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A Study on Characteristics Related to the Current Use of Heated Tobacco Products

among Adolescents
Jun Ho Cho™*

Department of Public Health Administration, Hanyang Women'’s University

ABSTRACT

Background: The use of heated tobacco products (HTP) causes many adverse health effects. Although the
use of HTP by adolescents is prevalent worldwide, research related to it is very limited. There is a considerable
lack of research related to the current HTP use rather than ever-HTP use. In particular, research related to
predictive factors for current HTP use in adolescents is scarce.

Objectives: The purpose of this study was to analyze related characteristics according to the current use of
HTP among South Korean adolescents.

Methods: This was a cross-sectional study that used data from the Seventeenth Korean Youth Risk Behavior
Web-based Survey (KYRBWS). A total of 54,848 students in 2021 were included in this study. Chi-square-
test, multiple logistic regression analysis, and chi-square test for trend were used for analyzing related
characteristics according to use of HTP.

Results: Overall, 715 (1.3%) students responded as having used HTP during the last 30 days among the 54,848
students. It was found that residence type, subjective body type recognition, subjective health recognition,
alcohol use, habitual drug experience, close friend current smoking, and conventional cigarette smoking were
significantly associated characteristics with the current use of heated tobacco products. Comparing ‘very thin
recognition’ with ‘very fat recognition’, the adjusted odds ratio (OR) was 1.93 (95% confidence interval [CI]:
1.29~2.87) for current use of HTP. Additionally, comparing ‘very unhealthy recognition’ with ‘very healthy
recognition’, the aOR was 3.82 (95% CI: 2.40~6.07) for current use of HTP.

Conclusions: Based on these results, residence type, subjective body type recognition, subjective health
recognition, alcohol use, habitual drug experience, close friend current smoking, and conventional cigarette
smoking were associated with significantly increased odds of current HTP use. Therefore, the results of this
study can provide useful evidence about adolescent behaviors in predicting current HTP use.
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Highlights:

- 715 (1.3%) students responded as
having used heated tobacco products
during the last 30 days.

- Residence type, subjective body
type recognition, subjective health
recognition, alcohol use, habitual
drug experience, close friend current
smoking, and conventional cigarette
smoking were associated with heated
tobacco product use.

- The results of this study can provide
useful evidence about adolescent
behaviors in predicting current heated

tobacco product use.
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T}, 229 HTP A& FEE2 4.87% (95% confidence inter-
val [CI]: 4.16, 5.63), HTP @A|(current) AHEE-2 1.53% (95%
CL: 1.22, 1.87)%2™ HTP " U(daily) AH&-E-2 0.79% (95%
CL 0.48, 1.18)2 HE 1 =|QIth) HTP A8 AFES AefE
A9 9] 7920159 0.52%14] 20199 3.91%= 3.39%p 57}
oL, 9 A9 ¢ 20164 1.13%ClA4 20204 6.98%
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Table 1. Demographic characteristics of study participants and their current HTP using rates

Current HTP use Chi-square test
Characteristics (n=54,848, 100.0%)
No student no. 54,133 (%) Yes student no. 715 (%) p-value
Sex <0.001
Male (n=28,401, 51.8%) 27,911 (98.3) 490 (1.7)
Female (n=26,447, 48.2%) 26,222 (99.1) 225(0.9)
School year <0.001
Middle school 1* (n=10,016, 18.3%) 9,995 (99.8) 21(0.2)
Middle school 2™ (n=10,235, 18.7%) 10,169 (99.4) 66 (0.6)
Middle school 3" (n=9,764, 17.8%) 9,671 (99.0) 93 (1.0)
High school 1 (n=8,461, 15.4%) 8,322 (98.4) 139 (1.6)
High school 2™ (n=8,647, 15.8%) 8,464 (97.9) 183 (2.1)
High school 3* (n=7,725, 14.1%) 7,512 (97.2) 213 (2.8)
Economic status <0.001
Very higy (n=5,944, 10.8%) 5,839 (98.2) 105 (1.8)
High (n=15,624, 28.5%) 15,447 (98.9) 177 (1.1)
Normal (n=27,077, 49.4%) 26,787 (98.9) 290 (1.1)
Low (n=5,091, 9.3%) 4,995 (98.1) 96 (1.9)
Very low (n=1,112, 2.0%) 1,065 (95.8) 47 (4.2)
Residence <0.001
With family (n=52,426, 95.6%) 51,811 (98.8) 615 (1.2)
With relatives (n=259, 0.5%) 248 (95.8) 11 (4.2)
Boarding house (n=282, 0.5%) 249 (88.3) 33 (11.7)
Dormitory (n=1,683, 3.1%) 1,662 (98.8) 21(1.2)
Orphanage (n=198, 0.4%) 163 (82.3) 35(17.7)
School record <0.001
Very higy (n=7,084, 12.9%) 7,010 (99.0) 74 (1.0)
High (n=13,444, 24.5%) 13,353 (99.3) 91 (0.7)
Normal (n=16,903, 30.8%) 16,732 (99.0) 171 (1.0)
Low (n=12,004, 21.9%) 11,825 (98.5) 179 (L.5)
Very low (n=5,413, 9.9%) 5,213 (96.3) 200 (3.7)
Stress <0.001
Very low (n=1,792, 3.3%) 1,759 (98.2) 33(L.8)
Low (n=8,585, 15.7%) 8,498 (99.0) 87 (1.0)
Normal (n=23,226, 42.3%) 22,979 (98.9) 247 (1.1)
High (n=15,254, 27.8%) 15,064 (98.8) 190 (1.2)
Very high (n=5,991, 10.9%) 5,833 (97.4) 158 (2.6)
Subjective body type recognition <0.001
Very fat (n=3,970, 7.2%) 3,923 (98.8) 47 (1.2)
Fat (n=17,474, 31.9%) 17,270 (98.8) 204 (1.2)
Normal (n=19,575, 35.7%) 19,333 (98.8) 242 (1.2)
Thin (n=11,375, 20.7%) 11,209 (98.5) 166 (1.5)
Very thin (n=2,454, 4.5%) 2,398 (97.7) 56 (2.3)
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Table 1. Continued

Characteristics (n=54,848, 100.0%)

Current HTP use Chi-square test

No student no. 54,133 (%) Yes student no. 715 (%) p-value
Subjective health recognition <0.001
Very healthy (n=12,183, 22.2%) 11,971 (98.3) 212 (1.7)
Healthy (n=23,346, 42.6%) 23,118 (99.0) 228 (1.0)
Normal (n=14,298, 26.1%) 14,129 (98.8) 169 (1.2)
Unhealthy (n=4,704, 8.6%) 4,622 (98.3) 82 (1.7)
Very unhealthy (n=317, 0.6%) 293 (92.4) 24 (7.6)
Alcohol <0.001
Never (n=36,909, 67.3%) 36,859 (99.9) 50 (0.1)
No drink in past 30 days (n=12,136, 22.1%) 11,989 (98.8) 147 (1.2)
1~29 day drinking in past 30 days (n=5,709, 10.4%) 5,223 (91.5) 86 (8.5)
Daily drinking in past 30 days (n=94, 0.2%) 62 (66.0) 32 (34.0)
Habitual drug experience <0.001
No (n=54,453, 99.3%) 53,774 (98.8) 679 (1.2)
Yes (n=395, 0.7%) 359 (90.9) 36 (9.1)
Close friend current smoking <0.001
None (n=38,000, 69.3%) 37,964 (99.9) 36 (0.1)
Some friends smoking (n=13,892, 25.3%) 13,696 (98.6) 196 (1.4)
Most friends smoking (n=2,384, 4.3%) 2,061 (86.5) 323 (13.5)
Every friend smoking (n=572, 1.0%) 412 (72.0) 160 (28.0)
Conventional cigarettes <0.001
Never (n=49,519, 90.3%) 49,456 (99.9) 63(0.1)
No smoking in past 30 days (n=2,925, 5.3%) 2,892 (98.9) 33(1.1)
1~29 day smoking in past 30 days (n=1,194, 2.2%) 976 (81.7) 218 (18.3)
Daily smoking in past 30 days (n=1,210, 2.2%) 809 (66.9) 401 (33.1)
Atempt to quit (n=2,764%, 100.0%) 0.565
No (n=921) 689 (74.8) 232 (25.2)
Yes (n=1,843) 1,360 (73.8) 483 (26.2)

NA (n=52,084)

*Number of respondents among current smokers (conventional cigarettes, liquid cigarettes, or HTP).
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AT IR E & 54,84801%1aL, Yol Bt 15.141(SD:
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(28,401%), oJsHY2 48.2% (26,4478)°1tt. T2 1
33 10,01678(18.3%), 231d-E 10,2357(18.7%), 33hd-2
9,7647(17.8%)°1A L, A58k 13Hd2 8,461%(15.4%),
28hd2 8,647%8(15.8%), 38Hd-2 7,7257(14.1%)°1 AT
5,9447(10.8%)2 A A Z=Zo] v =ty Se5tA,
1,112%(2.0%)& wi-%- Wepar Soigict 745 oA A5
3= 97T 52,42678(95.6%) 2.2 7HE WokAL, 7]&Atol|A]
AFSH= 4971 1,683H(3.1%) 22 JIrh-e B2 o2 XA}
et S 42 “F7Hnormal) o]kl Tt HAY0] 16,903
3(30.8%)°120 1L, th-&2 2= “w-2H(high)olztal &gt M8
0] 13,4447(24.5%) 2.2 F HAZ #A et

2. HTP &xH AtE(current HTC use) 22 EM1}9|

710|M1& Ad At
AAF o2, SHAY 54,848% F 715%8(1.3%)°] A 302 &
QFHTP AlE-E AHEHTHL -SHIT 7HolAlF A78S AR
Az} A9, s AAAME, 2ARE, sk AH, AEHA,
4 ;q]oclopg, _7[:374-14 A7}0lA] S 3}
=

2 o5 Aol
AcH(p<O0. 001) (Table D. F9& Al
HTPO] @A AH&-Ell
2}o]Z HolA| 2tth(p=0.565). &

9 AE BRI 4 9
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8L 37%E 7P A 7P 2EHATE £ H(very
high)ol A 2.6%2 71 =& HTPS] dA] AGES HojF9]
ok Wi &35t AetolA IA] 7H¢ %2 HTP EA) A5
(34.0%)2 UERTE Z1gt 21971 e SAAYd 39 28.0%
7} HTP @A) AH&AkE vehgeh mat Qut gejo] vid
2} Zo|| A 33.1%7F HTPS A AF&35l Q= Ao 2 Vel
ct.

Table 2. Results of multiple logistic regression analyses of ‘general
characteristics’ with the current HTP use (n=715)

Current HTP use (n=715)

Variables (n=54,848) Model 1 Model 2
Adjusted OR Adjusted OR
(95% CI) (95% CI)
Residence
With family (n=52,426) 1 1

With relatives (n=259)

Boarding house (n=282)

Dormitory (n=1,683)

Orphanage (n=198)
School record

Very higy (n=7,084) 1 1

High (n=13,444) 0.70 (0.52~0.96)  0.79 (0.57~1.08)

Normal (n=27,077) 1.04 (0.79~1.38) 1.14 (0.85~1.53)

Low (n=5,091) 149 (1.13~1.97)  1.60 (1.19~2.14)

Very low (n=1,112) 3.38 (2.57~4.43)  3.25(2.43~4.34)
Stress

Very low (n=1,792) 1 1

Low (n=8,585) 0.61 (0.41~0.92)  0.70 (0.47~1.06)

Normal (n=23,226) 0.65 (0.44~0.94)  0.77 (0.53~1.12)

High (n=15,254) 0.73 (0.50~1.06)  0.92 (0.63~1.35)

Very high (n=5,991) 1.32(0.90~1.94)  1.57 (1.06~2.32)

3.25 (1.75~6.02)

9.59 (6.56~14.03)  6.35 (4.32~9.35)

1.05(0.68~1.63)  0.73 (0.47~1.13)
13.96 (9.49~20.55) 12.38 (8.15~18.80)

2.95 (1.57~5.53)

Model 1: adjusted for residence and school record, stress.
Model 2: adjusted for the above plus sex, school year, and economic
status.
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Table 3. Results of multiple logistic regression analyses of ‘alcohol/drug/smoking related characteristics’ with the current HTP use (n=715)

Current HTP use (n=715)

Variables (n=54,848) Model 1 Model 2
Adjusted OR (95% CI) Adjusted OR (95% CI)
Alcohol
Never (n=36,909) 1 1

No drink in past 30 days (n=12,136)

1~29 day drinking in past 30 days (n=5,709)

Daily drinking in past 30 days (n=94)
Habitual drug experience

No (n=54,453)

Yes (n=395)
Close friend current smoking

None (n=38,000)

Some friends smoking (n=13,892)

Most friends smoking (n=2,384)

Every friend smoking (n=572)
Conventional cigarettes

Never (n=49,519)

No smoking in past 30 days (n=2,925)

1~29 day smoking in past 30 days (n=1,194)

Daily smoking in past 30 days (n=1,210)

1.90 (1.32~2.74)
3.57 (2.50~5.11)
4.34(2.20~8.54)

3.37 (1.99~5.71)

3.87 (2.59~5.78)
7.02 (4.59~10.72)
12.05 (7.61~19.08)

15.29 (9.83~23.78)
34.12 (25.66~45.38)
62.70 (41.43~94.88)

1.95 (1.35~2.81)
3.69 (2.57~5.30)
4.07 (2.05~8.09)

1 1
3.21 (1.88~5.46)

1 1
3.82 (2.55~5.71)
6.92 (4.51~10.62)

11.57 (7.27~18.40)

1 1
15.12 (9.72~23.53)

34.13 (25.69~45.35)
60.64 (40.05~91.83)

Model 1: adjusted for alcohol, habitual drug experience, close friend current smoking, and conventional cigarettes.

Model 2: adjusted for the above plus sex, school year, and economic status.
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A AHE @ ZH7F =2 210 2 et Ayt gl S WS
9] Af-oll= FEAA] vl i FAAF= 62.7081(95% CIL:
41.43~94.88) © HTP AA| AR ATl9] Q U7} =2 7o
e

gl 2004= 7]& 2 1o 23E] W S3HEs &
T E0H AN, g A FA 9 gy 2 S Bl
Qo Ql+ekd W4l g, ohd 9 FAVIH HEeE 16
o] o]59] PF= BT ol LRH|E ot shth &
F ¥ Aol Al Hs WY A= 4.074
(95% CL: 2.05~8.09) © HTP FA] Ag Q=H|7} =2 Zo
2 UeEth S0 oFE AHESte AAdY Afole 1
22 k2 A 4dof Blsf 3.2181(95% CI: 1.88~5.46) & HTP
AR AFG QZH|7F H2 ZoF yERytth gk A4 & ¥
et TAsfA =, g G50 BF FHS A = AF-
of HlsiAl Xt X7 B FARR] A% 11.574H(95% CrL:
7.27~18.40) © HTP TR AFE Q ZH|7} =2 7o 7 eyt
o}, dut gl & HE4o] Hfolls FEAA] Bls WA &
AR}= 60.648H(95% CI: 40.05~91.83) © HTP @A AH-& 7

o] o] HsiA] v itk Azt g Heto] oF
2.038(95% CI: 1.37~3.01) & HTP @A A @ 28|17} &
< A0 Yepylth 33 17314 g vl A7t
(very healthy) AZ+5l= ko] SHAJof| H|s[A] uf-¢- 17351A]
thal(very unhealthy) A7Foh= a8 ko] oF 4.5781(95%
CL 2.91~7.16) T HTP @A A& Q=2H|7} &2 A0 2 et
Wik

1 20= 7]& B 1o 2o} ld SHHpRl 14
AFRAA E FA 217314 ¥4 Qo] QIEeH W=l A,
shd 9 BAVGE M-S F716ke] o]59 JF AT 3
o LZH|E TPk FA AP Mg vfe- FFoiiaL
(very fat) AJZ}oh= ko] Sl HlsiA] wl-¢- Ltrha A2t
Shi= s kol oF 1.934(95% CI: 1.29~2.87) B HTP &
A AHE @ ZB7E 22 A0 R UEth F3A 17314 ¥
T Ul 7SRl (very healthy) AJZFohe= o] sHAY]
H[s A tfQ- 7A7FoFA] krhal(very unhealthy) AZFol= SH4Y
ko] oF 3.828[(95% CI: 2.40~6.07) B HTP @A AH& &
ZH7} =& 20 2 UEPHTh

4

9] @ Zu7h 2 A0 % byttt

6. 29140t U W HTP LS| ZHY 24
2}
SAAR] Regel geld 771 Hg SolM &9 (ordi-

Y [

5. MM /HZ AL EHat HTP X AtE1te
QXH|

o —
29 ot SYUSEA FBA AFAN L 2B AZ nary scaldR EFT 5 U ) WAGERA AY 4, 7
U4 WAE EFPtel 01 ZALY HALALS ANSt  BA A A4, SF, ST FE AL, AT A7 FA, o

v gl 301)9] 7w 7 Ao whel 512 W HTPO) ARR
FE B7IsHE AL Holk A wHorsh] A BF &

(Table 4).

A AYYIA] Wit TR FF ST T very fat) 475

s

Table 4. Results of multiple logistic regression analyses of ‘body type/health recognition characteristics’ with the current HTP use (n=715)
Current HTP use (n=715)

Variables (n=54,848) Model 1

Adjusted OR (95% CI)

Model 2
Adjusted OR (95% CI)

Subjective body type recognition
Very fat (n=3,970) 1 1
Fat (n=17,474) 115 (0.83~1.59) 1.24 (0.90~1.73)
Normal (n=19,575) 1.19 (0.86~1.65) 1.37 (0.98~1.90)
Thin (n=11,375) 1.44 (1.03~2.01) 1.58 (1.13~2.21)
Very thin (n=2,454) 2.03 (1.37~3.01) 1.93 (1.29~2.87)
Subjective health recognition
Very healthy (n=12,183) 1 1
Healthy (n=23,346) 0.56 (0.46~0.67) 0.66 (0.54~0.80)
Normal (n=14,298) 0.68 (0.55~0.84) 0.81 (0.65~1.00)
Unhealthy (n=4,704) 1.01 (0.78~1.31) 1.05 (0.80~1.38)
Very unhealthy (n=317) 4.57 (2.91~7.16) 3.82 (2.40~6.07)

Model 1: adjusted for subjective body type recognition and subjective health recognition.
Model 2: adjusted for the above plus sex, school year, and economic status.
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HIE dS 5 00 SHHS FolA &S B

V.o & 49571 HTPS] B3] A1 o]%(yes, no)7} oFd A1-851%]
&=, 7] me/19, (1~1970R1/19), 20708 ol /1Y 5
B dFolde 20219 2AHE 22 ARE 2850, 7 2R 2R U E F5UeR 5 F3Y 245 A
oAl A= AARt 23 AJE, shd, FASH, F19H, SHAAL, &9 Mg A=t Adas S Fadse] Y ¥
S A, AEH A, A AP, 2 AFUA, & o HTP ARSEE 3715k A0l BAKCE fots ¢
Table 5. The results of chi-square test for trend of ordinary variables by the amount of using HTP per day
The amount of HTP used per day (student no. [%])
Characteristics (n=54,848)
Never <1 1~19 220 p for trend
Subjective body type recognition 0.001
Very fat (n=3,970) 3,923 (98.8) 11(0.3) 28(0.7) 8(0.2)
Fat (n=17,474) 17,270 (98.8) 63 (0.4) 125 (0.7) 16 (0.1)
Normal (n=19,575) 19,333 (98.8) 79 (0.4) 139 (0.7) 24(0.1)
Thin (n=11,375) 11,209 (98.5) 46 (0.4) 109 (1.0) 11 (0.1)
Very thin (n=2,454) 2,398 (97.7) 15 (0.6) 37 (1.5) 4(0.2)
Subjective health recognition 0.140
Very healthy (n=12,183) 11,971 (98.3) 63 (0.5) 128 (1.1) 21(0.2)
Healthy (n=23,346) 23,118 (99.0) 68(0.3) 144 (0.6) 16 (0.1)
Normal (n=14,298) 14,129 (98.8) 51 (0.4) 104 (0.7) 14.(0.1)
Unhealthy (n=4,704) 4,622 (98.3) 31(0.7) 47 (1.0) 4(0.1)
Very unhealthy (n=317) 293 (92.4) 1(0.3) 15 (4.7) 8(2.5)
Alcohol <0.001
Never (n=36,909) 36,859 (99.9) 15 (0.0) 28(0.1) 7(0.0)
No drink in past 30 days (n=12,136) 11,989 (98.8) 53 (0.4) 86 (0.7) 8(0.1)
1~29 day drinking in past 30 days (n=5,709) 5,223 (91.5) 143 (2.5) 314 (5.5) 29 (0.5)
Daily drinking in past 30 days (n=94) 62 (66.0) 3(3.2) 10 (10.6) 19 (20.2)
Habitual drug experience <0.001
No (n=54,453) 53,774 (98.8) 207 (0.4) 425(0.8) 47 (0.1)
Yes (n=395) 359 (90.9) 7 (L.8) 13 (3.3) 16 (4.1)
Close friend current smoking <0.001
None (n=38,000) 37,964 (99.9) 8(0.0) 22 (0.1) 6(0.0)
Some friends smoking (n=13,892) 13,696 (98.6) 82(0.6) 103 (0.7) 11 (0.1)
Most friends smoking (n=2,384) 2,061 (86.5) 85(3.6) 220(9.2) 18 (0.8)
Every friend smoking (n=572) 412 (72.0) 39 (6.8) 93 (16.3) 28 (4.9)
Conventional cigarettes <0.001
Never (n=49,519) 49,456 (99.9) 17 (0.0) 41 (0.1) 5(0.0)
No smoking in past 30 days (n=2,925) 2,892 (98.9) 26 (0.9) 6(0.2) 1(0.0)
1~29 day smoking in past 30 days (n=1,194) 976 (81.7) 73 (6.1) 136 (11.4) 9(0.8)
Daily smoking in past 30 days (n=1,210) 809 (66.9) 98 (8.1) 255 (21.1) 48 (4.0)
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