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Factors related to dual use of heated tobacco products and electronic cigarette
among military personnel who smoke conventional cigarette in Korea
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Objectives: This study investigated factors related to the dual use of heated tobacco products and electronic cigarettes
among military personnel who smoke conventional cigarettes in Korea. Methods: The participants were 1,558 military
personnel who participated in the survey for Korean soldiers conducted from November to December 2018. Multinomial
logistic regression analysis was performed to confirm the factors related to the dual use of heated tobacco products and
electronic cigarettes among military personnel who smoke conventional cigarettes. Results: The dual and triple use rates
of heated tobacco products and electronic cigarette among the participants were 26.4% and 4.2%, respectively. Moreover,
the dual use of heated tobacco products and conventional cigarettes was associated with military ranks such as corporal(OR
5.081, CI 1.776-14.535), sergeant(CR 4.418, CI 1.479-13.197), and military office{OR 8.820, Cl 2.936-26.494). It was also
associated with interest in health(OR 2.078, CI 1.177-3.668), use of other tobacco products(OR 1.660, CI 1.205-2.287), and
superior's smoking in military camp(OR 1.826, CI 1.128-2.693). Dual use of electronic cigarette and conventional cigarettes
was related to being a sergeant(OR 3.105, CI 1.463-6.590), and the use of other tobacco products(OR 1.434, CI 1.023-2.012).
Condlusion: The dual use of heated tobacco products and electronic cigarettes among military personnel who smoke
cornventional cigarettes are closely related to the military rank and use of other tobacco products.
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(Table 1) Characteristics of cigarette only user, dual user, and triple user

unit: n(%)
Cigarette Dual user Triple user
only user C+HTPs C+E.C (C+HTPs+E.C) Total p
Age, v <19 80(7.4) 9(3.9) 105.5) 2(3.0) 10165 <001
20-24 829(76.6) 135(59.0) 159(87.4) 53(80.4) 1,176(75.5)
25-29 73(6.8) 37(16.2) 6(3.3) 8(12.1) 124(8.0)
30-39 44(4.1) 28(12.2) 52.7) 3(4.5) 80(5.1)
>40 55(5.1) 20(8.7) 2(1.1) 0(0.0) 77(4.9)
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Cigarette Dual user Triple user
only user C+HTPs C+E.C (C+HTPs+E.C) Total p
School grade <High school 311(28.8) 50(21.8) 66(36.3) 17(25.8) 444(28.5)  .004
College/university 749(69.3) 169(73.8) 116(63.7) 48(72.7) 1,082(69.4)
Graduated school 21(1.9) 10(4.4) 0(0.0) 1(1.5) 32(2.1)
Type of military force Army 687(63.6) 129(56.3) 114(62.7) 43(65.1) 973(62.5)  .001
Navy/Marine corps  251(23.2) 45(19.7) 49(26.9) 18(27.3) 363(23.3)
Air force 89(8.2) 40(17.5) 11(6.0) 5(7.6) 145(9.3)
Others 54(5.0) 15(6.5) 8(4.9 0(0.0) 77(4.9)
Military rank Private 111(10.2) 5(2.2) 10(5.5) 3(4.5) 129(8.3) <.001
Lance-corporal 316(29.2) 43(18.8) 59(32.5) 11(16.7) 429(27.5)
Corporal 273(25.3) 60(26.2) 53(29.1) 30(45.5) 416(26.7)
Sergeant 152(14.1) 28(12.2) 41(22.5) 9(13.6) 230(14.8)
Military officer 229(21.2) 93(40.6) 19(10.4) 13(19.7) 354(22.7)
Interested in health  Yes 915(84.6) 211092.1) 154(84.6) 56(84.8) 1,336(85.8)  .030
No 166(15.4) 18(7.9) 28(15.4) 10(15.2) 222(14.2)
Health confidence Yes 704(65.1) 152(66.4) 106(58.2) 41(62.1) 1,003(64.4)  .284
No 377(34.9) 77(33.6) 76(41.8) 25(37.9) 555(35.6)
Past quit attempt Yes 666(61.6) 143(62.4) 114(62.6) 42(63.6) 965(61.90  .979
(recent 1 year) No 41538.4)  86(37.0 68(37.4) 24(36.4) 593(38.1)
Use of other Yes 386(35.7) 104(45.4) 82(45.1) 30(45.5) 602(38.6)  .005
tobacco products 695(643) 1256460 100649 36645  956(614)
Stage of change Precontemplation 748(69.2) 138(60.3) 129(70.9) 46(69.7) 1,061(68.1)  .092
Contemplation 179(16.6) 55(24.0) 30(16.5) 1421.2) 278(17.8)
Preparation 154(14.2) 36(15.7) 23(12.6) 6(9.1) 219(14.1)
Awareness of Effective 543 (50.2) 126 (55.0) 94 (51.6) 29 (43.9) 792 (50.8)  .381
effects on smoking
cessation services Ineffective 538 (49.8) 103 (45.0) 88 (48.4) 37 (56.1) 766 (49.2)
in military camp
Smoking status of Smoking 748(49.8) 178(77.7) 126(69.2) 49(74.2) 1,101(70.7)  .065
the superiors Non-smoking 33302 510223 56(30.8) 1725.9 457(29.3)
Packyear 44148 5515063 3.9+ 3.46 424299 4.5+ 478 .008
Total 1,081(69.4) 229(14.7) 182(11.7) 66(4.2) 1,558

Note. Values are presented as number(%) or mean+standard deviation.
P-value was calculated by chi-square test (Fishers' exact test) or t-test.

C=cigarette; HTPs=heated tobacco products; E-C=electronic cigarette; y=year
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(Table 2) Adjusted ORs of dual use among military personnel who smokes conventional cigarettes

C+HTP C+E-C
OR (95%CID) p OR (95%CID) p
Military rank Military officer 8.820 (2.936-26.494) <.001 1.206 (0.458-3.171) .705
Sergeant 4.418 (1.479-13.197) .008 3.105 (1.463-6.590) .003
Corporal 5.081 (1.776-14.535) .002 2.000 (0.967-4.136) .061
Lance-corporal 2.876 (0.992-8.338) .052 1.735 (0.842-3.576) 135
Private 1 1
Interested in health Yes 2.078 (1.177-3.668) .012 1.345 (0.827-2.187) 232
No 1 1
Health confidence Yes 0.904 (0.646-1.266) .559 0.814 (0.575-1.151) 244
No 1 1
Past quit attempt Yes 1.029 (0.741-1.430) .863 1.022 (0.722-1.447) .901
(recent 1 year) No 1 !
Use of other Yes 1.660 (1.205-2.287) .002 1.434 (1.023-2.012) .037
tobacco products No 1 1
Awareness of effects Effective 0.908 (0.653-1.263) .566 1.247 (0.886-1.757) .206
on smoking cessation .
services in military camp Ineffective 1 1
Smoking status of Smoking 1.826 (1.238-2.693) .002 1.069 (0.734-1.556) 729
the superiors Non-smoking 1 1
Packyear 0.998 .938 1.016 (0.957-1.079) .603

Note. The reference group was cigarette only use. P-value was calculated by multinomial logistic regression adjusted for age, school grade,

type of military force.

Model fit: -2 Log L 1957.590, x*=138.853 (p<.001), Goodness of fit test x*=2651.303 (p =.424)
HIP=heated tobacco product; C=cigarette; E-C=electronic cigarette; OR=odds ratio; Cl=confidence internal; y=year
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(Table 3) The reasons for use of HTPs and e-cigarettes among dual users of military personnel

unit' n(%)
Dual user Triple user

Reason for Reason for Reason for Reason for

use of HTPs use of E-C use of HTPs use of E-C
Be as less harmful for my health 56 (24.5) 42 (23.1) 12 (18.2) 11 (16.7)
As a way to help you quit 25 (10.9) 42 (23.1) 9 (13.6) 13 (19.7)
Use all available indoor spaces 12 (5.2) 18 (9.9 8 (12.1) 5(7.6)
Peer influence from users of HTPs and e-cigarettes 12 (5.2) 0 (0.0) 4(6.1) 1(1.5)
To make Easier to get HTPs and e-cigarettes 3 (1.3) 0 (0.0) 2 (3.0) 1(1.5)
Flavored and less smelled tobacco than ordinary cigarettes 99 (43.3) 61 (33.5) 20 (30.4) 27 (40.9)
In curiosity 20 (8.7) 14 (7.7) 8 (12.1) 609.1)
Others 2(0.9 527 3(45) 2.0

Total 229 (100.0) 182 (100.0) 66 (100.0) 66 (100.0)

Note. HTP=heated tobacco product; C=cigarette; E-C=electronic cigarette
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