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Abstract

Objective: To determine the effect of family smoking habits on adolescent smoking experience for
information for anti-smoking strategies. Subjects and Methods: We analyzed data from 4776 ju-
nior high school students and 5047 high school students responding to the “Survey on Prevention
of Life-Style Related Diseases of Children” conducted in Nara Prefecture of Japan in 2004. The
chi-square test determined the odds ratios (ORs) for smoking experience rates of the two groups
of students according to the smoking habits of their fathers, mothers, older brothers, and older
sisters. Logistic regression analysis was also performed for smoking experience according to
school year, sex, and family smoking habit. Results: The OR for smoking in junior high school stu-
dents with a father as the only smoking family member against all other cases was 0.60, and the
OR with a mother as the only smoking family member was 2.50. The OR with a smoking father
against cases with no smoking family members was 1.23, and the OR with a smoking mother
against cases with no smoking family members was 3.50. The OR for smoking in high school stu-
dents with a father as the only smoking family member against all other cases was 0.76, and the
OR with a mother as the only smoking family member was 2.66. The OR with a smoking father
against cases with no smoking family members was 1.59, and the OR with a smoking mother
against cases with no smoking family member was 3.26. All these ORs showed significance. Con-
clusion: Maternal smoking was associated with a particularly high risk of smoking experience in
junior high and high school students. Prevention of maternal smoking should be given high prior-
ity to reduce smoking rates in adolescents.

Keywords

Adolescence, Smoking, Mother, Father

“Corresponding author.

How to cite this paper: Morikawa, H., et al. (2014) Association of Adolescent Smoking with Maternal Smoking. Open
Journal of Preventive Medicine, 4, 347-353. http://dx.doi.org/10.4236/0jpm.2014.45042



http://www.scirp.org/journal/ojpm
http://dx.doi.org/10.4236/ojpm.2014.45042
http://dx.doi.org/10.4236/ojpm.2014.45042
http://www.scirp.org/
mailto:gaiadeko@naramed-u.ac.jp
http://creativecommons.org/licenses/by/4.0/

H. Morikawa et al.

1. Introduction

Adolescent smoking significantly affects health [1], and smoking is illegal in Japan under the age of 20 years [2].
As adolescent smoking may cause future health issues, it has significant implications for national health eco-
nomics [3], thus thoroughly implementing adolescent smoking prevention measures are necessary. The adult
smoking rates in Japan in 2004 were 43.3% in males and 12.0% in females [4]. The rates of smoking experience
in third-year high school students in Japan were reportedly 42.0% + 0.7% for males and 27.0% + 0.7% for fe-
males [5]. The Japanese government has serious concern about these rates and aims to decrease the smoking rate
of high school students to zero by 2022 as a national health promotion achievement goal [6]. In order to achieve
this, analysis of the factors contributing to adolescent smoking is necessary [7]. Those factors are largely divided
into internal factors such as depression, anger, anxiety, and fatigue as set out by Whalem et al. [8], and external
factors such as academic success, socioeconomic status, family’s economic condition, parental habits, and peer
habits as set out by Carvajal et al. [9]. Numerous studies have been conducted on the impact of parental smoking,
which is recognized as an important external factor for adolescent smoking ([5] [10] [11]). Otten et al. [10]
stated that smoking cessation by parents was the best measure to prevent smoking in junior high and high school
students. Osaki et al. [5] reported that the decrease in the adolescent smoking rate in Japan since 2000 was sig-
nificantly attributable to the decrease in the smoking rate of male family members (father, older brother) in par-
ticular, and proposed that the impact of maternal smoking should be carefully determined also. Thus, this study
aimed to analyze the effects of maternal smoking on the risk of adolescent smoking to provide further informa-
tion for anti-smoking strategies to prevent smoking in young people.

2. Subjects and Methods

This study analyzed data from the “Survey on Prevention of Life-Style Related Diseases of Children [12]” con-
ducted by Nara Prefecture in 2004. Questionnaires were distributed to 4776 first- to third-year students in 20 ju-
nior high schools and 5047 first- to third-year students in 15 prefectural high schools. There were 4257 valid
responses from junior high school students and 4656 from high school students. The survey comprised 58 items,
including questions on lifestyle, physical condition, smoking habit, and alcohol consumption.

This study extracted data related to smoking, as well as basic characteristics such as sex, number of family
members, and family structure. Respondents who had experienced smoking once or more were defined as hav-
ing smoking experience. Respondents who have one or more smoking family member were defined as having a
smoking family member. The smoking habits of the respondent’s father, mother, older brother and older sister
were also determined in the survey. Any other family members who smoked were included as “other family
members.” All data in this study were anonymized. This study was conducted with the approval of the Ethics
Committee of Nara Medical University (authorization code: 822).

3. Statistical Analysis

1) First of all, in order to clarify the group characteristics of the subjects in this study, the family smoking ha-
bit and the number of single smokers in the family were shown separately for junior high and high school stu-
dents and for with and without smoking experience. The following cross-tabulation tables were also prepared
based on this data.

2) Data were cross-tabulated and the chi-square test was used to determine associations between the smoking
experience rates of junior high and high school male and female students and the smoking habits of their family
members.

3) The “father smokes” case in this survey includes both the case that “only father smokes” case and the case
that “father smokes with other family members.” In order to analyze the impact of smoking by family members,
new variables were set for the case where only father smokes, the case where only mother smokes, the case
where only older brother smokes, and the case where only older sister smokes so that the cases where the only
one family member smokes may be separated from the case where several family members smoke. Then data
were cross-tabulated and the chi-square test was used to determine associations between the smoking experience
rates of junior high and high school male and female students and the smoking habits of their family members to
obtain odds ratios (ORs).

4) Logistic regression analysis was performed for the association between the smoking experience rates of ju-
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nior high and high school students and their school year, sex, and family smoking habit. The dependent va-
riables were the smoking experience of junior high and high school students, and the covariates were school
year, sex, “father smokes,” “mother smokes,” “older brother smokes,” and “older sister smokes.”

5) Each data were analyzed using SPSS ver. 20 for Windows.

4. Results

Table 1 presents the numbers of junior high and high school students with smoking experience and the numbers
in their family who smoked. Of 4257 junior high school students, 540 (329 male, 211 female) had smoking ex-
perience. Of these, 293 had smoking fathers, of whom 141 were the only smokers in the family, and 198 had
smoking mothers, of whom 54 were the only smokers in the family. Of 4656 high school students, 947 students
(655 male, 292 female) had smoking experience. Of these, 316 had smoking fathers, of whom 154 were the only
smokers in the family, and 171 had smoking mothers, of whom 62 were the only smokers in the family. Of 8913
junior high school and high school students in total, 1263 had smoking mothers, of whom 383 mothers were the
only smokers in the family.

Table 1. Junior high school students with smoking experience and smoking habits of family members. High
school students with smoking experience and smoking habits of family members.

School type Smoking experience Family smoking Total Male Female
Father smokes 293 (141) 182 (92) 111 (49)
Mother smokes 198 (54) 113 (31) 85 (23)
Yes Older brother smokes 69 (19) 40 (10) 29 (9)
540 Older sister smokes 45 (3) 24 (2) 21 (1)
Another family member smokes 202 120 82
Junior high None smokes 121 74 47
SChg"z' thugfms Father smokes 1816 (1374) 932 (717) 884 (657)
Mother smokes 528 (159) 258 (69) 270 (90)
No Older brother smokes 157 (55) 65 (24) 92 (31)
3717 Older sister smokes 53 (14) 24 (7) 29 (7)
Another family member smokes 684 334 350
None smokes 1431 719 712
Father smokes 316 (154) 157 (77) 159 (77)
Mother smokes 171 (62) 102 (40) 69 (22)
Yes Older brother smokes 113 (28) 60 (13) 53 (15)
947 Older sister smokes 63 (8) 22 (2) 41 (6)
Another family member smokes 429 331 98
High school None smokes 266 192 74
students
n = 4656 Father smokes 1544 (1263)  735(552) 809 (711)
Mother smokes 366 (108) 175 (50) 191 (58)
No Older brother smokes 281 (95) 129 (46) 152 (49)
3709 Older sister smokes 90 (17) 32 (5) 58 (12)
Another family member smokes 480 278 202
None smokes 1746 815 931

Numbers in parenthesis represent the number of sole family members who smoked.
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Table 2 shows the ORs (95%CIs) calculated from cross-tabulation for the association between the smoking
experience of junior high and high school students and smoking habits of their family members. The OR for
smoking experience in junior high school students with a smoking father was 1.23 and with a smoking mother
was 3.50. Junior high school students showed a significantly higher smoking experience rate if they had a
smoking mother compared with any other family groups. The ORs for smoking experience in high school stu-
dents with a smoking father was 1.59 and with a smoking mother was 3.26. Those with a smoking mother
showed a significantly higher smoking experience rate than the other groups.

Table 3 shows the ORs for smoking experience among junior high and high school students with a single
smoker in the family. Analysis of the junior high school students showed the OR for smoking experience with a
father as the only smoking family member was 0.60, and with a mother as the only smoking family member was
2.50. While the group with a father as the only smoking family member showed a significantly lower smoking
experience rate than the other groups, the group with a mother as the only smoking family member showed a
significantly higher smoking experience rate. Analysis of high school students showed the OR for smoking ex-
perience with a father as the only smoking family member was 0.76, and with a mother as the only smoking
family member was 2.66. While the group with a father as the only smoking family member showed a signifi-
cantly lower smoking experience rate than the other groups, the group with a mother as the only smoking family
member showed a significantly higher smoking experience rate.

Table 4 shows ORs obtained from logistic regression analysis of the smoking experience rates of junior high
and high school students, according to school year, sex, and family smoking habit. Analysis of junior high
school students showed the OR for smoking experience with a mother as a smoking family member was 3.24
and with a father as a smoking family member was 0.96. Thus, the smoking habits of the mother were signifi-
cantly related to the smoking experience rate of junior high school students. Analysis of high school students
showed the OR for smoking experience with a mother as a smoking family member was 2.62 and with a father
as a smoking family member was 1.27. Thus, the smoking habits of both the father and mother were signifi-
cantly related to the smoking experience rate of high school students.

5. Discussion

The results of this study indicated that a maternal smoking habit had a particularly significant effect on increas-
ing the risk of smoking in junior high and high school students. However, the results also indicated that having a
father as the only family member who smoked had a significant effect in decreasing the risk of smoking in ju-
nior high and high school students.

Table 2. Smoking habits of family members and risk of smoking experience in male and female ju-
nior high and high school students.

Total junior high school students (4257) Male (2199) Female (2058)
OR 95%Cl OR 95%Cl OR 95%Cl
Father smokes 123 © 1.03 148 123 097 156 121 091 161
Mother smokes 350 ° 287 426 327 ° 251 425 394 © 291 534
Older brother smokes 3.32 * 246 448 384 ° 254 581 304 " 195 474
Older sister smokes  6.17 ~ 411 926 58 ~ 327 1030 693 ~ 388 1239
Total high school students (4656) Male (2401) Female (2255)
OR 95%Cl OR 95%Cl OR 95%Cl
Father smokes 159 " 138 183 152 © 127 18 171 ° 133 218
Mother smokes 326 ° 272 390 340 270 429 287 © 211 391
Older brother smokes 2.86 “ 234 351 302 ° 232 393 264 ~ 188 371
Older sister smokes 443 * 329 597 472 ° 301 738 537 ° 352 817

P < 0.05; chi-square test; OR, odds ratio; Cl, confidence interval.
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Table 3. Sole family member who smoked and risk of smoking experience in male and female junior high
and high school students.

Total junior high school students Male Female
OR 95%Cl OR 95%Cl OR 95%ClI

Only father smokes 060 " 049 074 062 ° 048 081 055 " 039 076
Only mother smokes 250 ° 181 346 272 Y175 422 242 7 149 392
Only older brother smokes 2.43 143 412 241 © 114 509 261 © 123 556
Only older sister smokes ~ 1.48 042 5.16 1.63 034 787 125 0.15 10.22
Only father smokes 076 ~ 064 089 073 ° 060 090 0.79 060  1.05
Only mother smokes 266 ° 195 363 268 179 403 268 161 444
Only older brother smokes 199 °~ 139 284 190 ° 120 301 212 ° 117 382
Only older sister smokes 279 ° 1.33 586 3.22 098 1058 341 © 127 916

“P < 0.05.

Table 4. Logistic regression analysis of smoking in high school students and smoking habits of family mem-
bers.

Junior high school students High school students
OR 95%Cl P OR 95%Cl P
School year 1.17 1.04 1.32 0.01 1.21 1.10 1.33 0.00
Male Reference Reference
Sex
Female 0.61 0.50 0.74 0.00 0.39 0.33 0.46 0.00
Father smokes 0.96 0.79 1.16 0.65 1.27 1.09 1.48 0.00
Mother smokes 3.24 2.63 3.99 0.00 2.62 2.16 3.18 0.00
Older brother smokes 2.74 1.99 3.79 0.00 221 1.78 2.75 0.00
Older sister smokes 3.78 2.44 5.87 0.00 3.28 2.36 4.56 0.00

This study analyzed the data of the smoking experience and the family smoking habits of 4257 junior high
school students and 4656 high school students obtained from a survey conducted by Nara Prefecture in 2004.
The subject schools in this data were extracted from all 39 municipalities of Nara Prefecture to minimize the
impact of selection bias. The regional characteristics of Nara Prefecture need to be taken into consideration.
Laaksonen et al. [13] reported that the smoking rate varies according to socioeconomic factors, such as educa-
tion, occupation, income, home ownership, and economic deprivation.

Mansouri et al. [14] reported the familial aggregation of smoking and Schuck et al. [15] reported the smoking
contagion across family. This study revealed that maternal smoking had a significantly higher impact than pa-
ternal smoking on the smoking experiences rates of adolescents in Japan. With regard to the significant impact
of maternal smoking on adolescent smoking, Osaki et al. [5] indicated that although maternal smoking rates
were lower than paternal rates, the relative risk of smoking in children with a mother who smoked was much
higher. As paternal smoking rates are decreasing, but not maternal rates, maternal smoking is an important issue
regarding smoking in young people. Junior high and high school students with a mother as the only smoking
family member showed ORs for smoking experience of 2.50 and 2.66, respectively, and were significantly
higher than in groups with a father as the only smoking family member, showing the higher impact of maternal
smoking on the smoking experience of these school students. Rudatsikira et al. [16] conducted a cross-sectional
survey within a global framework on Mongolian teenagers in 2003. This survey dealt with the exposure of
children to environmental tobacco smoke from parents and others, and made no reference to the impact of fami-
ly smoking on the smoking experience of teenagers. Siahpush et al. [17] investigated smoking rates in single

)
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mothers in Australia with an adolescent child and found a high rate of 44.0% (37.1 - 50.9%). However, they
stated nothing about the effects of maternal smoking on the smoking experience of junior high and high school
students.

Study Limitations

1) The smoking habits of family members were examined but this study did not investigate the effect of the
amount of smoking of family members.

2) This study did not analyze the impact of social environmental factors because the questionnaire did not in-
clude questions about the occupation of their father or mother.

3) It was also not possible to analyze the effect of having an older brother or sister as the only smoking family
member because the number of subjects was too small.

6. Conclusions

1) This study revealed that maternal smoking had a significant impact on the smoking experience of junior
high and high school students.

2) This indicates the need for placing a high priority on smoking prevention measures for mothers who have
an adolescent child and for women who are expected to have a child in future.
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