: Ohida, T.).
http://www.gakkohoken.jp/modules/pico/images/toko/2010kitsueninshu.pdf

[3]

Hara, M. and Tanaka, K. (2013) Prevalence of Smoking Experience, Second-Hand
Smoke, Recognition of Smoking, and Effect of Anti-Smoking Education among
7,585 Children of 153 Elementary Schools in Saga Prefecture. Japanese Journal of
Public Health, 60, 444-452.

[4]

Minowa, M. and Ozaki, Y. (2005) Harmful Influence of Smoking Initiation at an
Early Age Which Appears during Adulthood. Journal of the National Institute of
Public Health, 54, 262-263.

[5]

Hirayama, T., Hamano, Y., Noie, Y. and Ishido, T. (1970) Epidemiological Study of
Human Cancer Based on a Planned Survey (Interim Report). Results of Follow-Up
Observations of a Total of 265,118 Adult Male and Female Residents Aged 40 or
over in 49 Areas under the Jurisdiction of 29 Public Health Offices in 6 Prefectures
during the Three Years of 1966, 1967, and 1968.

[6]

Minowa, M. (1993) Awareness of Smoking on the Part of Health Administrators
and Study of the Actual Situation. Report by the FY1992 Health Labour Sciences
Research Grant (Health and Welfare Administration Science Research Project).
1142

Health

T. Kawabata et al.
[7]

Ministry of Health and Welfare, Health Service Bureau, Community Health, Health
Promotion and Nutrition Division (1999) Overview of the Results of a Questionnaire on the Actual Situation of Smoking and Health Problems in FY1998.

[8]

Japanese Nursing Association, Professional Affairs Department, Surveys and Infor
mation Management Department (2002) Nursing and Cigarettes Survey Report.
Japanese Nursing Association, Tokyo.

[9]

Kitayama, T. (2005) Prerequisites for Program for Smoking Prevention in Schools.
Journal of the National Institute of Public Health, 54, 326-329.

[10] Botvin, G.J., Baker, E., Botvin, E.M., Dusenbury, L., Cardwell, J. and Diaz, T. (1993)
Factors Promoting Cigarette Smoking Among Black Youth: A Causal Modeling
Approach. Addictive Behaviors, 18, 397-405.
https://doi.org/10.1016/0306-4603(93)90056-F
[11] Sezai, I. and Munakata, T. (2007) Association between Smoking Behavior and Nega
tive Self-Image Scripts in Adolescents. Adolescentology, 25, 445-454.
[12] Lipperman-Kreda, S. and Grube, J.W. (2009) Students’ Perception of Community
Disapproval, Perceived Enforcement of School Antismoking Policies, Personal Beliefs, and Their Cigarette Smoking Behaviors: Results from a Structural Equation
Modeling Analysis. Nicotine & Tobacco Research, 11, 531-539.
https://doi.org/10.1093/ntr/ntp033
[13] Kosaka, N. (2013) Smoking Behaviours in Japanese Junior High School Students—Family Background, Health Behavior, and Cognition of Nicotine Use. Japanese Journal of Clinical Psychiatry, 42, 1155-1159.
[14] Pope, A.W., McHale, S.M. and Craighead, W.E. (1998) Self-Esteems Enhancement
with Children and Adolescentes. Pergamom Press, New York.
[15] Watanabe, T. (2005) Smoking Behavior by Nursing Students and Contributory
Factors. Journal of Japanese Nursing Association: Nursing Education, 36, 113-115.
[16] Sezai, I. and Munakata, T. (2011) Associations between Smoking Behavior, SelfNegative Feeling, Stress Temperament and Mental Health among University Students. Japan Society for Tobacco Control, 6, 24-32.
[17] Tohid, H., Ishak, N.M., Muhammad, N., Hassan, H.A., Ahmad. F.N.M. and Omer,
K. (2011) What Determines Teenagers’ Smoking Behaviour? A Qualitative Study.
International Medical Journal, 18, 194-198.
[18] Cavazos, R.P.A., Spitznagel, E.L., Krauss. M.J., Schootman, M., Bucholz, K.K., Cottler, L.B. and Bierut, L.J. (2010) Understanding Adolescent Parenthood from a Multisystemic Perspective. Journal of Adolescent Health, 46, 525-531.
https://doi.org/10.1016/j.jadohealth.2009.11.209
[19] King, G.G., Tamika, D.G., Ellen, H.A. and Flisher, A.J. (2011) Smoking among High
School Male Students in Rural South Africa. Journal of Substance Use, 16, 282-294.
https://doi.org/10.3109/14659890903513475
[20] Tang, S.M. and Loke, A.Y. (2013) Smoking Initiation and Personal Characteristics
of Secondary Students in Hong Kong. Journal of Advanced Nursing, 69, 1595-1606.
https://doi.org/10.1111/jan.12019
[21] Yañez, A., Leiva, A., Gorreto, L., Estela, A., Tejera, E. and Torrent, M. (2013)
School, Family and Adolescent Smoking. Adicciones, 25, 253-259.
[22] Lippold, G.M.T. and Collins, L.M. (2014) Youths’ Substance Use and Changes in
Parental Knowledge-Related Behaviors during Middle School: A Person-Oriented
Approach. Journal of Youth and Adolescence, 43, 729-744.
https://doi.org/10.1007/s10964-013-0010-x
DOI: 10.4236/health.2017.98082

1143

Health

T. Kawabata et al.
[23] Rajesh, V., Diamond, P.M., Spitz, M.R. and Wilkinson, A.V. (2015) Smoking Initiation among Mexican Heritage Youth and the Roles of Family Cohesion and Conflict. Journal of Adolescent Health, 57, 24-30.
https://doi.org/10.1016/j.jadohealth.2015.01.021
[24] Wilkinson, A.V., Shete, S. and Prokhorov, A.V. (2008) The Moderating Role of Parental Smoking on Their Children’s Attitudes toward Smoking among a Predominantly Minority Sample: A Cross-Sectional Analysis. Substance Abuse Treatment,
Prevention, and Policy, 14, 18. https://doi.org/10.1186/1747-597X-3-18
[25] Homsin, P., Srisuphan, W., Pohl, J.M., Tiansawad, S. and Patumanond, J. (2009)
Predictors of Early Stages of Smoking Uptake among Thai Male Adolescents. Thai
Journal of Nursing Research, 13, 28-41.
[26] Bejjani, N.E., Bcheraoui, C. and Adib, S.M. (2012) The Social Context of Tobacco
Products Use among Adolescents in Lebanon. Journal of Epidemiology and Global
Health, 2, 15-22. https://doi.org/10.1016/j.jegh.2012.02.001
[27] Xinguang, C., Jacques, T. and Angela, J. (2014) Smoking Initiation Associated With
Specific Periods in the Life Course from Birth to Young Adulthood: Data from the
National Longitudinal Survey of Youth 1997. American Journal of Public Health,
104, 119-126. https://doi.org/10.2105/AJPH.2013.301530
[28] Oh, D.L., Heck, J.E., Dresler, C., Allwrignt, S., Haglund, M., Del, M.S.S., et al. (2010)
Determinants of Smoking Initiation among Women in Five European Countries: A
Cross-Sectional Survey. BMC Public Health, 17, 74.
https://doi.org/10.1186/1471-2458-10-74
[29] Wang, M.P., Ho, S.Y., Lo, W.S. and Lam, T.H. (2011) Overestimation of Peer
Smoking Prevalence Predicts Smoking Initiation among Primary School Students in
Hong Kong. Journal of Adolescent Health, 48, 418-420.
https://doi.org/10.1016/j.jadohealth.2010.07.017
[30] Song, A.V., Glantz, S.A. and Halpern, F.B.L. (2009) Perceptions of Second-Hand
Smoke Risks Predict Future Adolescent Smoking Initiation. Journal of Adolescent
Health, 45, 618-625. https://doi.org/10.1016/j.jadohealth.2009.04.022
[31] U.S. Department of Health and Human Services (2000) Chapter 3. Effective Educational Strategies to Prevent Tobacco Use among Young People. Reducing Tobacco
Use: A Report of the Surgeon General. U.S. Department of Health and Human Services, Washington DC, 61-94.
[32] Sroufe, L.A., Egeland, B., Carlson, E.A. and Collins, W.A. (2005) The Development
of the Person: The Minnesota Study of Risk and Adaptation from Birth to Adulthood. Guilford Press, New York.
[33] Ueki, Y., Kasai, K., Goto, M., Fukawa, K. and Matsumoto, T. (2000) Relations between Stress Response and Aspects of the Self. Toyo Journal of Child and Juvenile
Problems, 19, 17-26.
[34] Kasai, K., Fujii, N., Fukuda, M. and Hasegawa, T. (2015) The Science of Adolescence. University of Tokyo Press, Tokyo.
[35] Westling, E., Andrews, J.A., Hampson, S.E. and Peterson, M. (2008) Pubertal Timing and Substance Use: The Effects of Gender, Parental Monitoring and Deviant
Peers. Journal of Adolescent Health, 42, 555-563.
https://doi.org/10.1016/j.jadohealth.2007.11.002
[36] Selya, A.S., Wakschlag, L.S., Dierker, L.C., Rose, J.S., Hedeker, D. and Mermelstein,
R.J. (2013) Exploring Alternate Processes Contributing to the Association between
Maternal Smoking and the Smoking Behavior among Young Adult Offspring. Nicotine and Tobacco Research, 15, 1873-1882. https://doi.org/10.1093/ntr/ntt072
DOI: 10.4236/health.2017.98082

1144

Health

Submit or recommend next manuscript to SCIRP and we will provide best
service for you:
Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.
A wide selection of journals (inclusive of 9 subjects, more than 200 journals)
Providing 24-hour high-quality service
User-friendly online submission system
Fair and swift peer-review system
Efficient typesetting and proofreading procedure
Display of the result of downloads and visits, as well as the number of cited articles
Maximum dissemination of your research work

Submit your manuscript at: http://papersubmission.scirp.org/
Or contact health@scirp.org

