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Background: A wide range of nicotine concentrations for e-liquids for electronic cigarettes are
available. However, in South Korea, there is a remarkably lack of comprehensive data on their
utilization. This study focuses on understanding the experiences of e-liquid consumers,
particularly regarding varying nicotine concentrations and flavoring.
Methods: An online survey conducted in May and June 2022 included participants aged 19-39
years who consented to participate in the study. Administered by a research company, the
survey collected data on age-specific e-cigarette usage patterns, perceptions, and
health-related factors. E-liquid usage patterns were subjected to descriptive analysis, and
chi-square tests were employed to compare various categories.
Results: Among the 6,374 ever smokers, a total of 4,479 (70.3%) had used liquid e-cigarettes.
Moreover, 3,334 participants had experience with nicotine-free liquids, including 2,637
flavored product users. Notably, 2,063 respondents preferred nicotine-free e-liquids, whereas
1,991 chose low-nicotine products or smoking cessation aids. Adolescents and young adults
often classified their e-liquid as “unknown.” Low-nicotine products were prevalent across all
age groups (13-18 years: 21.7%, 19-24 years: 33.7%, and 25-39 years: 42.3%). Combinations
of PG (Propylene Glycol), VG (Vegetable Glycerin) were frequently used (across age groups:
24.6%, 30.6%, and 42.5%, respectively). Synthetic nicotine use was reported at 11.9%,

a1 : 2023 99 112 18.8%, an_d 25.3%, respectively, and 619 of 1,722 respondents were high-nicotine

ol - 2822;—] g%_ 259] concentration users.

Aolol 202314 99 2591 Conclusion: Many users lacked knowledge about the ingredients used in their vaping
products, highlighting the need for improved awareness. Continuous research is needed to
collect information on these products and develop proper action to prevent hazardous health

“aAIKRL: el effects from various liquid vaping products.
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Table 1. Experience of using liquid-type e-cigarettes regardless of nicotine (N =

10,0301 .

Total (N=10,030) Male (N="5,106) Female (N=4,924)
Non-flavored  Flavored Non-flavored ~ Flavored Non-flavored Flavored
Non-use . ) Non-use . . Non-use . .
e-cigarette  e-cigarette e-cigarette  e-cigarette g-cigarette e-cigarette
Ages 13 10 18
Yes 010.0) 68 (60.2) 368 (75.0) 010.0) 54 (62.1)  2321(73.9) 010.0) 14 (53.9) 136 (76.8)
No 844 (100.00  45(39.8) 123(25.1)  434(100.00 33(37.9) 82(26.1)  410(100.0) 12 (46.2) 411(23.2)
P-value <0.001 <0.001 <0.001
Ages 1910 24
Yes 010.0) 299(70.9) 1,289 (77.1) 010.0) 153 (73.6) 623 179.2) 010.0 146 (68.2) 666 (75.3)
No 1,605 (100.00  123129.2) 383(22.9) 836(100.0) 55(26.4)  164(20.8)  769(100.0) 68 (31.8) 219 (24.8)
P-value <0.001 <0.001 <0.001
Ages 25 to 39
Yes 010.0) 551(56.00 1,904 (70.7) 010.0) 283(56.3)  915(71.6) 01(0.0 268 (55.7) 989 (69.9)
No 1,207 (100.0) 433 (44.0) 788129.3)  659(100.0) 2201(43.7)  363(28.4)  548(100.00 213 (44.3) 4251(30.1)
P-value <0.001 <0.001 <0.001
Total participants N=10,030; non-use N= 3,656, experience with e-cigarette liquid usage N=6,374.
*(Question: Have you ever used liquid-type electronic cigarettes up to now? (not inquiring about nicatine inclusion).
*Data are expressed as percentages (%) and Chi-square test P-values.
Table 2. Experience with e-cigarette liquid usage regardless of nicotine (multiple responses, N -4.479 T,
Non-nicotine Very low mco.tme/' Synthetic nicatine Conventional nicotine  Root and stem nicotine
smoking cessation aid Total (N)
N % N % N % N % N %
Age (years)
Total 2,058 45.9 1,986 443 1,722 38.4 3,074 68.6 984 22.0 4,479
13-18 130 29.8 126 28.9 152 34.9 268 61.5 72 16.5 436
19-24 712 448 637 40.1 535 37.5 1,060 66.8 312 19.6 1,688
25-39 1,216 49.5 1,223 49.8 975 39.7 1,746 AR 600 24.4 2,455
Sex
Male 997 441 983 43.5 946 419 1,557 68.9 553 24.5 2,260
Female 1,061 47.8 1,003 452 776 35.0 1,517 68.4 431 19.4 2,219
Region
City 1,191 49.3 1,145 474 989 4.0 1,705 70.6 618 25.6 2,415
Province 867 42.0 841 40.8 733 35.5 1,369 66.3 366 17.7 2,064
*Question to the total participants (N=10,030), total respondents: 4,479 individuals.
*Data are expressed as number and percent (%).
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Table 3. Types of non-nicotine or very low nicotine/smaking cessation aid e-liquids used by respondents (multiple responses, N=3,334).

Total respondents N=3,334*

Non-flavored Flavored
e-cigarette user e-cigarette user P-value™
N=697 N=2,637
Ages 13 to 18 years N=48 N=244
PG (Propylene Glycol), VG (Vegetable Glycerin) 5(10.4) 56 (23.0) 0.1267
PG (Propylene Glycol), VG (Vegetable Glycerin), perfume 8(16.7) 60 (24.6) 0.4437
Very low nicatine product (Vitamin vapor v21, Vitastick vitasoo S, PrimedJuice liquid etc.) 12 (25.0) 53 (21.7) 0.6136
Synthetic nicotine, not tobacco leaves 41(8.3) 29(11.9) 0.7469
Root and stem nicotine, not tobacco leaves 112.1) 11 (4.5) 0.7643
Aromatic pipe, change stick 41(8.3) 2118.6) 1.0000
3% These products are not e-cigarettes
Don't know 26 (54.2) 112 (45.9) 0.2590
Ages 19 to 24 years N=230 N =964
PG (Propylene Glycol), VG (Vegetable Glycerin) 41(17.8) 223 (23.1) 0.1570
PG (Propylene Glycal), VG (Vegetable Glycerin), perfume 70(30.4) 295 (30.6) 0.9059
Very low nicotine product (Vitamin vapor v21, Vitastick vitasoo S, PrimedJuice liquid etc.) 91 (39.6) 325(33.7) 0.0756
Synthetic nicotine, not tobacco leaves 40 (17.4) 1811(18.8) 0.8367
Root and stem nicotine, not tobacco leaves 33(14.3) 111(11.5) 0.2285
Aromatic pipe, change stick 25(10.9) 111 (11.5) 0.9804
3% These products are not e-cigarettes
Don't know 69 (30.0) 340 (35.3) 0.2703
Ages 25 to 39 years N=419 N=1,429
PG (Propylene Glycol), VG (Vegetable Glycerin) 120 (28.6) 497 (34.8) 0.0450
PG (Propylene Glycol], VG (Vegetable Glycerin), perfume 169 (40.3) 607 (42.5) 0.6274
Very low nicotine product (Vitamin vapor v21, Vitastick vitasoo S, PrimeJuice liquid etc.) 176 (42.0) 605 (42.3) 0.9824
Synthetic nicotine, not tobacco leaves 97 (23.2) 361(25.3) 0.5110
Root and stem nicotine, not tobacco leaves 77(18.4) 235 (16.4) 0.3470
Aromatic pipe, change stick 58 (13.8) 163 (11.4) 0.1819
*% These products are not e-cigarettes
Don't know 109 (26.0 354 (24.8) 0.5708

*(uestions for users of non-nicotine or very low nicotine/smaking cessation aid products.

Data are expressed as number, percent (%) and Chi-square test P-values.
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Table 4. Experience with high-concentration nicotine purchased through
harmful substance application (N=1,722)*.

Non-flavored Flavored

tobacco user tobacco user P-value™
N=319 N=1,403
Ages 13 to 18 years
Yes 6(28.6) 26 (19.9) 0.1320
No 8 (38.1) 80 (61.1)
Don't know 7(33.3) 251(19.1)
Ages 19 to 24 years
Yes 45(39.1) 132(21.5) 0.0497
No 59 (61.3) 293 (61.0)
Don't know 111(9.6) 55 (11.5)
Ages 25 to 39 years
Yes 78 (42.6) 332 141.9) 0.9628
No 89 (48.6) 386 (48.7)
Don't know 16(8.7) 7419.3)

*(Question to the total participants (N=10,030), total respondents: 1,722
individuals.
Data are expressed as number, percent (%) and Chi-square test P-values.
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Figure 1. High concentration nicotine (pure nicotine) ordering procedure on
Website C. After entering personal information, address, and Personal
Customs Clearance Code (PCCC), and specifying the payment method,
individuals were able to purchase high-concentration nicotine (pure
nicotine, purity >99%).
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Caution:

REMEMBER NICOTINE IS A POISON IN ITS HIGH PURE FORM. IT IS VITAL TO FOLLOW PROPER SAFETY GUIDELINES
WHEN MIXING YOUR OWN E LIQUID RECIPE.

DO NOT REFILL THIS PURE NICOTINE DIRECTLY TO ANT E-CIGARETTE PRODUCTS. This pure nicotine
MUST BE BLENDED DOWN With AN E-LIQUID BASE, SUCH AS Non Nicotine PG or VG.

Figure 2. Introduction of high concentration nicotine (pure nicotine)
products on website C. In the introduction of high-concentration nicotine
(pure nicotine, purity >99%], it was indicated that, for the convenience of
passing customs, the label and name in the invoice would be specified as
gssential oils, not nicotine.
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