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A Study on the Relationship between Liquid Electronic Cigarette Use and Allergic
Rhinitis in South Korean Adolescents
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Background: The prevalence of allergic rhinitis in South Korean adolescents is increasing. Adolescents in Accepted July 19, 2024

South Korea currently use liquid electronic cigarettes more than heated tobacco products.
Objectives: The purpose of this study was to assess the association between the use of liquid electronic
cigarettes and allergic rhinitis diagnoses among South Korean adolescents.

Highlights:

Methods: This study used data from the 17th Korea Youth Risk Behavior Survey in 2021. Out of a total of .
- The purpose of this study was to

59,066 students, data from 18,869 students who had experience with liquid electronic cigarettes were used in

the final analyses. Diagnoses of allergic rhinitis by medical doctors were self-reported as outcome variables.

Results: For females, when comparing ‘daily users’ and ‘current users’ with ‘never users’, the adjusted odds

assess the association between the
use of liquid electronic cigarettes and
allergic rhinitis diagnoses.

ratios (ORs) for ‘allergic rhinitis” were 2.20 (95% confidence interval (CI), 1.00~4.84) and 1.49 (95% CI,
1.07~2.09), respectively. For males, when comparing ‘daily users’ and ‘current users’ with ‘never users’, the
adjusted ORs for ‘allergic rhinitis’ were 1.42 (95% confidence interval (CI), 0.91~2.22) and 1.41 (95% CI,
1.08~1.84), respectively.

- The use of liquid electronic cigarettes
was statistically significantly associated
with increased odds of allergic rhinitis.

- For females, when comparing ‘daily

Conclusions: The use of liquid electronic cigarettes was statistically significantly associated with increased users’ with ‘never users; the adjusted

odds of allergic rhinitis, especially for females. The results of this study will provide a useful scientific basis 0dds ratio for ‘allergic rhinitis’ was 2.20

for establishing public health policy and using the educational data related to the use of liquid electronic (95% CI, 1.00~4.84).

cigarettes in the future.
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TEQJCED B A ARGl A ARE FHEL 22%
ol1, A AHEEL 12%= HIEon ofdo] My A
A B AR RS 16%0|1 @A AHEEL 8%E B
DEQICE (Y Mol HAY ALE AEES HEEE A
HEA D vl 24%, 99 26%, oMo} 16%, QAJeFIo} 25%
2 BaEgoH, A AHE-E-2 vl=r 10%, 49 14%, oFAlo}
11%, @AloF o}l 6%& B 1 =ict. BA AL Aex AR A
& 25 GRolA 7ME =2 20 &2 UEhgTh

S-EivtEtol A o] A AR AHEE EFC R, 2022
UE FUAFGFRAL EA R I w2d, 20224 FA A
Akl AR AHEE(19A] o1, EESHS HFF HE
A} 5.6%, A& 1.3%=Z 202197 FAFSH AL, HES IR}
9.2%, A& 2.4%= 20219°] Blg] FA} 1.9%, A& 0.7% 5
7¥et Ao g2 yehgth? 3 2021959 4ol A A
A A AHE-S GHY 9.8%, oIsHY 4.2% 00, FAY
AHEEZ HEAY 3.7%, osH8 1.9%= 202049 2.7%,
11%)5E0 271619y 29 Axigee] ¥4 AdEs
Y 4.9%, oIS 1.9%A o, AR AMEEL E5H 1.8%,
o3t 0.8%= 20204(d 1.6%, o 0.5%)Ett Z715tct.
5, FAUEL WFF AAHHE dAT AR ET Hol
AHEBEAL Qs Ao 2 YERT

G 27Hge G 27 R, A4 53 A A
o A5 Yeht= geE27]14d dtoltt. dYE7MdS IE
DRI Q= o] GY27]E Yoyl U Bl & &
A= B9l thFet T79] IgE FAE WHE o= ASAE
o 9lof| fHEE F9] T4 Ao = YEeRHA Hct i
S Il AUAA Wo| o= HR(Hik), FF
2 38, A7), 2 7HeeF 5ol Aok’

20219%0f P4 54,8487 thAfo 2 AASH #1744
A2EAG Y RAL BAC AT SV HAEES Y=
7] T A% F A4, L =r6q, otEnuigo] Ay A
8-S 77 A Y ElojubA 2| F7K] Halolakal oAt
A Aehike Fo] Qli= Ale] B8, & BAY ATE&-2 HAE
O 72X 5.8%°]1, EYL 6.4%, oSS 51%= HIE
At Fade] G E7HE AR HFTFES AAH 2=
35.4%°11L, P 34.5%, M2 36.4%01%tt HAd
9] olEun| R AT EL AA o2 E 22.4%0] 1,
YL 19.3%, o5HY-S 25.8%01Qich ATpE o2 A4 of
ENnRd 9 Y27H|F FolA SH27H|Ho] FAHE
oAl oA 7HF =2 G274 ARl Hoz et}
TS ofe 71A] o] g1 Y2 7H} FEo] = A
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A172H202149) AAAT B 22RIRAL A7E AHES}
gom, o] A9 BRYTL 2021 4¢Y 71&9] AL -1

St Ao g HoEdnt? A7 FadAagde et
ZAME SolEo g HEEES s19on, 2T &3
N BELAE Aol Yol 3971 |G} sl
F@Esta, dutA L, EASA IS SRS AR,
FEEIE SA A= BEI7|E S 400702, 155t
400702 viESE &, 1771 Al- =& F-25sh 72 570
A A wjEaItt BESFEL SIS He] AR EL
om, 12} 25T T, 23 FEHR= S 2 Stttk
79678 81l 59,0667 T FolA] 92.9%% 54,848 H¥o]
SHIALE o] FolA AF7HA] AHA QA2 EE 2
78] ek F3o] 9l Y2 HFHOE F 18,8698
o|9loH o|& 4 AFAREZ ARSI
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ol Ag7b ‘G =oEIg olek ol Age
Aol QAT AEee, ke 9o SISl b,
FZ 1270 St g =R oAl A2 #o] 9l=A]
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EOFRL, Itk 2k ShYS A AAbEH] FAREA
(never e-cigarette user) 2 -7} 7] A& Ut &
St SPYEONAE ThAl, A 30 B9F 3 Holeke AT A
APFHiE AHESE Fo] HARIAE AEstelom, FT 30
B ek Ear @et S-S disto] “TAARE A (former e-
cigarette user) & EFol0H, 1Y o4} 20UTE AFESH HE
AP “AAAFE A H(current e-cigarette user) 2 70T} E
gk A 3097t Alg AR SIS T EAHEAH(daily e-
cigarette user) & -7t FAA et WA, A 30U
B9t 1dojgts ARt E SAsHAY MRS AHESITE
I @ A ok, T 1270 B9t HHlE #os
AlEgt Aol Ql=A1E Ao, FE 12709 9t gl et
FT 12711 Bt ATFE EFSHA

BAVIE, 2EfA e Y, A, T, SOk, SFE S
7N e MR LRkl 8 4714 Wy e A
AR, WS, A &, S AASsHA] ek 570
AE jlFE LRSI dEE71d Ak e BAYS
uefstr] fisto], jojubA A|F7HA] ofEn] g ol 9f
Aol Al ZIeib2 Mol Ql=A] Aot ar, ‘rket Uk E &
ssteint

ekl gl 3% o] WY A ALET} 2
o WAS A gstel, areol] qEtoIAL B E AR Hnever
smoker)’, ‘TFAZAA}(former smoker)’, “HASHAR}(current
smoker)’, ¥ THY G AR (daily smoker) 2 HE-FoFH L, =5
A= 25 A H(never drinker), ‘TEASFAHformer drink-
er), @A A (current drinker), ‘THY-2-FA(daily drinker)’
& ZForth Ao SA9E A TEE HeEHA, A
FEEAZ Aokl G/ FHAHOE ARERLE oFEolU &
DA, AHPEA, FR7EA, BE 5ol U=AE HEst
R ‘glok et Uk 2 BFokelth

S et TEsiA, 2 79 59 d B stavt
obd AW, 43, &E, FA%, PC, ki S)olA o
£ Abgol 19+ gl 715 vh4l o] HARIAE A&t
a, FE 7Y st gle, 1Y, 52, F3Y, F 4
59, F oY, MR EFOHAL HAEFE gt
AsfA, 7Y % HAEFEE dupt A HRIEAE
AESHAAL, FE 7Y B9t A AT, = 1M2%T, - 3~4
WS 5~08, T IR, Ui 29, v 39 oo R B
Shoick
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4. SHEA

SARA T2 IBM SPSS (version 23.0)2 A&3H9ch
N&EAZo 7 Lol HAE = ¥rBE AL 519k A o
A} 5 Zo|A, BA =9t |27 |H|Y AhS ke Ao

AES T4 ML= sto, Aa7iA] 22 12713t

Q.
o)

o

=
.

o)

https://doi.org/10.5668/JEHS.2024.50.4.302

G| =27Hd HehS -2 Zo] l=A](Yes) F=AI(No) tet
Sfol, QI Bl&o] B LERLEE AFo] LehtAE Thots
A} A3Fd A (chi-square test for trend)S AAISHATE E
, oP A 84S TALGR, TSR, BAAL
87}, AL BAR o] 2 SYASE 5ho, B0l
FFE F 4 A B WFES A 30 md= o
% A AH 3]HE-Y(multiple logistic regression analysis)= 2!
AJ5Fe], @ ZH](odds ratio, OR)Z AJA|5F3ITE L 2 7]H]F9]
FHEL Fio At Qe Aoz HuE| ufEo]? HF
AT O 2AAY SARAS BF g FEsto] 24
AABFALE e () p<0.052 3t BAH /94
sk 913k 7|0 & St

~

. 2 2

1. AT ALY QItelY £

AT 24 didAtell Zetd H 18,8699 B ol
= 15.241(SD: 1.7)°103L o] FoflA Eehd2 9,524 0=
50.5%F HEFAIL, A2 9,345% 2 49.5%F AAH
Ch(Table 1). ZH¥0] 9,63378(51.1%), 155+44°] 9,236
(48.9%)°190tt. SFAF 5 AAlrEo] e il SHT o
A2 11.0%113L, ol Seal et s 1.8%0] 0. v
$ A 2AEHAE LA Y2 2.7%, 1S EA 2EHA

£ L7l SRS 12.9%2 e 18.4%2] P oS- 2

7SR 28 A7t Q9w Hhe- ek ek A
Z15He SR 0.7% Lhekdeh, A 5ot okmslu el Alnk

HEO. A3lo] QI YL 33.6% = YERTH Yt FAY
AR 2.2%, WYTARE 2.3%E UEton], Ay A
o] AR 2.3%, WLAAHEAE 0.7%E LRt
AEAAH AR 23 97278 FollA] ZE 1270 ool
S A3t TS 643H(66.2%) 2 2 UEPdTh dASF
A= 11.1%, MY FAE= 0.2% 2 UERdth S84 oF & A}
B2 1.0%=2 RAE AT T3AA WollA g 79 F 1Y
oA 7HHEAS AT YL BF 43.1%% YERGTE At
79 F 1~23] YAEFEZ HFH3 g40] 57.3%= 7 Wk
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2. HANS FMXPEH] A1} UM 27|H|Y E7}

WY AAgEe] AH8AE FAUA, TAAEA, BRI
84 9 a8 ERstel 49 Jrt 505 @
A27]u9 Ako] S7hehe AFe HoleA eS| A
A A8 EA(trend test) 2 AIASFITHTable 2). W39 4
9, ARS8 A Aol P T (never user) S
2T 1270 W 27 Kggo] 47.0%, HAA-EA =
54.1%, AAFEALE 59.3%, WAAILALE 61.1%E EA A
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Table 1. Characteristics of study participants (n=18,869)

Student no. %

Age (Mean+SD) 15.2+1.7
Sex

Male 9,524 50.5

Female 9,345 49.5
School

Middle school 9,633 511

High school 9,236 489
Economic status

Very high 2,085 11.0

High 5,787 30.7

Normal 8,918 47.3

Low 1,731 9.2

Very low 348 1.8
Stress

Very Low 514 2.7

Low 2,643 14.0

Normal 7,652 40.6

High 5,630 29.8

Very high 2,430 12.9
Subjective health recognition

Very healthy 3,481 18.4

Healthy 7,942 42.1

Normal 5,303 28.1

Unhealthy 2,014 10.7

Very unhealthy 129 0.7
Life time atopic dermatitis history

No 12,538 66.4

Yes 6,331 33.6
Allergic rhinitis diagnosis within 12 months

No, within 12 months 9,820 52.0

Yes, within 12 months 9,049 48.0
Conventional cigarettes smoking

Never smoker 16,957 89.9

Former smoker: No smoking in past 30 days 1,069 5.7

Current smoker: 1~29 day(s) smoking in past 30 days 418 2.2

Daily smoker: 30 days smoking in past 30 days 425 23
Electronic cigarettes user

Never user 17,528 92.9

Former user: No use in past 30 days 785 4.2

Current user: 1~29 day(s) use in past 30 days 432 2.3

Daily user: 30 days use in past 30 days 124 0.7
Attempt to quit

No 329 33.8

Yes 643 66.2

NA 17,897

https://e-jehs.org
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Table 1. Continued

Student no. %
Alcohol
Never drinker 12,478 66.1
Former drinker: Not drink in past 30 days 4,260 22.6
Current drinker: 1~29 day(s) drinking in past 30 days 2,101 11.1
Daily drinker: 30 days drinking in past 30 days 30 0.2
Habitual drug experience
No 18,686 99.0
Yes 183 1.0
Secondhand smoke indoors in public places in the last 7 days
None 10,744 56.9
1 day 2,587 137
2 days 1,989 10.5
3 days 1,510 8.0
4 days 675 3.6
5 days 437 2.3
6 days 162 0.9
7 days 765 4.1
Frequency of fast food intake in the last 7 days
None 3,170 16.8
1~2 time(s)in past 7days 10,819 57.3
3~4 times in past 7days 3,911 20.7
5~6 times in past 7days 663 35
1 time in a day 199 1.1
2 times in a day 52 0.3
3 times in a day 55 0.3

Table 2. Proportion of those who had experienced ‘allergic rhinitis’ by type of electronic cigarette use and by sex

Allergic rhinitis diagnosis within 12 months

Electronic cigarettes use

Total Yes (%) No (%) p-value

Male

Never user 8,616 4,050 (47.0) 4,566 (53.0) <0.0001

Former user: no use in past 30 days 555 300 (54.1) 255 (45.9)

Current user: 1~29 day(s) use in past 30 days 263 156 (59.3) 107 (40.7)

Daily user: 30 days use in past 30 days 90 55 (61.1) 35(38.9)
Female

Never user 8,912 4,233 (47.5) 4,679 (52.5) <0.0001

Former user: no use in past 30 days 230 125 (54.3) 105 (45.7)

Current user: 1~29 day(s) use in past 30 days 169 105 (62.1) 64 (37.9)

Daily user: 30 days use in past 30 days 34 25(73.5) 9(26.5)

p-values are results of the chi-square test for the linear by linear association between electronic cigarettes use and allergic rhinitis.

o= fofsh F7et Aol UETh(p<0.0001). o8P $AH: 735%E BAMOE Rofsh] Fete Aol Lhet

O] A, AR E A AFESE F o] = S (never user) FHp<0.0001). ¥ A9 it HAY AiA 2718
L 475%, BAREAE 54.3%, AAFRAE 62.1%, LA A2 w1k AHgo] = SYELS iAo 2 3t Flol7] &
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Y ¢E27HE Aol 9FE &+ I= BH HFES F
7¥olHA 3T RYE thF EXAE IHEAZ AAISHIH
(Table 3). &, T2 ©+E9] ¥FS BT oz, AP A
Aol Abgo] ojHs] FAXCE FolstA L =78
2t F7e} o] I=AE FRlstarA} 5hel =l
SHAY T} of S-S I 2 /5ot

24 oA= SHHSEEA AT FAVGH HeEE B4
SHHSE ZFsto] EXAE IHEAS AASHL L RHE
AbEsteleh Fele] A, WA AR FAREARA] B
SHA, FAAEARE dEl27HE A 7HsAdo] 1.354H(95%
CL: 1.14~1.61), @AAFEAE= 1.6681(95% CI: 1.29~2.14),
W UYAL A= 1.6881(95% CI: 1.09~2.59) =A] Lrepsitt of
Shgo] A, FAREAL] HIsA, AAEA = L 27]H|
¥ Ak 7Hs-Alo] 1.3081(95% CI: 1.00~1.70), SAAMEA=
1.8441(95% CI: 1.34~2.52), A &A= 3.0180(95% CI:
1.40~6.48) &=A| YEFStTh

)
by
rlo

gl 2014 = 712 29 (0] Z3tE]o] QI Sl ¢
I AAVGH Ha Lol dE=7] de B Y 9F
F5t7] et otEWu R Y H4oF ;A A1, AET
& HEE FTbolleh FeAe] A, AYE AAEE FA
|A4of| vlsfA], IAAEA= LY 271G AT 7HsAo]
1.3381(95% CI: 1.12~1.59), @AAH-EA= 1.6281(95% CL:
1.26~2.09), MIAFEA= 1.6381(95% CI: 1.06~2.51) =4
e, ofeyo] %, FAREAR] HIshA|, HAAEA=
A 2718 Ak 7HsAlo] 1.2981(95% CI: 0.99~1.69), &
APAHEAF= 1.7240(95% CI: 1.25~2.38), MUAMEAE= 2,58
H{(95% CI: 1.19~5.58) A LRt

HZ 14 304 7] 2E 20] Z3HE] o] 9L Al
A, FAVGH, olEN R, A A7%Q14], AEHA W
T 2of S84 oFE A T3 A Y e, fAEFE
A3 WE Flote] =H|E ottt JFEhge] A ©
3 AR FAREA ] HISHA, TAAEA = L E7]H]
9 At 7F5A4Jo] 1.2491(95% CI: 1.04~1.49), @AAIEA=
1.4190(95% CI: 1.08~1.84), TlUAF&AF= 1.42H1(95% CI:
0.91~2.22) =A Yetsth Gt A4, AR = B4
A ool FAER oY, MUAEALS] o= TAA &
O)/do] RA=A] Eotoict ofshyel 3%, FAEA o] HlslA],
IAAEA = L2718 e 742l 1.2481(95% CI:
0.94~1.63), FAAHEA= 1.49¥1(95% CI: 1.07~2.09), tid
AFEAL= 2.2081(95% CI: 1.00~4.84, p=0.049) &=A| LeE
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Table 3. Results of multiple logistic regression analyses of ‘allergic rhinitis’ with the electronic cigarettes use

Allergic rhinitis diagnosis within 12 months

Electronic cigarettes use (n=54,848)

Adjusted OR (95% CI)
Model 1 Model 2 Model 3
Male
Never user 1.00 1.00 1.00

Former user: no use in past 30 days
Current user: 1~29 day(s) use in past 30 days
Daily user: 30 days use in past 30 days
p for trend
Female
Never user
Former user: no use in past 30 days
Current user: 1~29 day(s) use in past 30 days
Daily user: 30 days use in past 30 days
p for trend

1.35 (1.14~1.61)

1.66 (1.29~2.14)

1.68 (1.09~2.59)
<0.001

1.00

1.30 (1.00~1.70)

1.84 (1.34~2.52)

3.01 (1.40~6.48)
<0.001

1.33 (1.12~1.59)

1.62 (1.26~2.09)

1.63 (1.06~2.51)
<0.001

1.00
1.29 (0.99~1.69)
1.72 (1.25~2.38)
2.58 (1.19~5.58)
<0.001

1.24 (1.04~1.49)

1.41 (1.08~1.84)

1.42 (0.91~2.22)
0.001

1.00

1.24 (0.94~1.63)

1.49 (1.07~2.09)

2.20 (1.00~4.84)
0.001

Model 1: adjusted for age and economic status.

Model 2: adjusted for the above plus life-time atopic dermatitis, subjective health recognition, and stress.
Model 3: adjusted for the above plus habitual drug experience, secondhand smoke indoors in public places in the last 7 days, and frequency of

fast food intake in the last 7 days.
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