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E-Cigarette Use Behaviors and Lung Function Among Employees in Alcoholic-Serving Restaurants

Abstract

This study aimed to investigate e-cigarette use behaviors, the prevalence of abnormal pulmonary function,
and factors associated with abnormal pulmonary function among restaurant employees in a province of Thailand.
A descriptive cross-sectional design was employed. Data were collected using a structured questionnaire and
spirometry. Descriptive statistics were used for data analysis. The participants comprised equal numbers of
males and females (50.0% each). Most were aged 25-44 years, with the largest proportion aged 25-30 years
(73.33%). The majority were single (70.0%) and had hypertension (76.67%). Stress was the most commonly
reported reason for e-cigarette use (46.67%). More than half reported daily use (53.33%). Most participants-initiated
e-cigarette use at 15-25 years of age (80.0%), with the youngest initiation age being 15 years. The most popular
device type was the pod-based e-cigarette (56.67%). Abnormal pulmonary function was found in 30.0% of
participants, predominantly mild restrictive ventilatory impairment (20.0%). Fisher’s exact test was used to
examine associations, and crude odds ratios (Crude OR) with 95% confidence intervals were reported. Factors
significantly associated with abnormal pulmonary function (p-value < 0.05) included age > 40 years, e-cigarette
use duration > 8 years, and initiation of e-cigarette use at age < 25 years. These findings suggest that e-cigarette
use may adversely affect pulmonary function. Therefore, health education and measures to reduce e-cigarette

use among restaurant employees should be promoted.
Keywords: E-cigarettes, Smoking, Lung function, Restaurant Employees, Alcoholic Beverages

unii
Tutnslaiftfisinn msldyvalailudssmalneld

nangraesaznsiudeya aussanmUanduduilddy
lunmsussiliuaunainvesssuumadumela ware1alasu

%’Uﬂqquauiq]Lﬂlwﬁuagj’]qgia[,ﬁaq LLﬁUM%ivLWﬂ’]ﬁ]gqu“ﬂu Nﬁﬂﬁ%i’luﬁ]’]ﬂﬂ’]ﬂ%ﬂﬂ%‘lWﬁ’] LLﬁﬁ]%ﬁﬂ’]iﬂal’l’léJNaﬂﬂ’ﬂu

a o eda ! o » o o ' S (1)
NAANUNVINANYNUE LANULUILEUNSIIN DAL A1SLY Uﬁ@ﬂﬂﬂmﬂmmmmml

. o . o2 ve 9 a e X d e o ad o o o i d
Tunguenvusaz evinuistusgaiulade Tnedld Tudausunig daordawisil@adudmineniion

Fnuniadianudlenaiaindeuiiyudindifiany
Uaamﬁamhw%%lﬂ ﬁy’aﬁazaaqlamnqw%’llw%ﬂs:ﬂaw’ha
ansnivanevin wu dledu nsidulnanea wagndigesu
Fsonanemsszaeifesdaidoymaiumelauardsuase

7 uananil falsreunnrUsnsnay

szuumaiumelal
Beunduiidniusiumsldyvalnih E-dgarette or Vaping
product use-Associated Lung Injury; EVALI) sﬁqﬁmmqmm
Fausiennisle welagwnn wiuwihen Tuauisnnezmela
fuWa waze13dien1INIITEUUNMIBALDINITIIN?
YoyaraUsemaTeuUay EVALL 1uauinnlugi a.a.
2019-2020 waznwumsideTinusdin nedulvadungu
01 18-24 1 agviouanuideswesnsliyviwihlnesiany
ludeguuazieyiauneudy Jeyan1sd1sirvesdninauy
AR iszy iy ihlulssnalve sy
og19un Tnglud) wa. 2567 wugldymslali 900,459 au
waznuunlunguisvinaueny 25-44 19 vuzifeniu
FMUATIRNGANTTUMUGUN NV TEHINT WA, 2564 T8y
Ayl 78,742 au® winansznusioguamazisy
Usnguniu uideyaaiiaifeiusnsnsiuthouaside
Finnnyvlwiilulssalnedsddia esandedida

afyiiflanuuszneunsiuessaunn tnsnng
Susmsfisieiniosruueanegedsuinidnvaens
eoudung Wausnseniuiu wagilussennianisyineu
ﬁawmﬁm%aﬁummLf-ﬁa@LLazwqaﬂﬁmﬁmé’mqmmw
VBWTNNUUINT Joyadgaszyingsnadiuemisuas

© & a
LUBNWINIEUN

iwdeshnludminfidraunnie 11,506 $1u
YUIANGULTINUY NUTEREWINUTENM 649,197 AU Uae
NAULIUIULATUINITOIMNT/ARAIAITHLTIUTILIUNIN
Fsnsounquuiinauuemsuazgliuinsiadesdin”
nauussnudsnanIadungudssnnalng fnslétunis
AnwaunmainnsUszneue Tneg szl lneanz
Ussifuwginssumsliyvdliiuasnansenusossuuma
Fumela iosmnmevhanuluuensiiswmheweanesod
oisdestumeden uandosemsldansilafudie
mssleupae Taansdutaaroatleanyviliihwosiu
Hunaun® Bdlundidu Ssseudeyaluiufismia
wisilsiagvieunuliunsldyndliinlungueuengiios
Tnenuanugniuindnuadiedesas 36.14 @ sgnslsiny
JeildeyadiiniisafungAnssunisldyudiniuay
aussanmenlungumiinauiuemsiismineedesiu

Health Sci J Thai 2026 January - March 8(1): 20-29

21



22

npAnssuMsguynliniuazaussanmusavasninnuluiusmsivieiaieshuueanased

weanosaddadunssnuuimssuunnluiuiivioade
uazillemaduiadadoidosdsnanluudunnsmihanuaie
ety nsfnwiafeiedanudududelfldtoyaids
UszdndiAeafungAnssunisléyudini augnues
aussonmUoniaUnd waredefiduiusivaussanim
Vanraunalunguninnuiuemisludminuails duas
Juusslevisonisiiseiiguninussanu n1sesnuuy
wnsmsdsasuavanluanulsznauns wagmMsimug
wnadalsueseduituiidely

TnguszaeAnIsine

1) lefnwingAnssunisguyndliiiveaniinay
Fruemns Tudaniauiavils

2) WefnwiArugnvssaussnAmUsaiaUnAves
wiinnuiguyslaihluiiuens Smiausiomils

3) iloAnwtladefifiauduiusivaussnaimlon
AnUnAvinnsguymsliin

/15398
FULUUNTIRY
MATETumMsAnwLUUAAGRYA (Cross sectional
study) Tugassgwinaieu 5uAN 2567 - AL .M. 2568
Uszannsuaznguinagne Ussannsiidnw Aewiina
waeLazads a1y 18 Yauly fugiRemluguemmsi
SmhawSesuleanesedUssn “ulida” luswnadios
Fr¥auiede Tne “$1utlsTa” vanefi $ruenms/annu
Uimsiidmmineiniesdiueanesoduasinitdligna s
Meludw Walrusnmstraduisnansdudulsedn wagil
Snwaiznisliusnsdiensisindeunsedsassadundn
nsouUsErNsAinGsld (Accessible population) 19310
eFentnauvesiudlaiiinnariuasBusenliiu
Toya 9mm 12 $1u shumtineuiidndslaieau 8o au
(Frunuidusuninauludwidinasiuasdiddd
Tugranandne s waundnauimuavessuneies)
nsAndenngudegeaiunsuuuldonduaiy
W1azidu (Non-probability sampling) InefnLdenuuu
191¢94 (Purposive sampling) wuudu 2 dunew dun
(1) Aadendudslaiidnnasiuasduseslmdriudiiv
doya 31U 12 U way (2) Andengidnsiumeluusiay
Fulagmsuszrduiusuavfyntnanunnulavadasla
Mntudansos “glayudlaiilutiagiu” Fedon
“lutag 30 Fufisian aufefuiiiudoya viwuldldyns
Iylitwidolii” finoudn “14” uasidunasidaitn axlésy

A1585UN8518AZLDYANTTIVULATAIUNNTULDY NBUABDU

Health Sci J Thai 2026 January - March 8(1): 20-29

WUUABUNINKAEATIENTTONIMUBA ulinguiiedia
AsU 30 au v msAnwlallaldnsdushegnauuunin
thasu Falslsjsdradsmaunulsznsamusluiud

et (inclusion criteria) 1 (1) 87 18 Bauly
(2) fuszaunisalvhenluiutdaesnies 1 U 3) 19
yi3liilutiagiu (melu 30 Fuitkinumn) @) Bufidhsiuns
Welawadaslanazasuuduseu uaz (5) Lifilsauszanm
Aerfussuumadumelaviedesiiunmdidads iwu Tsa
Uamgaiuiods unSeon vislsavioudin dauinaseide
on (Exclusion criteria) e (1) lalanansaufofmatu
ABUNITNTIVEUTION MDAl (2) Dleunielivunzay
Aon13n5alulsuns 1y 81N15UINRUNTITNTULSS
NioAURAUNRAIULATIATIINTWEN Lag (3) Nan1TNa
aoudalulswss ik unasiAuAINN1IATIIRNNLINTEIY

Auningusneg Ineligns nausegns 311w 30 Ay
INNIAMUATUINEIBEN 1HA1NNITAUITUIAFIDENS
WleUszanas “Auyn” vesanssanmUoninund lagld
gnsUszanadnduissdumILTeiiu 95% e n0 = (A2
p(1-p))/dA2 Amun Z = 1.96, p = 0.30 W d = 0.155 141
n0 = 33.58 Mntulfuuiileussnsiivmadiia (finite
population correction) Taaimua N = 80 ¢ n = n0/(1
+(n0 - 1/N) = 23.86 (Uadu 24 Au) 1ﬁ"ﬂfjuﬁaasj'mﬁy’wm
24 s levpLvnsgapdedesa/msnonusi (Non-response
vi3o Dropout) §3delsUsuIfinvunfedisiesas 20 A
widnsia

a v al

wundiegslaglddnsuienisagideteyaiinig

o U

n/(1-0.20)%*"

Y [

NAUMIBE19TIWIIUIU WLTU 6 AU AITUNAUAI0E1934d

v
LYY

nsalld wazAwiandu n_final = PIaTiU

D

17U 30 AY

\n3aaflafildlunnside

1) n1snsivaussanimden laeldiaiesnsia
aussanUeavisealulsfives (Spirometry) te Spirolyser
Q13 éu SN 17 0979 nageup1 FVC, FEV1iag FEV1/FVC
Tnedlusunsudnsagilunsiiusiumudeyadiuynna
wagdayan sy 1y e og tvitin daugs dudinane
Aoy Uiﬁamiquyﬁ wazUsziRReafulsrensien
fuAmuRaUnATeITULMLAUMETa wanamaNssanIw
UARIULUINIINITHUANAVDIANIANDTLIVANAA SN
Uszelny

2) uuudeun NI 338 il Tigmsenand
AIFDUAIUATII M (Content validity) Imwﬁmq
Al 319w 3 vu e 10C Tuusiayda difn 0.72 - 0.80
Uszneulluuuaeunuililunsidedunuuaeuonuiien



E-Cigarette Use Behaviors and Lung Function Among Employees in Alcoholic-Serving Restaurants

fu “msldyulai wiadu 2 daw 59 15 do fail
il 1 uuaeuamiaduduyana $1uau 8 4o laun
WA 91g SEAUNIANY anunaNsa maun 1sauszdndn
warduuaBnluaseunsy udananandnlunisly
Yl
il 2 uwuasunudnuazkasgAnssMSlayYS
Tnih S 7 4o WA szevnanmsliyvsliihaudstagiu
Aud/guuuunsld (e Wy tuiduuede orgdld
yvlwihedausn hwaismsgu (9u guidniew/guid
Uenlnonsy/guinuazdeiios) yanalndmfisinsliyms
i Usnamazarwdlunisldsetu uavain/sziam
Qﬂﬂﬁzﬁqﬁlw%ﬁw (u pod, mod tHuu)
N13IALAZNTUUARAYIIUUUFIUDIN
wuvaeuaruiunuuneuiden (Structured
questionnaire) LitetAudaya “nslaywdluiih” Tasamny
Tnefuadoslunndelissy “yvlwity/nsliyniini
(e-cigarette/e-cigarette use)” athsariaLe wuuaoUny
wUadu 2 dau 59w 15 Jo W HusuusBsdanga (categorical
variables) §I3unTIdEUANNATUTIWTBIAMBURUTWIN
Joya wavulanalnvasuiluduiuuaziosazosusiay
ANy
ol 1 deyaduynna S1uau 8 e leun e ong
JEAUNISANYY anuInaNsa maun 1sausedna 91
aundnlunsounir wazmanandnlunisldyviliih lae
Avuansdanguilion1siiauenalTamssauUINANNITI
HAN1TIAE (Table 1) loun o1g 25-30, 31-35, 36-40 uag
41-44 Y seAumsfing) (ﬁw/@a) anunwausa (lan/ausa/
ne/weniiuey) maun (wns/Aas/daanm) lsauszane
(Pruiulaiings Tsanseing luduludengs wivnnw) 3muou
auTnlunseuns (1-5 uaz 6-10 Aw) wazmARananly
mﬂ%’qﬁlﬂ/\lﬁﬁ (san@ Lﬁﬂw%‘ uid AaneLeon/seuaane)
dudl 2 dnwaisuazngAnssunslayslain dwou
7 4o WuA szognamsldyniliihaudsdagiu Al
nsldietu sunuunsly ogdaldyvliinedusn was
UszLavgunsaiyndliingdld Tasuauenaidanssaun
#n3l Table 1 lauA seegiiannisly 0-5, 6-10, 11-15, 16-20
wag >20 U aadnsld 1-2, 3-5 uay >5 ase/Su sULUU
msld (@siianeafuunsady/lsiasiiaue) mq@ﬂ% (<15,
15-25, >25 V) waglszvgunsal (¥fiauvis, mod, pod)
maudanaaussonmdenanalulswns Suundu
“Uni” way “Haund” lngerdesosazvasdrnInnziy
(% predicted) 994 FVC, FEV1 tag FEF25-75% 323AUA"
FEV1/FVC (9%) Tneriwiua Uni (Normal) e FVC >80%

predicted, FEV1 >80% predicted, FEV1/FVC >70% ag

o

FEF25-75% >65% @y Anund (Abnormal) 1iiegian@

e

Snogetaanilasnenisiininnaeining wasdnseu
anugunsady dndes (Mild): FVC w3a FEV1 66-80%
predicted, FEV1/FVC 60-70%, FEF25-75% 50-65%;
Urunang (Moderate): FVC %39 FEV1 50-65% predicted,
FEV1/FVC 45-59%, FEF25-75% 35-49%; Wag JULII
(Severe): FVC is® FEV1 <50% predicted, FEV1/FVC
<45%, FEF25-75% <35% wad lunsiasizaiadad
fviuawa “Aaund” Wednasianuiaunilusydule
sEFUnTannaeiTedy ez uundnvarAuRnUNR
Wu 3 wuu lewn maxqmﬁumwﬁum&ﬂﬂ (Obstructive
abnormality) 1ile FEV1/FVC <70%; anazsifanisueis
fvealan (Restrictive abnormality) dlo FVC <80%
predicted $2uAU FEV1/FVC >70%; Wag Aghaunfiuy
wetu (Mixed abnormality) lewuihs FVC <80% predicted
uay FEV1/FVC <70% Wiy

msiiususndoya

Dlumsviiadelundiildsunsinsansusesssesssy
mMATvNALENTIINMI RS TIIMTIe Ao stuNywd
Yo inendosuinasiug ot lavil SRU-EC 2024/139

2) fAfedniumsvesygnanginnisiueimsd
SeinIesnuneanageslusiaaiiios Saninusils
wazARLioNNANMIBE 199U 30 AUALLNQITIFAUA
Inedanananuainslanaglasunnuduseulneaedneal
BNYI mﬂﬁ?ulﬁﬁwmaLﬁa%LL%aimqﬂszmﬁuaz%umu
YDINITIVNY WIONUINUUUABUNNLALDTUIEIDN1INBU
DUNALLDYA

3) #378ANTUNITATIVAUTINNINUDAVDINGY
fhegreseaies Spirometry anannasg Tagligidnsu
N5R5291aiInse MaisURUY gauAduniluayn
(Nose clip) ietlostuauss warldurnewvioiaumela
(Mouth pipe) wSeuthaumelaoanussegsdoiiioniu
nanlaitlesnin 6 3w

adanidlunsise

IpTzvideyameaifdanssaun laun aid/Souaz
uazAadssdudonuumsg Iy nieuiian-Angegn
(Min-max) titeeunedeyaily nginssumsldyvdlain
wazANYNUBIaNsIoN MUaaRaUnnalulsues a1n
Thumasouaudiiussewinaladosig 5 fiuanssanInlan
WUnd/Rnun®) Iaeld Fisher’s exact test, Crude OR way

'
o v A

95% CI muunied1Agn p < 0.05

Health Sci J Thai 2026 January - March 8(1): 20-29

23



24

npAnssuMsguynliniuazaussanmusavasninnuluiusmsivieiaieshuueanased

NANISANEN

1nnsAne Teyadnuaziiluuazngingsuns
Tdyn3lafivesninauiuevisiisviioiadesis
weanesed (n = 30) nui nguseg I dumameuaznda
Windu (nAag 15 Ay; 50.00%) ﬁmqm?{ﬂ 30 + 6 U
(Mga-gaan 25-44 ) Tasdanilvgegtaseny 25-30 T
(Sovay 73.33) 5098901 41-44 U ($/az13.33) 55AUN1T
ﬁm«nwwWﬂﬁqmﬁaﬂ%mmwﬁsﬁﬂﬂ (Soway 33.33) 50984
iseuAnwneuUate/ . (Seeay 23.33) uazayUIy/
U7, (Seway 20.00) ngusegrsdulnglaniuninlan
(Sewaz 70.00) Huomaunms (Sewax 93.33) Lazdduiu
aundnluasoundd 1-5 Au (Fogag 80.00) ATUAYATN WU
TsaUszdmiinenunniigafomudulaiings (Fovas
76.67) sesaananzludiuludengs (Gosay 16.67) dw
15ANTENITUAZIUIMIIUNUS DAY 3.33 Wiy d1m5U
winmavdnlumslyysliin wusnniigndeienaneirden/
Hounay (Soway 46.67) 09ANADIAYIALALAINAUN/
iy (Govar 23.33) uadliifletiednynivhlu (Govas
6.67%) \fiefisanngdnssunsldyili wuirdiszes
nannsldiede 7.1 + 6.8 U (1-26 ¥) nednilugjegdas
0-5 T (53.33%) uaz 6-10 ¥ ($ovay 30.00) Anuinsld
fofunnnin 5 afy/Sunugean (Gesas 46.67) uarld
aﬁ’namnﬂ’m (regular/daily) Soeaz 53.33 m&gﬁ‘ﬂ%’wé
Tifinagde 23.3 + 6.8 T (15-40 U) Tnedulvgjisuldlugas
919 15-25 U (fovaz 80.00) wazgunsaiildanniiande
wan (pod) (Fowaz 56.67) s93a9u1ABlNA (mod) (Fosay
33.33) 31 (vape) (Govaz 6.67%) uaydfnuiauvi (3.33%)
Fauandlun1ed (Table) 1

Table 1 Sociodemographic characteristics and e-cigarette

use behaviors among restaurant employees

(n = 30)
Characteristics n %
Sex
Male 15 50.00
Female 15 50.00
Age (years)
Mean + SD 30+ 6
Min—-max 25-44
Age group (years)
25-30 22 73.33
31-35 2 6.67
36-40 2 6.67
41-44 4 1333

Table 1 Sociodemographic characteristics and e-cigarette
use behaviors among restaurant employees

(n = 30) (continue)

Characteristics n %

Education level

No formal education 3 10.00
Primary school 1 333
Lower secondary school 3 10.0
Upper secondary/Vocational certificate 7 23.33
Diploma/Higher vocational certificate 6 20.00
Bachelor’s degree or higher 10 33.33
Marital status
Single 21 70.00
Married 5 16.67
Divorced 2 6.67
Separated 2 6.67
Religion
Buddhist 28 93.33
Christian 1 3.33
Islam 1 3.33
Chronic disease
Hypertension 23 76.67
Gastric 1 3.33
Lipids 5 16.67
Diabetes 1 3.33
Family members (persons)
1-5 24 80.00
6-10 6  20.00
Main reason for e-cigarette use
Flavor 7 2330
Quit smoking 2 6.67
Fashion 7 2333
Stress relief 14 46.67
Duration of e-cigarette use (years)
Mean + SD 7.1+68
Min-max 1-26
E-cigarette duration (years)
0-5 years 16 53.33
6-10 years 9 30.00
11-15 years 2  6.67
16-20 years 2  6.67
>20 years 1 333

Health Sci J Thai 2026 January - March 8(1): 20-29



E-Cigarette Use Behaviors and Lung Function Among Employees in Alcoholic-Serving Restaurants

Table 1 Sociodemographic characteristics and e-cigarette

use behaviors among restaurant employees

Table 2 Prevalence of pulmonary function abnormalities

among restaurant employees (n = 30)

(n = 30) (continue) Pulmonary Function Indicator n %
Characteristics n % FVC
E-cigarette frequency (times/day) Within normal range 21 70.00
1-2 times/day 103333 Below normal range 9 30.00
3-5 times/day 6 20.00 FEV
>5 times/day 14 46.67 !
. Within normal range 21 70.00
E-cigarette usage pattern
Regular (daily) 16 5333 Below normal range 9 30.00
Occasional 10 33.33 FEV/FVC Ratio
Intermittent 4 1333 Within normal range 29 96.67
Starting age of e-cigarette use (years) Below normal range 1 333
Mean + 5D 23.3+6.8 Overall Pulmonary Function
Min-max 15-40 Normal 21 70.00
Starting age of e-cigarette use Abnormal 9 3000
15-25 years 24 80.00
Mild restrictive abnormality 6 20.00
>25 years 6 20.00
' Moderate restrictive abnormality 2 6.67
Device type
E-cig (stick) 1 333 Severe restrictive abnormality - -
vape 2 667 Mixed abnormality 1 333
Mod 10 33.33 Obstructive abnormality - -
Pod 17 56.67

ANIYNINENTIINNUBRRAUNRAYBINGNAIDENT WU
nauFREaNTNNUTIUEYNTINLIU 30 A A FVC wag FEVq
ogluinausiundindu fe 21 au (3ovag 70.00) uazAn
ot 9 Au (Fosaz 30.00) UngiANEnTIEIL FEVA/FVC
ogfluinausiund 29 au (Fevay 96.67) Lazdmniunasei 1 au
Sovaz 3.33) Wefinsanraaussanmienlagsiy wui
aussanmuaaunid 21 au (Fesaz 70.00) wazRaund 9 Al
($oway 30.00) lnsauAnunfduluaidunuudinang
YenefveslonsysudnTiae (Mild restrictive abnormality)
6 A (598 20.00) 998311 TEAUUIUNAY (Moderate
restrictive abnormality) 2 Al (5088% 6.67) LaglUUNEL
(Mixed abnormality) 1 au (5eeay 3.33) linuanuRnuni
WUUIINANITVEI8AITEAUTULTS (Severe restrictive
abnormality) LLﬁﬂ:ﬂWUﬂﬁMﬁ@UﬂaLLUUQW??u (Obstructive
abnormality) fauanslums1eil (Table) 2
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devadeuanuduiussznindatedadonduna
aussanwlen (Uni/Hnund) wun isammmﬂ%w%*lw%
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Table 3 Pulmonary function status and abnormality patterns stratified by sex among restaurant employees

(n = 30)

Pulmonary function outcome Male (n = 15); n (%) Female (n = 15); n (%)
Normal 11 (73.33) 10 (66.67)
Abnormal (any type) 4 (26.67) 5(33.33)

Mild restrictive abnormality 3(20.00) 3(20.00)
Moderate restrictive abnormality 1(6.67) 1 (6.67)
Mixed abnormality 0 (0.00) 1(6.67)

Note: Percentages are calculated within each sex (denominator = 15 per group). “Abnormal (any type)” includes

restrictive/mixed/obstructive abnormalities based on spirometry interpretation criteria used in this study.

Table 4 Association between personal/behavioral factors and abnormality among restaurant employees (n = 30)

Pulmonary function

Factors Abnormal Normal cOR (95% CI) p-value
n(%) (=9 n(%)(n-=21)

Sex 1.000
Female 5 (55.56) 10 (47.62) Ref
Male 4 (44.44) 11 (52.38) 0.73 0.15-3.49

Age group 0.563
<40 7 (77.78) 19 (90.48) Ref
> 40 2(22.22) 2(9.52) 2.71 0.32-23.14

Duration of e-cigarette use <0.001*
< 8 years 2(22.22) 21 (100.00) Ref
> 8 years 7(77.78) 0 (0.00) 129.00 5.54-3004.73

Starting age of e-cigarette use 0.071
> 25 years 0 (0.00) 7(33.33) Ref
< 25 years 9 (100.00) 14 (66.67) 9.83+ 0.50-192.98

Education level 0.046*
Upper secondary/Vocational 7(77.78) 7(33.33) Ref
certificate
Diploma/Higher vocational/ 2 (22.22) 14 (66.67) 0.14 0.02-0.88
Bachelor’s+

Chronic disease status 0.115
None 4 (44.44) 16 (76.19) Ref
>1 disease 5 (55.56) 5(23.81) 4.00 0.76-20.92

E-cigarette frequency (times/day) 0.236
<5 3(33.33) 13 (61.90) Ref
>5 6 (66.67) 8 (38.10) 3.25 0.63-16.79

Usage pattern 0.440
Occasional Intermittent 3(33.33) 11 (52.38) Ref
Regular 6 (66.67) 10 (47.62) 2.20 0.43-11.22
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Table 4 Association between personal/behavioral factors and abnormality among restaurant employees

(n = 30)continue)

Pulmonary function

Factors Abnormal Normal cOR (95% ClI) p-value
n(%)(n=9) n (%) (n=21)
Family members (persons) 1.000
1-5 7(77.78) 17 (80.95) Ref
6-10 2(22.22) 4(19.05) 1.21 0.18-8.22
Device type 0.229
Non-pod 2(22.22) 11 (52.38) Ref
Pod 7(77.78) 10 (47.62) 3.85 0.64-23.05

Note: using Fisher’s exact test. Crude odds ratios (Crude OR) with 95% confidence intervals (95% Cl) are reported.

Statistical significance was set at p < 0.05.
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