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Objectives. Our objective in this study was to identify the risk factors for cigarette, e-cigarette, and IQOS use among adolescents in
Taiwan, with a particular focus on socioeconomic status, smoking status of parents and peers, cigarette promotions, and anti-tobacco
campaigns. Methods. Data were obtained from the 2018 version of the annual cross-sectional Taiwan Global Youth Tobacco Survey,
which is used to monitor tobacco use among Taiwanese adolescents in junior and senior high schools. The dependent variables in the
study were “current cigarette smoking,” “current use of e-cigarettes,” and “current use of IQOS devices” (i.e., during the 30 days prior to
survey completion). Independent variables included gender, school grade, monthly income/allowance, educational level of parents,
smoking status of parents, smoking status of close friends, access to free cigarettes, exposure to cigarette advertisements, and attendance
at anti-tobacco courses. Logistic regression was used in the identification of factors correlated with the current use of cigarettes,
e-cigarettes, or IQOS. Results. We determined that 5.65% of the adolescents in the study were currently using cigarettes, 2.74% were
currently using e-cigarettes, and 2.33% were currently using IQOS. Our analysis revealed a number of factors that have a bearing on
smoking behavior, including gender, monthly allowance, educational level of parents, smoking status of parents and close friends, access
to free cigarettes, and exposure to cigarette advertisements. Conclusions. The tobacco product that was most widely used by adolescents
was cigarettes, followed by e-cigarettes and IQOS. The socioeconomic status, smoking status of parents/close friends, and access to

cigarettes were all identified as important factors related to the current use of cigarettes, e-cigarettes, and IQOS by adolescents.

1. Introduction

Heated tobacco products (HTPs) are similar to e-cigarettes
in their use of heat to volatilize nicotine (in a nicotine-
containing liquid) to just below the point of combustion, so
that users inhale aerosols rather than smoke. “I-Quit-Or-
dinary-Smoking” (IQOS) is a typical HTP created by Philip
Morris International [1] to resemble conventional cigarettes
[2].

The focus of HTP marketing on young people [3] has led
to a significant increase in the prevalence of e-cigarette and
IQOS use among adolescents around the world [2, 4-9].
Cullen et al. [10] reported an increase in current e-cigarette
use among high school students in the United States (US)
from 1.5% in 2011 (220,000 students) to 20.8% in 2018 (3.05

million students). They also reported an increase in current
e-cigarette use among US middle school students from 0.6%
in 2011 (60,000 students) to 4.9% in 2018 (570,000 students).
Osibogun et al. [11] reported that current e-cigarette use
among US youth is associated with higher odds of tran-
sitioning to regular cigarette smoking.

A number of studies have explored the risk factors as-
sociated with the use of e-cigarettes among adolescents
[7, 12-16]. One study [7] recently reported an increase in the
ever-use of e-cigarettes among adolescents self-described as
never-smokers. Researchers have also reported that ado-
lescents who use e-cigarettes are significantly more likely
than their nonsmoking counterparts to engage in substance
abuse [12]. Due, in part, to the gradual increase in IQOS use
among adolescents, researchers have yet to elucidate the
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associated risk factors or conduct comparisons with the risk
factors of other tobacco products. At present, the use of
e-cigarettes in Taiwan is illegal, and the government is ac-
tively amending the law to prevent the use of other HTPs.
Nonetheless, there are many channels through which young
people are able to gain access to e-cigarettes and other HTPs.
In 2018, the Taiwan Global Youth Tobacco Survey (GYTS)
first investigated the issue of HTPS. Based on the data
obtained in that survey, this is the first study to examine the
risk factors for cigarette, e-cigarette, and IQOS use among
adolescents.

Wu et al. [17] reported that higher socioeconomic status
was associated with the use and intention to use HTPs.
Rennie et al. [15] reported that higher socioeconomic status
positively predicted the likelihood of experimenting with
e-cigarettes and cigarettes. Thus, our objective in this study
was to identify the risk factors of cigarette, e-cigarette, and
IQOS use among adolescents, with a particular focus on the
socioeconomic status as well as the smoking status of key
persons (close friends and family members), access to free
cigarettes, effectiveness of promotions, and anti-tobacco
campaigns in Taiwan.

2. Materials and Methods

2.1. Data Sources. This study was based on data obtained
from the Taiwan GYTS 2018, which has been conducted
annually in junior and senior high schools by the Health
Promotion Administration (HPA) of Taiwan since 2010.
This survey is meant to facilitate the statistical analysis of
tobacco use patterns among adolescents in Taiwan and other
countries [18]. This self-administered questionnaire is pre-
sented in the classroom, and the anonymity of participants is
strictly observed [19]. The survey has incorporated questions
pertaining to the use of e-cigarettes since 2014 and IQOS
since 2018.

Local health bureaus oversee the administration of the
survey after the staff undergoes training by the HPA. This
paper survey is administered in all classrooms simulta-
neously to prevent students discussing the questions be-
forehand. The HPA submitted this investigation to the
Institutional Review Board for review. In accordance with
laws pertaining to human research performed by legal au-
thorities, the survey was exempted from the need to obtain
consent from respondents. Prior to the survey, the students
and their parents were informed of the survey objectives as
well as the right of the students not to participate [14].

2.2. Study Population. Details pertaining to sampling sizes
and response rates on the Taiwan Global Youth Tobacco
Survey have not been disclosed by the HPA. They have
disclosed only the sampling rules to be observed by the
county or city in recruiting 900 students from grades 7-9
and 1100 students from grades 10-12. Sampling involved
selecting the school first, then selecting classes in that school,
and finally the students.

The 2018 survey included 49,971 students throughout
Taiwan, comprising 22,693 students in junior high and
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27,278 students in senior high. That survey yielded an overall
completion rate of 89.86% (44,905 valid responses): junior
high school (92.39%; 20,966) and senior high school
(87.76%; 23,939) [20]. Samples missing answers pertaining
to previous cigarette smoking and the previous use of
e-cigarettes or IQOS were excluded. The number of students
who answered questions related to tobacco use was as fol-
lows: cigarettes (44,063), e-cigarettes (44,289), and IQOS
(44,847). Sample weighting was used to ensure that the data
were representative of adolescents (grades 7 to 12) in Tai-
wan. After sample weighting, the number of adolescents in
Taiwan represented in this survey was estimated as follows:
cigarettes (1,477,850), e-cigarettes (1,484,052), and IQOS
(1,501,527). Figure 1 presents a flow diagram illustrating the
process by which the study sample was assembled.

2.3. Variables. The dependent variables in the study were
“current cigarette smoking,” “current use of e-cigarettes,”
and “current use of IQOS devices.” Note that current use
refers to the 30 days prior to completion of the survey.
Current cigarette smoking was indicated by a positive re-
sponse to the question, “have you consumed any cigarettes
in the past 30 days? (yes/no).” Current use of e-cigarettes was
indicated by a positive response to the question, “have you
used any e-cigarettes in the past 30 days? (yes/no).” Current
use of IQOS was indicated by a positive response to the
question, “have you used an IQOS device in the past 30 days?
(yes/no).”

The independent variables included gender, school grade
(7-12), smoking status of key persons, socioeconomic status,
exposure to cigarette advertisements, access to free ciga-
rettes, and participation in anti-tobacco courses.

The smoking status of key persons was derived from the
smoking status of parents (both parents smoke, only the
father smokes, only the mother smokes, and neither smokes)
and close friends (binary choice: yes/no).

Socioeconomic status was estimated in terms of the
educational level of parents (junior high school and below,
senior high school, university or college, and graduate
school) as well as the monthly income/allowance of the
student (US$0, US$0.03-49.71, US$49.72-116.03, and
US$ =2 116.04). Note that the conversion rate of NT dollars to
US dollars was US$1=NT$30.156 in 2018. We adopted the
higher education level between the two parents, and in cases
where one value was missing, we used the obtained value.

Questions about exposure to cigarette advertisements
could prompt three possible responses, reporting (1) “ex-
posure to cigarette advertisements in retail outlets,” (2) “no
exposure to cigarette advertisements in retail outlets,” and
(3) “did not visit any retail outlets.” The dependent variable
is subject to the possible responses to the original question,
which are not mutually exclusive. Thus, we merged the
responses into two categories. One category involved
reporting exposure to cigarette advertisements, whereas the
other involved reporting no exposure to cigarette adver-
tisements and not visiting any retail outlets.

Access to free tobacco products was indicated by a
positive response to the question “have you ever been offered
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Adolescent population in Taiwan (2018)
(i) Grades 7-9: 653,273
(i) Grade 10-12: 898,894

Sampling rules
(i) 900 students from grades 7-9 in each county/city

(ii) 1100 students from grades 10-12 in each county/city

Initial sample size: 44,971
(i) Grades 7-9:22,693
(ii) Grades 10-12:27,278

Valid completed samples: 44,905
Completion rate: 89.86%
(i) Grades 7-9: 20,966 ; 92.39%
(ii) Grades 10-12: 23,939 ; 87.76%

Exclude those with missing
answers on the use of tobacco

¥

Study sample

(i) Cigarettes: 44,063
(ii) e-Cigarettes: 44,289
(iii) 1QOS: 44,847

Final weighted sample

(i) Cigarettes: 1,477,850
(ii) e-Cigarettes: 1,484,052
(iii) IQOS: 1,501,527

FiGure 1: Flow diagram illustrating process by which study sample
was assembled.

a free tobacco product by a tobacco company? (yes/no).”
Exposure to anti-tobacco courses was indicated by a positive
response to the question “have you been instructed about the
dangers of tobacco use in the past 12 months? (yes/no).”

2.4. Analysis. The Rao-Scott chi-square test was used to
elucidate the association between the independent variables
(demographic characteristics) and the dependent variable
(use of cigarettes/e-cigarettes/IQOS), which were adjusted in
accordance with the sample design (i.e., county/city and
school). Logistic regression was also adjusted in accordance
with the sample design (i.e., county/city and school) to
identify factors indicating a correlation with the current use
of cigarettes, e-cigarettes, and IQOS. All analyses were
performed using SAS software version 9.4 (SAS Institute
Inc.,, Cary, NC, USA), and P<0.05 was used to define
statistically significant results.

3. Results

A significant percentage of the respondents reported using
cigarettes (5.65%), e-cigarettes (2.74%), or IQOS devices
(2.33%) within the 30days prior to the survey. When ex-
trapolated to the entire country, this represents an estimated

number of 83,480 using cigarettes, 40,723 using e-cigarettes,
and 35,011 using IQOS devices.

Despite differences in the number of students who
responded to the three variables, the overall distribution of
characteristics among the surveyed adolescents varied only
slightly. Most of the adolescents were boys, in senior high
school, and had a low monthly allowance. Most of the
adolescents in this study had parents with a middle edu-
cation level, most of their parents did not smoke, and most of
their close friends did not smoke either. Most of the ado-
lescent had not received free cigarettes, most had not been
exposed to cigarette advertisements, and most had received
instruction concerning the dangers of tobacco (see Table 1).

In terms of demographic characteristics, we observed
significant differences between current smokers and non-
smokers, regardless of the tobacco products. Compared to
non-smokers, all of the groups of smokers (cigarettes,
e-cigarettes, and IQOS devices) included a higher percentage
of boys, a lower percentage in junior high school, and a lower
percentage with a small monthly allowance. The smokers
also included a higher percentage of parents with a low
education and a higher percentage of parents or close friends
who smoke. Finally, a higher percentage of the smokers
reported having access to free cigarettes and exposure to
cigarette promotions, whereas a lower percentage of the
smokers reported having attended anti-tobacco classes. Note
that a lower percentage of the IQOS users reported having
attended anti-tobacco classes; however, the difference did
not reach the level of significance (see Tables 1-3).

Table 4 lists the factors correlated with higher odds of
tobacco use. Note that the factors varied slightly with the
type of tobacco product (cigarette, e-cigarette, or IQOS).
Most of the tobacco users were boys, in senior high school
(cigarette smoking only), with a middle/high monthly al-
lowance, at least one parent who smokes, and close friends
who smoke. Most of the tobacco users also had access to free
cigarettes and had been exposed to cigarette advertisements
(cigarette smoking and e-cigarette use only). The factors
correlated with lower odds of tobacco use varied slightly. It
appears that as grade level increased, the odds of IQOS use
decreased and a low monthly allowance had the same effect.
The higher the education level of the parents is, the less likely
the adolescents were to smoke cigarettes, while attending
classes on the dangers of tobacco lowered the odds of both
cigarette smoking and e-cigarette use.

4. Discussion

Using data obtained in 2018, we determined that 5.65% of
the adolescents in Taiwan were currently using cigarettes,
2.74% were currently using e-cigarettes, and 2.33% were
currently using IQOS. Thus, the prevalence of cigarette
smoking among adolescents is still higher than that of
e-cigarette and HTP use. Nonetheless, it appears that the
prevalence of cigarette smoking has decreased from the
levels observed in 2016 (6.6%) [14]. The mutable factors
associated with cigarette smoking include exposure to free
cigarettes, anti-tobacco courses, and cigarette advertising.
Thus, we recommended that governments continue bans on
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TaBLE 1: Demographics of cigarette smokers and non-smokers among Taiwanese adolescents in 2018.
_ Cigarette non-smokers Cigarette smokers
Characteristic All (N=1477850) (n=1394370) (n=83450) P
N* (%)° 95%  CI  (%)° 95% CI  (%)° 95%  CI

Gender ¥

Boy 764506 51.82  51.74 5190 50.52 5044 50.60 73.82 7375 73.89

Girl 710755 48.18  48.10 4826 4948 4940 4956 2618 2611 @ 26.25
Grade i

7 212116 14.35 14.29 14.41 1494  14.88 15.00 4.54 4.51 4.57

8 226102 1530 1524 1536 1573 15.67 1579 8.10 8.06 8.14

9 239627 16.21 16.15 16.27 16.57 16.51 16.63  10.27 1022  10.32

10 276372 18.70  18.64 1876  18.44 1838 1850 23.09 23.02 2316

11 271657 18.38 1832 1844 1796 1790 18.02 2539 2532  25.46

12 251976 17.05 1699 1711 1636 1630 1642 28.63 2856 28.70
Monthly allowance k2

US$0 167157 11.35  11.30 1140 11.77 11.72  11.82 4.46 4.43 4.49

US$0.03-49.71 734396 49.89 49.81 4997 51.51 51.43 5159 22.82 2275 22.89

US$49.72-116.03 331284 2250 2243 2257 2234 2227 2241 2525 2518 2532

US$ 2116.04 239326 16.26 1620 1632 1439 1433 1445 4747 4739  47.55
Parent educational level i

Junior high school and below 121374 8.90 8.85 8.95 8.42 8.37 8.47 17.06  17.00 17.12

Senior high school 534386 3918  39.10 39.26 38.63 38,55 3871 48.63 48.55 48.71

University or college 535077 3924 3916 3932 3999 3991 40.07 2627 2620 26.34

Graduate school 172918 12.68 12,62 1274 1295 12.89 13.01 8.04 7.99 8.09
Smoking status of parents k2

Both smoke 118445 8.19 8.15 8.23 7.37 7.33 7.41 2227 2220  22.34

Only the father smokes 473158 3271 3263 3279 3230 3222 3238 39.77 39.69  39.85

Only the mother smokes 28997 2.00 1.98 2.02 1.90 1.88 1.92 3.74 3.71 3.77

Neither smokes 826062 5710 57.02 5718 5842 58.34 58,50 3422 3414 34.30
Smoking status of close friends ¥

Yes 619475 42.04 4196 4212 3911 39.03 3919 9217 9213 9221

No 854103 5796 57.88 58.04 60.89 60.81 6097 7.83 7.79 7.87
Access to free cigarettes ¥

Yes 43428 2.98 2.95 3.01 2.51 2.48 2.54 11.22 1117 11.27

No 1416016  97.02 9699 97.05 9749 9746 97.52 88.78 88.73  88.83
Exposure to cigarette advertisements ¥

Yes 337111 22.89 2282 2296 2228 2221 2235 3324 3316 33.32

No 1135769 7711  77.04 7718 77.72 77.65 7779 66.76 66.68  66.84
Attended classes concerning the
dangers of tobacco i

8
Yes 697677 56.01 5592 5610 57.03 5694 5712 3923 3914 3932
No 547990 4399 4390 44.08 4297 4288 43.06 60.77 60.68  60.86

“The total numbers under each variable were not equal due to missing value(s)."Summed percentages in each column. P: Rao-Scott chi-square test was used to
test the difference between independent variables and current cigarette smoking. ¥ indicates p values <0.001.

the marketing and advertising of cigarettes and that schools
continue in their efforts to teach students about the hazards
of smoking.

The prevalence of current IQOS users in the current
study (2.33%) is consistent with the findings of Kim et al. [9],
who reported, in 2017, that 3.5% of young Korean adults
(aged 19-24years) were using IQOS devices. The slight
discrepancies between these values can probably be attrib-
uted to differences in the study methods, that is, our school-
based survey and Kim’s use of an online survey. Further-
more, the subjects in our study were adolescents (12-18
years), whereas Kim’s study focused on young adults (19-24
years).

We identified correlations between socioeconomic status
and the use of cigarettes, e-cigarettes, and IOQS. Adolescents
with a higher monthly allowance were more likely to use

cigarettes and e-cigarettes, whereas adolescents with a low
monthly allowance were less likely to use IQOS. This is
consistent with the findings of White et al. [5], who reported
that adolescents with a higher monthly allowance were more
likely to having ever used e-cigarettes. Adolescents with well-
educated parents were less likely to use cigarettes, e-ciga-
rettes, and IQOS. This is consistent with the findings of
Kinnunen et al. [7], who reported that adolescents with less-
educated parents were more likely to use e-cigarettes on a
weekly basis, and Thrasher et al. [13], who reported that
adolescents with well-educated parents were less likely to
having ever used e-cigarettes.

We also observed correlations between the smoking
status of key persons and the use of cigarettes, e-cigarettes,
and IQOS. Adolescents with both parents or only one parent
who smoked were more likely to use cigarettes and



Journal of Environmental and Public Health

TaBLE 2: Demographics of e-cigarette users and non-users among Taiwanese adolescents in 2018.

All (N = 1484052)

e-Cigarette non-

e-Cigarette users

Characteristic users (n = 1443329) (11 = 40723)
N (%) 95% CI  (%)" 95% CI  (%)° 95% CI

Gender

Boy 769396 5194 51.86 52.02 51.32 51.24 51.40 74.40 74.33 74.47

Girl 711977 48.06 47.98 4814 48.68 48.60 48.76 25.60 25.53 25.67
Grade

7 212325 14.31 14.25 14.36 145 1444 1456 735 731 7.39

8 226778 1528 1522 1534 1537 1531 1543 12.01 11.96 12.06

9 239127 1611 16.05 16.17 16.21 16.15 16.27 12.69 12.64 12.74

10 278851 18.79 18.73 18.85 18.8 18.74 18.86 18.28 18.22 18.34

11 273690 18.44 1838 1850 1829 1823 1835 2397 2390 24.04

12 253280 17.07 17.01 17.13 16.82 16.76 16.88 25.69 25.62 25.76
Monthly allowance

US$0 168552 114 11.35 11.45 11.54 1149 1159 6.73 6.69 6.77

US$0.03-49.71 737600 499 49.82 4998 50.49 5041 50.57 29.16 29.09 29.23

US$49.72-116.03 332042 2246 2240 2253 2246 2239 2253 22.73 22.66 22.80

US$=116.04 239878 16.23 16.17 1629 1552 1546 1558 41.38 41.30 41.46
Parent educational level

Junior high school and below 121468 8.88 883 893 872 867 877 15.00 14.94 15.06

Senior high school 536363 39.21 39.13 39.29 39.06 3898 39.14 44.90 44.82 44.98

University or college 536449 39.22 39.13 3930 39.44 3936 39.52 30.73 30.65 30.81

Graduate school 173655 12.69 12.64 12.75 12.78 12.72 12.84 937 932 942
Smoking status of parents

Both smoke 119551 823 818 827 792 788 796 19.79 19.73 19.85

Only the father smokes 475080  32.7 32.63 32.78 32.53 3245 32.61 39.04 3896 39.12

Only the mother smokes 29250  2.01 1.99 2.04 195 193 197 428 425 431

Neither smokes 828801 57.05 56.97 5713 57.6 57.52 57.68 36.89 36.81 36.97
Smoking status of close friends

Yes 624300 4217 42.09 4225 4113 41.05 41.21 80.12 80.06 80.18

No 856066 57.83 57.75 5791 5887 5879 5895 19.88 19.82 19.94
Access to free cigarettes

Yes 45011 3.07 3.04 310 2.8 277 283 1392 13.86 13.98

No 1420031 96.93 96.90 96.96 972 97.17 9723 86.08 86.02 86.14
Exposure to cigarette advertisements

Yes 338125 22.87 22.80 2293 2253 22.46 22.60 35.46 35.38 35.54

No 1140642 7713 77.07 77.20 77.47 77.40 77.54 64.54 64.46 64.62
Attended classes concerning the dangers of tobacco

Yes 697677 56.01 5592 56.10 56.23 56.14 56.32 4535 4526 45.44

No 547990 4399 4390 44.08 43.77 43.68 43.86 54.65 54.56 54.74

*The total numbers under each variable were not equal due to missing value(s).”Summed percentages in each column. P: Rao-Scott chi-square test was used to
test the difference between independent variables and current use of e-cigarettes. § indicates p values <0.001.

e-cigarettes, whereas adolescents who had only the father
who smoked were less likely to use IQOS. This is consistent
with the findings of Kinnunen et al. [7], who reported that
adolescents whose both parents smoked or only one parent
smoked were more likely to use e-cigarettes on a weekly
basis. Moreover, adolescents who had close friends who
smoked were more likely to use cigarettes, e-cigarettes, or
IQOS. This is consistent with the findings of White et al. [5]
and Thrasher et al. [13], in which it was reported that ad-
olescents who had close friends who smoked were more
likely to having ever used e-cigarettes.

Finally, we observed correlations between cigarette
promotions and the use of cigarettes, e-cigarettes, and IQOS.
Adolescents who had access to free cigarettes were more
likely to use cigarettes, e-cigarettes, and/or IQOS. Adoles-
cents who had been exposed to cigarette advertisements

were more likely to use cigarettes, e-cigarettes, and IQOS,
although the results related to IQOS use did not reach the
level of significance. This is consistent with the findings of
Kinnunen et al. [7], in which it was reported that adolescents
who had seen e-cigarette advertisements were more likely to
use e-cigarettes on a weekly basis. We suspect that this can be
attributed to the fact that IQOS users were swayed by
cigarette advertisements.

Furthermore, adolescents who had attended classes
concerning the dangers of tobacco were less likely to use
cigarettes and/or e-cigarettes; however, this was not shown
to affect the prevalence of IQOS use. We suspect that this can
be attributed to the fact that most courses focus on the
hazards of tobacco and do not address the risks of IQOS. We
therefore recommend that schools include the issue of IQOS
in classes on the dangers of tobacco.



6 Journal of Environmental and Public Health
TaBLE 3: Demographics of IQOS users and non-users among Taiwanese adolescents in 2018.
IQOS non-users IQOS users
Characteristic All (V=1301327) (n=1466516) (n=3501) P
N (%) 95% CI (%)" 95% CI  (%)° 95% CI

Gender ¥

Boy 779780  52.03 51.95 52.11 51.64 51.56 51.72 6896 68.89 69.03

Girl 718800  47.97 47.89 48.05 48.36 48.28 4844 31.04 30.97 31.11
Grade *

7 214748  14.30 14.25 14.36 14.35 14.29 14.41 12.20 12.15 12.25

8 229647 1529 1524 1535 1536 1530 1542 1256 12,51 12.61

9 241913 16.11 16.05 16.17 1617 16.11 16.23 13.53 13.48 13.58

10 281736 18.76 18.70 18.83 18.69 18.63 18.75 21.65 21.58 21.72

11 277029 1845 1839 1851 18.46 1840 18.52 1799 1793 18.05

12 256453 17.08 17.02 17.14 16.96 16.90 17.02 22.07 22.00 22.14
Monthly allowance ¥

US$0 170113  11.38 11.32 11.43 11.40 11.35 11.45 10.49 10.44 10.54

US$0.03-49.71 744969  49.82 49.74 4990 50.25 50.17 5033 31.70 31.63 31.77

US$49.72-116.03 335925 2246 2240 2253 2247 2240 2254 2224 2217 2231

US$ 2116.04 244405 16.34 16.28 16.40 15.89 15.83 15.95 35.57 3549 35.65
Parent educational level ¥

Junior high school and below 123637 893 8.89 898 880 875 885 1436 1430 14.42

Senior high school 543645 39.28 39.20 39.36 39.12 39.04 39.20 45.78 45.70 45.86

University or college 541726  39.14 39.06 39.22 39.39 39.31 39.47 2851 28.43 28.59

Graduate school 175088  12.65 12.59 1271 12.68 12.62 12.74 11.35 11.30 11.40
Smoking status of parents ¥

Both smoke 121901 829 825 834 8.08 8.04 812 17.72 17.66 17.78

Only the father smokes 480892  32.72 32.64 32.79 3270 32.62 32.78 33.46 33.38 33.54

Only the mother smokes 29853 2.03 201 205 196 194 198 507 503 511

Neither smokes 837168 56.96 56.88 57.04 57.26 57.18 57.34 43.75 43.67 43.83
Smoking status of close friends ¥

Yes 633620  42.32 42.24 4239 41.67 41.59 41.75 70.40 70.33 70.47

No 863766 57.68 57.61 57.76 58.33 58.25 5841 29.60 29.53 29.67
Access to free cigarettes ¥

Yes 46068 311 3.08 314 282 279 285 1675 16.69 16.81

No 1435773 96.89 96.86 96.92 97.18 97.15 97.21 83.25 83.19 83.31
Exposure to cigarette advertisements ¥

Yes 342874 2292 2285 2299 2274 22.67 22.81 3094 30.87 31.01

No 1153174 77.08 77.01 7715 77.25 7718 77.32 69.06 68.99 69.13
Attended classes concerning the dangers of tobacco

Yes 707812 5595 55.86 56.03 55.99 5590 56.08 53.90 53.81 53.99

No 557325 44.05 43.97 4414 44.01 4392 4410 46.10 46.01 46.19

*The total numbers under each variable were not equal due to missing value(s).”Summed percentages in each column. P: Rao-Scott chi-square test was used to
test the difference between independent variables and current use of IQOS. * indicates P <0.05 and # indicates P <0.001.

5. Limitations

This study had a number of limitations, such that our findings
must be interpreted with caution. First, we used cross-sec-
tional data, which means that we presented the factors cor-
relating with the use of cigarettes, e-cigarettes, and IQOS.
Future researchers could conduct follow-up investigations
into the causal relationships between risk factors and the use
of these three nicotine products. Second, the fact that this
questionnaire was self-administered meant that we were
unable to verify the actual smoking behavior of the subjects,
with the result that the prevalence of cigarettes, e-cigarettes, or
IQOS use may have been underestimated or overestimated.
Third, this study did not assess variables related to the tobacco
products themselves, such as the type or cost of the e-cigarette
or IQOS. Finally, adolescents who were not enrolled in school

at the time of the survey were excluded from analysis. Future
researchers could seek to elucidate this.
The regulations pertaining to HTPs in Taiwan are

somewhat unclear. Currently, e-cigarette products are not
listed openly (i.e., electronic cigarettes are illegal). According
to Article 14 of the Tobacco Hazards Prevention Act, “no
person shall manufacture, import, or sell candies, snacks,
toys, or any other objects in form of tobacco products.”
e-Cigarettes that contain nicotine are treated as a drug (i.e.,
a violation of the Pharmaceutical Affairs Act). Nonetheless,
HTPs and e-cigarette products are officially illegal. The
Tobacco Hazards Prevention Act has not been amended
since it was passed on January 11, 2009; however, suggested
amendments banning the manufacture, importation, sale,
and advertising of HTPs and e-cigarettes have recently been
discussed. Due to the prevalence of HTP use among the
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TaBLE 4: Three logistic regression models illustrating factors correlated with current use of cigarettes, e-cigarettes, and IQOS.

. Y = cigarette Y = e-cigarette Y=1QOS
Independent variable
aOR 95% CI P aOR 95% CI P aOR 95% CI
Gender
Boy 250 195 320 % 236 188 29 f 168 133 211
Girl 1 1 1
Grade
7 1 1 1
8 112 077 1.62 119 079 1.80 072 049 1.06
9 148 1.00 221 097 0.64 147 0.68 046 1.00
10 1.81 112 2.93 090 061 1.33 0.82 058 115
11 1.75 112 2.73 118 0.75 1.86 0.52 035 0.76
12 1.85 115 296 110 0.75 1.62 0.64 043 0.95
Monthly allowance
US$0 1 1 1
US$0.03-49.71 119 084 1.70 120 0.63 228 0.66 046 0.96
US$49.72-116.03 1.91 138 266 & 128 0.68 241 0.83 054 1.28
US$ 2116.04 395 281 556 % 273 145 512 f 144 094 219
Parent educational level
Junior high school and below 1 1 1
Senior high school 067 055 082 & 085 063 114 0.80 0.60 1.08
University or college 049 038 064 F 075 051 1.08 0.65 048 0.90
Graduate school 059 035 1.00 =« 070 042 118 072 048 1.11
Smoking status of parents
Both smoke 257 197 334 & 202 124 329 + 146 1.02 2.09
Only the father smokes 143 121 168 f# 152 147 156 % 095 0.72 1.25
Only the mother smokes 138 093 2.03 1.51  0.86 2.68 130  0.68 2.48
Neither smokes 1 1 1
Smoking status of close friends
Yes 1144 891 1468 & 393 3.04 508 + 276 215 354 %
No 1 1 1
Access to free cigarettes
Yes 397 295 535 f 349 248 490 % 420 3.06 577 %
No 1 1 1
Exposure to cigarette advertisements
Yes 1.27 110 146 £ 145 115 183 f 114 090 145
No 1 1 1
Attended classes concerning the dangers of tobacco
Yes 059 051 069 & 077 062 097 =+ 102 083 125
No 1 1 1

aOR: adjusted odds ratios. P <0.05; TP <0.01; $P <0.001.

youth, we recommend that the government propose
amendments to “The Tobacco Hazards Prevention Act”
pertaining to the control of e-cigarettes and HTPs as soon as
possible.

6. Conclusion

Our results revealed that the socioeconomic status, smoking
status of key persons, and access to cigarettes are the most
important factors related to the current use of cigarettes,
e-cigarettes, and IQOS by adolescents. The factor with the
highest predictive value for the use of each tobacco product
was the smoking status of close friends. Note, however, that,
in addressing this issue, policy decisions are limited to
creating a smoke-free campus. We, therefore, recommend
that government adopt amendments to “The Tobacco
Hazards Prevention Act” pertaining to the control of
e-cigarettes and HTPs. Governments should also continue

promoting smoke-free campuses and funding for courses on
the hazards of tobacco (with a particular focus on e-ciga-
rettes and IQOS) and impose controls on the advertising and
promotion of cigarettes, e-cigarettes, and IQOS.
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