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Association with Electronic cigarette use with Alcohol drinking, Cannabis use and
Cigarette smoking among Senior High School Students, Phetchabun
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Abstract

This study employed a cross-sectional analytical study. The present study
aimed to investigate the association between e-cigarette use and alcohol drinking,
marijuana use, and cigarette smoking. Participants were selected using stratified two-
stage cluster sampling from four high schools. The high schools under the Phetchabun
Secondary Educational Service Area Office included one extra-large school, one large
school, one medium school, and one small school, totaling 2,092 high school students.
A questionnaire collected data self-administered online through a google form. Multiple
binary logistic regression was used to investigate the association.

The association between e-cigarette use with alcohol drinking, marijuana use,
and cigarette smoking. After adjusting for covariates, we found e-cigarette use in the
past 12 months (AOR = 9.29; 95%Cl = 5.99-14.41) and used of e-cigarettes (AOR = 2.66;
95 %Cl = 1.92-3.69) had a statistically significant association with alcohol consumption.
E-cigarette use in the past 12 months (AOR = 19.01; 95%Cl = 6.46-55.93) was statistically
significantly associated with marijuana use. Additionally, we found that e-cigarette use
in the past 12 months (AOR =33.46; 95%Cl =17.50-63.99), used of e-cigarette (AOR =
7.33; 95% Cl = 3.61-14.89) was statistically significantly associated with cigarette
smoking.

Therefore, the government or policymakers should be laws or measures to
reduce access to e-cigarettes among students. Schools and related agencies should
organize surveillance systems and activities to prevent the use of e-cigarettes among
at-risk students such as smokers, students who drink alcohol, students who have close

friends who use e-cigarettes, etc.

Keywords: use of e-cigarettes, drinking alcohol, using marijuana, cigarette smoking, high

school students
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M19199 1 AnuduiussEnitamsldurslnihiunishueiosnuweanases

Uy n MELOANOTOR  coR  AOR  95%CI p-value
n %
nsldyvisluii <0.001
Tafld (919849) 1,597 385 24.1 11
el 228 120 526 344 266 1.92-3.69  <0.001
Talusou 12 1hou 190 157 826 14.80 9.29 599-14.41 <0.001
LI 0.015
W8 (97989) 636 208 327 11
N 1,390 457 329 101 137 1.06-1.77
nguaty (U) 0.307
<16 (871989) 884 259 29.3 11
17 720 237 329 119 085 0.54-1.33  0.473
>18 426 172 404 165 0.63 0.34-1.16  0.141
SETAUNISANK 0.271
1.4 (97989) 812 237 29.2 11
1.5 743 234 315 113 1.17 0.75-1.84  0.490
1.6 475 197 415 171 1.61 0.87-297  0.128
n1sAnYIVRItAN 0.215
Tailaseu (91989) 49 23 469 11
Usgaudne 543 170 313 052 049 0.22-1.09  0.082
Wsgu@nwn 894 296 331 055 044 0.20-0.97  0.041
Usanaauly 508 171 337 058 0.43 0.19-099  0.046
msﬁnwwaamsm 0.179
laileSeu (81989) 49 15 30.6 11
Usgaudne 526 171 325 108 240 1.02-5.68  0.046
Wsu@nwn 827 264 319 108 241 1.02-570  0.045
USaynaauly 609 215 353 123 268 1.09-656  0.031
ﬁﬂ’]Uﬂ']Wﬁﬂ']il']iﬂ'] 0.010
A (81989) 1,354 418  30.9 101
nine 115 49 426 193 215 1.31-353  0.002
N34 554 200 36.1  1.29 1.09 0.80-1.49  0.488
ASNANUTAINITAN 0.910
Tallaf (91989) 574 199 347 11
o 1,451 468 323 091 098 0.73-1.33




M19199 1 AnuduiussEnitamsldurslnihiunishuesomuweanases (o)

Uy n MELOANOTOR  coR  AOR  95%CI p-value
n %

FIULVIIATAUATY 0.300

YN (91989) 98 26 265 11

Uunang 1,879 625 333 133 144 0.83-249  0.196

$1578 a6 17 370 156 1.03 041-262  0.948
SanhusAIasha 0.315
woanagoa

Taifiy (8n989) 683 174 255 11

lalnewiiu/lainsu 286 99 346 152 1.32 0.87-201  0.190

Ay 1,039 391 376  1.67 098 0.75-1.28  0.869
U1IAANATDIAY <0.001
woanagaa

Taifiu (81989) 1311 357 272 11

lalneiiu/lainsu 213 55 258 093 075 0.48-1.19  0.227

o 498 253 50.8 269 183 1.40-2.40 <0.001
\ouatinda <0.001
\A30sRNLEaNDTDd

Taifia (81959) 847 122 144 11

lalnawiin/lainsu 360 69 192 141 145 1.01-2.09  0.047

o 816 472 578 796 525 4.01-6.88 <0.001
NISWULTNLZIWN <0.001
\A30sRNLEANDTDd

lalipeiiiu (61989 564 119 211 1 1

g 1,459 545 375 232 169 1.28-2.22

MR @0AkY Multiple binary logistic regression
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M19199 2 ANUFURUSIENIamMsldurslnihdunisldiae

. Tansan
Uy n ¥ COR  AOR 95%Cl p
n %
nsldyvisluii <0.001
Tafld (919849) 1,592 9 06 1 1
el 225 2 09 079 037 0.03-3.87  0.403
Talusou 12 1hou 189 24 127 2033 19.01 6.46-55.93 <0.001
LI <0.001
W8 (97989) 629 23 37 1 1
N 1,386 11 08 017 0.4  0.05-0.40
nguaty (U) 0.156
<16 (871989) 881 11 12 1 1
17 717 12 1.7 122 087 0.10-7.70  0.899
>18 421 12 29 258 258 0.38-79.02 0.210
SETAUNISANK 0.117
1.4 (97989) 811 12 15 1 1
1.5 737 13 1.8 133 133  0.12-10.31  0.932
1.6 471 10 21 172 015 0.01-2.61  0.191
n1sAnYIVRItAN 0.210
Tailaseu (91989) 48 5 104 1 1
Usgau@nu 536 11 2.1 0.24 267 0.32-22.51 0.366
Wsgu@nwn 890 10 1.1  0.10 089 0.10-7.86  0.919
Usanaauly 508 8 16 013 051 0.05-537 0.571
USayn3nuly 606 16 26 022 028 0.03-231  0.235
msﬁnwwaamsm 0.010
Tailaseu (91989) 48 a4 83 1 1
Uszaufnw 521 11 21 019 012 0.02-0.94  0.044
Tsgu@nw 823 4 05 005 004 0.00-0.35  0.004
Usananuly 606 16 2.6 022 028 003-231  0.235
ASNANUTAINITAN 0.625
Tallaf (91989) 570 11 1.9 1 1
o 1,444 24 1.7 086 131  0.44-3.88




M19199 2 ANUFURUSTERIaMsldyrslnihdunsldiaw (ie)

. Tansan
Uy n ———>—— COR AOR 95%Cl p
n %

FIULVDIATAUATY 0.322

YN (91989) 98 2 20 1 1

Urunana 1,868 31 1.7 138 074 0.08-6.74  0.791

$1578 a6 2 43 414 010  0.00-3.67  0.208
Uanlgigywn 0.263

Talld (919849) 1,597 21 13 1 1

lalnewiiu/lainsu 354 8 23 191 182 0.49-673  0.370

14 17 5 294 4444 622 0.66-58.48  0.110
wsan gy 0.006

Talld (919849) 1,747 25 14 1 1

lalnewiin/lainsu 236 4 1.7 066 008 0.01-061  0.016

1t 7 4 571 9443 954  0.84-88.3  0.069
iousdnldifyan 0.016

Tafld (91989) 1,443 12 08 1 1

lalneniin/lainsu 431 3 07 092 098 0.23-422 0.984

1/ 115 19 165 2055 469 154-14.24  0.006
nsiiulasanigyyn 0.004

lalipeiiiu (61989 1,383 13 09 1 1

LAY 607 21 35 383 473 162-13.84

e @0Aky Multiple binary logistic regression
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aa uonantiu Sawuin WiFEge (AOR = 0.33; 95%Cl = 0.20-0.57) JanautusTsou@n
(AOR = 0.16; 95%C| = 0.03-0.76) FaauuSayan3vuly (AOR = 0.09; 95%CI = 0.02-0.48)
nsfifieuainguymd (AR = 4.20; 95%C| = 2.33-7.56) waznsnuLiiulawanyys (AOR =
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M19199 3 ANNAURUSIENIaMsldurslnihiunisguun

Uady n — W or  AoR 95%Cl  p-value
n %
nsldyvisluii <0.001
Tafld (919849) 1,579 15 09 1 1
el 226 26 115 1300 733  3.61-14.89  <0.001
Tluseu 12 oy 187 70 374 59.85 3346 17.50-63.99 <0.001
LI <0.001
W8 (97989) 622 69 11.1 1 1
N 1,382 43 31 026 033  0.20-0.57
nguaty (U) 0.344
<16 (871989) 880 44 50 1 1
17 708 35 49 096 120  034-425  0.774
>18 420 34 81 176 243  0.52-11.23  0.256
SETAUNISANK 0.226
1.4 (97989) 806 44 5.5 1 1
1.5 733 38 52 094 054  0.15-1.94  0.347
1.6 469 31 66 129 027  0.06-131  0.104
n1sAnYIVRItAN 0.021
Tailaseu (91989) 45 8 17.8 1 1
Usgaudne 5% 31 58 029 026  0.05-1.19  0.082
Wsgu@nwn 889 48 54 026 0.16  0.03-0.76  0.021
Usanaauly 500 25 51 024 009  0.02-048  0.005
ﬂ"liﬁﬂi?}"l‘lli]\‘i&ﬂiﬂﬂ 0.151
laileSeu (81989) 46 5 109 1 1
Usgaudne 520 25 48 044 263 0.48-14.43  0.265
Wsu@nwn 818 43 53 045 333 061-18.15  0.164
USaynaauly 602 39 65 057 552  092-31.95  0.057
amumwﬁmmim 0.456
A (81989) 1,339 71 53 11
nine 113 7 62 132 087  030-249  0.791
N34 509 35 64 124 145  0.75-2.82  0.268
A1SNNTAINITAN 0.385
Tallaf (91989) 570 33 58 1 1

T 1,433 80 5.6 096 133 0.70-2.54
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M58 3 AnuduiussEniensTiyvs i funisguyv (e)
Uady n — 3 or  AoR 95%Cl  p-value
n %
FIULVIIATAUATY 0.709
#1NU (91989) 98 4 41 11
Uunang 1,857 104 56 136 167  0464-633  0.447
1928 46 5 109 277 193  031-11.94  0.478
Jaguyws 0.200
lalgu (61489) 1,126 46 4.1 11
Tivmewiiu/linsu 293 19 65 174 090  041-202  0.806
au 552 48 87 218 156  089-271  0.118
ANIANGUYWS 0.641
lalgu (61489) 1,722 94 55 11
Liwneiiu/laivsu 225 14 62 126 074  032-1.70 0474
au 34 4 118 240 141  039-508  0.597
\ouatinguyus <0.001
laigu (81989) 1,307 26 20 11
Tivmewiiu/linsu 371 12 32 152 126  0.54-293  0.588
au 310 74 239 1449 420 233756  <0.001
nswiulsreanywis 0.007
ldeoiu ($1989) 1,073 33 3.1 11
LAE 917 79 86 289 205  120-3.48

e @0Aky Multiple binary logistic regression
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msldyvslntindanuduiusiunsiuedesiunoanesed nsliiguiuaznisgu
yrieghiituddynisadd oiunena il

nsldynilnifianuduiusfunsiueiesiuneanssedetisiiodAgynieada
o5uelein gildyslniinluseu 12 Weudriuan flomaduaiesiuueanesedidu 9 1w
(AOR = 9.29; 95%C| = 5.99-14.41) fiflorfisuiugilsiineldynilud fineldyniludi 4
Tonmanuip3esnuLeanosoalliu 2.7 i (AOR = 2.66; 95%Cl = 1.92-3.69) Lﬁ'at,ﬁwﬁ’w:iﬁhj
wneldyvislilin aeandesiunsinuilulsemalne wwumadauie lufesuey 14-17 9 lu
LUANTUNNLIILAT 6,167 AU WU MIAuAeshsLeanesealiuamsianniinusnaiigdy

nauelguuns N1 1? waznrsnuniuasuisesdrunduszuulul 2020 9nn15ANWILUY

9 U 9

AAFRYIN 25 FeauaznsAnwwuulutiamn 3 e Tudegu 458,357 Au wudn Msldums



12

InfihiiaandesgenanisnuASoRNLeANo8ea 6.62 1N (AOR = 6.62; 95%Cl = 5.67-7.72)
LAZNITANLATEIANLDANDTRARE 1NN 6.73 11 (AOR = 6.73; 95%C| = 4.50-10.07) Lil®
WeudugAldlgursini ™ wagmsdnwiludseinmansgeisng wuuaiadaring lutdnfnw

FEAUNMINGTEE 631 AU WU NsLEyms i danuduiusiunishuasesiuweanesed

(Y 2=18.62, p<.001) LagnIANIATOIRLUBANEBOFDE1WIIN(Y 2=12.20, p<.001)™¥
mﬂ%’wﬂw%ﬁmmé’uﬁuﬁ‘ﬁ’umﬂ%’ﬁzmﬁasmﬁﬁaﬁwﬁzymaaam asuUnelAI Q’ﬁ
THynlaiinluseu 12 iWeudiinuun Memalunisléfawndu 19 wh (AOR = 19.01; 95%C
- 6.46-55.93) Wawfivurugilsiingldyvdliih aenndestunsinululssimeanigessn
Junsdrsaszaund iWunsfinerszesenuuulidmd Tulesuey 12-17 U 9,828 au
wui efimsmuaudnusdu 4 msliyndliiiunnudssdonsuduldiye 2.19 fs
3.41 windewfisufuglalldynalnin®® wazasfnwinuunsmumuissanssuegady
%UU (Systematic review) 11ANSANYITEHZE1T 3 13BANATUUUAIAKAYING 18 1304

AsouAquisuLazinaneudy 128,227 au wuin galdyvilaifinauidesienisly
Ay 3.47 Wi (AOR = 3.47; 95%C = 2.63-4.59) ileifterurugiilaildyw3laifint®

nsldyvslidindienuduius funsguyvidesreiitdodfameati esunelsin §ild
yluilusey 12 Weuiusn fMenalunisguynsidu 33.46 i (AOR = 33.46; 95%Cl
= 17.50-63.99) Wewflsuiugilaildyvalain wagingldynalni Memalunsguyniidy
7.33 197 (AOR = 7.33; 95%Cl = 3.61-14.89) laiiisuiuglaildynslndia aonndeaiy
nsfnwlulsemaansgosn Tusguaanesidonazsgauind wuuieauludnamtn sening
T 2013-2016 Tuosu 6,258 au wud galdyvalii a FuFusudnw Memaguyvium o
A1 4.27 Wi (OR = 4.27; 95% CI: 2.75-6.62) wazguiuuszsn 3.51 1 (OR = 3.51; 95%
Cl: 1.97-6.24) lewfivurugiladldyndlnda a SuFududnu ™ waznisdnwiluigaeu
weidn TulniSeudseufnuineulate 808 au wuulutramidi 3 szee U 2013 2014 uax
2015 wui1 sldyvialatitwiunennsguyns Tussesdl 1-2 = 7.08 i (AOR = 7.08; 95%Cl
- 2.30-21.42) uagluszaril 2-3 =3.87 11 (AOR = 3.87; 95% CI =1.86-8.06) \ilaifieuius]
syl Puagasdnuluussmeldniu wuuamalludroni daud U 2014 Fe 2016
TutinSousyiuTsonAne e 7 wazinsa 10 a1 SuSudufnw 12,954 AU WU mﬂ%’wé
i Sudududne aeiloniaguyvd a fuilduaanishiamy 2.14 w1 (AOR = 2.14;
95%CI = 1.66-2.75) Wlaifisuugilaldynilain o SuSududny @
55unssuegafuszuy anunanEAdeRafamissningd 2015 A 2019 (JunsAnwiuuy
fugu 14 Bos lufesuony 13-19 T lunivglsvuarasinunie 6,619 au nud Yoquild
Y3l JuSududidng axfllenaguyvaifu 4.06 11 (AOR = 4.06; 95%CI = 3.00-
5.48) Wawisuiutosuitllldymalui o SuBudufnum

LASNITNUNIU



13

todnfnuazgauds

n1533e il duiTainsziiuuniadning Felienassymnuduiusiganale
aglsfinunuidetiyautede Wunisdrsiaiildvuindiegnsdiuiuiinuasiivdoyaly
Tsa3eu 4 wits 4 vune HadenududuvuaninGeudsaudnunoulany Sariansysel

URIGHGITE

v o 4 o a v ¥ L4 ! A ¥ & [

daiauauuzdmsunisian1sIdelulduselevd mhenuifeitewsluseau

wleuisuazseAuUfURANTs ArseannguuevsenInsns eldesiunisiindienislaynsini
mipauluseauuuang laun 1saseu mhenuiifeitedwaziunases AsdnszuuLh
o oA | Y Al v o aa A A I3 q' %Y
seianguidssionsldynsind TnglamezdnSeunnuesesnuieanased guyvsuagldiay
FIWNINFIARANTIUNMTASESHaunIN ienstdesiunssusuldyrslviluinGeu
v o awv Y = = a - vy v
datauauuzlunsinddeasedaly asiinisAinulu@eamunin welvdaudila

= ) a ' ¢ o a
i’]ﬁl’]\‘iaﬂsﬂﬂLﬂEJ'Jﬂ'UWZ]G]ﬂiimﬂqﬁLaULﬂﬂi@Qu‘lausﬂaﬂ‘UﬂLiﬁlu

LONE1591999

1. Armstrong-Mensah E, Woolcock D, Jeon J, Gaur P. E-cigarette Risk Factors and
Effects on Adolescent Health in the United States. Res Health Sci. 2019 Nov
18;4:p357.

2. Editor. Health Risks of E-cigarettes, Smokeless Tobacco, and Waterpipes [Internet].
Clear The Air News Tobacco Blog. 2015 [cited 2020 Nov 11]. Available from:
http://tobacco.cleartheair.org.hk/?p=8953

3. Bold KW, Krishnan-Sarin S, Stoney CM. E-Cigarette Use as a Potential
Cardiovascular Disease Risk Behavior. Am Psychol. 2018 Nov;73(8):955-67.

4. McConnell R, Barrington-Trimis J, Wang K, Urman R, Hong H, Unger J, et al.
Electronic Cigarette Use and Respiratory Symptoms in Adolescents. Am J Respir
Crit Care Med. 2016 Nov 2;195.

5. Hammett E, Veldheer S, Yingst J, Hrabovsky S, Foulds J. CHARACTERISTICS, USE
PATTERNS AND PERCEPTIONS OF ELECTRONIC CIGARETTE USERS WHO WERE
NEVER TRADITIONAL CIGARETTE SMOKERS. Addict Behav. 2017 Feb;65:92-7.

6. Cullen KA, Ambrose BK, Gentzke AS, Apelberg BJ, Jamal A, King BA. Notes from
the Field: Use of Electronic Cigarettes and Any Tobacco Product Among Middle
and High School Students — United States, 2011-2018. Morb Mortal Wkly Rep.
2018 Nov 16;67(45):1276-7.



10.

11.

12.

13.

14.

15.

16.

14

Moore G, Hewitt G, Evans J, Littlecott HJ, Holliday J, Ahmed N, et al. Electronic-
Cigarette use among young people in Wales: evidence from two cross-sectional
surveys. BMJ Open. 2015 Apr 1;5(4):e007072.

Savigamin C, Jitwimungsanon J, Rattananupong T, Sittipunt C, Sriprasart T.
Prevalence and Risk Factors of E-cigarette Users in Thai College Student. Clin Med
Res. 2021 Apr 12;10(2):47.

Rothrock AN, Andris H, Swetland SB, Chavez V, Isaak S, Pagane M, et al.
Association of E-cigarettes with adolescent alcohol use and binge drinking-
drunkenness: A systematic review and meta-analysis. Am J Drug Alcohol Abuse.
2020 Nov 1;46(6):684-98.

Unger JB, Soto DW, Leventhal A. E-cigarette use and subsequent cigarette and
marijuana use among Hispanic young adults. Drug Alcohol Depend. 2016 Jun
1;163:261-4.

Nicksic NE, Barnes AJ. Is susceptibility to E-cigarettes among youth associated with
tobacco and other substance use behaviors one year later? Results from the
PATH study. Prev Med. 2019 Apr;121:109-14.

Thepthien BO, Tinn CS, Ofuchi T, Kim B. An analysis of e-cigarette and
polysubstance use patterns of adolescents in Bangkok, Thailand. Tob Induc Dis.
2021;19:88.

Rothrock AN, Andris H, Swetland SB, Chavez V, Isaak S, Pagane M, et al.
Association of E-cigarettes with adolescent alcohol use and binge drinking-
drunkenness: A systematic review and meta-analysis. Am J Drug Alcohol Abuse.
2020 Nov 1;46(6):684-98.

Hefner KR, Sollazzo A, Mullaney S, Coker KL, Sofuoglu M. E-cicarettes, alcohol use,
and mental health: Use and perceptions of e-cigarettes among college students,
by alcohol use and mental health status. Addict Behav. 2019 Apr;91:12-20.
Compton WM, Einstein EB. Assessing the Association Between Electronic Cigarette
Use Among Cannabis-Naive Adolescents and Future Cannabis Use—OQOverlapping
Substances. JAMA Netw Open. 2022 Jul 22;5(7):e2223282.

Chadi N, Schroeder R, Jensen JW, Levy S. Association Between Electronic Cigarette
Use and Marijuana Use Among Adolescents and Young Adults: A Systematic

Review and Meta-analysis. JAMA Pediatr. 2019 Oct 1;173(10):e192574.



17.

18.

19.

20.

15

Barrington-Trimis JL, Kong G, Leventhal AM, Liu F, Mayer M, Cruz TB, et al. E-
cigarette Use and Subsequent Smoking Frequency Among Adolescents. Pediatrics.
2018 Dec 1;142(6):e20180486.

Bold KW, Kong G, Camenga DR, Simon P, Cavallo DA, Morean ME, et al.
Trajectories of E-Cigarette and Conventional Cigarette Use Among Youth.
Pediatrics. 2018 Jan;141(1):e20171832.

Chien YN, Gao W, Sanna M, Chen PL, Chen YH, Glantz S, et al. Electronic Cigarette
Use and Smoking Initiation in Taiwan: Evidence from the First Prospective Study in
Asia. Int J Environ Res Public Health. 2019 Mar 30;16(7):E1145.

O’Brien D, Long J, Quigley J, Lee C, McCarthy A, Kavanagh P. Association between
electronic cigarette use and tobacco cigarette smoking initiation in adolescents: a

systematic review and meta-analysis. BMC Public Health. 2021 Jun 3;21(1):954.



