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The field of statistics is the study of learning from data. Statistical learning causes you to 
utilize the best possible strategies to gather the information, utilize the right investigations, 
and adequately present the outcomes. Statistics is an urgent procedure behind how we 
make disclosures in science, settle on choices dependent on information, and make 
predictions. Statistics is an energizing field about the rush of discovery, learning, and 
challenging your assumptions.  

 
LIFE SCI 3LL3 – Living Systems Laboratory Practicum provides students with the 
opportunity to explore various areas of study within Life Sciences in a small-group 
learning environment. This term, the theme focused on a lab-based statistics course that 
provided students the opportunity to explore databases through SPS software. Students 
were encouraged to gain knowledge in scientific research, learning several different 
statistical analysis methods. Within this course, they were challenged to develop research 
questions, run appropriate statistical test on their data, and compose a scientific 
manuscript.   
 
This STATure (STATistical applications for undergrad research exploration) publication 
is a compilation of the final assignments of students within the Winter 2022 course. Each 
report is a statistical story that reflects the knowledge gathered throughout the semester.  
 
Thank you to my students for a wonderful semester of learning, sharing, and exploring 
statistical analysis using SPSS.  
 
A special thank you to our Teaching Assistant’s: Andrea Krishnapillai, Jane Jomy, Mahsa 
Gholiof, and Taylor Hittner.  
 
Enjoy!  
 
 
 
 
Ms. Noella Noronha, MSc eHealth (Course Instructor) 
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known for using formulas to create drawings of real life objects, illustrations and artwork.  
"12000 ellipses" by Kanijoman is licensed under CC BY 2.0. To view a copy of this license, 
visit https://creativecommons.org/licenses/by/2.0/?ref=openverse.  
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TKH IQYHVWLJaWLRQ RI WKH RHOaWLRQVKLS RI AOcRKRO aQG CaQQabLV UVH AVVRcLaWHG ZLWK SWUHVV
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IQWURGXcWLRQ

SiQce Whe VWaUW Rf Whe COVID-19 gORbaO SaQdePic, CaQada, aORQg ZiWh Whe UeVW Rf Whe

ZRUOd, haV adRSWed UigRURXV SXbOic heaOWh PeaVXUeV VXch aV SXbOic ORcNdRZQV, YacciQaWiRQ aQd

PaVN PaQdaWeV, VchRRO cORVXUeV, aQd VRciaO diVWaQciQg SUacWiceV, WR UedXce Whe VSUead Rf

COVID-19. AOWhRXgh WheVe gXideOiQeV haYe beeQ iPSOePeQWed WR PaQage Whe iOOQeVV aQd SURWecW

Whe SRSXOaWiRQ, Whe\ haYe XQdRXbWedO\ diVUXSWed Whe W\SicaO SaWWeUQV Rf hXPaQ, VRciaO, aQd

ecRQRPic acWiYiWieV (VaUiQ eW aO., 2021).

AV a UeVXOW, WheUe haV beeQ a UeceQW iQcUeaVe iQ UeVeaUch RQ Whe effecWV Rf Whe gORbaO

SaQdePic RQ iQdiYidXaOV¶ PeQWaO ZeOO-beiQg. FRU e[aPSOe, a VWXd\ cRQdXcWed aPRQg 3000

CaQadiaQ adXOWV (18 \eaUV aQd ROdeU) diVcRYeUed WhaW 38.2% Rf UeVSRQdeQWV UeSRUWed a decOiQe iQ

PeQWaO heaOWh ViQce Whe begiQQiQg Rf Whe SaQdePic aQd 14.3% Rf UeVSRQdeQWV iQdicaWed WhaW Whe\

ZeUe ³QRW cRSiQg YeU\ ZeOO´ RU ³QRW ZeOO aW aOO´ (JeQNiQV eW aO., 2021). IW iV eYideQW WhaW e[WUePe

SXbOic heaOWh PeaVXUeV haYe iQadYeUWeQWO\ had aQ iPSacW RQ Whe PeQWaO ZeOO-beiQg Rf CaQada¶V

SRSXOaWiRQ aQd WhaW WheVe PeQWaO heaOWh iPSacWV aUe begiQQiQg WR be UecRgQi]ed aV a gURZiQg

cRQceUQ (GadeUPaQQ eW aO., 2020).

DXe WR Whe SaQdePic, PaQ\ heaOWh behaYiRXUV VXch aV chaQgeV iQ aOcRhRO aQd caQQabiV

XVe aUe VeeQ aPRQg Whe SRSXOaWiRQ. A VWXd\ cRQdXcWed aPRQg 4383 SaUWiciSaQWV iQ CaQada

diVcRYeUed WhaW 14% Rf SaUWiciSaQWV iQcUeaVed aOcRhRO cRQVXPSWiRQ, aQd 5.5% Rf SaUWiciSaQWV

iQcUeaVed caQQabiV cRQVXPSWiRQ fROORZiQg Whe RQVeW Rf Whe SaQdePic (ZaMacRYa eW aO., 2020).

AQRWheU VWXd\ UeSRUWed WhaW 15.7% Rf SaUWiciSaQWV iQdicaWed aQ iQcUeaVe iQ WheiU aOcRhRO XVe aQd

5.4% iQdicaWed aQ iQcUeaVe iQ caQQabiV XVe, iQ a SRSXOaWiRQ Rf 12344 CaQadiaQV (VaUiQ eW aO.,

2021). IW ZaV aOVR UeSRUWed iQ WhiV VWXd\ WhaW 21.9% Rf Whe VaPSOe, iQdiYidXaOV aged 35-44 \eaUV

ROd, aQd 21.0% Rf Whe VaPSOe, iQdiYidXaOV aged 45-54 \eaUV ROd, had a higheU iQcUeaVe iQ aOcRhRO
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cRQVXPSWiRQ (VaUiQ eW aO., 2021). TheVe UeVXOWV VhRZ Whe iPSacW Rf COVID-19 RQ YaUiRXV heaOWh

chaQgeV fRU PaQ\ iQdiYidXaOV iQ CaQada. IW ZaV aOVR diVcRYeUed WhaW WheUe ZaV aQ aVVRciaWiRQ

beWZeeQ PeQWaO heaOWh aQd aOcRhRO aQd caQQabiV cRQVXPSWiRQ aPRQg CaQadiaQ iQdiYidXaOV. The

UeVXOWV Rf a VWXd\ RXWOiQed WhaW 27.0% Rf Whe VaPSOe Rf 12344 SaUWiciSaQWV, ZhR had a VigQificaQW

chaQge iQ WheiU PeQWaO heaOWh ViQce Whe begiQQiQg Rf Whe SaQdePic, had Whe higheVW SURSRUWiRQ Rf

iQcUeaVed aOcRhRO XVe (VaUiQ eW aO., 2021).

AOWhRXgh Whe VSUead Rf COVID-19 aQd VXbVeTXeQW SXbOic gXideOiQeV haYe affecWed aOO

iQdiYidXaOV, ceUWaiQ YXOQeUabOe SRSXOaWiRQV haYe beeQ diVSURSRUWiRQaWeO\ affecWed b\ Whe

SV\chRVRciaO cRQVeTXeQceV Rf Whe SaQdePic (GRRd\eaU eW aO., 2021). FRU e[aPSOe, iPPigUaQWV

Pa\ face addiWiRQaO VWUeVV cRPSaUed WR QRQ-iPPigUaQWV dXe WR OaQgXage baUUieUV, faPiO\

d\QaPicV, diVcUiPiQaWiRQ, ePSOR\PeQW SURbOePV, aQd RWheU geQeUaO VWUeVVRUV WhaW aUe aVVRciaWed

ZiWh aVViPiOaWiQg iQWR a QeZ cXOWXUe (RX & Li, 2021). TheVe VWUeVVRUV, aORQgVide RWheU

VRciR-ecRQRPic VWUeVVRUV dXe WR COVID-19, Pa\ cRQWUibXWe WR diVSURSRUWiRQaWe heaOWh RXWcRPeV

fRU WheVe iQdiYidXaOV. DeVSiWe Whe UaSid ePeUgeQce Rf UeVeaUch RQ Whe UeOaWiRQVhiS beWZeeQ Whe

COVID-19 SaQdePic, PeQWaO heaOWh, aQd VXbVWaQce XVe, VigQificaQW NQRZOedge gaSV iQ Whe

OiWeUaWXUe UePaiQ. MaQ\ SUeYiRXV VWXdieV haYe e[aPiQed VXbVWaQce XVe iQ aVVRciaWiRQ ZiWh

iQdiYidXaOV¶ RYeUaOO PeQWaO heaOWh Zhich Pa\ iQcOXde PRRd, SeUVRQaOiW\, eaWiQg, aQ[ieW\

diVRUdeUV, aQd RWheU chaQgeV WR PeQWaO ZeOObeiQg. ThXV, Ze VeW RXW WR addUeVV Whe e[SeUieQceV Rf

iPPigUaQW YeUVXV QRQ-iPPigUaQW CaQadiaQV cRQceUQiQg aOcRhRO aQd caQQabiV cRQVXPSWiRQ,

VSecificaOO\ aVVRciaWed ZiWh feeOiQgV Rf VWUeVV dXUiQg Whe SaQdePic XViQg a QaWiRQaO CaQadiaQ

SeUVSecWiYe VXUYe\ RQ VXbVWaQce XVe aQd VWigPa dXUiQg Whe COVID-19 SaQdePic fURP JaQXaU\

25Wh, 2021 WR JaQXaU\ 31VW, 2021.
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The UeOaWiRQVhiS beWZeeQ VWUeVV, aOcRhRO, aQd caQQabiV XVe aPRQg CaQadiaQ iPPigUaQWV,

VSecificaOO\ iQ Whe cRQWe[W Rf Whe COVID-19 SaQdePic UePaiQV XQdeUe[SORUed. IQYeVWigaWiQg Whe

aVVRciaWiRQ Rf VWUeVV aQd VXbVWaQce XVe ZiWhiQ WhiV SRSXOaWiRQ cRQWe[W iV QeceVVaU\ WR aVViVW SXbOic

heaOWh gXidaQce WR deYeORS aQ iQfRUPed UecRYeU\ SOaQ fURP Whe ORQg-WeUP effecWV Rf Whe

SaQdePic. TheUefRUe, RXU SURSRVed UeVeaUch TXeVWiRQ iV aV fROORZV: IV WheUe a chaQge iQ aOcRhRO

aQd caQQabiV cRQVXPSWiRQ UeOaWed WR chaQgeV iQ VWUeVV OeYeOV caXVed b\ Whe COVID-19 SaQdePic

iQ iPPigUaQW CaQadiaQV aged 15-75 \eaUV ROd cRPSaUed WR QRQ-iPPigUaQW CaQadiaQV aged 15-75

\eaUV ROd?

MHWKRGV

SWXd\ DeVLgQ aQd DaWabaVe

OXU VWXd\ dUaZV RQ daWa cROOecWed fURP Whe 2021 CaQadiaQ PeUVSecWiYeV SXUYe\ SeUieV 6

(CPSS-6): SXbVWaQce UVe aQd SWigPa DXUiQg Whe PaQdePic, a cURVV-VecWiRQaO VXUYe\ cRQdXcWed

b\ SWaWiVWicV CaQada. The SXUSRVe Rf CPSS-6 ZaV WR cROOecW iQfRUPaWiRQ diUecWO\ fURP CaQadiaQV

UegaUdiQg heaOWh behaYiRXU chaQgeV dXUiQg Whe COVID-19 SaQdePic WR adYiVe SROic\PaNeUV aQd

eQabOe WheP WR UeVSRQd WR ePeUgiQg QeedV. CPSS-6 daWa ZaV gaWheUed XViQg aQ RQOiQe VXUYe\

WhURXghRXW Whe cROOecWiRQ SeUiRd beWZeeQ JaQXaU\ 25Wh aQd JaQXaU\ 31VW, 2021. SSecificaOO\, Whe

VXUYe\ fUaPe ZaV dUaZQ b\ VeOecWiQg a VaPSOe Rf SaUWiciSaQWV fURP Whe LabRXU FRUce SXUYe\

(LFS) aW UaQdRP. The LFS XVeV a URWaWiQg VaPSOe deVigQ. DZeOOiQgV aUe VeOecWed aW UaQdRP aQd

UePaiQ iQ Whe VaPSOe fRU Vi[ cRQVecXWiYe PRQWhV. Each PRQWh, RQe-Vi[Wh Rf WhiV VaPSOe iV chRVeQ

WR cRPSOeWe Whe VXUYe\. TheVe Vi[ VXb-VaPSOeV cRPSUiVe ZhaW aUe caOOed URWaWiRQ gURXSV.

UOWiPaWeO\, fRXU URWaWiRQ gURXSV ZhR aQVZeUed Whe LFS ZeUe chRVeQ WR be XVed iQ Whe CPSS

VXUYe\ SaQeO (LFS URWaWiRQ gURXSV fURP ASUiO, Ma\, JXQe, aQd JXO\ Rf 2019). FURP Whe dZeOOiQgV

ZiWhiQ WheVe URWaWiRQ gURXSV, RQe SeUVRQ fURP each hRXVehROd (aged 15 \eaUV RU ROdeU) ZaV
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UaQdRPO\ VeOecWed aQd iQYiWed WR SaUWiciSaWe iQ Whe CPSS. Of Whe SaUWiciSaQWV ZhR agUeed WR

cRPSOeWe Whe CPSS, RQO\ WhRVe ZhR SURYided a YaOid ePaiO addUeVV fRUPed Whe VXUYe\ SaQeO.

SWXd\ PaUWLcLSaQWV

The CPSS-6 WaUgeW SRSXOaWiRQ ZaV CaQadiaQV aged 15 \eaUV aQd ROdeU aPRQg Whe WeQ

SURYiQceV. The VXUYe\ e[cOXViRQ cUiWeUia cRQViVWed Rf iQVWiWXWiRQaOi]ed iQdiYidXaOV, aORQg ZiWh

iQdiYidXaOV ZhR UeVide iQ Whe CaQadiaQ WeUUiWRUieV, RQ IQdigeQRXV UeVeUYeV, RU iQ e[WUePeO\

UePRWe aUeaV. IQ addiWiRQ, aQ\ VWXd\ SaUWiciSaQWV ZiWh PiVViQg daWa fRU RXU YaUiabOe Rf iQWeUeVW

ZeUe aOVR PaQXaOO\ UXOed RXW Rf WhiV VWXd\. The fiQaO VaPSOe Vi]e fRU RXU VWXd\ cRQViVWed Rf 696

SaUWiciSaQWV fRU aOcRhRO XVe (604 iPPigUaQWV aQd 92 QRQ-iPPigUaQWV) aQd 251 SaUWiciSaQWV fRU

caQQabiV XVe (228 iPPigUaQWV aQd 23 QRQ-iPPigUaQWV).

SWXd\ OXWcRPeV

We haYe WZR SUiPaU\ RXWcRPeV beiQg iQYeVWigaWed iQ WhiV VWXd\. The fiUVW iV Whe chaQge iQ

caQQabiV cRQVXPSWiRQ UeOaWed WR chaQgeV iQ VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic fRU

iPPigUaQW aQd QRQ-iPPigUaQW CaQadiaQV. OXU VecRQd SUiPaU\ RXWcRPe iV Whe chaQge iQ aOcRhRO

cRQVXPSWiRQ UeOaWed WR chaQgeV iQ VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic fRU iPPigUaQW aQd

QRQ-iPPigUaQW CaQadiaQV.

AddLWLRQaO DaWa CROOecWLRQ

IQ addiWiRQ WR Whe daWa cROOecWed cRQceUQiQg Whe YaUiabOeV Rf iQWeUeVW, VXSSOePeQWaU\

dePRgUaShic iQfRUPaWiRQ ZaV RbWaiQed WR SURYide iQVighW iQWR Whe chaUacWeUiVWicV Rf Whe VWXd\

SRSXOaWiRQ. AddiWiRQaO YaUiabOeV iQcOXde Ve[ (PaOe RU fePaOe), age Rf UeVSRQdeQWV (15-24; 25-34;

35-44; 45-54; 55-64; 65+), ePSOR\PeQW VWaWXV (EPSOR\ed aQd aW ZRUN aW OeaVW SaUW Rf Whe

UefeUeQce ZeeN, EPSOR\ed bXW abVeQW ZRUN fRU UeaVRQV QRW UeOaWed WR COVID-19, EPSOR\ed bXW
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abVeQW fURP ZRUN dXe WR COVID-19, NRW EPSOR\ed), SOace Rf UeVideQce (UXUaO RU XUbaQ), aQd

UeVSRQdeQWV¶ PeQWaO heaOWh QRZ cRPSaUed WR befRUe Whe SaQdePic (5-SRiQW LiNeUW VcaOe).

SWaWLVWLcaO AQaO\VLV

FiUVW, XViQg SWaWiVWicaO PacNageV fRU Whe SRciaO ScieQceV (SPSS) YeUViRQ 28, a Chi-VTXaUe

WeVW ZaV cRQdXcWed WR ideQWif\ Whe SURSRUWiRQ Rf SaUWiciSaQWV ZiWh aQ iQcUeaVed aPRXQW Rf VWUeVV

RU QR chaQge iQ Whe aPRXQW Rf VWUeVV iQ WheiU Oife aQd WheiU chaQge iQ caQQabiV cRQVXPSWiRQ ViQce

Whe VWaUW Rf Whe SaQdePic fRU QRQ-iPPigUaQW aQd iPPigUaQW CaQadiaQ SaUWiciSaQWV. The ME_15

YaUiabOe ZaV WUaQVfRUPed WR cUeaWe a cXW-Rff SRiQW WR RUgaQi]e SeRSOe iQWR WZR caWegRUieV: NRW aW

aOO VWUeVVfXO aQd SWUeVVfXO (Zhich iQcOXdeV SeRSOe ZhR feOW a OiWWOe VWUeVVfXO, VWUeVVfXO, YeU\

VWUeVVfXO, aQd e[WUePeO\ VWUeVVfXO) aQd Whe QeZ QRPiQaO YaUiabOe ZaV QaPed µCaWegRUicaO VWUeVV

OeYeO¶. Ne[W, XViQg SPSS, a VecRQd Chi-VTXaUe WeVW ZaV cRQdXcWed agaiQ WR ideQWif\ Whe

SURSRUWiRQ Rf SaUWiciSaQWV ZiWh aQ iQcUeaVed aPRXQW Rf VWUeVV RU QR chaQge iQ Whe aPRXQW Rf VWUeVV

iQ WheiU Oife aQd WheiU chaQge iQ aOcRhRO cRQVXPSWiRQ ViQce Whe VWaUW Rf Whe SaQdePic fRU

QRQ-iPPigUaQW aQd iPPigUaQW CaQadiaQ SaUWiciSaQWV. The QeZ WUaQVfRUPed QRPiQaO YaUiabOe

µCaWegRUicaO VWUeVV OeYeO' ZaV XVed. TheVe UeVXOWV ZeUe dichRWRPi]ed WR UefOecW aQ iQcUeaVe iQ

VWUeVV OeYeOV YeUVXV QR chaQge iQ VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic. FigXUeV 1 aQd 2

ZeUe cUeaWed XViQg MicURVRfW E[ceO. TZR figXUeV ZeUe geQeUaWed WR UeSUeVeQW Whe UeVXOWV Rf

iQdiYidXaOV ZhR UeVSRQded WR Whe TXeVWiRQ ³IQcUeaVed XVe Rf caQQabiV, UeaVRQV: SWUeVV.´ The

UeVXOWV ZeUe bURNeQ dRZQ iQWR WZR figXUeV: FigXUe 1A: SaUWiciSaQWV WhaW feOW PRUe VWUeVVed ViQce

Whe VWaUW Rf Whe SaQdePic, aQd FigXUe 1B: SaUWiciSaQWV WhaW did QRW haYe a chaQge iQ VWUeVV OeYeO.

AQRWheU WZR figXUeV ZeUe geQeUaWed WR UeSUeVeQW Whe UeVXOWV Rf iQdiYidXaOV ZhR UeVSRQded WR Whe

TXeVWiRQ ³IQcUeaVed XVe Rf aOcRhRO, UeaVRQV: SWUeVV.´ The UeVXOWV ZeUe bURNeQ dRZQ iQWR WZR

figXUeV: FigXUe 2A: SaUWiciSaQWV WhaW feOW PRUe VWUeVVed ViQce Whe VWaUW Rf Whe SaQdePic, aQd FigXUe
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2B: SaUWiciSaQWV WhaW did QRW haYe a chaQge iQ VWUeVV OeYeOV. Each figXUe cRQWaiQed SaUWiciSaQWV

WhaW aQVZeUed ³YeV´ RU ³NR´ WR Whe TXeVWiRQ. FROORZiQg WhiV, XViQg SPSS, a biQaU\ ORgiVWic

UegUeVViRQ ZaV cRQdXcWed WR aQaO\]e if a chaQge iQ SaUWiciSaQWV' caQQabiV cRQVXPSWiRQ ZaV

UeOaWed WR WheiU chaQge RU QR chaQge iQ VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic aQd WheiU

iPPigUaWiRQ VWaWXV. The SUedicWRU YaUiabOeV XVed ZeUe caWegRUicaO VWUeVV OeYeO aQd iPPigUaWiRQ

VWaWXV. A VecRQd biQaU\ ORgiVWic UegUeVViRQ, XViQg SPSS, ZaV cRQdXcWed WR aQaO\]e if a chaQge iQ

SaUWiciSaQWV¶ aOcRhRO cRQVXPSWiRQ ZaV UeOaWed WR WheiU chaQge RU QR chaQge iQ VWUeVV OeYeOV ViQce

Whe VWaUW Rf Whe SaQdePic aQd WheiU iPPigUaWiRQ VWaWXV. The SUedicWRU YaUiabOeV XVed ZeUe

caWegRUicaO VWUeVV OeYeOV aQd iPPigUaWiRQ VWaWXV.

RHVXOWV

IQ WRWaO, WheUe ZeUe 252 SaUWiciSaQWV iQcOXded iQ RXU aQaO\ViV Rf caQQabiV cRQVXPSWiRQ aQd

696 SaUWiciSaQWV iQ RXU aQaO\ViV Rf aOcRhRO cRQVXPSWiRQ iQ UeOaWiRQ WR VWUeVV OeYeOV, iPPigUaWiRQ

VWaWXV, aQd Whe COVID-19 SaQdePic. DeVcUiSWiYe chaUacWeUiVWicV fRU Whe SaUWiciSaQWV caQ be fRXQd

iQ TabOe 1 aQd TabOe 2. The PaMRUiW\ Rf SaUWiciSaQWV ZeUe ePSOR\ed, OiYed iQ XUbaQ aUeaV, feOW

PRUe VWUeVVed, aQd had ZRUVe PeQWaO heaOWh cRQdiWiRQV ViQce Whe VWaUW Rf Whe SaQdePic. TheUe

ZeUe PRUe QRQ-iPPigUaQW CaQadiaQ SaUWiciSaQWV WhaQ iPPigUaQW CaQadiaQ SaUWiciSaQWV.

  TabOH 1: ChaUacWeUiVWicV Rf iPPigUaQW aQd QRQiPPigUaQW UeVSRQdeQWV (N=3941) RQ aOcRhRO XVe

iQ a QaWiRQaO CaQadiaQ SeUVSecWiYe VXUYe\ RQ VXbVWaQce XVe aQd VWigPa dXUiQg Whe COVID-19

SaQdePic, cROOecWed fURP JaQXaU\ 25Wh, 2021 WR JaQXaU\ 31VW, 2021.

IPPLJUaWLRQ SWaWXV

BRUQ iQ CaQada
(Q=604)

LaQded IPPigUaQW
(Q=92)

P-VaOXH

Age Rf UeVSRQdeQW 15 WR 24 \eaUV ROd 135 (4.1) 23 (3.4) 0.682

25 WR 34 \eaUV ROd 408 (12.5) 72 (10.6)

35 WR 44 \eaUV ROd 488 (15.0) 141 (20.7)
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45 WR 54 \eaUV ROd 520 (16.0 ) 134 (19.7)

55 WR 64 \eaUV ROd 805 (24.7) 112 (16.4)

65 WR 74 \eaUV ROd 688 (21.1) 131 (19.2)

75 \eaUV aQd ROdeU 216 (6.6) 68 (10)

Se[ Rf UeVSRQdeQW MaOe 281 (46.3) 45 (48.9) 0.550

FePaOe 323 (53.5) 47 (51.1)

EPSOR\PeQW SWaWXV EPSOR\ed aQd aW ZRUN aW OeaVW SaUW Rf Whe
UefeUeQce ZeeN

400 (67.6) 55 (61.1) 0.478

EPSOR\ed bXW abVeQW ZRUN fRU UeaVRQV
QRW UeOaWed WR COVID-19

13 (2.2) 2 (2.2)

EPSOR\ed bXW abVeQW fURP ZRUN dXe WR
COVID-19

9 (1.5) 7 (7.8)

NRW EPSOR\ed 170 (28.7) 26 (28.9)

RXUaO/UUbaQ IQdicaWRU RXUaO 127 (21.0) 9 (9.8) <0.001

UUbaQ 477 (79.0) 83 (90.2)

MeQWaO heaOWh QRZ cRPSaUed WR befRUe
SaQdePic

MXch beWWeU QRZ 8 (1.3) 2 (2.2) 0.259

SRPeZhaW beWWeU QRZ 37 (6.1) 3 (3.3)

AbRXW Whe VaPe 163 (27.0) 20 (21.7)

SRPeZhaW ZRUVe QRZ 303 (50.2) 50 (54.3)

MXch ZRUVe QRZ 93 (15.4) 17 (18.5)

APRXQW Rf VWUeVV iQ \RXU Oife, ViQce Whe
VWaUW Rf Whe SaQdePic

NRW aW aOO VWUeVVfXO 11(1.8) 2 (2.2) 0.755

A OiWWOe VWUeVVfXO 233 (38.6) 31 (33.7)

SWUeVVfXO 195 (32.3) 32 (34.8)

VeU\ VWUeVVfXO 110 (18.2) 18 (19.6)

E[WUePeO\ VWUeVVfXO 55 (9.1) 9 (9.8)

AYeUage aOcRhRO cRQVXPSWiRQ chaQge
cRPSaUiQg WR befRUe Whe SaQdePic

IQcUeaVed 604 (100.0) 92 (100.0) N/A

DecUeaVed 0 (0.0) 0 (0.0)

NRW ASSOicabOe 0 (0.0) 0 (0.0)

SWa\ed abRXW Whe VaPe 0 (0.0) 0 (0.0)

IQcUeaVed XVe Rf aOcRhRO, UeaVRQV: SWUeVV YeV 350 (57.9) 52 (56.5) 0.632

NRW 254 (42.1) 40 (43.5)

DaWa aUe SUeVeQWed aV QXPbeU (%)
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DaWa SRXUcH: CaQadiaQ PeUVSecWiYeV SXUYe\ SeUieV 6, cROOecWed fURP JaQXaU\ 25Wh, 2021 WR

JaQXaU\ 31VW, 2021: SXbVWaQce UVe aQd SWigPa DXUiQg Whe PaQdePic

TabOH 2: ChaUacWeUiVWicV Rf iPPigUaQW aQd QRQiPPigUaQW UeVSRQdeQWV (N=3941) RQ caQQabiV XVe

iQ a QaWiRQaO CaQadiaQ SeUVSecWiYe VXUYe\ RQ VXbVWaQce XVe aQd VWigPa dXUiQg Whe COVID-19

SaQdePic, cROOecWed fURP JaQXaU\ 25Wh, 2021 WR JaQXaU\ 31VW, 2021.

IPPLJUaWLRQ SWaWXV

BRUQ iQ CaQada
(Q=228)

LaQded iPPigUaQW
(Q=23)

P-VaOXH

Age Rf UeVSRQdeQW 15 WR 24 \eaUV ROd 21 (9.2) 5 (21.7) 0.895

25 WR 34 \eaUV ROd 60 (26.3) 6 (26.1)

35 WR 44 \eaUV ROd 60 (26.3) 6 (26.1)

45 WR 54 \eaUV ROd 27 (11.8) 1 (4.3)

55 WR 64 \eaUV ROd 36 (15.8) 3 (13.0)

65 WR 74 \eaUV ROd 20 (8.8) 2 (8.7)

75 \eaUV aQd ROdeU 4 (1.8) 0 (0.0)

Se[ Rf UeVSRQdeQW MaOe 108 (47.4) 17 (73.9) <0.001

FePaOe 120 (52.6) 6 (26.1)

EPSOR\PeQW SWaWXV EPSOR\ed aQd aW ZRUN aW OeaVW SaUW Rf Whe
UefeUeQce ZeeN

150 (68.2) 12 (57.1) 0.079

EPSOR\ed bXW abVeQW ZRUN fRU UeaVRQV QRW
UeOaWed WR COVID-19

6 (2.7) 0 (0.0)

EPSOR\ed bXW abVeQW fURP ZRUN dXe WR
COVID-19

6 (2.7) 1 (4.8)

NRW EPSOR\ed 58 (26.4) 8 (38.1)

RXUaO/UUbaQ IQdicaWRU RXUaO 29 (12.7) 1 (4.3) 0.010

UUbaQ 199 (87.3) 22 (95.7)

MeQWaO heaOWh QRZ cRPSaUed WR befRUe
SaQdePic

MXch beWWeU QRZ 3 (1.3) 1 (4.3) 0.071

SRPeZhaW beWWeU QRZ 18 (7.9) 0 (0.0)

AbRXW Whe VaPe 56 (24.7) 3 (13.0)

SRPeZhaW ZRUVe QRZ 109 (48.0) 15 (65.2)

MXch ZRUVe QRZ 41 (18.1) 4 (17.4)
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APRXQW Rf VWUeVV iQ \RXU Oife, ViQce Whe
VWaUW Rf Whe SaQdePic

NRW aW aOO VWUeVVfXO 9 (3.9) 0 (0.0) 0.706

A OiWWOe VWUeVVfXO 66 (28.9) 7 (30.4)

SWUeVVfXO 75 (32.9) 8 (34.8)

VeU\ VWUeVVfXO 54 (23.7) 4 (17.4)

E[WUePeO\ VWUeVVfXO 24 (10.5) 4 (17.4)

OQ aYeUage, caQQabiV XVe chaQge ZheQ
cRPSaUiQg WR befRUe Whe SaQdePic

IQcUeaVed 228 (100.0) 23 (100.0) N/A

DecUeaVed 0 (0.00) 0 (0.00)

NRW aSSOicabOe 0 (0.00) 0 (0.00)

SWa\ed abRXW Whe VaPe 0 (0.00) 0 (0.00)

IQcUeaVed XVe Rf caQQabiV, UeaVRQV: SWUeVV YeV 148 (64.9) 16 (69.6) 0.319

NR 80 (35.1) 7 (30.4)

DaWa aUe SUeVeQWed aV QXPbeU (%)

DaWa SRXUcH: CaQadiaQ PeUVSecWiYeV SXUYe\ SeUieV 6, cROOecWed fURP JaQXaU\ 25Wh, 2021 WR

JaQXaU\ 31VW, 2021: SXbVWaQce UVe aQd SWigPa DXUiQg Whe PaQdePic

FiUVW, a Chi-VTXaUed WeVW ZaV cRQdXcWed WR deWeUPiQe Whe SURSRUWiRQ Rf QRQ-iPPigUaQW aQd

iPPigUaQW CaQadiaQV ZhR had aQ iQcUeaVed RU XQchaQged aPRXQW Rf VWUeVV iQ WheiU Oife aQd WheiU

chaQge iQ caQQabiV cRQVXPSWiRQ ViQce Whe VWaUW Rf Whe SaQdePic. FigXUe 1 UeSUeVeQWV Whe

SaUWiciSaQW'V aQVZeUV WR Whe TXeVWiRQ µIQcUeaVed XVe Rf caQQabiV, UeaVRQV: SWUeVV¶ fRU SaUWiciSaQWV

ZhR had iQcUeaVed VWUeVV OeYeOV (FigXUe 1A) aQd SaUWiciSaQWV ZhR had QR chaQge iQ VWUeVV OeYeOV

(FigXUe 1B) ZiWh diffeUeQW iPPigUaQW VWaWXVeV fURP a Chi-VTXaUed WeVW. The aQaO\ViV fRXQd WhaW

117 RXW Rf 162 (72.7%) QRQ-iPPigUaQW CaQadiaQV aQd 13 RXW Rf 16 (81.3%) iPPigUaQW

CaQadiaQV ZhR feOW PRUe VWUeVVed ViQce Whe VWaUW Rf Whe SaQdePic aQVZeUed µYeV¶ WR Whe TXeVWiRQ.

45 RXW Rf 162 (27.8%) QRQ-iPPigUaQW CaQadiaQV aQd 3 RXW Rf 16 (18.7%) iPPigUaQW CaQadiaQV

ZhR feOW PRUe VWUeVV ViQce Whe SaQdePic aQVZeUed µNR¶ WR Whe TXeVWiRQ. 31 RXW Rf 66 (47.0%)

QRQ-iPPigUaQW CaQadiaQV, aQd 3 RXW Rf 7 (42.9%) iPPigUaQW CaQadiaQV ZhR had QR chaQge iQ

WheiU VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic aQVZeUed µYeV¶ WR Whe TXeVWiRQ. 35 RXW Rf 66
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(53.0%) QRQ-iPPigUaQW CaQadiaQV aQd 4 RXW Rf 7 (57.1%) iPPigUaQW CaQadiaQV ZhR had QR

chaQge iQ WheiU VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic aQVZeUed µNR¶ WR Whe TXeVWiRQ. TheUe

ZaV QR VigQificaQW diffeUeQce iQ Whe SURSRUWiRQ Rf iQdiYidXaOV ZhR had iQcUeaVed VWUeVV ViQce Whe

VWaUW Rf Whe SaQdePic beWZeeQ diffeUeQW iPPigUaQW gURXSV aV P>0.05. AOVR, WheUe ZaV QR

VigQificaQW diffeUeQce iQ Whe SURSRUWiRQ Rf iQdiYidXaOV ZhR had iQcUeaVed caQQabiV cRQVXPSWiRQ

ViQce Whe VWaUW Rf Whe SaQdePic beWZeeQ diffeUeQW iPPigUaQW gURXSV aV Whe cRQWiQXiW\ cRUUeOaWiRQ

ZaV 0.828.

FLJXUH 1: (A) PeUceQWage Rf SaUWiciSaQWV ZhR had iQcUeaVed RU QR chaQge iQ caQQabiV XVe ZiWh

iQcUeaVed VWUeVV OeYeOV ViQce Whe SaQdePic aPRQg QRQ-iPPigUaQW aQd iPPigUaQW CaQadiaQV

(Q=251); (B) The SeUceQWage Rf SaUWiciSaQWV ZhR iQcUeaVed RU QR chaQge iQ caQQabiV XVe ZiWh QR

chaQge iQ VWUeVV OeYeOV ViQce Whe SaQdePic aPRQg QRQ-iPPigUaQW aQd iPPigUaQW CaQadiaQV

(Q=251).

A VecRQd Chi-VTXaUe WeVW ZaV cRQdXcWed WR deWeUPiQe Whe SURSRUWiRQ Rf QRQ-iPPigUaQW

aQd iPPigUaQW CaQadiaQV ZhR had aQ iQcUeaVed RU XQchaQged aPRXQW Rf VWUeVV iQ WheiU Oife aQd

WheiU chaQge iQ aOcRhRO cRQVXPSWiRQ ViQce Whe VWaUW Rf Whe SaQdePic. FigXUe 2 UeSUeVeQWV Whe

UeVXOW Rf SaUWiciSaQWV' aQVZeUV WR Whe TXeVWiRQ µIQcUeaVed XVe Rf aOcRhRO, UeaVRQV: SWUeVV¶ fRU

SaUWiciSaQWV ZhR had iQcUeaVed VWUeVV OeYeOV (FigXUe 2A) aQd SaUWiciSaQWV ZhR had QR chaQge iQ
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VWUeVV OeYeOV (FigXUe 2B) ZiWh diffeUeQW iPPigUaQW VWaWXV fURP a Chi-VTXaUed WeVW. The aQaO\ViV

fRXQd WhaW 349 RXW Rf 593 (58.9%) QRQ-iPPigUaQW CaQadiaQV aQd 52 RXW Rf 90 (57.8%)

iPPigUaQW CaQadiaQV ZhR feOW PRUe VWUeVVed ViQce Whe VWaUW Rf Whe SaQdePic aQVZeUed µYeV¶ WR

Whe TXeVWiRQ. 244 RXW Rf 593 (41.1%) QRQ-iPPigUaQW CaQadiaQV aQd 38 RXW Rf 90 (42.2%)

iPPigUaQW CaQadiaQV ZhR feOW PRUe VWUeVVed ViQce Whe VWaUW Rf Whe SaQdePic aQVZeUed µNR¶ WR Whe

TXeVWiRQ. 1 RXW Rf 11 (9.0%) QRQ-iPPigUaQW CaQadiaQV aQd 0 RXW Rf 2 (0.0%) iPPigUaQW

CaQadiaQV ZhR feOW QR chaQge iQ VWUeVV OeYeO ViQce Whe VWaUW Rf Whe SaQdePic aQVZeUed µYeV¶ WR

Whe TXeVWiRQ. 10 RXW Rf 11 (91.0%) QRQ-iPPigUaQW CaQadiaQV aQd 2 RXW Rf 2 (100%) iPPigUaQW

CaQadiaQV ZhR feOW QR chaQge iQ VWUeVV OeYeO ViQce Whe VWaUW Rf Whe SaQdePic aQVZeUed µNR¶ WR Whe

TXeVWiRQ. TheUe ZaV QR VigQificaQW diffeUeQce iQ Whe SURSRUWiRQ Rf iQdiYidXaOV ZhR had iQcUeaVed

VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic beWZeeQ diffeUeQW iPPigUaQW gURXSV aV P>0.05. AOVR,

WheUe ZaV QR VigQificaQW diffeUeQce iQ Whe SURSRUWiRQ Rf iQdiYidXaOV ZhR had iQcUeaVed aOcRhRO

cRQVXPSWiRQ ViQce Whe VWaUW Rf Whe SaQdePic beWZeeQ diffeUeQW iPPigUaQW gURXSV aV Whe

cRQWiQXiW\ cRUUeOaWiRQ ZaV 0.885.

FLJXUH 2: (A) PeUceQWage Rf SaUWiciSaQWV ZhR had iQcUeaVed RU QR chaQge iQ aOcRhRO XVe ZiWh

iQcUeaVed VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic aPRQg QRQ-iPPigUaQW aQd iPPigUaQW

CaQadiaQV (Q=696); (B) PeUceQWage Rf SaUWiciSaQWV ZhR iQcUeaVed RU QR chaQge iQ aOcRhRO XVe
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ZiWh QR chaQge iQ VWUeVV OeYeOV ViQce Whe VWaUW Rf Whe SaQdePic aPRQg QRQ-iPPigUaQW aQd

iPPigUaQW CaQadiaQV (Q=696).

IQ WabOe 3, a ORgiVWic UegUeVViRQ aQaO\ViV ZaV cRQdXcWed WR deWeUPiQe if iQdiYidXaOV ZhRVe

caQQabiV cRQVXPSWiRQ chaQged ZaV UeOaWed WR WheiU chaQge iQ VWUeVV OeYeOV aQd iPPigUaQW VWaWXV.

AccRUdiQg WR Whe OPQibXV TeVWV Rf MRdeO CRefficieQWV, Whe PRdeO cRQWaiQiQg aOO 2 SUedicWRUV ZaV

VWaWiVWicaOO\ VigQificaQW (Chi-VTXaUed=15.831, S<0.001), VXggeVWiQg WhaW Whe PRdeO ZaV abOe WR

SUedicW caVeV ZhR iQcUeaVed YeUVXV did QRW iQcUeaVe caQQabiV cRQVXPSWiRQ ViQce Whe VWaUW Rf Whe

SaQdePic. OQO\ RQe SUedicWRU YaUiabOe µCaWegRUicaO VWUeVV OeYeO¶ VhRZed a VigQificaQW

cRQWUibXWiRQ WR Whe aQaO\ViV PRdeO (Vig <0.001) aQd ZaV Whe YaUiabOe WhaW cRQWUibXWed WR Whe PRdeO

PRVW (WaOd WeVW YaOXe = 15.418). The RddV Rf iQcUeaVed XVe Rf caQQabiV UeOaWed WR VWUeVV aUe 3.115

WiPeV (95% C.I. 1.767-5.493) gUeaWeU if iQdiYidXaOV UeSRUWed iQcUeaVed VWUeVV OeYeOV ViQce Whe VWaUW

Rf Whe SaQdePic. The RWheU YaUiabOe µIPPigUaQW VWaWXV¶ SUeVeQWed QR VWaWiVWicaO VigQificaQce,

Zhich iQdicaWed WhaW WheUe iV QR UeOaWiRQVhiS beWZeeQ iPPigUaQW VWaWXV aQd chaQge iQ caQQabiV

cRQVXPSWiRQ.

TabOH 3: LRgiVWic UegUeVViRQ UeVXOWV e[aPiQiQg Whe aVVRciaWiRQ beWZeeQ Whe chaQge iQ caQQabiV

cRQVXPSWiRQ ZiWh SaUWiciSaQWV¶ iPPigUaQW VWaWXV aQd WheiU chaQge iQ VWUeVV OeYeO (Q= 251).

PUHGLcWRU YaULabOH ȕ S.E WaOG E[S(ȕ) P-YaOXH 95% CI IRU E[S(ȕ)

CaWegRUicaO VWUeVV OeYeO 1.136 0.289 15.418 3.115 ***<0.001 1.767-5.493

IPPigUaWiRQ VWaWXV -0.245 0.490 0.249 0.783 0.618 0.300-2.045

IQ WabOe 4, a ORgiVWic UegUeVViRQ aQaO\ViV ZaV cRQdXcWed WR deWeUPiQe if iQdiYidXaOV ZhRVe

aOcRhRO cRQVXPSWiRQ chaQged ZaV UeOaWed WR WheiU chaQge iQ VWUeVV OeYeO aQd iPPigUaQW VWaWXV.

AccRUdiQg WR Whe OPQibXV TeVWV Rf MRdeO CRefficieQWV, Whe PRdeO cRQWaiQiQg aOO WZR SUedicWRUV

ZaV VWaWiVWicaOO\ VigQificaQW (Chi-VTXaUed=15.036, S<0.001), VXggeVWiQg WhaW Whe PRdeO ZaV abOe

WR SUedicW caVeV ZhR iQcUeaVed YeUVXV did QRW iQcUeaVe aOcRhRO cRQVXPSWiRQ ViQce Whe VWaUW Rf Whe
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SaQdePic. OQO\ RQe SUedicWRU YaUiabOe µCaWegRUicaO VWUeVV OeYeO¶ VhRZed a VigQificaQW

cRQWUibXWiRQ WR Whe aQaO\ViV PRdeO (Vig = 0.007) aQd ZaV Whe RQe WhaW cRQWUibXWed WR Whe PRdeO

PRVW (WaOd WeVW YaOXe = 7.383). The RddV Rf iQcUeaVed XVe Rf aOcRhRO dXe WR VWUeVV ZRXOd be

17.047 WiPeV (95% C.I. 2.204 - 131.854) gUeaWeU if SeRSOe had iQcUeaVed VWUeVV OeYeOV ViQce Whe

SaQdePic. µIPPigUaWiRQ VWaWXV¶ SUeVeQWed QR VWaWiVWicaO VigQificaQce, Zhich VhRZed WhaW WheUe

ZRXOd be QR UeOaWiRQVhiS beWZeeQ iPPigUaQW VWaWXV aQd chaQge iQ aOcRhRO cRQVXPSWiRQ.

TabOH 4: LRgiVWic UegUeVViRQ UeVXOWV e[aPiQiQg Whe aVVRciaWiRQ beWZeeQ chaQge iQ aOcRhRO

cRQVXPSWiRQ ZiWh SaUWiciSaQWV¶ iPPigUaQW VWaWXV aQd WheiU chaQge iQ VWUeVV OeYeO (Q=696).

PUHGLcWRU YaULabOH ȕ S.E WaOG E[S(ȕ) P-YaOXH 95% CI IRU E[S(ȕ)

CaWegRUicaO VWUeVV OeYeO 2.836 1.044 7.383 17.047 **0.007 2.204-131.854

IPPigUaWiRQ VWaWXV 0.052 0.228 0.052 1.053 0.820 0.673-1.648

DLVcXVVLRQ

OXU VWXd\ aiPed WR iQYeVWigaWe Whe chaQgeV iQ aOcRhRO aQd caQQabiV cRQVXPSWiRQ,

aWWUibXWed WR VWUeVV, iQ aVVRciaWiRQ ZiWh chaQgeV iQ VWUeVV OeYeOV iQ Whe cRQWe[W Rf Whe COVID-19

SaQdePic, iQ iPPigUaQW YeUVXV QRQ-iPPigUaQW CaQadiaQV aged 15-75 \eaUV ROd. FiQdiQgV fURP

Whe fiUVW Chi-VTXaUed WeVW UeYeaOed WhaW iPPigUaQW CaQadiaQV had higheU OeYeOV Rf VWUeVV-iQdXced

iQcUeaVed caQQabiV XVe cRPSaUed WR QRQ-iPPigUaQWV, bXW Whe diffeUeQce ZaV QRW VWaWiVWicaOO\

VigQificaQW. SiPiOaUO\, Whe VecRQd Chi-VTXaUed aQaO\ViV aOVR fRXQd QR VigQificaQW diffeUeQce

beWZeeQ Whe SURSRUWiRQ Rf QRQ-iPPigUaQW aQd iPPigUaQW CaQadiaQV ZhR UeSRUWed VWUeVV-iQdXced

iQcUeaVed aOcRhRO cRQVXPSWiRQ. ThURXgh ORgiVWic UegUeVViRQ aQaO\ViV Rf iQdiYidXaOV¶ VWUeVV OeYeOV

aV a fXQcWiRQ Rf caQQabiV aQd aOcRhRO cRQVXPSWiRQ, iW ZaV fRXQd WhaW µcaWegRUicaO VWUeVV OeYeO¶,

bXW QRW iPPigUaQW VWaWXV, ZaV a SUedicWRU Rf caQQabiV aQd aOcRhRO XVe aWWUibXWed WR VWUeVV. TaNeQ

WRgeWheU, WheVe UeVXOWV VXggeVW WhaW WheUe iV QR VigQificaQW diffeUeQce beWZeeQ iPPigUaQW YeUVXV

QRQ-iPPigUaQW CaQadiaQV¶ iQcUeaVed aOcRhRO aQd caQQabiV cRQVXPSWiRQ aWWUibXWed WR VWUeVV. IQ
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addiWiRQ, WheUe ZaV aQ aVVRciaWiRQ beWZeeQ iQcUeaVed OeYeOV Rf VWUeVV dXUiQg Whe SaQdePic aQd

iQcUeaVed caQQabiV aQd aOcRhRO cRQVXPSWiRQ aWWUibXWed WR VWUeVV.

LRRNiQg aW a VWXd\ b\ VaUiQ eW aO., (2021), UeVXOWV cRQcOXded WhaW QRQ-iPPigUaQW

CaQadiaQV had a higheU iQcUeaVe iQ caQQabiV XVe cRPSaUed WR SUe-SaQdePic WhaQ iPPigUaQW

CaQadiaQV. ReVXOWV aOVR VhRZed WhaW WheVe iQdiYidXaOV UeSRUWed a ZRUVeQiQg iQ WheiU PeQWaO heaOWh

ViQce Whe VWaUW Rf Whe SaQdePic (VaUiQ eW aO., 2021). TheVe UeVXOWV cRQWUadicW RXU fiQdiQgV aV Ze

fRXQd iPPigUaQW CaQadiaQV had higheU caQQabiV XVe WhaQ QRQ-iPPigUaQW CaQadiaQV VXggeVWiQg a

diVSaUiW\ ZiWh RXU UeVXOWV.

FXUWheUPRUe, QR VigQificaQW diffeUeQce beWZeeQ Whe QXPbeU Rf QRQ-iPPigUaQW aQd

iPPigUaQW CaQadiaQV ZhR UeSRUWed VWUeVV-iQdXced iQcUeaVed aOcRhRO cRQVXPSWiRQ ZaV fRXQd.

TheVe fiQdiQgV aUe cRPSaUabOe WR Whe OiWeUaWXUe, aV a 2021 VWXd\ fRXQd WhaW iPPigUaQWV,

iQdeSeQdeQW Rf WheiU PeQWaO heaOWh VWaWXV, dUaQN OeVV aOcRhRO cRPSaUed ZiWh QRQ-iPPigUaQWV (RX

& Li, 2021). HRZeYeU, ViPiOaU WR RXU VWXd\, WheVe UeVXOWV ZeUe aOVR QRW VWaWiVWicaOO\ VigQificaQW

(RX & Li, 2021). The OacN Rf VigQificaQce bRWh iQ Whe SUeVeQW daWa aQd Whe OiWeUaWXUe VXggeVWV WhaW

WheUe iV QR diVWiQgXiVhabOe diffeUeQce iQ VWUeVV-iQdXced aOcRhRO cRQVXPSWiRQ SaWWeUQV beWZeeQ

iPPigUaQW VWaWXVeV.

A UeOaWiRQVhiS beWZeeQ iQdiYidXaOV¶ VWUeVV OeYeOV aQd iQcUeaVed caQQabiV aQd aOcRhRO XVe

aWWUibXWed WR VWUeVV ZaV aOVR eYideQW iQ Whe SUeVeQW VWXd\. SSecificaOO\, iQcUeaVed caQQabiV XVe ZaV

aSSUR[iPaWeO\ WhUee WiPeV gUeaWeU fRU WhRVe ZhR UeSRUWed iQcUeaVed OeYeOV Rf VWUeVV, UeVSecWiYeO\.

ThiV fiQdiQg aOigQV ZiWh SUeYiRXV UeVeaUch aV a WhUee-\eaU SURVSecWiYe VWXd\ VRXghW WR ideQWif\

VeYeUaO SUedicWRUV Rf Whe iQcideQce Rf caQQabiV deSeQdeQce (YaQ deU PRO eW aO., 2013).

ReVeaUcheUV fRXQd WhaW aV QegaWiYe Oife eYeQWV iQcUeaVe, iW SXWV caQQabiV XVeUV aW aQ iQcUeaVed

43% UiVN WR deYeORS caQQabiV deSeQdeQce (YaQ deU PRO eW aO., 2013). ThiV, aORQg ZiWh RXU UeVXOWV,
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VXSSRUWV Whe QRWiRQ WhaW VWUeVVfXO eYeQWV caQ be SUedicWRUV Rf caQQabiV XVe. IPSOicaWiRQV Rf WhiV

fiQdiQg cRQceUQ SXbOic heaOWh RfficiaOV aV eYideQce VhRZV WhaW caQQabiV aV a cRSiQg VWUaWeg\ fRU

VWUeVV RQO\ SURYideV WePSRUaU\ UeOief aQd Pa\ XOWiPaWeO\ e[aceUbaWe Whe QegaWiYe ePRWiRQV WhaW

XVeUV aUe WU\iQg WR PaQage, iQ addiWiRQ WR iW SUedicWiQg higheU OeYeOV Rf deSUeVViRQ (GORdRVN\ &

CXWWOeU, 2020).

IQ addiWiRQ, Whe RddV Rf iQcUeaVed aOcRhRO cRQVXPSWiRQ ZeUe fRXQd WR be aSSUR[iPaWeO\

17 WiPeV gUeaWeU fRU WhRVe ZhR UeSRUWed iQcUeaVed OeYeOV Rf VWUeVV ViQce Whe VWaUW Rf Whe SaQdePic.

LRRNiQg aW a 2020 cURVV-VecWiRQaO VWXd\, UeVeaUcheUV UeSRUWed WhaW 60% Rf SaUWiciSaQWV cRQVXPed

PRUe aOcRhRO dXUiQg Whe SaQdePic SUiPaUiO\ dXe WR iQcUeaVed VWUeVV, bXW aOVR dXe WR iQcUeaVed

bRUedRP, aQd aOcRhRO aYaiOabiOiW\ (GURVVPaQ eW aO., 2020). ThiV VWXd\ aOVR fRXQd WhaW SaUWiciSaQWV

ZiWh COVID-19-UeOaWed VWUeVV ZeUe PRUe OiNeO\ WR cRQVXPe PRUe aOcRhRO RYeU Whe VWXd\ dXUaWiRQ

WhaQ SaUWiciSaQWV ZiWhRXW COVID-19-UeOaWed VWUeVV (GURVVPaQ eW aO., 2020). A SUeYiRXV VWXd\ haV

OiQNed aOcRhRO iQWaNe WR Whe PRdXOaWiRQ Rf VWUeVV SaWhZa\V iQ Whe bUaiQ, VXch aV Whe

h\SRWhaOaPic-SiWXiWaU\-adUeQaO a[iV (HeUPaQ, 2012).

IPSRUWaQWO\, a VWUeQgWh Rf RXU VWXd\ iV WhaW iW cRQWaiQV daWa fURP aOO WeQ SURYiQceV, ZheUe

Whe PaMRUiW\ Rf CaQada¶V SRSXOaWiRQ UeVideV, PaNiQg iW a QaWiRQaOO\ UeSUeVeQWaWiYe VWXd\. IW iV

iPSRUWaQW WR QRWe WhaW Whe OacN Rf VWaWiVWicaO VigQificaQce iQ Whe UeVXOWV Pa\ be aWWUibXWed WR Whe

YaUiRXV OiPiWaWiRQV Rf Whe VWXd\. LiPiWaWiRQV Rf WhiV VWXd\ iQcOXde VhRUWcRPiQgV Rf Whe RUigiQaO

daWa RbWaiQed fURP Whe CPSS-6 daWabaVe. FRU e[aPSOe, Whe CPSS-6 did QRW VXUYe\

iQVWiWXWiRQaOi]ed iQdiYidXaOV, IQdigeQRXV UeVeUYe SRSXOaWiRQV, aQd WhRVe UeVidiQg iQ UePRWe aUeaV,

aOO Rf Zhich Pa\ iQcOXde a SRUWiRQ Rf Whe SRSXOaWiRQ ZhR XVe VXbVWaQceV. IQ addiWiRQ, becaXVe Whe

CPSS-6 RQO\ VXUYe\ed CaQadiaQ SRSXOaWiRQV RQOiQe, SRWeQWiaO VaPSOiQg biaV Pa\ haYe RccXUUed

dXe WR Whe e[cOXViRQ Rf RffOiQe UeVideQWV. NRWabO\, WheUe iV OiNeO\ a cRPSOe[ UeOaWiRQVhiS beWZeeQ
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VWUeVV, aQd e[iVWiQg PeQWaO heaOWh cRQdiWiRQV, aORQg ZiWh RWheU facWRUV iQ accRUdaQce ZiWh

iQcUeaVed aOcRhRO aQd caQQabiV XVe dXUiQg Whe SaQdePic (VaUiQ eW aO., 2021). HRZeYeU, dXe WR Whe

QaWXUe Rf Whe caWegRUicaO YaUiabOeV XVed iQ WhiV VWXd\, aQaO\ViV Rf cRYaUiaQce (ANCOVA) cRXOd

QRW be SeUfRUPed. ThXV, aQRWheU OiPiWaWiRQ Rf WhiV VWXd\ ZaV WhaW iW ZaV XQcRQWUROOed fRU Whe

SRVVibOe effecWV Rf SRWeQWiaO cRYaUiaWeV, VXch aV PeQWaO heaOWh RU ePSOR\PeQW VWaWXV, WhaW Pa\

haYe had aQ iPSacW RQ Whe deSeQdeQW YaUiabOeV (aOcRhRO aQd caQQabiV XVe). AddiWiRQaOO\, Whe

e[cOXViRQ Rf aOO SaUWiciSaQWV ZiWh PiVViQg daWa UeVXOWed iQ a UeOaWiYeO\ VPaOO VaPSOe Vi]e (N=696

aQd N=292), OiPiWiQg Whe geQeUaOi]abiOiW\ Rf RXU UeVXOWV. LaVWO\, VeOf-UeSRUWiQg Rf VXUYe\ aQVZeUV

Pa\ haYe Oed WR biaV iQ UeVXOWV dXe WR Whe iQcideQce Rf VRciaO deViUabiOiW\ biaV, aQ iQdiYidXaO¶V OacN

Rf iQVighW iQWR WheiU RZQ ViWXaWiRQ, RU ORVV Rf iQWeUeVW iQ Whe VXUYe\ (FadQeV eW aO., 2009).

OXU fiQdiQgV agUee ZiWh e[iVWiQg WheRUieV aQd SUeYiRXV UeVeaUch RQ Whe UeOaWiRQVhiS

beWZeeQ VXbVWaQce XVe aQd VWUeVV. IW aSSeaUV WhaW WheUe iV aQ iQcUeaVed aOcRhRO aQd caQQabiV XVe

dXUiQg COVID-19. ThiV iV cRQceUQiQg becaXVe iQcUeaVed dUXg XVage iV UeOaWed WR VhRUW-WeUP aQd

ORQg-WeUP QegaWiYe iPSacWV RQ heaOWh, VXch aV iQMXUieV fURP faOOV, OiYeU diVeaVeV fURP aOcRhRO

XVage, aQd caQceU (Ada\ eW aO., 2020). WiWhRXW SURSeU iQWeUYeQWiRQ, Whe UeVXOWV Rf RXU daWa cRXOd

VXggeVW aQ iQcUeaVed VXbVWaQce PiVXVe iQ Whe fXWXUe. OXU daWa cRXOd aOVR be XVed aV aQ aQchRU WR

e[SORUe QeZ dUXg UegXOaWiRQV aQd PeQWaO ZeOOQeVV VWUaWegieV iQ Whe cRQWe[W Rf COVID-19 aQd

ZhaW YaUiabOeV Pa\ iQfOXeQce dUXg XVe ZiWhiQ cXOWXUaO cRQWe[WV. HRZeYeU, aV iPPigUaWiRQ VWaWXV

ZaV QRW SUedicWiYe Rf a chaQge iQ caQQabiV aQd aOcRhRO XVe dXUiQg Whe COVID-19 SeUiRd, PRUe

UeVeaUch Pa\ be Qeeded WR UecRQciOe Whe diffeUeQceV beWZeeQ RXU h\SRWheViV aQd daWa. FXWXUe

UeVeaUch VhRXOd SUefeUabO\ XVe a OaUgeU QXPbeU Rf SaUWiciSaQWV iQ CaQada aV iW iV Qeeded fRU a

beWWeU XQdeUVWaQdiQg Rf Whe PechaQiVPV behiQd Whe UeOaWiRQVhiS beWZeeQ iPPigUaWiRQ VWaWXV,

VWUeVV, aQd VXbVWaQce XVe. FXWXUe UeVeaUch cRXOd iQYeVWigaWe hRZ UecUeaWiRQaO dUXg UegXOaWiRQ RU
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PeQWaO ZeOOQeVV VXSSRUWV cRXOd chaQge dXUiQg VWUeVVfXO gORbaO SeUiRdV WR aOORZ adeTXaWe

UeVRXUceV WR VXSSRUW heaOWhcaUe aQd SRSXOaWiRQ heaOWh.

OYeUaOO, b\ Whe OacN Rf VigQificaQW beWZeeQ-gURXS-diffeUeQceV aPRQg iPPigUaQWV YeUVXV

QRQ-iPPigUaQWV, WheVe UeVXOWV VXggeVW WhaW Whe RddV Rf VWUeVV-iQdXced caQQabiV aQd aOcRhRO

cRQVXPSWiRQ aUe QRW ViPSO\ a PaWWeU Rf CaQadiaQ iPPigUaWiRQ VWaWXV. RaWheU, cRPSOe[ facWRUV

UeOaWed WR VWUeVV, SRVVibO\ PeQWaO heaOWh, aQd RWheU cRYaUiaWeV, OiNeO\ aOVR SOa\ a UROe iQ Whe

RXWcRPe Rf caQQabiV aQd aOcRhRO cRQVXPSWiRQ aWWUibXWed WR VWUeVV.
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IQWURGXFWLRQ

The ZRUOd faced a QeZ heaOWh cUiViV iQ DecePbeU 2019 ZiWh aQ RXWbUeaN Rf

SARS‐CRV‐2 (CRYid-19) Zhich caXVeV acXWe UeVSiUaWRU\ V\QdURPe (SiQghaO eW aO., 2020). AfWeU

RUigiQaWiQg iQ WXhaQ, ChiQa aW ıUVW, Whe diVeaVe VSUead acURVV Whe ZRUOd TXicNO\ caXViQg Whe

WRUOd HeaOWh OUgaQi]aWiRQ WR decOaUe a SaQdePic iQ MaUch 2020. GRYeUQPeQWV VRRQ VWaUWed WR

WaNe SUecaXWiRQV VXch aV ORcNdRZQV, XVe Rf PaVNV, iVROaWiRQ, aQd OiPiWiQg iQdRRU caSaciWieV. The

WUaQVPiVViRQ Rf Whe YiUXV iV WhURXgh iQhaOaWiRQ Rf Whe SaUWicOeV WhaW VSUead fURP Whe iQfecWed

SeUVRQŖV PRXWh/QRVe ZiWh Whe baVic UeSURdXcWiRQ QXPbeU Rf 2.2 (RQ aYeUage, aQ iQfecWed

iQdiYidXaO caXVeV 2 RWheU iQdiYidXaOV WR geW Whe YiUXV) (WHO, 2022 & FaXci eW aO., 2020).

IQdiYidXaOVŖ SUeYiRXV heaOWh cRQdiWiRQ becRPeV aQ iPSRUWaQW facWRU ZheQ Whe\ cRPbaW Whe

YiUXV. IQ PRVW caVeV, Whe YiUXV haV PiOd WR PRdeUaWe V\PSWRPV VXch aV cRXgh, feYeU, ORVV Rf

VPeOO, aQd/RU WaVWe Zhich dReV QRW UeTXiUe hRVSiWaOi]aWiRQ fRU UecRYeU\ (WHO, 2021). HRZeYeU,

Whe YiUXV caQ caXVe Oife-WhUeaWeQiQg V\PSWRPV iQ iQdiYidXaOV WhaW ZeUe SUeYiRXVO\ diagQRVed ZiWh

diabeWeV, UeVSiUaWRU\, aQd aXWRiPPXQe diVeaVeV VXch aV diĴcXOW\ bUeaWhiQg aQd cheVW SaiQ ZhiOe

haYiQg aQ iQcUeaVed UiVN Rf beiQg hRVSiWaOi]ed fRU UecRYeU\ (ibid). AV Rf MaUch 2022, WheUe aUe

1.6 PiOOiRQ WRWaO caVeV aQd 12,751 deaWhV iQ OQWaUiR (PXbOic HeaOWh OQWaUiR, 2022).

The COVID-19 YacciQe ZaV aXWhRUi]ed iQ PaQ\ cRXQWUieV iQcOXdiQg CaQada b\

DecePbeU, 2020. IPPXQi]aWiRQ VRRQ VWaUWed acURVV Whe SURYiQceV aQd b\ MaUch 2022, 81.7% Rf

OQWaUiR'V SRSXOaWiRQ UeceiYed 2 dRVeV Rf Whe YacciQe (SUiPaU\ VeUieV) (PXbOic HeaOWh OQWaUiR,

2022). HRZeYeU, eYeQ WhRXgh Whe YacciQe eĴcac\ decUeaVeV Whe PRUWaOiW\ UaWeV b\ 72%, VWaWiVWicV

VhRZ WhaW Whe caVeV aQd hRVSiWaOi]aWiRQ UaWeV iQ OQWaUiR VWiOO UePaiQ UeOaWiYeO\ high dXe WR

diĳeUeQW YaUiaQWV Rf Whe YiUXV (JabORQVNa eW aO., 2021 & SWaWiVWicV CaQada, 2021).
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DXUiQg Whe SaQdePic, OQWaUiR haV WaNeQ PeaVXUeV VXch aV ZRUN fURP hRPe SROicieV aQd

RQOiQe edXcaWiRQ V\VWeP fRU VchRROV aQd cROOegeV WR PiQiPi]e Whe UiVN Rf VSUead. ASSUR[iPaWeO\

VeYeQ RXW Rf WeQ SeRSOe ZRUNed fURP hRPe iQ OQWaUiR Zhich aOWeUed URXWiQeV aQd bURXghW

chaQgeV WR iQdiYidXaOVŖ OiYeV (SWaWiVWicV CaQada, 2021). TheVe diVUXSWiRQV aĳecWed iQdiYidXaOV

fURP ecRQRPic, VRciaO, aQd SV\chRORgicaO SeUVSecWiYeV. JRb ORVV (15%) aQd UedXced ZRUN hRXUV

(32%) ZeUe ideQWiıed aV a caXVe Rf aQ[ieW\ aQd VWUeVV OeYeOV (LePiX[ eW aO., 2020 & CXOOeQ eW aO.,

2020). AccRUdiQg WR a VXUYe\, 41% Rf Whe SRSXOaWiRQ had iQcUeaVed aQ[ieW\ aQd VWUeVV OeYeOV dXe

WR Whe SaQdePic ZhiOe aQRWheU VWXd\ aQaO\]ed Whe PaiQ UeaVRQV Rf WheVe iQcUeaVed VWUeVV OeYeOV

aQd ePRWiRQaO diVWUeVV dXUiQg Whe SaQdePic aV UeVWUicWiRQV iQ iQdiYidXaOVŖ fUeedRP (ORcNdRZQV)

aQd decUeaVed hXPaQ iQWeUacWiRQ (CXOOeQ eW aO., 2020 & HeaOWh EVVeQWiaOV, 2020).

OQe Rf Whe PRVW YXOQeUabOe gURXSV WR ePRWiRQaO diVWUeVV aQd PeQWaO heaOWh decOiQe ZaV

heaOWh caUe ZRUNeUV (HWCV) (PfeĳeUbaXP eW aO., 2020). IVVXeV VXch aV high UiVN Rf e[SRVXUe WR

Whe YiUXV, iQfecWiQg ORYed RQeV, ORQgeU ZRUN hRXUV, aQd VhRUWageV Rf SeUVRQaO SURWecWiYe

eTXiSPeQW SXW heaOWh caUe SURYideUV XQdeU PeQWaO SUeVVXUe (ibid). Vi]heh eW aO. (2020) aVVeVVed

Whe SV\chRORgicaO VWaWe Rf PaOe aQd fePaOe HCWV b\ UXQQiQg a V\VWePaWic UeYieZ Rf 11 VWXdieV.

The PRVW e[SORUed cRQdiWiRQV WhURXgh VeOf-UeSRUWiQg ZeUe aQ[ieW\, deSUeVViRQ, aQd VWUeVV fURP

diVeaVe UiVN. OYeUaOO, QegaWiYe PeQWaO eĳecWV iQ HCWV ZeUe high aORQg ZiWh VOeeS iQWeUUXSWiRQ

aQd SRRU VOeeS TXaOiW\. TheVe ZeUe PRUe cRPPRQ iQ QXUVeV dXe WR SURORQged diUecW cRQWacW ZiWh

SaWieQWV aV ZeOO aV ViWXaWiRQV ZheUe hRVSiWaOi]aWiRQV iQcUeaVed. SRciaO VXSSRUW had aQ RSSRViWe

eĳecW RQ facWRUV, SURdXciQg beWWeU VOeeS TXaOiW\, UedXced aQ[ieW\, aQd VWUeVV, WheUefRUe, WheVe

facWRUV ZeUe aVVRciaWed ZiWh SV\chRORgicaO SUeVVXUeV RQ HCWV, OeadiQg WR UeVigQaWiRQ (ibid).

A SURPiQeQW iVVXe iV Whe OacN Rf UeVeaUch aQd eYideQce VXUURXQdiQg Whe iPSacW Rf

COVID-19 RQ Whe PeQWaO heaOWh Rf \RXQg fePaOe fURQW-OiQe QXUVeV. AOWhRXgh QXUVeV e[SeUieQce
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PeQWaO diVWUeVV PRUe cRPPRQO\ WhaQ RWheU HCWV, iQdiYidXaO VWXdieV Zhich diVWiQgXiVh WhiV

iQYeVWigaWe QXUVeV aV a hRPRgeQRXV gURXS. IQ a PeWa-aQaO\ViV b\ VaUgheVe aQd cROOeagXeV

(2021), PeQWaO iPSacWV Rf COVID-19 iQ a SRSXOaWiRQ Rf fePaOe QXUVeV aURXQd Whe ZRUOd 21-45

\eaUV Rf age ZaV e[SORUed, hRZeYeU Whe fRcXV Rf RXWcRPeV ZaV RYeU a OaUge age UaQge.

OYeU Whe OaVW decade, Whe aPRXQW Rf ePSOR\ed QXUVeV XQdeU 35 cOaVViıed aV beiQg eaUO\ iQ

WheiU caUeeU haV iQcUeaVed b\ 7.5%, ZhiOe a 3.2% decUeaVe haV beeQ VeeQ iQ QXUVeV ROdeU WhaQ 55

(CaQadiaQ NXUVeV AVVRciaWiRQ). The WUaQViWiRQ fURP a VWXdeQW RU aQRWheU caUeeU WR a UegiVWeUed

QXUVe SUeVeQWV iVVXeV iQcOXdiQg VNiOO gaSV, WeaP cROOabRUaWiRQ, aSSOicaWiRQ Rf WheRU\, aQd WeQdiQg

WR SaWieQWV ZiWh cRPSOe[ PedicaO hiVWRUieV/cRPRUbidiWieV, eWc (ALRbaid eW aO., 2020). DeVSiWe

cXUUeQW VWXdieV RQ Whe PeQWaO heaOWh Rf QXUVeV dXUiQg Whe SaQdePic, WheUe iV a OaUgeO\ XQe[SORUed

age gURXS iQ Whe cRQWe[W Rf Whe CaQadiaQ HeaOWh CaUe S\VWeP ZheQ iW SeUWaiQV WR PeQWaO aQd

Sh\VicaO afWeU eĳecWV, iPSRUWaQW facWRUV iQ aVVeVViQg Whe VeYeUiW\ Rf aQd cRQWUibXWRUV WR diVWUeVV.

GiYeQ WheVe gaSV iQ OiWeUaWXUe, iQcOXdiQg eaUO\-caUeeU iQĲXeQciQg facWRUV iQ Whe cRQWe[W Rf

Whe SaQdePic, \RXQg fePaOe QXUVeV ZhR PaNe XS a OaUge aQd gURZiQg SeUceQWage Rf Whe

ZRUNfRUce VhRXOd be PRQiWRUed WR gaXge SUeVeUYaWiRQ Rf PeQWaO heaOWh, UegXOaWiRQ Rf VWUeVV, aQd

TXaOiW\ Rf SaWieQW caUe (Vi]heh eW aO., 2020).. AddiWiRQaOO\, WhiV Pa\ SURYide iQVighW iQWR e[iVWiQg

aQd fXWXUe iQWeUYeQWiRQV aQd VXSSRUW. The UeVeaUch TXeVWiRQ WR addUeVV WhiV gaS iV, ŕIV WheUe a

diĳeUeQce iQ VeOf-UeSRUWed PeQWaO heaOWh OeYeOV dXUiQg Whe COVID-19 SaQdePic iQ fePaOe QXUVeV

<35 \eaUV Rf age iQ OQWaUiR cRPSaUed WR fePaOe QXUVeV 55 \eaUV aQd ROdeU iQ OQWaUiR?Ŗ. The

VecRQdaU\ TXeVWiRQ SeUWaiQiQg WR WhiV iV ŗZhaW aVVRciaWiRQ iV WheUe beWZeeQ PeQWaO heaOWh OeYeOV

aQd SeUceiYed Oife VWUeVV OeYeOV iQ fePaOe QXUVeV <35 \eaUV Rf age iQ OQWaUiR cRPSaUed WR fePaOe

QXUVeV 55 \eaUV aQd ROdeU iQ OQWaUiR?Ř
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MHWKRGV

SWXd\ DeVLgQ aQd DaWabaVe

The daWa XVed iQ WhiV VWXd\ ZaV chRVeQ fURP Whe OdeVi daWabaVe, XQdeU Whe CRYid-19

VecWiRQ ZiWh a WiWOe Rf IPSacWV Rf COVID-19 RQ HeaOWh CaUe WRUNeUV: IQfecWiRQ PUeYeQWiRQ aQd

CRQWURO, 2020 [CaQada]. The daWabaVe ZaV cUeaWed b\ SWaWiVWicV CaQada ZiWh Whe iQiWiaO SXUSRVe

WR gaiQ aQ XQdeUVWaQdiQg Rf hRZ COVID-19 iPSacWV RQ Whe CaQadiaQ heaOWh caUe ZRUNeUV,

fRcXViQg RQ VSeciıc PeaVXUeV iQ Whe ZRUNSOace VXch aV SeUVRQaO SURWecWiYe eTXiSPeQW (PPE) aQd

iQfecWiRQ SUeYeQWiRQ aQd cRQWURO (IPC) (SWaWiVWicV CaQada, 2021). The SaUWiciSaQWV ZeUe RbWaiQed

WhURXgh a QRQ-SURbabiOiVWic aSSURach ZheUe a UaQdRP VeOecWiRQ Rf Whe SRSXOaWiRQ ZaV QRW

iQYROYed. DXe WR WhiV, WheUe ZaV QR caOcXOaWiRQ Rf a VaPSOe Vi]e RU deVigQ aQd QR adaSWaWiRQV

RccXUUed iQ UeOaWiRQ WR QRQUeVSRQVe biaV fURP PiVViQg UeVSRQVeV ViQce WhiV iV deePed WR be aQ

iQaSSOicabOe facWRU iQ a cURZdVRXUced VXUYe\. DaWa fURP SaUWiciSaQWV ZaV cROOecWed XViQg aQ

RQOiQe VXUYe\, Zhich ZaV diUecWO\ adYeUWiVed WR Whe SRSXOaWiRQ Rf fRcXV, heaOWhcaUe ZRUNeUV VXch

aV QXUVeV, dRcWRUV, deQWiVWV, dieWiWiaQV, eWc. The RQOiQe VXUYe\ ZaV acceVVibOe iQ SWaWiVWicV

CaQadaŖV ZebSage aQd a OiQN ZaV VeQW WR Whe ePaiOV Rf Whe VWaNehROdeUV ZheUe SaUWiciSaQWV

cRPSOeWed Whe VXUYe\ ZiWhRXW Whe VXUYeiOOaQce b\ Whe iQWeUYieZeUV.

ThiV VWXd\ iV aQ RbVeUYaWiRQaO VWXd\, VSeciıcaOO\ a deVcUiSWiYe cURVV-VecWiRQaO VWXd\ aV iW

iQYeVWigaWeV Whe SUeYaOeQce (Whe UaWeV Rf SUeVeQce RU abVeQce) Rf RQe RU PaQ\ RXWcRPeV iQ Whe

SRSXOaWiRQ Rf iQWeUeVW aW RQe SRiQW Rf WiPe (WaQg eW aO., 2020). IQcOXdiQg WhiV, cURVV-VecWiRQaO

VWXdieV haYe YaUiRXV VWUeQgWhV iQcOXdiQg iQe[SeQViYeQeVV, faVW daWa cROOecWiRQ, aSSOicabiOiW\, aQd

Whe abiOiW\ WR be a baVeOiQe VWXd\ fRU SURVSecWiYe VWXdieV. OQe ZeaNQeVV Rf WhiV VWXd\ deVigQ iV Whe

iQabiOiW\ WR PaNe caXVaO iQfeUeQceV/UeOaWiRQVhiSV RU PeaVXUe Whe iQcideQce/deYeORSPeQW Rf QeZ

PaQifeVWaWiRQV RU UeVSRQVeV dXe WR TXeVWiRQV beiQg aVNed aW a VeW SRiQW iQ WiPe (TheOOe eW aO.,
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2015). RecaOO aQd UeSRUWiQg biaV Pa\ SRWeQWiaOO\ e[iVW aV ZiWhRXW a biRPaUNeU, iQfRUPaWiRQ iV

SURQe WR beiQg fRUgRWWeQ aQd cRUUecWO\ UecaOOed, aQd RYeU UeSRUWed RU XQdeU-UeSRUWed b\

SaUWiciSaQWV. SeOf-UeSRUWiQg caQ aOVR UeVXOW iQ UeOXcWaQce WR aQVZeU TXeVWiRQV iQ OighW Rf

SUecRQceiYed QRWiRQV aQd SeUceSWiRQV aVVRciaWed ZiWh cXOWXUaO, OifeVW\Oe, VRciRecRQRPic, aQd

dePRgUaShic facWRUV fXUWheU e[aceUbaWed b\ VWigPa, fRU iQVWaQce VXUURXQdiQg diVcORVXUe Rf PeQWaO

heaOWh (CeOeQWaQR eW aO., 2019).

SWXd\ PaUWLcLSaQWV

PaUWiciSaQWV iQ Whe daWabaVe ZeUe HCWV fURP diĳeUeQW SURYiQceV acURVV CaQada. TheUe

aUe fRXU cRPSRQeQWV WR Whe iQcOXViRQ cUiWeUia. TR Ueach Whe WaUgeW SRSXOaWiRQ, RQO\ fePaOe

SaUWiciSaQWV ZhRVe caUeeU iV iQ QXUViQg ZeUe iQcOXded. APRQg WheVe SaUWiciSaQWV, RQO\

UeVSRQdeQWV fURP OQWaUiR ZeUe iQcOXded. LaVWO\, fePaOe QXUVe SaUWiciSaQWV iQ OQWaUiR ZeUe

diYided iQWR WZR caWegRUieV accRUdiQg WR WheiU ageV: <35 YU gURXS aQd Ɗ55 YU gURXS. IQ WRWaO, 705

aQd 276 SaUWiciSaQWV ZeUe gaWheUed iQ Whe <35 YU gURXS aQd Ɗ55 YU gURXS, UeVSecWiYeO\. NXUVeV

ZiOO beQeıW fURP VWXd\ ıQdiQgV aV aQ RSSRUWXQiW\ WR iQfRUP gRYeUQiQg bRdieV aQd, aV PeQWiRQed,

iW iV a OaUgeO\ RYeUORRNed age gURXS ZiWhiQ Whe heaOWhcaUe V\VWeP.

SWXd\ OXWcRPeV

The SUiPaU\ RXWcRPe Rf Whe VWXd\ iV if WheUe iV a VigQiıcaQW diĳeUeQce beWZeeQ Whe

SeUceiYed PeQWaO heaOWh Rf fePaOe QXUVeV <35 aQd Ɗ55 \eaUV Rf age ZhR aUe ZRUNiQg iQ OQWaUiR.

TR aVVeVV Whe SeUceiYed PeQWaO heaOWh, SaUWiciSaQWV UaWed WheiU SeUceiYed PeQWaO heaOWh RQ a VcaOe

Rf ŗE[ceOOeQW, VeU\ gRRd, GRRd, FaiU, aQd PRRUŘ. The SaUWiciSaQWV WhaW ZeUe iQYeVWigaWed had WR

fXOıOO aOO Rf Whe fROORZiQg caWegRUieV: fePaOe, QXUVe, ZRUNiQg iQ OQWaUiR, aQd eiWheU aged beORZ

35, RU 55 \eaUV ROd aQd abRYe. A cURVV VecWiRQaO RbVeUYaWiRQaO aSSURach ZaV XVed WR cRPSaUe Whe

YaUiabOeV, aV iW iV Whe beVW Za\ WR cRPSaUe WheP aW Whe VaPe WiPe ZiWh TXicNeU UeVXOWV aQd higheU
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YaOidiW\ (CaUOVRQ aQd MRUUiVRQ, 2009). The VecRQdaU\ RXWcRPe Rf Whe VWXd\ iV if WheUe iV aQ

aVVRciaWiRQ beWZeeQ PeQWaO heaOWh OeYeOV aQd SeUceiYed Oife VWUeVV OeYeOV iQ fePaOe QXUVeV <35

\eaUV Rf age iQ OQWaUiR cRPSaUed WR fePaOe QXUVeV Ɗ55 \eaUV iQ OQWaUiR.

AddLWLRQaO DaWa CROOecWLRQ

IQ addiWiRQ WR Whe daWa cROOecWiRQ, WheUe aUe chaUacWeUiVWicV WhaW aUe RbVeUYed iQ Whe

daWabaVe. TheVe iQcOXde SeUceiYed iPPigUaWiRQ VWaWXV, SRSXOaWiRQ gURXS Ĳag, aQd QXPbeU Rf

\eaUV ZRUNed iQ Whe cXUUeQW RccXSaWiRQ. The addiWiRQaO chaUacWeUiVWicV aUe iPSRUWaQW facWRUV fRU

Whe XQdeUVWaQdiQg Rf aQ\ RXWVide cRQWUibXWRUV Rf VWUeVV RU QegaWiYe PeQWaO heaOWh VXch aV WhRVe

UeOaWiQg WR faPiO\ WUadiWiRQV aQd eWhQiciW\. ThiV iV iPSRUWaQW aV Uace, eWhQiciW\, aQd iPPigUaWiRQ

VWaWXV caQ haYe aQ eĳecW RQ aQ iQdiYidXaOŖV PeQWaO heaOWh (SaWcheU, 2001). ThiV ZiOO aid iQ

aQaO\]iQg SRWeQWiaO facWRUV iQ Whe eYeQW Rf a UeOaWiRQVhiS beWZeeQ age gURXSV Rf NXUVeV aQd

SeUceiYed PeQWaO heaOWh. The QXPbeU Rf \eaUV ZRUNed iQ Whe RccXSaWiRQ iV aOVR iPSRUWaQW

addiWiRQaO iQfRUPaWiRQ aV aQ aVVRciaWiRQ caQ be deWeUPiQed if \eaUV ZRUNed ZRXOd add WR VWUeVV RU

chaQge PeQWaO heaOWh OeYeOV.

SWaWLVWLcaO AQaO\VLV

TeVWV Rf QRUPaOiW\ cRXOd QRW be SeUfRUPed aV WheUe ZeUe RQO\ caWegRUicaO daWa aQd QR

cRQWiQXRXV daWa. UViQg Whe caWegRUicaO daWa (i.e. SeUceiYed PeQWaO heaOWh, SeUceiYed Oife VWUeVV,

eWc.), WZR VWaWiVWicaO aQaO\VeV ZeUe SeUfRUPed. A 2[2 Chi-VTXaUed WeVW ZaV cRQdXcWed WR ORRN fRU

VigQiıcaQW diĳeUeQceV iQ SeUceiYed PeQWaO heaOWh beWZeeQ Whe WZR age gURXSV. A SSeaUPaQŖV UhR

WeVW ZaV aOVR SeUfRUPed WR PeaVXUe Whe VecRQdaU\ RXWcRPe: Whe aVVRciaWiRQ beWZeeQ SeUceiYed

PeQWaO heaOWh aQd SeUceiYed Oife VWUeVV. SPSS ZaV XVed WR SeUfRUP aOO VWaWiVWicaO WeVWV. A S-YaOXe

Rf <0.05 ZaV XVed fRU VWaWiVWicaO VigQiıcaQce. The daWa iQ TabOe 1 VXPPaUi]eV Whe QXPbeU Rf

SaUWiciSaQWV Rf bRWh age gURXSV fRU each caWegRU\ (SeUceiYed PeQWaO heaOWh, SeUceiYed Oife VWUeVV,
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SaUWiciSaQWŖV iPPigUaWiRQ VWaWXV, SRSXOaWiRQ gURXS Ĳag, QXPbeU Rf \eaUV ZRUNed iQ cXUUeQW

RccXSaWiRQ) aQd WheiU VXb-caWegRUieV. The SeUceQWage Rf SaUWiciSaQWV ZeUe caOcXOaWed aQd

iQcOXded. The S-YaOXeV fRU each Chi-VTXaUed WeVW ZeUe iQcOXded aV ZeOO.

RHVXOWV

TDEOH 1. DHVFULSWLYH FKDUDFWHULVWLFV RI VWXG\ SRSXODWLRQ >N = 981@. The VWXd\ SRSXOaWiRQ

cRQViVWV Rf fePaOe QXUVeV <35 \eaUV aQd Ɗ55 \eaUV Rf age ZRUNiQg iQ OQWaUiR. The YaOXeV aUe

SUeVeQWed aV QR. (%) Rf SaUWiciSaQWV, XQOeVV RWheUZiVe VWaWed. Chi-VTXaUed WeVW ZaV cRQdXcWed WR

deWeUPiQe VigQiıcaQce beWZeeQ Whe WZR gURXSV Rf SaUWiciSaQWV. PeUceiYed PeQWaO heaOWh had

VigQiıcaQW PeaUVRQ Chi-STXaUe YaOXeV. *** UeSUeVeQWV VWaWiVWicaO VigQiıcaQce ZiWh a S-YaOXe Rf

<0.001.

9DULDEOH <35 <U GURXS
(N = 705)

Ɗ55 <U GURXS
(N = 276)

S-YDOXH (CKL-VTXDUH
WHVW)

PeUceiYed PeQWaO heaOWh ş QR. (%)

E[ceOOeQW 25 (3.5) 28 (10.1)

VeU\ gRRd 122 (17.3) 76 (27.5)

GRRd 210 (29.8) 81 (29.3) <0.001***

FaiU 236 (33.5) 74 (26.8)

PRRU 112 (15.9) 17 (6.2)

PeUceiYed Oife VWUeVV ş QR. (%)

NRW aW aOO VWUeVVfXO 1 (0.1) 0 (0.0)

NRW YeU\ VWUeVVfXO 22 (3.1) 14 (5.1)

A biW VWUeVVfXO 220 (31.2) 85 (30.8) 0.250

QXiWe a biW VWUeVVfXO 349 (49.5) 122 (44.2)

E[WUePeO\ VWUeVVfXO 113 (16.0) 55 (19.9)

PaUWiciSaQWŖV iPPigUaWiRQ VWaWXV ş QR. (%)
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NRQ-iPPigUaQW 624 (88.5) 242 (87.7)

IPPigUaQW RU QRQ-SeUPaQeQW
UeVideQW

81 (11.5) 32 (11.6) 1.000

NRW VWaWed 0 (0.0) 2 (0.7)

PRSXOaWiRQ gURXS Ĳag ş QR. (%)

ViVibOe PiQRUiW\ 121 (17.2) 8 (2.9)

NRW a YiVibOe PiQRUiW\ 580 (82.3) 264 (95.7) <0.001***

NRW VWaWed 4 (0.6) 4 (1.4)

NXPbeU Rf \eaUV ZRUNed iQ cXUUeQW RccXSaWiRQ ş QR. (%)

LeVV WhaQ 10 \eaUV 497 (70.5) 21 (7.6)

10 WR 19 \eaUV 69 (9.8) 27 (9.8) <0.001***

20 RU PRUe \eaUV N/A 210 (76.1)

NRW VWaWed 139 (19.7) 18 (6.5)

Table 2. Spearman¶s Uho test Yalues. ThiV WabOe iOOXVWUaWeV daWa UegaUdiQg Whe VigQiıcaQW

diĳeUeQce beWZeeQ SeUceiYed PeQWaO heaOWh aQd SeUceiYed Oife VWUeVV aQd Whe VigQiıcaQW diĳeUeQce

beWZeeQ SeUceiYed PeQWaO heaOWh aQd QXPbeU Rf \eaUV ZRUNed iQ cXUUeQW RccXSaWiRQ. ***

UeSUeVeQWV VWaWiVWicaO VigQiıcaQce ZiWh a S-YaOXe Rf <0.001.

9DULDEOH PeUceiYed Oife
VWUeVV

NXPbeU Rf \eaUV ZRUNed
iQ cXUUeQW RccXSaWiRQ

SSeaUPaQŖV UhR PeUceiYed PeQWaO
heaOWh

CRUUeOaWiRQ
cReĴcieQW

0.337 -0.184

Sig.
(2-WaiOed)

<0.001*** <0.001***
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Figure 1. PerceiYed mental health of female nurses <35 \ears and � 55 \ears of age Zorking

in Ontario. The figure displays the participants who rated their perceived mental health on a

scale of Excellent, Very good, Good, Fair, and Poor. A p-value of <0.001 is shown to represent

statistical significance between the two groups.

34

Noella Noronha



10

Figure 2. Number of \ears Zorked in current occupation of female nurses <35 \ears and

�55 \ears of age Zorking in Ontario. This graph illustrates the number of years worked as a

female nurse in Ontario from the age group of <35 years and �55 years of age. A p-value of

<0.001 is shown to represent statistical significance between the two groups.

APRQg Whe 18,139 iQdiYidXaOV fURP Whe RUigiQaO ODESI daWabaVe, 981 ZeUe e[WUacWed aQd

iQcOXded iQ TabOe 1. TabOe 1 VhRZV Whe QXPbeU Rf SaUWiciSaQWV Rf each gURXS fRU ıYe caWegRUieV

Zhich iQcOXde SeUceiYed PeQWaO heaOWh, SeUceiYed Oife VWUeVV, SaUWiciSaQWŖV iPPigUaWiRQ VWaWXV,

WheiU SRSXOaWiRQ gURXS Ĳag, aQd Whe QXPbeU Rf \eaUV ZRUNed iQ cXUUeQW RccXSaWiRQ. The WabOe ZaV

VSOiW iQWR WZR gURXSV Rf fePaOe QXUVeV <35 \eaUV aQd �55 \eaUV Rf age ZRUNiQg iQ OQWaUiR. The

age gURXSV Rf 35-44 \eaUV Rf age aQd 45-55 \eaUV Rf age, aV ZeOO aV Whe ŕYaOid VNiSŖ, ŕdRQŖW

NQRZŖ, aQd ŕUefXVaOŖ RSWiRQV ZeUe UePRYed fURP Whe daWaVeW.

FigXUe 1 VSeciıcaOO\ iOOXVWUaWeV Whe SeUceiYed PeQWaO heaOWh Rf Whe fePaOe QXUVe

SaUWiciSaQWV fURP Whe age gURXSV Rf <35 \eaUV aQd �55 \eaUV. IW caQ be VeeQ WhaW WheUe ZeUe

aOPRVW Whe VaPe QXPbeU Rf SaUWiciSaQWV fURP each age gURXS ZhR had UaWed WheiU PeQWaO heaOWh aV

ŕE[ceOOeQWŖ. AV Whe PeQWaO heaOWh UaWiQg ZeQW fURP ŕVeU\ gRRdŖ WR ŕFaiUŖ, Whe QXPbeU Rf

SaUWiciSaQWV fURP Whe age gURXS Rf <35 \eaUV iQcUeaVed (17.3% WR 29.8%). LaVWO\, WheUe ZaV a

higheU QXPbeU Rf SaUWiciSaQWV fURP Whe <35 \eaUV age gURXS ZhR UaWed WheiU PeQWaO heaOWh aV

ŕPRRUŖ (15.9%) cRPSaUed WR Whe �55 years age gURXS (6.2%). A Chi-VTXaUed WeVW ZaV cRQdXcWed

WR PeaVXUe Whe diĳeUeQce beWZeeQ WZR gURXSV. The UeVXOWV VhRZed a VigQiıcaQce S-YaOXe Rf

<0.001 ZiWh a PeaUVRQ Chi-VTXaUe YaOXe Rf 43.345 aQd a degUee Rf fUeedRP Rf 4. SWaWiVWicaO

aQaO\ViV dePRQVWUaWed a VigQiıcaQce OeYeO Rf <0.001, SURYiQg WhaW WheUe iV a VigQiıcaQW diĳeUeQce

iQ SeUceiYed PeQWaO heaOWh beWZeeQ Whe WZR gURXSV. FePaOe QXUVeV <35 \eaUV ZeUe PRUe OiNeO\ WR
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haYe ZRUVe SeUceiYed PeQWaO heaOWh. The S-YaOXe Rf <0.001 iV VhRZQ WR UeSUeVeQW VWaWiVWicaO

VigQiıcaQce iQ SeUceiYed PeQWaO heaOWh beWZeeQ Whe WZR gURXSV.

AV VeeQ iQ FigXUe 2, the age group of <35 years consisted of 497 (70.5%) participants

who worked less than 10 years, 69 (9.8%) participants worked 10 to 19 years, and 0 participants

had worked 20 or more years. 139 (9.7%) participants from the group did not state the number of

years worked. The age gURXS Rf <35 \eaUV Rf age had a VigQiıcaQWO\ OaUgeU SRUWiRQ Rf SaUWiciSaQWV

ZhR ZRUNed OeVV WhaQ 10 \eaUV cRPSaUed WR Whe age gURXS Rf �55 \eaUV. TheUe ZeUe a higheU

QXPbeU Rf SaUWiciSaQWV iQ Whe age gURXS Rf <35 \eaUV Rf age ZhR had ZRUNed fRU 10 WR 19 \eaUV.

HRZeYeU, Whe age gURXS Rf �55 \eaUV had a VigQiıcaQWO\ OaUgeU QXPbeU Rf SaUWiciSaQWV ZhR had

ZRUNed fRU 20 RU PRUe \eaUV. From the age group of �55 years, 21 (7.6%) participants worked

less than 10 years, 27 (9.8%) participants worked 10 to 19 years, and 210 (76.1%) participants

worked 20 or more years. 18 (6.5%) participants from the group did not state the number of

years worked.

A higheU SeUceQWage Rf SaUWiciSaQWV ZeUe RbVeUYed ZhR ZeUe QRW a YiVibOe PiQRUiW\ iQ

bRWh age gURXSV (TabOe 1). A Chi-VTXaUed aQaO\ViV diVSOa\ed a VigQiıcaQce S-YaOXe Rf <0.001

ZiWh a PeaUVRQ Chi-VTXaUe YaOXe Rf 34.942 aQd a degUee Rf fUeedRP Rf 1. ThiV dePRQVWUaWed WhaW

WheUe iV a VigQiıcaQW diĳeUeQce iQ SRSXOaWiRQ gURXS Ĳag VWaWXV beWZeeQ Whe WZR gURXSV. A

Chi-VTXaUed aQaO\ViV UeVXOWed iQ a VigQiıcaQce S-YaOXe Rf <0.001 ZiWh a PeaUVRQ Chi-VTXaUe

YaOXe Rf 640.084 aQd a degUee Rf fUeedRP Rf 2, iQdicaWiQg WhaW WheUe iV a diĳeUeQce iQ QXPbeU Rf

\eaUV ZRUNed beWZeeQ Whe gURXSV.

TR ıQd a cRUUeOaWiRQ beWZeeQ SeUceiYed PeQWaO heaOWh aQd SeUceiYed Oife VWUeVV, a

SSeaUPaQ RhRŖV WeVW ZaV SeUfRUPed. The UeVXOW VhRZV a YaOXe Rf 0.337 ZiWh a S<0.001 (TabOe 2),
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iQdicaWiQg a PRdeUaWe SRViWiYe cRUUeOaWiRQ beWZeeQ Whe WZR YaUiabOeV. PeUceiYed PeQWaO heaOWh aQd

QXPbeU Rf \eaUV ZRUNed iQ cXUUeQW RccXSaWiRQ VhRZed a SSeaUPaQŖV UhR YaOXe Rf -0.184 ZiWh a

S<0.001 (TabOe 2), iQdicaWiQg a ZeaN QegaWiYe cRUUeOaWiRQ beWZeeQ Whe WZR YaUiabOeV.

DLVFXVVLRQ

This study aimed to explore the differences in mental health levels of female nurses <35

\eaUV aQd Ɗ55 \eaUV Rf age iQ OQWaUiR during the COVID-19 pandemic. Our findings show that

female nurses in Ontario who were <35 experienced poor perceived mental health compared to

those who were �55 years of age. The secondary outcome of the research investigated the

aVVRciaWiRQ beWZeeQ PeQWaO heaOWh OeYeOV aQd SeUceiYed Oife VWUeVV Rf 2 WaUgeW gURXSV. ReVXOWV

VhRZ WhaW WheUe iV PRdeUaWe cRUUeOaWiRQ beWZeeQ PeQWaO heaOWh aQd VWUeVV OeYeOV Rf Whe WaUgeW

gURXSV.

The results from this study showed no statistically significant difference in perceived life

stress and immigration status between the participants who were <35 years of age and those that

were �55 years of age. This could be due to the fact that both groups have been exposed to the

COVID-19 pandemic and working many stressful hours to provide care for patients while

watching families grieve for their loved ones in the hospitals. Therefore, both participant groups

would have experienced high stress levels during the pandemic. Immigration status may not have

contributed to significant differences in mental health between the two groups due to the fact that

it is a minor factor as compared to life stress of participants during COVID-19. Most of the

participants were non-immigrants while a minority were immigrants or non-permanent residents.

Similar to this study, research conducted by Perry and colleagues (2015) found that 14%

of nurse participants in Sydney, Australia disclosed they had a history of mental health issues

with 13% reporting anxiety and/or depression diagnoses. Throughout the study, 65.1% of those
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participants stated that they experienced at least one mental health symptom sometimes or often

in the last 12 months. This study also used specifics in the research question (narrowing down

the region and occupation) in order to allow the study to be generalized reasonably and add to

the quality of the study.

In contrast to this study, there is a published finding called ³Personal Age and

Assessment of Work Stress in Polish Nurses´ which focuses on a similar study design and

participants, just in the different regions of Poland (Iskra-Golec, 2002). However, the results that

are found are different to the current study in this paper. The difference is that this study included

male participants and focused on the level of stressors in Polish nurses¶ lives, categorized in

groups of age. This includes a table with numbers of hours worked in the profession, which is a

variable included in their results. The results of this study indicates the importance of age as the

younger nurses were being reported as less tired, stressed, and in a more positive mental health

state than the nurses who were older (Iskra-Golec, 2002).

Other limitations with outside studies include being concentrated in one region of the

world, as other cities and countries may have different stresses or results in general. As well, due

to the information being collected from one region, the data would be based on voluntary

participation, and therefore exposed to self-selection bias. Based on other studies, another

limitation could be the fact that the study is self-reporting measures. As a whole, the study is

limited in general as empirical studies can be used to investigate the complex relationships of

stress levels in nurses over a period of time, or more specifically, comparing the stress levels

before and during the pandemic.

Our study has some limitations that should be considered. Firstly, the research focused

solely on female nurses working in Ontario. The inclusion of other groups of health care workers
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including physicians, personal support workers, laboratory workers etc. would increase the

sample size of the data, allowing for a more accurate depiction of how the COVID-19 pandemic

has impacted the mental health of health care workers overall. The study also focused on the age

groups of less than 35 years of age and 55 years of age or older, and excluded male participants,

which may have led to biased results. The results can¶t be generalized to the overall population

of health care workers. A separate limitation would be the statistical analysis methods used in

this study. There were only categorical variables in our dataset, therefore only Chi-squared test

and a Spearman¶s Rho test were performed. Normality test was not conducted as there were no

continuous variables. Additionally, Pearson correlation analysis, biserial correlation analysis, or

analysis of covariance (ANCOVA) were not performed, as all of these require continuous

variables to be present.

Sample size was not established for this study as the study was crowdsourced and an

estimate was not calculated against a benchmark. Being a cross-sectional study, incidence of the

outcome of interest cannot be assessed as only responses in at one time were collected rather

than at various points in time. The nature of the research question does not allow for outcomes

associated with pre-pandemic variables, such as µperceived¶ mental health before the pandemic.

The types of data present for each variable are only categorical or ordinal data as participants

were presented with various options for each question. The survey questions allowed only for

self-reporting as a tool which introduces recall and reporting bias.

Our data adds to the field in that it provides insight as to which groups of health care

workers and which age groups are more susceptible to worse mental health and higher stress

levels. For example, this allows us to see that younger health care workers, specifically female

nurses, who have worked for a fewer number of years find their mental health to be worse and
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life stress to be greater. This knowledge can then be passed on to the public at large, to create an

understanding of how much psychological distress and burnout health care workers have endured

during the COVID-19 pandemic. It can be seen which groups of health care workers may need

more support and thus provide those groups with the resources to seek help during the ongoing

pandemic. As well, the study allows for those to see which health care worker occupation is in

higher demand, in order to hire more people.

ThiV VWXd\ caQ fXUWheU eQOighWeQ XS Whe diĳeUeQW PeQWaO heaOWh chaOOeQgeV faced b\

diĳeUeQW age gURXSV iQ Whe QXUViQg ıeOd WR VhaSe Whe ZRUNSOace RUgaQi]aWiRQ beWWeU dXUiQg Whe

SaQdePic. MRUeRYeU, ZRUN diVWUibXWiRQV aQd iQQRYaWiRQV baVed RQ a VPaOOeU UaQge Rf age gURXSV

aQd ZRUN ıeOd e[SeUieQceV Pa\ SURYide Whe PiQiPaO VWUeVV/aQ[ieW\ OeYeOV WR QXUVeV, WheUefRUe,

iQcUeaVe WheiU ıeOd SeUfRUPaQce b\ PaiQWaiQiQg heaOWh\ PeQWaO heaOWh OeYeOV. B\ haYiQg a fXWXUe

diUecWiRQ iQ RUdeU WR iPSURYe PeQWaO heaOWh ZiWh fePaOe QXUVeV iQ OQWaUiR, iW caQ be geQeUaOi]ed

RU PRdiıed WR heOS RWheU heaOWhcaUe ZRUNeUV. OQe SRVVibOe diUecWiRQ fRU fXWXUe UeVeaUch cRXOd be

WR iQYeVWigaWe VROXWiRQV WR bRWh SURfeVViRQaO aQd SeUVRQaO chaOOeQgeV WhaW aUe faced b\ diĳeUeQW

age gURXSV dXUiQg Whe SaQdePic. SWXd\ VXggeVWV WhaW VRciaO VXSSRUW iV aQ eĳecWiYe Za\ WR heOS

Whe HCWV cRPbaW chaOOeQgeV VXch aV iQcUeaVed aQ[ieW\ OeYeOV aQd SRRU VOeeS TXaOiW\ (Vi]heh eW

aO, 2020). WiWh Whe fXWXUe UeVeaUch fRcXViQg RQ VPaOOeU age UaQge gURXSV, Whe VRciaO VXSSRUW

SURYided WR each age gURXS caQ WaUgeW Whe chaOOeQgeV beWWeU b\ SURYidiQg a PRUe eĳecWiYe aQd a

diUecW Za\ WR RYeUcRPe Whe PaMRU SURbOePV Whe\ face deSeQdiQg RQ WheiU e[SeUieQceV aQd RWheU

facWRUV iQ Whe ıeOd. The iQfRUPaWiRQ SURYided ZiWhiQ WhiV VWXd\ caQ aOORZ fRU heaOWh RĴciaOV WR

cUeaWe SXbOic heaOWh SROicieV WR eQVXUe Whe PeQWaO heaOWh Rf Whe heaOWhcaUe ZRUNeUV iQ RXU ciWieV aUe

beiQg WaNeQ caUe Rf, RU RSWiRQV fRU VXSSRUW WR PiWigaWe Whe VWUeVV Rf Whe RccXSaWiRQ, eVSeciaOO\ iQ

WiPeV OiNe Whe COVID-19 SaQdePic.
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I | Introduction 

According to the World Health Organization in 2018, 5.6% of the global population are drug 

users, and among them, 31 million individuals are battling a substance addiction (Moonajilin et 

al., 2021). In a study by Moonajilin et al. (2021), they researched substance use behaviour among 

high school students in Bangladesh. The results from their study reported that 14.4% of the 

students were involved with drug use at some point in their lifetime, and 11.3% of them were 

currently using substances (Moonajilin et al., 2021). The high prevalence of drug use among 

youth is consistent with various other studies. A 2019 survey by the Substance Abuse and Mental 

Health Services Administration (SAMHSA) revealed that the two most common substances used 

by youth are alcohol and cannabis. According to the results, approximately 1 in 4 (24.5%) 

adolescents between the ages of 12-17 had used at least one illicit drug during their lifetime and 

more than half of this group consisted of marijuana users (SAMHSA, 2019). In the same survey, 

80.3% of youth in this age group reported that they have tried alcohol in their lifetime, and 

among them, almost 30% of them were binge drinkers (SAMHSA, 2019).  

Due to the high rate of occurrence and the elevated risk involved with these behaviours, 

substance abuse among adolescents can be qualified as a prominent public health issue 

(Moonajilin et al., 2021). Existing literature shows that adolescent substance use has various 

negative repercussions including poor development, economic consequences, and health 

problems, including changes associated with sleep cycles (Moonajilin et al., 2021).  

Hser and colleagues (2017) investigated the relationship between cannabis and mental 

health. They analyzed the data of 302 individuals, comparing decreased and increased cannabis 

use to changes in sleep and other mental health factors (Hser et al., 2017). Hser et al. (2017) 

found a significant association between reduced cannabis usage and improved sleep quality. 
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Their study concluded that there was a relationship between reductions in cannabis use and 

improvements in anxiety, depression, and sleep quality (Hser et al., 2017).  

The findings of the research done by Hser et al. (2017) are consistent with some other 

papers on the topic. Bolla and colleagues (2008) also looked at the association between sleep and 

cannabis use by recording polysomnographic (PSG) measures in marijuana users (Bolla et., 

2008). The PSG studies were performed on 17 adults, (ages 18-30), with chronic marijuana use 

over two nights after ending the use of marijuana (Bolla et., 2008). Results concluded that 

marijuana users had shorter total sleep time, inferior sleep efficiency, and longer sleep latency 

than the controls on night 2 (Bolla et., 2008).  

Regarding alcohol consumption and changes in sleep patterns, Geoghegan et al. 

conducted a study in 2012 exploring the effects of alcohol consumption on sleep quality. In their 

study, participants were asked to complete a sleep diary, a Profile of Mood States Questionnaire, 

and to describe their subjective perception of sleep quality and waking mood (Geoghegan et al., 

2012). Objective sleep quality was recorded via actigraphy (Geoghegan et al., 2012). In the 

results, they found that compared to the control, individuals who consumed alcohol prior to bed 

had a lower total sleep time and decreased time in bed (Geoghegan et al., 2012). Self-reported 

data also showed that these individuals experienced increased wakefulness in the second half of 

the night and increased waking fatigue (Geoghegan et al., 2012). Due to the results, Geoghegan 

et al. (2012) concluded that it is highly likely that alcohol consumption has a negative effect on 

sleep quantity and quality. 

With the understanding that there is a link between sleep and cannabis and alcohol, we 

explore the few primary studies that investigate cannabis and alcohol co-use with sleep. In a 

study by Goodhines et al. (2019), they reinforced the existing evidence that alcohol and cannabis 
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use are linked to sleep quality. Their study population included 217 college students who used 

either cannabis, alcohol, or both as a sleep aid within the last month (Goodhines et al., 2019). 

58% of the group were cannabis and alcohol co-users (Goodhines et al., 2019). The results 

showed that while several of the sleep aid users reported a longer night sleep duration and shorter 

night wake time, they also experienced increased daytime fatigue the following day (Goodhines 

et al., 2019). Their study concluded that despite the sleep-related benefits, daytime fatigue 

remained a potential adverse outcome of cannabis sleep aid use (Goodhines et al., 2019). This is 

consistent with previous literature regarding cannabis or alcohol on sleep quality, where 

numerous papers concluded participants found that they woke up feeling more fatigued 

compared to participants who were not using any substance. However, the results from this study 

do not differentiate cannabis only users, alcohol only users, and alcohol and cannabis co-users. 

Thus, our understanding of the results from this study are incomplete. 

Existing literature on the relationships between cannabis or alcohol use and sleep are 

extensive, but research covering the topic of cannabis and alcohol co-use in relation to sleep is 

still sparse. Current research about sleep and cannabis/alcohol co-use has not thoroughly 

explored our target outcome or population of interest. For instance, research done by Gunn et al. 

(2021) and Read et al. (2021) investigated cannabis and alcohol co-use but did not look at sleep 

cycles. Goodhines et al. (2019) researched sleep and cannabis-alcohol co-use, but in an adult 

population (18 and older) rather than our target population (12–18-year-old students). Thus, we 

state our knowledge gap: despite cannabis and alcohol being the two most common recreational 

substances among youth (ages 12-18), the co-use of the two substances is an area that has only 

been very shallowly explored. Our research question is: Is there a difference between the sleep 

patterns of Canadian adolescents (Grade 7-12 (ages 12-18)) who are exposed to both alcohol and 
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cannabis and Canadian adolescents in the same age group who have never been exposed to either 

substance? 

2 | Methods 

2.1 Study Design 

The design used for our research was observational and cross-sectional. The database that was 

used was Odesi (Ontario Data Documentation, Extraction Service, and Infrastructure Initiative) 

and allowed us to have access to datasets in a web-based data extraction system. Additionally, it 

allowed us to download data into external statistical analysis packages, such as SPSS. The data 

in Odesi was collected from Statistics Canada datasets, polling companies, datafiles from Gallup 

Canada, Canadian National Election Surveys which are public-domain files, and specific files 

from the inter-University Consortium for Political and Social Research (ICPSR). The data was 

obtained under the tab ‘Health’ and ‘CANADA’ subsection. Under that tab we chose the 

‘Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS)’ dataset. The data on student 

tobacco, alcohol and drug use was conducted for Health Canada by the Propel Centre for 

Population Health Impact at the University of Waterloo. The CSTADS was obtained from data 

collected from October 2018 to June 2019. Students in grades 7 to 12 across 10 Canadian 

provinces had their information regarding tobacco use, alcohol, drug use, bullying and sleep 

collected. All the variables that were not mentioned in the data code book and were not related to 

the research question were removed from our dataset to run statistical tests more efficiently. 

2.2 Participant Selection Criteria 

Middle school and high school students between the ages of 12-18 who reside within the 10 

provinces in Canada were selected for our study. Students who had either 1) exposure to both 
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marijuana and alcohol or 2) exposure to neither marijuana nor alcohol were included. Only 

individuals who provided a valid response to all our studied variables were included. Students 

who were exposed to only marijuana or only alcohol were excluded from our study. Anyone that 

was not within the age range of 12-18 years old were also excluded. All students who responded 

to any of the variables as “not stated” were excluded. 62,850 students ranging from grades 7 to 

12 have completed the survey. After accounting for all inclusion and exclusion criteria, the 

number of participants was narrowed down to 37,568 students. 

2.3 Study Outcome 

This study’s primary outcome in our study is sleep quality. Specifically, we are looking at the 

sleep conditions of adolescents aged 12-18 years, related to the co-use of alcohol and marijuana 

compared to no substance use at all. Since alcohol and marijuana influence an individual’s 

physical and mental state, there is evidence to suggest that these substances combined also 

influence the distinctive characteristics of sleep. Sleep plays a key role in adolescent brain 

function and behaviour, especially in relation to supporting learning, memory, attention, 

cognition, and emotion processing (Tarokh et al., 2016). To have positive experiences in life 

related to school, work, family life, etc., a well-functioning brain is important to maintain. As a 

result, the way we care for our sleep and brain during our adolescent years matters. While sleep 

is the primary outcome assessed in this study related to adolescent alcohol and marijuana co-use, 

there are additional outcomes that should be assessed too. Listed below are the questions from 

the survey that were used to collect data for the independent variable and outcomes:  

Independent Variable: Have you tried both alcohol and cannabis? 

(Groups: Never exposed to neither cannabis nor alcohol; Exposed to both cannabis and alcohol) 

Primary outcome:  
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In the last 2 weeks, how often have you felt satisfied with your sleep? 

Additional sleep variable outcomes (Secondary Outcomes): 

In the last 2 weeks, how often have you felt tired/dragged out/sleepy during the day? 

In the last 2 weeks, how often have you arrived late to class because you overslept? 

In the last 2 weeks, how often have you had an extremely hard time falling asleep? 

In the last 2 weeks, how often have you gone to bed because you couldn't stay awake? 

In the last 2 weeks, how often have you struggled to stay awake while reading, studying, or 
doing homework? 

2.4 Additional Data Collection 

The additional variables used in our data collection were descriptive data that include the 

participants’ sex at birth, their grade in school, and the province they reside in. These variables 

help give a more detailed description of how different subcategories within the entire study are 

affected by the independent variables. To better understand the gender division in our study, we 

identified the number of male and female participants in each group, as well as their respective 

proportions. We also identified how many individuals were in each grade, from grade 7 to 12. 

Finally, the location of our participants in Canada was better understood by collecting the 

population data for each province.  

2.5 Statistical Analysis  

The software that was used was Statistical Package for the Social Sciences (SPSS) statistics. 

SPSS statistics is a leading software program made by IBM and allows you to import, visualize 

and analyze data. SPSS was chosen due to it being the most popular and widely used package in 

both academic and business areas. The p-value that was used to determine significance was 0.05 

(significant if p < 0.05). A normality test was not used since no continuous data was included 

during the study. Instead, cross-tabulation tests were run to compare variables. The descriptive 
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data was organized in Table 1. Data comparing the outcomes between groups is summarized in 

Table 2. The Chi-squared test was used to assess the significance of our results. Tables and 

graphs were created according to the SPSS analyses to summarize the data. 

3 | Results 

Table 1. Baseline Characteristics of the Surveyed Canadian Students (n = 37 568).  

Descriptive Variable Never exposed to neither 
cannabis nor alcohol 

n = 25342 (67.45%) 

Have been exposed to both 
cannabis and alcohol 

n = 12226 (32.54%) 

 
p-value 

Sex at birth (n (%))    
Male  12 495 (49.30%) 6235 (51.00%)  0.002**  

Female  12 847 (50.70%) 5991 (49.00%)  
 
Grade in school (n (%)) 

   
 

Grade 7 8480 (33.46%) 364 (2.98%)  0.000** 
Grade 8 6569 (25.92%) 930 (7.61%)  
Grade 9 4684 (18.48%) 1872 (15.31%)  

Grade 10 2950 (11.64%) 2924 (23.92%)  
Grade 11 1777 (7.01%) 3521 (28.80%)  
Grade 12 882 (3.48%) 2615 (21.39%)  

 
Province (n (%)) 

   

Newfoundland and 
Labrador 

2234 (8.82%) 1219 (9.97%) <0.001** 
 

Prince Edward Island 2302 (9.08%) 786 (6.43%)  
Nova Scotia 2819 (11.12%) 1411 (11.54%)  

New Brunswick 1381 (5.45%) 862 (7.05%)  
Québec 4930 (19.45%) 2953 (24.15%)  
Ontario 3201 (12.63%) 792 (6.48%)  

Manitoba 1590 (6.27%) 657 (5.37%)  
Saskatchewan 1382 (5.45%) 706 (5.77%)  

Alberta 2573 (10.15%) 1255 (10.27%)  
British Columbia 

 
2930 (11.56%) 1585 (12.96%)  

Table 1 is based on data from the Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS), 2018 - 2019. 
Students ranging from 12-18 years old answered questions on descriptive characteristics (n = 37 568). Individuals 
who did not state answers for all questions were excluded from this table, decreasing our study population from 62 
850 to 37 568. The data is expressed by the units of n (= number of individuals) and percentages (%) of the total 
surveyed population. Significance at the 0.05 level is denoted by *. Significance at the 0.01 level is denoted by **. 

All results summarized in both Table 1 and Table 2 were significant. Descriptive variables 

comparing between groups can be seen in Table 1. There were more females in the “Never 
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exposed” group compared to the “Exposed” group, as seen in the table. Vice versa, there were 

more males in the “Exposed” group than the “Never exposed” group. 7th to 9th graders had more 

respondents who have never been exposed to either substance and made up 77.86% of those who 

answered: “never tried alcohol or cannabis”. On the other hand, grades 10 to 12 had more 

respondents who have tried both alcohol and cannabis at least once in their lives compared to 

those who did not. Almost 3 in every 4 (74.11%) of the individuals who have tried alcohol and 

cannabis before were students in grades 10 to 12. There was uneven distribution from provinces 

as we saw that some provinces had more respondents than others. Quebec (n = 7883) had the 

most total respondents. Almost ¼ of the respondents who have tried both alcohol and cannabis 

before were from Quebec. Contrarily, New Brunswick (n = 2243), Manitoba (n = 2247) and 

Saskatchewan (n = 2088) had the fewest total respondents in comparison to other provinces. 

Table 2. Sleep Quality Ratings among Canadian Students Who Have Been Exposed to Both Cannabis and Alcohol 

Compared to Those Who Have Not. 

Sleep Variable Never exposed to neither 
cannabis nor alcohol 

n = 25342 (67.45%) 

Have been exposed to both 
cannabis and alcohol 

n = 12226 (32.54%) 

p-value 

In the last two weeks, 
how often have you felt 
satisfied with your sleep? 
(n (%)) 

    
 

Every day/night 5811 (22.93%) 1410 (11.53%) 0.000** 
Several times 11783 (46.50%) 4514 (36.92%)  

Twice 3364 (13.27%) 2524 (20.64%)  
Once 1830 (7.22%) 1696 (13.87%)  

Never 2554 (10.08%) 2082 (17.03%)  
 

In the last two weeks, 
how often have you felt 
tired/dragged out/sleepy 
during the day? (n (%)) 

   
 
 

Every day/night 2595 (10.24%) 2690 (22.00%) 0.000** 
Several times 7941 (31.34%) 5252 (42.96%)  

Twice 4530 (17.88%) 1853 (15.16%)  
Once 4444 (17.54%) 1226 (10.03%)  

Never 5832 (23.01%) 1205 (9.86%)  
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In the last two weeks, 
how often have you gone 
to bed because you 
couldn’t stay awake? (n 
(%)) 

   
 

Every day/night 1056 (4.16%) 1121 (9.16%) 0.000** 
Several times 5187 (20.46%) 3895 (31.85%)  

Twice 3691 (14.56%) 2356 (19.27%)  
Once 4448 (17.55%) 1955 (15.99%)  

Never 10960 (43.24%) 2899 (23.71%)  
 

In the last two weeks, 
how often have you 
struggled to stay awake 
while reading, studying, 
or doing homework? (n 
(%)) 

   
 

Every day/night 1053 (4.15%) 1307 (10.69%) 0.000** 
Several times 4024 (15.87%) 3428 (28.03%)  

Twice 2794 (12.34%) 1727 (14.12%)  
Once 3641 (11.02%) 1575 (12.88%)  

Never 13830 (54.57%) 4189 (34.26%)  
 

In the last 2 weeks, how 
often have you arrived 
late to class because you 
overslept? (n (%)) 

   
 

Every day/night 242 (0.95%) 540 (4.41%) 0.000** 
Several times 932 (3.67%) 1567 (12.81%)  

Twice 982 (3.87%) 1068 (8.73%)  
Once 2089 (8.24%) 1854 (15.16%)  

Never 21097 (83.24%) 7233 (59.16%)  
 

In the last 2 weeks, how 
often have you had an 
extremely hard time 
falling asleep?  
(n (%)) 

   
 

 

Every day/night 2388 (9.42%)  2271 (18.57%) 0.000** 
Several times 5206 (20.54%) 3542 (28.97%)  

Twice 3979 (15.70%) 2108 (17.24%)  
Once 5087 (20.07%) 1780 (14.55%)  

Never 
 

8682 (34.25%) 2525 (20.65%)  

Table 2 results were collected from the Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS), 2018 - 
2019. 37 568 students answered questions related to their relationship with cannabis and alcohol co-use and sleep. 
Individuals who did not state answers for all questions were excluded. The data is expressed by the units of n (= 
number of individuals) and percentages (%) of the surveyed population. Significance at the 0.05 level is denoted by 
*. Significance at the 0.01 level is denoted by **. 
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Table 2 compares the sleep outcome variables between students who have used cannabis and 

alcohol with students who have not. Our primary outcome was sleep satisfaction. When 

analyzing sleep satisfaction between groups, proportions of participants who responded that in 

the last two weeks, they were satisfied with their sleep “every day/night” or “several times” were 

consistently higher in the group that had never tried alcohol and cannabis (69.43%), compared to 

the group who had (48.45). 17.03% of the individuals who have used cannabis and alcohol 

responded to the same question with “never,” while only 10.08% of the group that have never 

been exposed to these substances had given that response. The Chi-squared value for this 

variable was 1729.097 with a p-value of 0.000. The respective numbers of respondents who 

responded with “Every day/night,” “several times,” “twice,” “once,” and “never” regarding sleep 

satisfaction is summarized in Figure 1 below.  

 

Figure 1. Bar graph summarizing the results of the students’ responses (by the units of n (= number of individuals) 
regarding sleep satisfaction (primary outcome). Results were collected from the Canadian Student Tobacco, Alcohol 
and Drugs Survey (CSTADS), 2018 - 2019. Students ranging from 12-18 years old answered questions related to 
their relationship with cannabis and alcohol co-use and sleep (n = 37 568). The raw data can be found in Table 1.  
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Regarding waking or daytime fatigue, 64.96% of individuals who co-used both alcohol and 

marijuana reported feeling tired/dragged out/sleepy during the day “every day” or “several 

times” in the last two weeks. This can be compared with 58.43% of non-users who had only 

reported feeling this way 0-2 times in the last two weeks. In addition, 41.01% of individuals who 

co-used both substances stated that they had to go to bed because they were unable to stay awake 

every day or several times, compared to the non-users who reported 60.79% of individuals who 

only felt this way once or not at all in the last two weeks. Furthermore, when considering how 

often one struggled to stay awake while reading, studying, or doing homework, 54.57% of 

individuals who did not use either of the substances never had any trouble while doing their 

work, whereas 65.72% of individuals who did co-use struggled to stay awake when doing their 

work at least once in the past two weeks. When examining who had been late to class because 

they had overslept in the last two weeks, 41.11% of participants who co-used both substances 

had overslept at least once, compared to the 83.24% of participants who did not use either 

substance, who had never arrived late to school after oversleeping. Finally, when asking this 

population how often they had an extremely tough time falling asleep over the last two weeks, 

47.54% of co-users had trouble falling asleep either several times or every day/night compared to 

the 54.32% of individuals who did not co-use alcohol or marijuana and responded with “once” or 

“never” having an extremely hard time falling asleep.  

4 | Discussion 

Upon analysis of the data from the CSTADS (2018–2019), investigating the sleep 

patterns among Canadian adolescents (Grade 7-12 (ages 12-18)) who are co-using cannabis and 

alcohol and those who are using neither substance, we found a repeating pattern of higher sleep 

disturbances in the group of adolescents that co-used alcohol and cannabis. Consequently, there 
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is evidence to suggest that by avoiding co-using alcohol and cannabis completely, the adolescent 

population exhibit healthier sleeping habits. 

Upon assessing the baseline characteristics of the surveyed Canadian students in Table 1, 

it was evident that there was significance amongst overall gender differences. However, we 

found only a 1.4% difference between sexes for never exposed students, and a 2% sex difference 

for those that have been exposed to these substances. The percentage differences are exceedingly 

small. It is fair to say that gender holds some influence on the likelihood of the co-use of alcohol 

and cannabis. Thompson et al. (2021) also investigated the simultaneous co-use of marijuana and 

alcohol. Their study was not able to identify any sex differences in the co-use (Thompson et al., 

2021). This finding, along with our own results, may suggest that both females and males may 

share similar patterns of substance co-use and that sex plays a minor role.  

In terms of grade levels, it is seen that as the grade level increases, the likelihood of 

alcohol and cannabis co-use in Canadian students also increases. Up until grade 10, there are 

more individuals who have never been exposed to cannabis or alcohol. In grades 11 and 12 there 

is a shift in the results. By grade 11, there is a higher rate of being exposed to both cannabis and 

alcohol, as seen in Table 1. This is consistent with existing literature. According to O’Malley et 

al. (2006), adolescents may become more inclined to try substances such as alcohol and cannabis 

due to numerous factors (individual factors, family, peers, schools, communities, regulations). It 

could be due to the increasing responsibilities or stressors that accumulate as one ages; substance 

use may seem like an effective way to relieve the mental burden that older students are facing. 

Table 2 shows the sleep quality ratings among Canadian students who have been exposed 

to both cannabis and alcohol compared to those who have not. Looking at previous research, a 

longitudinal study conducted on adolescents and young adults, by Hasler et al. (2017), linked 
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evening-ness (preference for later sleep) to increased alcohol and drug use. The results showed 

that greater evening-ness was correlated with greater at-risk alcohol use and past-year use of 

marijuana. This is consistent with our findings, where the group that has been exposed to both 

cannabis and alcohol also reported having a harder time falling asleep than those who were never 

exposed. Our results were also consistent with the study by Goodhines et al. (2019), which found 

a relationship between alcohol and cannabis and daytime fatigue. This is evident when looking at 

the following results from Table 2: the number of individuals who struggled with staying awake 

while reading, studying, or doing homework more than 2 times in the last two weeks was higher 

in the group who have been exposed to both cannabis and alcohol compared to those who did 

not. The responses to the question, “in the last 2 weeks, how often have you arrived late to class 

because you overslept?” have a higher percentage of people who responded once or more in the 

group that has been exposed to both cannabis and alcohol. These results suggest that there is a 

difference between the sleep patterns of Canadian adolescents who are co-using both cannabis 

and alcohol and adolescents who are not exposed to either cannabis or alcohol. A study 

conducted by Ogeil et al. (2019) also showed that there was an association between alcohol and 

cannabis use and sleep quality in adolescents. Early drug use correlated with poor sleep quality at 

the age of 18 years (Ogeil et al., 2019). By comparing our results to those of other researchers, it 

is evident that there is a correlation between sleep quality and cannabis and alcohol consumption. 

Therefore, it is important to consider the impact of adolescent drug use on sleep quality. 

Based on Figure 1, which shows the responses to the question, “in the last 2 weeks, how 

often have you felt satisfied with your sleep?”, it is evident that people who are not exposed to 

both alcohol and cannabis are shown to be more satisfied with their sleep with a significantly 

higher count than those who are exposed to both alcohol and cannabis. However, it is also 
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important to note that external health factors can play a role in sleep ratings, which was not 

accounted for in our study. For example, some students may be experiencing insomnia or other 

sleeping disorders that this study did not consider. A study by Harvey et al. (2008), showed that 

the insomnia group had more requirements for judging their sleep quality than the normal 

sleepers. There is a knowledge gap in the literature regarding sleep quality and insomnia because 

many studies focus on examining the sleep quality in normal sleepers. These results may be a 

factor to consider for future studies as they can influence people's responses. 

The limitations of our research are that it is not a longitudinal study, and it is difficult to 

detect developments or changes in the target population. Our results cannot be generalized to the 

global population, as we only surveyed students from grades 7 to 12, selected from 10 provinces 

completed Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS). Also, students 

may be subject to self-report biases like purposely giving an untruthful, socially acceptable 

answer or being unable to objectively assess themselves, both of which can affect the accuracy of 

our results. Some respondents may feel uncomfortable giving truthful responses due to the fear 

of being judged and their answers may be influenced by “social desirability.” Furthermore, this 

study is prone to recall bias. Since it is a survey reflecting on their cannabis/alcohol consumption 

and sleep behaviours in the last 2 weeks, they may not fully remember the details which can 

result in guessed responses.  

Further research on this topic should be done by using a longitudinal study to allow 

researchers to detect changes or developments in the cannabis/alcohol consumption to sleep 

quality of the target population. Other ethnicities, age groups, and condition groups (e.g., 

insomnia patients) should also be explored to expand our understanding and generalizability of 

findings on this topic. Also, for future survey research, to prevent missing data and encourage 

full participation, a reward-based system can be implemented. For example, giving an entry to a 

contest or a gift card can motivate participants to give more thorough, direct and honest answers. 
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Appendix  

Data Code Book  

SPSS name  What is the 
variable? 
(Similar to 
Label in 
SPSS) 

Coding 
instructions 

Measurem
ent scale 

How will the 
variable be 
used? 

Variable 
type 

PROVINCE 
 

Province ID 
Number 

10 = 
Newfoundland 
and Labrador 
11 = Prince 
Edward Island 
12 = Nova 
Scotia 
13 = New 
Brunswick  
24 = Québec 
35 = Ontario  
46 = Manitoba  
47 = 
Saskatchewan 
48 = Alberta 
58 = British 
Columbia  

Nominal  This will help 
describe our 
population 
and show us 
the 
distribution 
of population 
throughout 
Canada. 

Descriptive 

GRADE 
 

Grade that the 
student is in 
(What grade 
are you in?) 

7 = Grade 7 
8 = Grade 8 
9 = Grade 9 
10 = Grade 10 
11 = Grade 11 
12 = Grade 12 

Nominal  This will help 
describe our 
population 
and let us 
divide our 
population 
into their 
specific age 
groups for 
analysis. 

Descriptive 

GENDER 
 

Gender at birth 
(What was 
your gender at 
birth?) 

1 = Female 
2 = Male 

Nominal This will 
allow us to 
separate the 
two genders 
for 
comparison if 

Descriptive 
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needed for 
analysis.  

ALC_CAN Have you tried 
both alcohol 
and cannabis? 

1 = Yes 
2 = No 

Nominal This will 
allow us to 
decipher 
between 
individuals 
who co-use 
alcohol and 
cannabis 
versus those 
who do not.  

Independent 

SLP_SATIS
FIED  

In the last 2 
weeks, how 
often have you 
felt satisfied 
with your 
sleep? 

1 = every 
day/night 
2 = several 
times 
3 = twice 
4 = once 
5 = never 
99 = not stated 

Nominal This variable 
will be useful 
because it 
tells us if the 
individual felt 
as if they had 
a satisfying 
sleep 
experience 
during a short 
span (2 
weeks). 

Dependent 

OVERSLEP
T 
 

In the last 2 
weeks, how 
often have you 
arrived late to 
class because 
you overslept? 

1 = every 
day/night 
2 = several 
times 
3 = twice 
4 = once 
5 = never 
99 = not stated 

Nominal This variable 
will be useful 
because it 
tells us if the 
individual 
had 
overslept/cou
ld not wake 
up at their 
intended time 
during a short 
span (2 
weeks). 

Dependent 
 

TIRED 
 

In the last 2 
weeks, how 
often have you 
felt 
tired/dragged 
out/sleepy 

1 = every 
day/night 
2 = several 
times 
3 = twice 
4 = once 

Nominal This variable 
will be used 
to tell us how 
often these 
individuals 
felt tired 

Dependent 
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during the 
day? 

5 = never 
99 = not stated 

throughout 
the day, 
within a short 
period of 
time (2 
weeks) 

TRBL_SLP 
 

In the last 2 
weeks, how 
often have you 
had an 
extremely hard 
time falling 
asleep? 

1 = every 
day/night 
2 = several 
times 
3 = twice 
4 = once 
5 = never 
99 = not stated 

Nominal This variable 
will be used 
to tell us how 
difficult it 
was to fall 
asleep during 
a short period 
of time (2 
weeks). 
 

Dependent 
 

CNT_STAY
_AWAKE 
 

In the last 2 
weeks, how 
often have you 
gone to bed 
because you 
couldn't stay 
awake? 

1 = every 
day/night 
2 = several 
times 
3 = twice 
4 = once 
5 = never 
99 = not stated 

Nominal This variable 
will be used 
to tell us how 
difficult it 
was to stay 
awake every 
day for a 
short period 
of time (2 
weeks). 

Dependent 
 

STRUGGLE
_HW 
 

In the last 2 
weeks, how 
often have you 
struggled to 
stay awake 
while reading, 
studying, or 
doing 
homework? 

1 = every 
day/night 
2 = several 
times 
3 = twice 
4 = once 
5 = never 
99 = not stated 

Nominal This variable 
will be used 
to tell us how 
difficult it 
was to wake 
up every day 
during a short 
period of 
time (2 
weeks). 
 

Dependent 
 
 

*** Within the data that was used in Table 1., all the extra variables where people did not 
respond (I.e., “Not Stated”) were removed. *** 
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1

IQWURGXFWLRQ

MeQWaO heaOWh iV aQ XQdeUYaOXed WRSic Rf iQWeUeVW iQ WRda\¶V ZRUOd, deVSiWe iWV

iQWeUcRQQecWedQeVV WR RWheU heaOWh iVVXeV. IQ facW, PeQWaO heaOWh haV beeQ fRXQd WR be OiQNed WR a

Zide UaQge Rf chURQic diVeaVeV, VXch aV caUdiRYaVcXOaU diVeaVe aQd diabeWeV, aV ZeOO aV

cRPPXQicabOe diVeaVeV, VXch aV HIV aQd WXbeUcXORViV (PUiQce eW aO., 2007). PRRU PeQWaO heaOWh

caQ aOVR eYROYe iQWR QeXURSV\chiaWUic diVRUdeUV, Zhich accRXQW fRU 1.2 PiOOiRQ deaWhV eYeU\ \eaU

(PUiQce eW aO., 2007). ThiV gReV WR VhRZ Whe VeYeUiW\ Rf Whe PeQWaO heaOWh cUiViV aW haQd aQd Zh\ iW

iV ZRUWh aQaO\]iQg dXUiQg Whe cXUUeQW COVID-19 SaQdePic.

TheUe aUe VeYeUaO cRPSRQeQWV Rf PeQWaO heaOWh, Zhich iV Zh\ iWV decOiQe caQ Oead WR

PXOWifaUiRXV SURbOePV ZiWhiQ aQ iQdiYidXaO. AQ[ieW\ iV RQe Rf WheVe cUiWicaO cRPSRQeQWV Rf PeQWaO

heaOWh aQd iV VXbjecW WR chaQge deSeQdiQg RQ Whe ViWXaWiRQ a SeUVRQ e[SeUieQceV (Heade\ eW aO.,

1993). A SeUVRQ e[SeUieQciQg aQ[ieW\ WeQdV WR ZRUU\ aQd deYeORS a feaU Rf eYeU\da\ ViWXaWiRQV.

SXch feeOiQgV caQ iQWeQVif\ ZiWh WiPe aQd Oead WR V\PSWRPV be\RQd cRQWURO. ReVeaUch iQdicaWeV

WhaW Whe PeQWaO heaOWh aQd Sh\VicaO heaOWh Rf aQ iQdiYidXaO aUe OiQNed (CORiWUe eW aO., 2019). IW iV

aOVR iQdicaWed WhaW aQ[iRXV e[SeUieQceV caQ Oead WR iPPeQVe diVWUeVV aQd SOaceV a SeUVRQ aW UiVN Rf

ORQg-WeUP daPage ePRWiRQaOO\, Sh\VicaOO\, aQd PeQWaOO\ (AZicN eW aO., 2017).

TheUe aUe QXPeURXV aQ[ieW\ diVRUdeUV WhaW diffeU deSeQdiQg RQ Whe VeYeUiW\ aQd dXUaWiRQ Rf

V\PSWRPV. AQ[ieW\ V\PSWRPV iQcOXde e[SeUieQciQg faWigXe, iQabiOiW\ WR UeOa[, iUUiWabiOiW\,

QeUYRXVQeVV, eOeYaWed heaUW UaWe, UaSid VZeaWiQg, OacN Rf cRQWURO RYeU feeOiQgV, aQd difficXOW\

VOeeSiQg (TiOOeU, 2013). TheVe V\PSWRPV caQ Oead WR VeYeUaO heaOWh UeSeUcXVViRQV aQd, iQ VRPe

caVeV, chURQic Sh\VicaO cRQdiWiRQV (PUiQce eW aO., 2007). AQ[iRXVQeVV aQd SRRU PeQWaO heaOWh caQ

iQcUeaVe Whe UiVN Rf deYeORSiQg heaUW diVeaVeV, diabeWeV, Wh\URid cRPSOicaWiRQV, UeVSiUaWRU\

SURbOePV, aQd WUePRUV (PUiQce eW aO., 2007).
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MeQWaO heaOWh haV e[aceUbaWed PaQ\ PeQWaO heaOWh SURbOePV. AVide fURP Whe diUecW

cRQVeTXeQceV Rf COVID-19, Whe SaQdePic haV geQeUaWed aQ aWPRVSheUe iQ Zhich QXPeURXV

PeQWaO heaOWh deWeUPiQaQWV haYe beeQ iPSacWed. SRciaO UeVWUicWiRQV, ORcNdRZQV, VchRRO aQd

bXViQeVV cORVXUeV, ORVV Rf OiYeOihRRd, UedXcWiRQV iQ ecRQRPic acWiYiW\, aQd VhifWiQg gRYeUQPeQW

SUiRUiWieV iQ Whe fighW agaiQVW COVID-19 RXWbUeaNV aOO haYe Whe SRWeQWiaO WR iPSacW CaQadiaQ

PeQWaO heaOWh. DXe WR gRYeUQPeQWaO UeVWUicWiRQV, SeRSOe VWa\ deSUiYed Rf VRciaO acWiYiWieV aQd

VXffeU fURP PRdified iQWeUSeUVRQaO UeOaWiRQVhiSV (GORVWeU eW aO., 2020). ReVeaUch VhRZV WhaW WhiV

VRciaO Oife cXW-Rff haV deYeORSed a VeQVe Rf ORQeOiQeVV ZiWhiQ SeRSOe, OeadiQg WR QegaWiYe ePRWiRQaO

aQd behaYiRXUaO chaQgeV (OUgiOpV eW aO., 2020).

CaQada, aPRQg PaQ\ RWheU cRXQWUieV iQ Whe ZRUOd, e[SeUieQced aQ iQcUeaVe iQ Whe

SUeYaOeQce Rf aQ[ieW\ dXUiQg Whe COVID-19 SaQdePic (GpQpUeX[ eW aO., 2021). PUiRU WR Whe

SaQdePic, aSSUR[iPaWeO\ 5% Rf CaQadiaQV VeOf-UeSRUWed high WR e[WUePeO\ high OeYeOV Rf aQ[ieW\

(DR]RiV eW aO., 2021). HRZeYeU, ViQce Whe SaQdePic begaQ, WhiV SeUceQWage Rf high aQ[ieW\ OeYeOV

iQ CaQadiaQV haV TXadUXSOed WR abRXW 20% (DR]RiV eW aO., 2021). AOVR, 39% Rf Whe 72% Rf

CaQadiaQV ZhR VeOf-UeSRUWed ORZ aQ[ieW\ OeYeOV SUiRU WR Whe SaQdePic e[SeUieQced higheU OeYeOV

Rf aQ[ieW\ dXUiQg Whe SaQdePic (DR]RiV eW aO., 2021). AQ[ieW\ haV eYideQWO\ WaNeQ a WROO RQ

CaQadiaQV¶ PeQWaO heaOWh. MXOWiSOe VRcieWaO aQd age gURXSV aUe aOVR aW a higheU UiVN, iQcOXdiQg

\RXQg chiOdUeQ aQd WheiU SaUeQWV, ZhR aUe ZRUUied abRXW WheiU iQcUeaVed VedeQWaU\ WiPe

(McCRUPacN eW aO., 2020).

AOWhRXgh VRPe e[iVWiQg UeVeaUch haV ORRNed iQWR hRZ PeQWaOO\ Wa[iQg Whe SaQdePic ZaV,

Whe cRQceUQ Rf PaiQWaiQiQg VRciaO WieV dXUiQg Whe SaQdePic haV QRW beeQ UeadiO\ e[SORUed iQ

cRQjXQcWiRQ ZiWh PeQWaO heaOWh SURbOePV, VXch aV aQ[ieW\. FRU e[aPSOe, eYideQce VhRZV WhaW

UedXced VRciaO iQWeUacWiRQV dXUiQg Whe SaQdePic Oed WR PeQWaO heaOWh SURbOePV (GORVWeU eW aO.,
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2020), bXW Whe VSecific cRQceUQ SeRSOe had UegaUdiQg WheiU VRciaO WieV ZaV QRW ZeOO VWXdied iQ WhiV

cRQWe[W. TheUe iV aOVR a OacN Rf UeVeaUch ORRNiQg aW SeUceiYed Oife VWUeVV, Zhich iV Whe SUecXUVRU Rf

PaQ\ PeQWaO heaOWh SURbOePV (TRXVVaiQW eW aO., 2016). Life VWUeVV haV a VigQificaQW iPSacW RQ Whe

PeQWaO ZeOO-beiQg Rf aQ iQdiYidXaO aQd caQ PaQifeVW iWVeOf Sh\VicaOO\ aV ZeOO iQ Whe fRUP Rf

h\SeUWeQViRQ aQd iQVRPQia (TRXVVaiQW eW aO., 2016). IW iV cUXciaO WR WaNe iQWR cRQVideUaWiRQ

SeUceiYed Oife VWUeVV aORQg ZiWh geQeUaOi]ed aQ[ieW\ VeYeUiW\ ZheQ deaOiQg ZiWh PeQWaO heaOWh.

TheVe VSecific YaUiabOeV aUe QRW ZeOO VWXdied ZiWhiQ Whe OQWaUiR \RXWh aQd eOdeUO\ SRSXOaWiRQ,

eVSeciaOO\ dXUiQg Whe COVID-19 SaQdePic. WiWh Whe CaQadiaQ ORcNdRZQV iVROaWiQg Whe eOdeUO\ iQ

QXUViQg hRPeV RU VeQiRUV¶ hRPeV (COaUNe, 2021), iW iV YaOXabOe WR aQaO\]e if aQd hRZ PeQWaO

heaOWh SURbOePV chaQged fRU Whe eOdeUO\ aQd cRPSaUe Whe daWa WR Whe \RXWh SRSXOaWiRQ Rf OQWaUiR.

AV VXch, RXU WeaP decided WR fRcXV RQ WhiV WRSic aQd aQVZeU Whe fROORZiQg UeVeaUch

TXeVWiRQ: DReV Whe cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV dXUiQg Whe COVID-19 SaQdePic haYe aQ

aVVRciaWiRQ ZiWh PeQWaO heaOWh (geQeUaOi]ed aQ[ieW\ VeYeUiW\ VcRUe, SeUceiYed Oife VWUeVV) iQ

OQWaUiR¶V eOdeUO\ SRSXOaWiRQ (65 \eaUV RU ROdeU) ZheQ cRPSaUed WR OQWaUiR¶V \RXWh SRSXOaWiRQ (15

WR 24 \eaUV ROd)? IQ RUdeU WR dR WhiV, Ze XWiOi]ed a daWaVeW baVed RQ a cURZdVRXUce TXeVWiRQQaiUe

cRQdXcWed b\ SWaWiVWicV CaQada caOOed  ³IPSacWV Rf COVID-19 RQ CaQadiaQV- MeQWaO HeaOWh,

2020´ (SWaWiVWicV CaQada, 2020).

MHWKRGV

SWXG\ DHVLJQ DQG DDWDEDVH

OXU RbVeUYaWiRQaO cURVV-VecWiRQaO aQaO\ViV dUaZV daWa fURP Whe CaQadiaQ PeUVSecWiYe

SXUYe\ SeUieV (CPSS): IPSacWV Rf COVID-19, aYaiOabOe fRU SXbOic XVe aQd adPiQiVWeUed b\

SWaWiVWicV CaQada (2020). ThiV cURVV-VecWiRQaO VXUYe\ VeUieV aiPV WR cROOecW iQfRUPaWiRQ abRXW Whe

heaOWh aQd VRciRecRQRPic iPSacWV Rf COVID-19 RQ CaQadiaQV aQd VWXd\ WheiU UeacWiRQ WR Whe
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SaQdePic (SWaWiVWicV CaQada, 2020). OXU daWabaVe iQcOXdeV daWa fURP Whe VecRQd iWeUaWiRQ Rf Whe

VXUYe\ VeUieV WhaW fRcXVeV RQ Whe effecWV Rf Whe SaQdePic RQ PeQWaO heaOWh VSecificaOO\, cROOecWed

Yia a YROXQWaU\ RQOiQe VXUYe\ adPiQiVWeUed beWZeeQ ASUiO 24Wh aQd Ma\ 11Wh, 2020, WhURXgh Whe

CURZdVRXUciQg aSSOicaWiRQ (SWaWiVWicV CaQada, 2020). The abRYe-PeQWiRQed VXUYe\ VeUieV had a

VaPSOiQg fUaPe Rf UeVSRQdeQWV 15 \eaUV aQd ROdeU OiYiQg iQ RQe Rf Whe WeQ SURYiQceV RU WhUee

WeUUiWRUieV iQ CaQada dXUiQg Whe cROOecWiRQ SeUiRd. SWaWiVWicV CaQada (2020) XWiOi]ed a

QRQ-SURbabiOiVWic VaPSOiQg SURcedXUe ZiWhRXW ePSOR\iQg a VaPSOe deVigQ. The VXUYe\ ZaV

aYaiOabOe iQ EQgOiVh aQd FUeQch, aQd iW WRRN UeVSRQdeQWV aSSUR[iPaWeO\ fiYe PiQXWeV WR aQVZeU Whe

TXeVWiRQV (SWaWiVWicV CaQada, 2020). We UefeU WR Whe cRUUeVSRQdiQg daWabaVe geQeUaWed WhURXgh Whe

OdeVi SRUWaO, iQcOXdiQg 45,989 UeVSRQVeV fRXU PRQWhV iQWR Whe SaQdePic.

SWXG\ PDUWLFLSDQWV

AV SeU Whe iQcOXViRQ cUiWeUia, daWa ZaV iQcOXded fRU Whe YaUiabOeV µcRQceUQ abRXW

PaiQWaiQiQg VRciaO WieV dXUiQg Whe COVID-19 SaQdePic,¶ µGASS,¶ aQd µPLS,¶ aV WheVe ZeUe Whe

YaUiabOeV VWXdied. FRU WheVe WhUee YaUiabOeV, daWa ZiWh PiVViQg YaOXeV ZeUe UePRYed aV SeU Whe

e[cOXViRQ cUiWeUia WR iPSURYe Whe accXUac\ Rf Whe PeaVXUeV Rf ceQWUaO WeQdeQc\. AOVR, RXU VWXd\

fRcXVed RQ OQWaUiR VSecificaOO\, VR daWa fURP RWheU SURYiQceV ZeUe UePRYed fURP Whe daWaVeW. OQ

WRS Rf WhaW, WhiV VWXd\ cRPSaUed Whe fiQdiQgV beWZeeQ eOdeUO\ aQd \RXWh SaUWiciSaQWV. EOdeUO\

SaUWiciSaQWV ZeUe defiQed aV WhRVe ZiWhiQ Whe age gURXS Rf 65 \eaUV RU ROdeU, Zhich iQcOXded a

VaPSOe Vi]e Rf 2413 iQdiYidXaOV. LiNeZiVe, \RXWh ZeUe defiQed ZiWhiQ Whe age gURXS Rf 15 WR 24

\eaUV ROd, Zhich iQcOXded a VaPSOe Vi]e Rf 1104 iQdiYidXaOV. The daWa fRU aOO RWheU age gURXSV

ZeUe UePRYed.

SWXG\ OXWFRPHV
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ReOaWiQg WR Whe cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV (iQdeSeQdeQW YaUiabOe), Whe SUiPaU\

RXWcRPeV WhaW ZeUe Rf iQWeUeVW iQ RXU UeVeaUch VWXd\ iQcOXde GASS aQd PLS (deSeQdeQW

YaUiabOeV). GASS aQd PLS aUe RXU PeaVXUeV Rf PeQWaO heaOWh ViQce bRWh aQ[ieW\ aQd Oife VWUeVV

haYe VigQificaQW iPSacWV RQ PeQWaO heaOWh (TiOOeU, 2013; TRXVVaiQW eW aO., 2016).

GASS, RWheUZiVe NQRZQ aV GAD-7, iV a VeYeQ-TXeVWiRQ VWaQdaUdi]ed TXeVWiRQQaiUe

deYeORSed WR PeaVXUe a SaUWiciSaQW¶V aQ[ieW\ OeYeOV. GASS haV SURYed WR be a YaOid aQd UeOiabOe

WRRO (SSiW]eU eW aO., 2006). ThiV TXeVWiRQQaiUe aVNV SaUWiciSaQWV ZheWheU Whe\ haYe e[SeUieQced Whe

fROORZiQg SURbOePV RYeU Whe SaVW WZR ZeeNV: (1) feeOiQg QeUYRXV, aQ[iRXV RU RQ edge, (2) QRW

beiQg abOe WR VWRS RU cRQWURO ZRUU\iQg, (3) ZRUU\iQg WRR PXch abRXW diffeUeQW WhiQgV, (4) WURXbOe

UeOa[iQg, (5) beiQg VR UeVWOeVV WhaW iW iV haUd WR ViW VWiOO, (6) becRPiQg eaViO\ aQQR\ed RU iUUiWabOe,

aQd (7) feeOiQg afUaid aV if VRPeWhiQg aZfXO PighW haSSeQ. PaUWiciSaQWV chRVe 1 Rf 4 RSWiRQV fRU

each SURPSW: NRW aW aOO (=0), SeYeUaO da\V (=1), MRUe WhaQ haOf Rf Whe da\V RYeU Whe OaVW WZR

ZeeNV (=2), NeaUO\ eYeU\ da\ (=3). A QXPeUic YaOXe fRU each UeVSRQVe ZaV VXPPed WR SURYide a

GASS fRU each VXbjecW, ZiWh a higheU VcRUe UeSUeVeQWiQg PRUe VeYeUe aQ[ieW\ OeYeOV.

PLS ZaV deWeUPiQed b\ Whe SaUWiciSaQW¶V UaQNiQg Rf hRZ VWUeVVfXO Whe\ SeUceiYed WheiU Oife

WR be RYeU Whe OaVW WZR ZeeNV. RaQNiQgV ZeUe RQ a VcaOe Rf 1 WR 5, ZiWh 1 beiQg ³NRW aW aOO

VWUeVVfXO´ aQd 5 beiQg ³E[WUePeO\ VWUeVVfXO.´ ThiV PeWhRd ZaV faYRXUed iQVWead Rf  XViQg Whe

µPeUceiYed SWUeVV ScaOe¶ (CRheQ eW aO., 1994) iQ RUdeU WR aYRid RYeUOaS Rf TXeVWiRQ SURPSWV fURP

Whe GAD-7 TXeVWiRQQaiUe. AccRUdiQg WR SWaWiVWicV CaQada (2020), aOO VXUYe\ TXeVWiRQV fROORZ

VWaQdaUd SUacWiceV.

AGGLWLRQDO DDWD CROOHFWLRQ
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The addiWiRQaO YaUiabOeV WhaW ZeUe XVed iQ RXU UeVeaUch VWXd\ iQcOXde Se[, ReVideQce T\Se,

CRPPXQiW\ PRSXOaWiRQ Si]e, IPPigUaWiRQ SWaWXV, SRciRecRQRPic VWaWXV iQdicaWRUV, aQd CRQceUQ

abRXW MaiQWaiQiQg SRciaO TieV, Zhich ZeUe XVed WR deVcUibe Whe VWXd\ SRSXOaWiRQ iQ 7DEOH 1.

The SaUWiciSaQW¶V Ve[ ZaV deWeUPiQed b\ Whe WZR caWegRUieV: (1) PaOe aQd (2) fePaOe. The

YaUiabOe µReVideQce T\Se¶ iV VSOiW iQWR WhUee caWegRUieV: (1) XUbaQ, (2) UXUaO aQd (3) QRW VWaWed. The

YaUiabOe µCRPPXQiW\ PRSXOaWiRQ Si]e¶ iV diYided aPRQg 5 caWegRUieV: (1) OiYiQg iQ a QRQ-ceQVXV

PeWURSROiWaQ aUea, (2) OiYiQg iQ a cRPPXQiW\ Rf 10,000 - 99,999, (3) OiYiQg iQ a cRPPXQiW\ Rf

100,000 - 499,999, (4) OiYiQg iQ a cRPPXQiW\ Rf 500,000 - 1,499,999 aQd (5) OiYiQg iQ a

cRPPXQiW\ Rf 1,500,000 +. The YaUiabOe µIPPigUaWiRQ SWaWXV¶ iV caWegRUi]ed aV: (1)

QRQ-iPPigUaQWV, (2) iPPigUaQWV aQd (3) QRW VWaWed. The YaUiabOe µSRciRecRQRPic VWaWXV¶

iQdicaWRUV aUe VSOiW iQWR: (1) ViVibOe MiQRUiW\ aQd (2) IQdigeQRXV IdeQWiW\. CRQceUQ abRXW

PaiQWaiQiQg VRciaO WieV ZaV deWeUPiQed b\ SaUWiciSaQWV¶ UaQNiQgV UegaUdiQg WheiU cRQceUQ abRXW

PaiQWaiQiQg VRciaO WieV. RaQNiQgV ZeUe SOaced RQ a VcaOe Rf 1 WR 4, ZiWh 1 beiQg ³NRW aW aOO´ aQd 4

beiQg ³E[WUePeO\.´

SWDWLVWLFDO AQDO\VLV

FRU 7DEOH 1, Whe YaUiabOeV beiQg diUecWO\ VWXdied ZeUe iQcOXded, aORQg ZiWh Whe UeVSecWiYe

deVcUiSWiYe VWaWiVWicV. ThiV iQcOXded GASS, PLS, aQd cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV. SRPe

addiWiRQaO YaUiabOeV ZeUe iQcOXded WR deVcUibe Whe VWXd\ SRSXOaWiRQ, iQcOXdiQg Ve[, UeVideQce W\Se,

cRPPXQiW\ SRSXOaWiRQ Vi]e, iPPigUaWiRQ VWaWXV, aQd VRciRecRQRPic VWaWXV iQdicaWRUV (YiVibOe

PiQRUiW\, iQdigeQRXV ideQWiW\).

IQ RUdeU WR cRQdXcW VWaWiVWicaO WeVWV RQ Whe daWa, Whe VRfWZaUe SPSS ZaV XWiOi]ed. APRQgVW

Whe YaUiabOeV VWXdied, RQO\ GASS ZaV a cRQWiQXRXV YaUiabOe. The ShaSiUR-WiON QRUPaOiW\ WeVW ZaV

cRQdXcWed RQ WhiV YaUiabOe fRU Whe SUeSaUed \RXWh aQd eOdeUO\ daWaVeWV. The QRUPaOiW\ WeVW fRXQd
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WhaW GASS ZaV QRW QRUPaOO\ diVWUibXWed. The VXbVeTXeQW VWaWiVWicaO WeVWV ZeUe WheUefRUe chRVeQ

accRUdiQgO\. FiUVW, Whe UeOaWiRQVhiS beWZeeQ cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV aQd GASS

aPRQgVW Whe \RXWh aQd eOdeUO\ age gURXSV ZaV aVVeVVed XViQg Whe MaQQ-WhiWQe\ U WeVW. Ne[W, Whe

UeOaWiRQVhiS beWZeeQ cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV aQd PLS aPRQgVW Whe WZR age gURXSV

ZaV aVVeVVed XViQg Whe SSeaUPaQ¶V RhR cRUUeOaWiRQ WeVW. FRU Whe VigQificaQce YaOXe Rf WheVe WeVWV, a

beQchPaUN Rf �0.05 ZaV XVed fRU VWaWiVWicaO VigQificaQce.

RHVXOWV

MLVVLQJ GDWD

The cRUe daWaVeW had 45,989 eQWUieV, bXW 11,421 ZeUe bOaQN, VR Whe\ ZeUe UePRYed. AfWeU

UePRYiQg aOO SaUWiciSaQWV ZhRVe UeVideQce ZaV RXWVide Rf OQWaUiR (Q=12,432), Whe daWaVeW had

22,136 SaUWiciSaQWV (64%). APRQgVW WheVe, a QXPbeU Rf SaUWiciSaQWV had PiVViQg YaOXeV fRU Whe

YaUiabOeV, cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV (Q=64), GASS (Q=461), aQd PLS (Q=44). IW ZaV

deePed aSSURSUiaWe WR UePRYe WheVe PiVViQg YaUiabOeV WR iQcUeaVe Whe accXUac\ Rf deVcUiSWiYe

VWaWiVWicV, cRQVideUiQg WhaW Whe QXPbeU Rf SaUWiciSaQWV ZiWh PiVViQg YaOXeV ZaV YeU\ VPaOO

cRPSaUed WR Whe VaPSOe Vi]e Rf 22,136 SeRSOe.

TDEOH 1. PaUWiciSaQW chaUacWeUiVWicV Rf OQWaUiaQV ZhR UeSRUWed a GASS dXUiQg Whe COVID-19

SaQdePic

CKDUDFWHULVWLFV <RXWK: 15-24
\HDUV (Q=1104)

EOGHUO\: 65+
\HDUV (Q=2413)

Se[  [FUeTXeQc\ (%)]

MaOe 298 (27.0) 734 (30.4)

FePaOe 806 (73.0) 1679 (69.6)

ReVideQce W\Se [FUeTXeQc\ (%)]
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UUbaQ 1035 (93.8) 2006 (83.1)

RXUaO 62 (5.6) 396 (16.4)

NRW VWaWed 7 (0.6) 11 (0.5)

CRPPXQiW\ PRSXOaWiRQ Si]e  [FUeTXeQc\ (%)]

NRQ-CeQVXV MeWURSROiWaQ AUea 62 (5.6) 396 (16.4)

10,000 - 99,999 52 (4.7) 254 (10.5)

100,000 - 499,999 195 (17.7) 432 (17.9)

500,000 - 1,499,999 396 (35.9) 834 (34.6)

1,500,000 + 392 (35.5) 486 (20.1)

IPPigUaWiRQ SWaWXV [FUeTXeQc\ (%)]

NRQ-IPPigUaQW 933 (84.5) 1961 (81.3)

IPPigUaQW 170 (15.4) 443 (18.4)

NRW VWaWed 1 (0.1) 9 (0.4)

SRciR-ecRQRPic VWaWXV iQdicaWRUV [FUeTXeQc\ (%)]

ViVibOe MiQRUiW\ 345 (31.4) 78 (3.3)

IQdigeQRXV IdeQWiW\ 31 (2.8) 29 (1.2)

CRQceUQ abRXW MaiQWaiQiQg SRciaO TieV [MRde (%)] SRPeZhaW (39.6) SRPeZhaW (45.7)

MeQWaO HeaOWh

GASS [MediaQ (IQR)] 9 (9) 3 (5)

PLS [MRde (%)] A biW VWUeVVfXO
(43.8)

A biW VWUeVVfXO
(36.8)

TR VWaUW Rff, Whe UeOaWiRQVhiS beWZeeQ cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV dXUiQg Whe

COVID-19 SaQdePic aQd GASS ZaV aVVeVVed TXaOiWaWiYeO\. ThiV ZaV dRQe b\ SORWWiQg bRWh

YaUiabOeV RQ a cOXVWeUed bR[ SORW iQ SPSS fRU Whe \RXWh aQd eOdeUO\ SRSXOaWiRQV, aV caQ be VeeQ iQ
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FLJXUH 1. The gUaSh VhRZV WhaW aV Whe cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV iQcUeaVeV, VR dReV Whe

GASS. IW caQ aOVR be VeeQ WhaW Whe \RXWh SRSXOaWiRQ haV a higheU GASS aPRQg aOO Whe caWegRUieV.

FLJXUH 1. CRQceUQ abRXW Whe iPSacW Rf PaiQWaiQiQg VRciaO WieV dXUiQg Whe COVID-19 SaQdePic YV.

GASS aPRQgVW Whe \RXWh aQd eOdeUO\ SRSXOaWiRQ iQ OQWaUiR. The dRWV aQd aVWeUiVNV UeSUeVeQW

RXWOieUV. DaWa ZaV acTXiUed fURP Whe ³CURZdVRXUciQg: IPSacWV Rf COVID-19 RQ CaQadiaQV¶

MeQWaO HeaOWh PXbOic UVe MicURdaWa FiOe´ daWaVeW (SWaWiVWicV CaQada, 2020).

TR cRQfiUP WhiV UeOaWiRQVhiS TXaQWiWaWiYeO\, a MaQQ-WhiWQe\ U WeVW ZaV cRQdXcWed RQ Whe

VaPe YaUiabOeV, ZhRVe UeVXOWV aUe iQ 7DEOH 2. AV caQ be VeeQ, Whe PediaQ YaOXeV fRU GASS

iQcUeaVe aV Whe cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV iQcUeaVeV. IW caQ aOVR be VeeQ WhaW PediaQ

YaOXeV ZeUe VigQificaQWO\ higheU fRU Whe \RXWh SRSXOaWiRQ acURVV aOO µcRQceUQ abRXW PaiQWaiQiQg

VRciaO WieV¶ caWegRUieV ZheQ cRPSaUed WR Whe eOdeUO\ gURXS.

TDEOH 2. DeVcUiSWiYe VWaWiVWicV aQd MaQQ-WhiWQe\ U WeVW UeVXOWV fRU Whe UeOaWiRQVhiS beWZeeQ

cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV dXUiQg Whe COVID-19 SaQdePic aQd GASS aPRQgVW Whe

\RXWh aQd eOdeUO\ SRSXOaWiRQ.
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YRXWh EOdeUO\

NXPbeU Rf
UeVSRQdeQWV

MediaQ
(IQR)
GASS

NXPbeU Rf
UeVSRQdeQWV

MediaQ
(IQR)
GASS

MaQQ-WhiWQe\
U WeVW

CRQceUQ
abRXW
PaiQWaiQiQg
VRciaO WieV
dXUiQg
COVID-19
SaQdePic

NRW aW aOO 200 5 (6) 680 2 (4)
Z = -11.181
P = <0.0005*

SRPeZhaW 437 8 (8) 1102 3 (5)
Z = -17.101
P = <0.0005*

VeU\ 295 10 (7) 484 5 (7)
Z = -10.854
P = <0.0005*

E[WUePeO\ 172 14 (9) 147 7 (10)
Z = -7.012
P = <0.001*

*VWaWiVWicaOO\ VigQificaQW diffeUeQce beWZeeQ \RXWh aQd eOdeUO\ SRSXOaWiRQV ZiWh a S-YaOXe � 0.05.

AV iQ GASS, a ViPiOaU UeOaWiRQVhiS ZaV fRXQd beWZeeQ cRQceUQ abRXW PaiQWaiQiQg VRciaO

WieV aQd PLS. The UeOaWiYe SeUceQW Rf Whe \RXWh aQd eOdeUO\ SRSXOaWiRQV ZeUe aQaO\]ed iQ RUdeU WR

UePRYe Whe iQfOXeQce Rf VaPSOe Vi]e diffeUeQceV. AV VeeQ iQ FLJXUH 2, a OaUgeU SURSRUWiRQ Rf \RXWh

UeVSRQd aV beiQg µe[WUePeO\ VWUeVVed¶ aQd µe[WUePeO\ cRQceUQed¶ ZheQ cRPSaUed WR Whe eOdeUO\

SRSXOaWiRQ iQ Whe VaPe caWegRUieV. CRQYeUVeO\, OaUgeU SURSRUWiRQV Rf Whe eOdeUO\ SRSXOaWiRQ

UeVSRQd ZiWh Whe OeaVW e[WUePe cRQceUQV aQd Oife VWUeVV ZheQ cRPSaUed WR Whe SURSRUWiRQ Rf \RXWh.
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FLJXUH 2. The UeOaWiRQVhiS beWZeeQ cRQceUQ Rf PaiQWaiQiQg VRciaO WieV dXUiQg Whe COVID-19

SaQdePic aQd PLS iQ (A) Whe \RXWh aQd (B) Whe eOdeUO\ OQWaUiR SRSXOaWiRQV. DaWa ZaV acTXiUed

fURP Whe ³CURZdVRXUciQg: IPSacWV Rf COVID-19 RQ CaQadiaQV¶ MeQWaO HeaOWh PXbOic UVe

MicURdaWa FiOe´ daWaVeW (SWaWiVWicV CaQada, 2020). The figXUe gUaShV ZeUe geQeUaWed XViQg GRRgOe

VheeWV.

A SSeaUPaQ¶V RhR WeVW ZaV cRQdXcWed, aV VeeQ iQ 7DEOH 3, WR YaOidaWe Whe effecWiYeQeVV Rf

cRPSaUiQg Whe cRQceUQ Rf PaiQWaiQiQg VRciaO WieV ZiWh PLS beWZeeQ Whe WZR SRSXOaWiRQV. TZR

VWaWiVWicaOO\ VigQificaQW cRUUeOaWiRQ cRefficieQWV, Zhich aUe UeOaWiYeO\ ViPiOaU, PeaQ WhaW iW iV faiU WR

cRPSaUe \RXWh aQd eOdeUO\ SRSXOaWiRQV iQ FLJXUH 2.

TDEOH 3. CRUUeOaWiRQ Rf Whe UeVXOWV RbWaiQed fURP cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV aQd PLS iQ

\RXWh aQd eOdeUO\ SRSXOaWiRQV iQ OQWaUiR. VaOXeV UeSUeVeQW SSeaUPaQ¶V RhR UegUeVViRQ YaOXeV.

PeUceiYed Life SWUeVV (ȡ)

YRXWh EOdeUO\

PeUceiYed Life SWUeVV 1.000 1.000

CRQceUQ abRXW PaiQWaiQiQg VRciaO
WieV dXUiQg COVID-19 SaQdePic 0.257* 0.265*
*S<0.001 iQdicaWeV WhaW Whe diffeUeQce beWZeeQ Whe RXWOiQed YaUiabOeV iV VWaWiVWicaOO\ VigQificaQW

DLVFXVVLRQ

The RYeUZheOPiQg diVUXSWiRQ bURXghW abRXW b\ Whe COVID-19 SaQdePic haV VSaUNed

UeVeaUch ZRUOdZide. HRZeYeU, PRVW UeVeaUch haV ceQWUed aURXQd Whe VSUead Rf Whe YiUXV aQd Whe

UeVXOWiQg faWaOiW\ UaWe. The diVWXUbaQce WR Whe SRSXOaWiRQ'V daiO\ OiYeV aQd PeQWaO heaOWh haV

UeceiYed OeVV aWWeQWiRQ. ThiV aVSecW iV iPSRUWaQW WR aQaO\]e aV PeQWaO heaOWh iPSacWV aUe VeYeUeO\

deWUiPeQWaO WR RQe'V heaOWh aQd caQ Oead WR ORQg-WeUP cRQVeTXeQceV (PUiQce eW aO., 2007).

OXU UeVeaUch fRcXVeV RQ fiQdiQg Whe aVVRciaWiRQ beWZeeQ cRQceUQ abRXW PaiQWaiQiQg VRciaO

WieV aQd Whe PeQWaO heaOWh Rf CaQadiaQV. We fRcXV RQ WZR age gURXSV: \RXWh (15-24 \eaUV ROd) aQd
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eOdeUO\ (65 \eaUV RU ROdeU), aQd aQaO\]e Whe diffeUeQceV beWZeeQ Whe effecW Rf WhiV cRQceUQ RQ WheiU

PeQWaO heaOWh. UQSacNiQg hRZ WhiV diVWUeVV affecWV diffeUeQW age gURXSV aQd Whe e[WeQW WR Zhich

Whe effecW SeUViVWV iV eVVeQWiaO fRU aVVeVViQg iQWeUYeQWiRQV WR PiWigaWe ORQg-WeUP effecWV.

FiQdiQgV fURP RXU UeVeaUch iQdicaWe WhaW Whe GASS iV VigQificaQWO\ higheU fRU iQdiYidXaOV

aged 15-24 \eaUV ROd, aQd Whe\ aUe affecWed PRUe WhaQ eOdeUO\ SeRSOe. OXU fiQdiQgV aOVR VXggeVW

WhaW PRUe iQdiYidXaOV fURP Whe \RXWh age bUacNeW UeSRUW haYiQg aQ e[WUePeO\ VWUeVVfXO Oife

cRPSaUed WR ROdeU iQdiYidXaOV. OYeUaOO, \RXWh PeQWaO heaOWh iV iPSacWed PRUe QegaWiYeO\ WhaQ Whe

eOdeUO\ SRSXOaWiRQ Rf CaQada dXe WR aQ iQcUeaVe iQ Whe cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV

dXUiQg Whe COVID-19 SaQdePic.

OXU fiQdiQgV aOigQ ZiWh SUeYiRXV UeVeaUch UegaUdiQg PeQWaO heaOWh aQd Whe COVID-19

SaQdePic. ReVeaUch dRQe b\ JeQNiQV aQd cROOeagXeV (2021) RQ a ViPiOaU daWabaVe SeUWaiQiQg WR

VXUYe\ daWa cROOecWed WZR ZeeNV afWeU RXU VXUYe\ ZaV cRQdXcWed fiQdV VigQificaQW PeQWaO heaOWh

iPSacWV WhaW aUe diVWUibXWed XQeTXaOO\ acURVV Whe CaQadiaQ SRSXOaWiRQ. The\ fXUWheU highOighW WhaW

diVUXSWiRQ iQ haYiQg a VRciaO Oife UeVXOWV iQ SRRU PeQWaO heaOWh, deSeQdiQg RQ Whe chaUacWeUiVWicV Rf

Whe CaQadiaQ SRSXOaWiRQ (JeQNiQV eW aO., 2021). OXU fiQdiQgV VXSSRUW WheVe RbVeUYaWiRQV aV Ze fiQd

a VigQificaQW diffeUeQce aPRQgVW age gURXSV, ZiWh \RXQgeU OQWaUiaQV feeOiQg PRUe VWUeVVed aQd

aQ[iRXV WhaQ ROdeU adXOWV ZheQ diVcXVViQg cRQceUQV abRXW PaiQWaiQiQg VRciaO WieV.

FXUWheU UeVeaUch b\ BXOORch eW aO. (2021) \ieOdV fiQdiQgV WhaW aUe VXSSRUWed b\ RXU

UeVeaUch. ReVeaUcheUV XVed VXUYe\ daWa fURP SWaWiVWicV CaQada cRQdXcWed iQ Whe PRQWh SUiRU WR RXU

chRVeQ daWabaVe. The\ fRXQd WhaW \RXQgeU CaQadiaQV aged 15-24 \eaUV ROd ZeUe PRUe OiNeO\ WR

VXffeU fURP SRRU PeQWaO heaOWh dXe WR Whe SaQdePic (BXOORch eW aO., 2021). USRQ WeVWiQg aOO Whe age

gURXSV iQ Whe daWabaVe, Whe\ fRXQd WhaW aV Whe age iQcUeaVed, Whe QXPbeU Rf SeRSOe e[SeUieQciQg

SRRU PeQWaO heaOWh aOVR decOiQed (BXOORch eW aO., 2021). FXUWheU, Whe\ aOVR UeSRUW eOeYaWed GAD-7

77

Noella Noronha



13

VcRUeV fRU 15-24-\eaU-ROd CaQadiaQV, Zhich aOVR decUeaVe ZiWh age (BXOORch eW aO., 2021). OXU

fiQdiQgV cRPSOePeQW WhiV UeVeaUch aV Whe\ add WR e[iVWiQg eYideQce VhRZiQg higheU PediaQ GASS

fRU Whe \RXWh SRSXOaWiRQ iQ cRPSaUiVRQ WR VeQiRU ciWi]eQV. We aOVR fiQd WhaW \RXQgeU OQWaUiaQV aUe

PRUe OiNeO\ WR e[SeUieQce SRRU PeQWaO heaOWh.

AQRWheU UeVeaUch VWXd\ cRQdXcWed b\ FiQdOa\ aQd cROOeagXeV (2020) VhRZV WhaW \RXQgeU

CaQadiaQV acURVV aOO SURYiQceV ZeUe PRUe OiNeO\ WR UeSRUW ZRUVe PeQWaO heaOWh iQ UeVSRQVe WR Whe

COVID-19 SaQdePic. ReVXOWV fURP WheiU UeVeaUch aOVR SURYide VigQificaQW eYideQce abRXW

iQdiYidXaOV haYiQg SRRU PeQWaO heaOWh aQd aOVR beiQg cRQceUQed abRXW PaiQWaiQiQg VRciaO WieV aW

Whe VaPe WiPe (FiQdOa\ eW aO., 2020). The\ VhRZ WhaW PaQ\ facWRUV eOeYaWe Whe aQ[ieW\ aQd VWUeVV Rf

aQ iQdiYidXaO, iQcOXdiQg cRQceUQ abRXW VRciaO WieV (FiQdOa\ eW aO., 2020). OXU fiQdiQgV VXSSRUW Whe

ZRUN Rf FiQdOa\ eW aO. (2020), aV Ze VhRZ a VigQificaQW aVVRciaWiRQ beWZeeQ cRQceUQ aQd aQ[ieW\

aQd VWUeVV OeYeOV. OXU fiQdiQgV SURYide QXPeUicaO eYideQce UegaUdiQg Whe iQcUeaVe iQ GASS VcRUeV

fRU bRWh age gURXSV aV Whe cRQceUQ iQcUeaVeV fURP µNRW aW aOO¶ WR µE[WUePeO\.¶ FXUWheUPRUe, Ze

add WR WheiU fiQdiQgV b\ VhRZcaViQg \RXQgeU iQdiYidXaOV haYiQg ZRUVe PeQWaO heaOWh (deSicWed b\

GASS aQd PLS) WhaQ eOdeUO\ ciWi]eQV Rf OQWaUiR.

UQOiNe SUeYiRXV UeVeaUch iQ Whe fieOd, RXU UeVeaUch fRcXVeV RQ Whe SURYiQce Rf OQWaUiR aQd

cRPSaUeV WZR e[WUePe age gURXSV; 15-24 \eaUV ROd aQd 65 \eaUV RU ROdeU. FXUWheUPRUe, Ze XVe

WZR PeQWaO heaOWh iQdicaWRUV (GASS aQd PLS) WR e[SORUe Whe chaQgeV acURVV RXU VeOecWed age

gURXSV ZhiOe cRQVideUiQg WheiU cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV. OXU UeVeaUch fiQdiQgV

VXSSRUW ZRUN dRQe b\ RWheU UeVeaUcheUV aQd add fXUWheU WR UedXce Whe NQRZOedge gaS UegaUdiQg

Whe diffeUeQce iQ Whe effecW Rf Whe SaQdePic RQ Whe PeQWaO heaOWh Rf diffeUeQW age gURXSV. AOWhRXgh

cRQdXcWed RQ Whe daWaVeW RQe PRQWh SUiRU WR RXU UeVeaUch, BXOORch eW aO. (2021) did QRW WaNe iQWR

cRQVideUaWiRQ Whe cRQceUQ abRXW PaiQWaiQiQg VRciaO WieV. OXU VeOecWed WiPe SeUiRd UeSUeVeQWV a feZ
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PRQWhV iQWR Whe VWageV Rf TXaUaQWiQe aQd RWheU SURWRcROV VXch aV VRciaO diVWaQciQg, Zhich ZeUe

acWiYe aW Whe WiPe. ThXV, RXU daWaVeW iV UefOecWiYe Rf ZeOO-fRUPed RSiQiRQV abRXW VXch SURWRcROV.

IQdiYidXaOV iQ Whe 15-24 \eaU age bUacNeW UeSUeVeQW Whe VWXdeQW SRSXOaWiRQ, Zhich iV

affecWed PRUe heaYiO\ b\ VWUeVVfXO Oife eYeQWV (WRPbe, 2003). TheVe iQdiYidXaOV face addiWiRQaO

VWUeVVRUV VXch aV WiPe PaQagePeQW, aVVigQPeQW deadOiQeV, VOeeS deSUiYaWiRQ, aQd UeOaWiRQVhiS

XQceUWaiQW\ (WRPbe, 2003). ReVeaUch b\ MRQWeUiR eW aO. (2014) iQdicaWeV WhaW \RXQgeU iQdiYidXaOV

haYe ORZeU cRSiQg caSabiOiWieV aQd fiQd iW chaOOeQgiQg WR PaQage WheiU VRciaO Oife aORQg ZiWh WheiU

acadePic aQd SeUVRQaO Oife. OXU fiQdiQgV aOigQ ZiWh WhiV UeVeaUch, Zhich iV Zh\ Ze beOieYe WhaW

15-24 \eaUV ROdV VWUXggOe ZiWh baOaQciQg WheiU Oife aQd Whe QRYeO SaQdePic iQfOicWed a gUeaWeU

bXUdeQ RQ WheP ZiWh YiUWXaO VWXdieV. TheVe addiWiRQaO UeVSRQVibiOiWieV PighW e[ceed WheiU cRSiQg

caSabiOiWieV, Zhich PighW be Whe UeaVRQ Zh\ Whe\ UeSRUW haYiQg SRRU PeQWaO heaOWh ZheQ

cRPSaUed WR ROdeU iQdiYidXaOV WhaW aUe VeWWOed aQd dR QRW haYe WR e[SeUieQce acadePic SUeVVXUe.

LLPLWDWLRQV DQG QH[W VWHSV

TheUe aUe VeYeUaO OiPiWaWiRQV WR WhiV VWXd\. The fiUVW iV a cURVV-VecWiRQaO deVigQ Zhich OiPiWV

Whe effecWiYeQeVV WR dUaZ cRQcOXViRQV dXe WR bRWh Whe RXWcRPe aQd Whe e[SRVXUe beiQg eYaOXaWed

ViPXOWaQeRXVO\. AQRWheU OiPiWaWiRQ Rf RXU VWXd\ iV RXU e[cOXViRQ Rf PiVViQg daWa fURP Whe aQaO\ViV,

Zhich cRXOd VZa\ Whe fiQdiQgV if Whe iQfRUPaWiRQ ZaV cUiWicaO. The UedXced VaPSOe Vi]e ORZeUV Whe

VWaWiVWicaO SRZeU Rf Whe VWXd\, UedXciQg iWV aSSOicabiOiW\. FXUWheUPRUe, aQRWheU OiPiWaWiRQ Rf WhiV

VWXd\ iV Whe YagXeQeVV Rf Whe caWegRUicaO YaUiabOe µcRQceUQ abRXW PaiQWaiQiQg VRciaO WieV¶. ThiV

YaUiabOe had Whe RSWiRQV µNRW aW aOO,¶ µSRPeZhaW,¶ µVeU\,¶ aQd µE[WUePeO\.¶ If VRPeRQe¶V cRQceUQ

OeYeO did QRW fiW ZiWhiQ WheVe defiQed caWegRUieV, WheiU VeOecWiRQ ZRXOd QRW accXUaWeO\ deSicW WheiU

cRQceUQ OeYeO. ThiV VXbVeTXeQWO\ UedXceV Whe accXUac\ Rf Whe VWXd\¶V fiQdiQgV iQ UegaUdV WR
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UeOaWiRQVhiSV fRXQd beWZeeQ µcRQceUQ abRXW PaiQWaiQiQg VRciaO WieV dXUiQg Whe COVID-19

SaQdePic¶ aQd GASS/PLS.

AOVR, Whe fiQdiQgV Rf WhiV VWXd\ dUaZ iQfRUPaWiRQ fURP VXUYe\ daWa, Zhich caQ decUeaVe Whe

UeOiabiOiW\ Rf RXU VWXd\. ThiV iV becaXVe VeOf-UeSRUWed VXUYe\ daWa haV Whe SRWeQWiaO WR caXVe VRciaO

deViUabiOiW\ biaV, RYeU-UeSRUWiQg biaV, aQd UecROOecWiRQ SURbOePV. OQ WRS Rf WhaW, Whe VXUYe\ daWa

XWiOi]ed ZiWhiQ WhiV VWXd\ SeUWaiQed WR a VhRUW cROOecWiRQ SeUiRd, fURP ASUiO 24Wh WR Ma\ 11Wh,

2020. DXe WR WhiV VhRUW WiPe fUaPe, Whe abiOiW\ WR PaNe cRQcUeWe cRQcOXViRQV aQd geQeUaOi]e Whe

UeVXOWV WR RWheU SRSXOaWiRQV iV OiPiWed.

AV fRU Whe Qe[W VWeSV, fXWXUe VWXdieV VhRXOd iQcRUSRUaWe a ORQgeU VWXd\ dXUaWiRQ iQ RUdeU WR

gaiQ a PRUe WhRURXgh aQaO\ViV Rf Whe iPSacWV Rf Whe COVID-19 SaQdePic RQ PeQWaO heaOWh. OQ

WRS Rf WhaW, Whe VXUYe\ RSWiRQV VhRXOd be iQcUeaVed fRU caWegRUicaO YaUiabOeV, RU a VcaOaU PeaQV Rf

PeaVXUePeQW VhRXOd be XWiOi]ed. AOVR, fXWXUe VWXdieV VhRXOd bURadeQ WheiU VWXd\ VcRSe iQ RUdeU WR

VWXd\ PRUe SURYiQceV iQ CaQada WR gaiQ a PRUe cRPSUeheQViYe iQVighW iQWR Whe iPSacW Rf Whe

COVID-19 SaQdePic RQ Whe PeQWaO heaOWh Rf CaQadiaQV aV a ZhROe. ThiV ZRXOd aOVR iQcUeaVe Whe

VaPSOe Vi]e Rf Whe VWXd\ SRSXOaWiRQ, Zhich ZRXOd iQcUeaVe Whe VWaWiVWicaO SRZeU Rf Whe UeVXOWV.

FXUWheUPRUe, iW ZRXOd be iQfRUPaWiYe WR aQaO\]e addiWiRQaO YaUiabOeV VXch aV VRciRecRQRPic

VWaWXV, Zhich cRXOd SRWeQWiaOO\ haYe aQ iPSacW RQ Whe PeQWaO heaOWh Rf Whe CaQadiaQ SRSXOaWiRQ.

DRiQg VR ZRXOd aOORZ UeVeaUcheUV WR beWWeU XQdeUVWaQd Whe CaQadiaQ SRSXOaWiRQ iQ WeUPV Rf WheiU

PeQWaO heaOWh aQd e[SaQd WheiU NQRZOedge WR RWheU cRXQWUieV aV ZeOO.

UOWiPaWeO\, RQe caQQRW be heaOWh\ ZiWhRXW gRRd PeQWaO heaOWh, VR iW VhRXOd aOZa\V be

SUiRUiWi]ed deVSiWe ciUcXPVWaQWiaO diffeUeQceV.
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IQWURGXFWLRQ

IQ MaUch 2020, Whe QRYeO cRURQaYiUXV SARS-CRV-2 (COVID-19) ZaV decOaUed a gORbaO

SaQdePic affecWiQg PiOOiRQV Rf SeRSOe aQd TXaUaQWiQiQg Whe UeVW Rf Whe ZRUOd (WHO, 2020b).

ThiV XQSUecedeQWed ViWXaWiRQ haV OefW heaOWh caUe ZRUNeUV (HCWV) RQ Whe fURQWOiQe WR NeeS XS

ZiWh Whe dePaQdV Rf SaWieQW caUe, UeTXiUiQg HCWV WR ZRUN ORQgeU hRXUV XQdeU VWUeVVfXO

cRQdiWiRQV. NXUVeV UeSUeVeQW Whe OaUgeVW SURSRUWiRQ Rf HCWV iQ CaQada aQd Whe gURXS aPRQg Whe

gUeaWeVW UiVN Rf e[SRVXUe WR Whe YiUXV (GyPe]-OchRa eW aO., 2021). The feaU Rf e[SRVXUe, iVROaWiRQ

fURP faPiO\ aQd fUieQdV, iQadeTXaWe PedicaO aQd SeUVRQaO SURWecWiYe eTXiSPeQW (PPE), OacN Rf

effecWiYe YacciQeV, aQd Whe ORVV Rf SaWieQWV aQd cROOeagXeV cRQWUibXWeV QegaWiYeO\ WR Whe

VeOf-UeSRUWed PeQWaO heaOWh V\PSWRPV iQ QXUVeV dXUiQg Whe RQgRiQg SaQdePic (WX eW aO., 2020).

MenWal HealWh in HealWhcaUe WoUkeUV

AccRUdiQg WR Whe CaQadiaQ NXUVeV AVVRciaWiRQ (2019), abRXW 91% Rf UegXOaWed QXUVeV

ZeUe fePaOe, ZiWh Whe aYeUage age Rf QXUVeV beiQg beWZeeQ 35 WR 50. IW haV beeQ VSecXOaWed WhaW

\RXQgeU QXUVeV aUe PRUe OiNeO\ WR e[SeUieQce PeQWaO heaOWh iOOQeVV cRPSaUed WR ROdeU adXOWV

becaXVe Rf a OacN Rf e[SeUieQce bRWh SURfeVViRQaOO\ aQd SV\chRORgicaOO\ (AUQeW] eW aO., 2020).

NXUVeV caUiQg fRU SaWieQWV ZiWh COVID-19 aUe aW gUeaW UiVN fRU SV\chRORgicaO diVWUeVV (WX

eW aO., 2020). TheVe SV\chRORgicaO effecWV deVcUibed aV aQ[ieW\, deSUeVViRQ, diVWUeVV, aQd feaU caQ

cRPSURPiVe PeQWaO heaOWh aQd UeVXOW iQ SRRUeU fXQcWiRQiQg. A 2020 VWXd\ dePRQVWUaWeV cUiWicaO

caUe QXUVeV VhRZiQg a high degUee Rf SV\chRORgicaO diVWUeVV ZheQ SURYidiQg diUecW caUe WR

COVID-19 SaWieQWV dXUiQg Whe iQiWiaO ShaVeV Rf Whe SaQdePic (CURZe eW aO., 2021). SiPiOaUO\,

HaYaei eW aO. (2021) RbVeUYed a 10 WR 15% iQcUeaVe Rf aQ[ieW\ aQd deSUeVViRQ aPRQg QXUVeV iQ

BUiWiVh CROXPbia, SUiRU WR, aQd dXUiQg eaUO\ aQd Pid-ShaVeV Rf Whe SaQdePic. TheVe ePeUgiQg
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VWXdieV VXggeVW aQ iQcUeaVed SUeYaOeQce Rf PeQWaO heaOWh SURbOePV ViQce Whe VWaUW Rf Whe

SaQdePic, hRZeYeU Whe UeVXOWV aUe OiPiWed WR a VPaOO VWXd\ SRSXOaWiRQ.

PeUVonal PUoWecWiYe ETXiSmenW (PPE)

A PajRU cRQWUibXWiQg facWRU WR Whe SV\chRORgicaO aQd PeQWaO bXUdeQ faced b\ QXUVeV iV Whe

VhRUWage Rf PPE (WHO, 2020a). ThURXghRXW Whe SaQdePic, Whe gRYeUQPeQW aQd heaOWh faciOiWieV

haYe beeQ VWUXggOiQg WR VecXUe PPE VXSSOieV VXch aV PaVNV, gORYeV, aQd gRZQV WR HCWV aPidVW

aQ RQgRiQg VhRUWage Rf cUiWicaO VXSSOieV. ThiV haV Oed WR PaQ\ UeVWUicWiRQV beiQg SOaced RQ acceVV

WR PPE. A VWXd\ b\ MaUWiQ-DeOgadR eW aO. (2020) UeSRUWed 13% Rf heaOWhcaUe SURfeVViRQaOV had WR

VXSSO\ WheiU RZQ PPE, RbWaiQed WhURXgh SeUVRQaO PeaQV. IQ RUdeU WR VafeO\ UeXVe PPE, PaQ\

VWXdieV haYe VhRZQ WhaW decRQWaPiQaWiRQ PeWhRdV, VXch aV RYeQ decRQWaPiQaWiRQ RU h\dURgeQ

SeUR[ide YaSRU, aUe QeceVVaU\ WR PaiQWaiQ Whe SURWecWiYe chaUacWeUiVWicV Rf ceUWaiQ PPE (C{UWeV eW

aO., 2021; SchZaUW] eW aO., 2020). AddiWiRQaOO\, Whe e[WeQded XVe Rf PPE caQ Oead WR difficXOW\

bUeaWhiQg aQd e[ceVViYe VZeaWiQg Zhich caQ Oead WR adYeUVe VNiQ UeacWiRQV, Zhich ZaV fRXQd WR

affecW Whe ZRUN  SeUfRUPaQce Rf abRXW 70% Rf HCWV (UWha\aNXPaU eW aO., 2021).

The OacN Rf acceVVibOe PPE haV SUeVeQWed PRUe UiVN WR Whe VafeW\ Rf HCWV, UeVXOWiQg iQ aQ

XQSUecedeQWed iQcUeaVed UiVN Rf SRRU PeQWaO heaOWh. Lai eW aO. (2020) cRQdXcWed a cURVV-VecWiRQaO

VWXd\ Rf 1257 HCWV  WUeaWiQg COVID-19 SaWieQWV iQ ChiQa aQd fRXQd WhaW fePaOe QXUVeV ZeUe

PRUe OiNeO\ WR e[SeUieQce aQ[ieW\, deSUeVViRQ, aQd SV\chRORgicaO diVWUeVV dXe WR ZRUNiQg iQ

high-UiVN ViWXaWiRQV. AQRWheU VWXd\ b\ AUQeW] eW aO. (2020) adPiQiVWeUed a TXeVWiRQQaiUe WR 695

QXUVeV iQ MichigaQ aQd fRXQd WhaW QXUVeV WhaW OacN acceVV WR adeTXaWe PPE aUe PRUe OiNeO\ WR

UeSRUW V\PSWRPV Rf deSUeVViRQ, aQ[ieW\, RU SRVW-WUaXPaWic VWUeVV diVRUdeU. MediaYiOOa eW aO. (2021)

VXUYe\ed 2370 HCWV iQ SSaiQ RQ Whe UeOaWiRQ Rf acceVV WR SURWecWiYe eTXiSPeQW WR PeQWaO heaOWh

RXWcRPeV aQd fRXQd WhaW 27% VcUeeQed SRViWiYe fRU deSUeVViRQ aQd 74% fRU SV\chRORgicaO
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diVWUeVV. HRZeYeU, Whe effecW Rf UeVWUicWed acceVV WR PPE RQ Whe PeQWaO heaOWh Rf CaQadiaQ QXUVeV

haV QRW beeQ iQYeVWigaWed.

SWXd\ RaWionale

AOWhRXgh PaQ\ VWXdieV haYe ideQWified PeQWaO heaOWh iOOQeVV aVVRciaWed ZiWh Whe UaSid

VSUead Rf Whe COVID-19 SaQdePic, OiPiWed VWXdieV e[SORUe HCWV¶ acceVV WR adeTXaWe PPE aQd

PeQWaO heaOWh RXWcRPeV. TR addUeVV WhiV NQRZOedge gaS, RXU VWXd\ ZiOO SUiPaUiO\ addUeVV

ZheWheU WheUe iV a diffeUeQce beWZeeQ Whe SeUceiYed PeQWaO heaOWh Rf CaQadiaQ fePaOe QXUVeV

XQdeU 35 \eaUV Rf age ZhR e[SeUieQced aW OeaVW RQe UeVWUicWiRQ RQ Whe VXSSO\ Rf PPE, cRPSaUed WR

CaQadiaQ fePaOe QXUVeV XQdeU 35 \eaUV Rf age ZhR e[SeUieQced QR UeVWUicWiRQV RQ VXSSO\ Rf PPE.

The VecRQdaU\ RXWcRPeV ZiOO iQYeVWigaWe Whe fROORZiQg UeVWUicWiRQV: QXUVeV VXSSO\iQg WheiU RZQ

PPE, QXUVeV Ue-XViQg WheiU RZQ PPE ZiWhRXW decRQWaPiQaWiRQ, aQd QXUVeV XViQg PPE fRU aQ

e[WeQded aPRXQW Rf WiPe be\RQd Whe QRUPaO XVe RQ SeUceiYed PeQWaO heaOWh. UQdeUVWaQdiQg WhiV

UeOaWiRQVhiS ZiOO heOS WR addUeVV Whe NQRZOedge gaSV aQd deWeUPiQe Zhich SRSXOaWiRQ Rf HCWV

haYe beeQ diVSURSRUWiRQaWeO\ affecWed b\ Whe COVID-19 SaQdePic. ThiV VWXd\ aiPV WR SURPRWe

Whe PeQWaO ZeOO-beiQg Rf QXUVeV aQd SURYide iQVighW RQ eQfRUciQg beWWeU heaOWhcaUe SROicieV aQd

SUacWiceV WhaW aUe XUgeQWO\ UeTXiUed WR aOOeYiaWe Whe VXbRSWiPaO ZRUN cRQdiWiRQV Rf QXUVeV ZhR aUe

aW a gUeaWeU UiVN fRU SV\chRORgicaO diVWUeVV dXUiQg Whe COVID-19 SaQdePic.

MHWKRGV

SWXd\ DeVign and DaWabaVe

The VWXd\ deVigQ ZaV cURVV-VecWiRQaO, RbVeUYiQg aOO YaUiabOeV aW RQe SRiQW iQ WiPe. OXU

VWXd\ XVeV daWa fURP Whe ³IPSacWV Rf COVID-19 RQ HeaOWh CaUe WRUNeUV: IQfecWiRQ PUeYeQWiRQ

aQd CRQWURO, 2020 [CaQada]´ daWabaVe SURYided b\ SWaWiVWic CaQada, UeWUieYed fURP Whe OQWaUiR

DaWa DRcXPeQWaWiRQ, E[WUacWiRQ SeUYice aQd IQfUaVWUXcWXUe (ODESI). The daWabaVe ZaV deVigQed
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WR SURYide iQVighW iQWR Whe aWWiWXdeV WRZaUdV Whe acceVVibiOiW\ Rf heaOWhcaUe UeVRXUceV aQd

SURWecWiRQ Rf heaOWhcaUe SeUVRQQeO. A cURZdVRXUciQg iQiWiaWiYe ZaV XVed WR cROOecW daWa Zhich iV a

SaUWiciSaWRU\ PeWhRd Rf cROOecWiQg iQfRUPaWiRQ WhURXgh aQ RQOiQe TXeVWiRQQaiUe VWaUWiQg

NRYePbeU 24Wh, 2020 WR DecePbeU 13Wh, 2020. The TXeVWiRQQaiUe ZaV RSeQO\ adYeUWiVed WR

UecUXiW SaUWiciSaQWV aQd Pade acceVVibOe WhURXgh aWWachPeQW OiQNV RQ Whe SWaWiVWicV CaQada

ZebViWe aQd VRciaO Pedia SRVWV RU ePaiOed diUecWO\ WR iQWeUeVWed SaUWieV.

SWXd\ PaUWiciSanWV

The RUigiQaO daWabaVe iQcOXded SaUWiciSaQWV fURP bRWh Ve[eV, aOO ageV, aQd diffeUeQW

heaOWhcaUe RccXSaWiRQV acURVV CaQada. HRZeYeU, fURP Whe 18,139 HCWV WhaW SaUWiciSaWed iQ Whe

RQOiQe TXeVWiRQQaiUe, Whe SRSXOaWiRQ Rf 1,670 iQcOXded iQ Whe fiQaO daWabaVe ZaV WaUgeWed WRZaUdV

Whe VSecific dePRgUaShic XVed WR addUeVV RXU UeVeaUch TXeVWiRQ. A WaUgeW SRSXOaWiRQ Rf fePaOe

QXUVeV OeVV WhaQ 35 \eaUV Rf age ZeUe chRVeQ aV QXUVeV ZeUe fRXQd WR be aW gUeaWeU UiVN fRU

SV\chRORgicaO diVWUeVV, aQd fePaOeV ZeUe fRXQd WR be diVSURSRUWiRQaWeO\ iPSacWed b\ Whe

SaQdePic. ThRVe ZhR ZeUe ZRUNiQg befRUe MaUch 2020 ZeUe e[cOXded, aV RXU WaUgeW SRSXOaWiRQ

iQYROYeV QXUVeV ZRUNiQg ViQce Whe begiQQiQg Rf Whe SaQdePic. ThiV VWXd\ iQcOXded SaUWiciSaQWV

UecUXiWed fRU Whe SXUSRVe Rf cRPSaUiQg Whe SeUceiYed PeQWaO heaOWh Rf fePaOe QXUVeV ZiWh aW OeaVW

RQe UeVWUicWiRQ WR PPE acceVV WR WhRVe ZiWh QR UeVWUicWiRQV WR PPE acceVV.

SWXd\ OXWcomeV

The SUiPaU\ fiQdiQgV Rf WhiV VWXd\ aVVeVVed Whe aVVRciaWiRQ beWZeeQ Whe cRQdiWiRQ RU

UeVWUicWiRQ RQ Whe VXSSO\ Rf PPE aQd Whe SeUceiYed PeQWaO heaOWh Rf CaQadiaQ QXUVeV XQdeU Whe

age Rf 35 \eaUV ZRUNiQg ViQce MaUch 2020. NXUVeV¶ UeVSRQVe WR Whe TXeVWiRQ: ³AW DQ\ WLPH LQ

MDUFK 2020, ZHUH WKHUH DQ\ RI WKH IROORZLQJ FRQGLWLRQV RU UHVWULFWLRQV RQ WKH VXSSO\ RI PPE DW

\RXU SULPDU\ MRE ORFDWLRQ? NR FRQGLWLRQV RU UHVWULFWLRQV RQ WKH VXSSO\ RI PPE´ ZaV XVed WR
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cUeaWe Whe deUiYed YaUiabOe: cRQdiWiRQ RU UeVWUicWiRQ RQ VXSSO\ Rf PPE - ViQce MaUch. PaUWiciSaQWV

ZhR aQVZeUed ³\eV´ WR Whe TXeVWiRQ ZeUe caWegRUi]ed iQ Whe ³QR UeVWUicWiRQ´ caVe iQ Whe deUiYed

YaUiabOe, ZhiOe SaUWiciSaQWV ZhR aQVZeUed ³QR´ ZeUe caWegRUi]ed iQ Whe ³aW OeaVW RQe UeVWUicWiRQ´

caVe. ThRVe ZhR aQVZeUed ZiWh ³YaOid VNiS´, ³dRQ¶W NQRZ´, ³UefXVaO´, aQd ³QRW VWaWed´ UePaiQed

Whe VaPe iQ Whe deUiYed YaUiabOe. The VecRQdaU\ fiQdiQgV Rf WhiV VWXd\ iQYeVWigaWed Whe

aVVRciaWiRQ beWZeeQ VSecific UeVWUicWiRQV RU cRQdiWiRQV RQ Whe VXSSO\ Rf PPE: e[WeQded XVe,

VXSSO\iQg RZQ PPE, aQd Ue-XVe RZQ PPE ZiWhRXW decRQWaPiQaWiRQ RQ Whe SeUceiYed PeQWaO

heaOWh Rf CaQadiaQ QXUVeV XQdeU Whe age Rf 35 \eaUV ZRUNiQg ViQce MaUch 2020. PaUWiciSaQWV

ZeUe aVNed: ³AW DQ\ WLPH LQ MDUFK 2020, ZHUH WKHUH DQ\ RI WKH IROORZLQJ FRQGLWLRQV RU

UHVWULFWLRQV RQ WKH VXSSO\ RI PPE DW \RXU SULPDU\ MRE ORFDWLRQ? E[WHQGHG XVH RI PPE EH\RQG WKH

QRUPDO XVH, QHHGHG WR VXSSO\ \RXU RZQ PPE, UHTXLUHG WR UH-XVH PPE SUHYLRXVO\ ZRUQ E\ \RX

ZLWKRXW GHFRQWDPLQDWLRQ.´ PaUWiciSaQWV¶ UeVSRQVeV ZeUe caWegRUi]ed aV ³\eV´, ³QR´, ³YaOid VNiS´,

³dRQ¶W NQRZ´, ³UefXVaO´, aQd ³QRW VWaWed´ fRU each cRQdiWiRQ RU UeVWUicWiRQ. PaUWiciSaQWV UeVSRQded

WR Whe fROORZiQg TXeVWiRQ WR UeSRUW WheiU SeUceiYed PeQWaO heaOWh VWaWXV: ³IQ JHQHUDO, KRZ ZRXOG

\RX GHVFULEH \RXU PHQWDO KHDOWK?´. The aQVZeUV ZeUe caWegRUi]ed aV ³e[ceOOeQW´, ³YeU\ gRRd´,

³gRRd´, ³faiU´, ³SRRU´, ³YaOid VNiS´, ³dRQ¶W NQRZ´, ³UefXVaO´, aQd ³QRW VWaWed´. MiVViQg

UeVSRQVeV OabeOed ³YaOid VNiS´, ³dRQ¶W NQRZ´, ³UefXVaO´ aQd ³QRW VWaWed´ iQ aQ\ Rf Whe

afRUePeQWiRQed TXeVWiRQV ZeUe deOeWed fURP Whe daWaVeW aQd QRW iQcOXded iQ Whe aQaO\ViV.

PeUceiYed PeQWaO heaOWh UeVSRQVeV ZeUe WUaQVfRUPed fURP fiYe UeVSRQVeV WR WhUee. AQVZeUV

OabeOed ³YeU\ gRRd´ ZeUe cRPbiQed ZiWh ³e[ceOOeQW´ ZhiOe ³faiU´ ZaV cRPbiQed ZiWh ³gRRd´.

AfWeU e[aPiQiQg Whe daWabaVe, iW ZaV eYideQW WhaW PRUe QXUVeV UeSRUWed haYiQg aW OeaVW RQe

UeVWUicWiRQ RQ Whe VXSSO\ Rf PPE. FURQWOiQe QXUVeV aUe aW a gUeaWeU UiVN Rf QegaWiYe PeQWaO heaOWh

RXWcRPeV diUecWO\ dXe WR Whe COVID- 19 SaQdePic, ZiWh Whe acceVV Rf PPE beiQg a PajRU
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chaOOeQge dXUiQg Whe SaQdePic (ShaXNaW eW aO., 2020). AV a UeVXOW, Whe cRQdiWiRQ RU UeVWUicWiRQ

W\SeV ZeUe fXUWheU iQYeVWigaWed WR deWeUPiQe ZheWheU WheUe e[iVWed aQ aVVRciaWiRQ beWZeeQ VXSSO\

RQ PPE aQd SeUceiYed PeQWaO heaOWh. PURWecWiQg Whe ZeOO-beiQg Rf QXUVeV iV iPSeUaWiYe WR

efficieQWO\ fighWiQg RXWbUeaNV. IQYeVWigaWiQg bRWh Whe SUiPaU\ aQd VecRQdaU\ VWXd\ RXWcRPeV

SURYide iQVighW RQ Whe SV\chRORgicaO diVWUeVV faced b\ QXUVeV WR SURPRWe beWWeU PeQWaO heaOWh.

AddiWional DaWa CollecWion

AddiWiRQaO YaUiabOeV iQ RXU daWabaVe ZeUe iQcOXded WR defiQe Whe SRSXOaWiRQ Rf iQWeUeVW.

ThiV iQcOXdeV ZRUN VWaWXV, jRb VeWWiQg W\Se, W\Se Rf cRQWacW, fRUPaO WUaiQiQg RQ PPE, aQd W\SeV Rf

UeVWUicWiRQV RQ VXSSO\ Rf PPE Zhich aUe caWegRUicaO, QRPiQaO YaUiabOeV. The caWegRUicaO, RUdiQaO

YaUiabOe iQdicaWiQg Whe QXPbeU Rf \eaUV ZRUNed aV a QXUVe ZaV aOVR iQcOXded.

SWaWiVWical Anal\ViV

DiffeUeQceV beWZeeQ gURXSV fRU bRWh Whe SUiPaU\ aQd VecRQdaU\ RXWcRPeV ZeUe aVVeVVed

XViQg chi-VTXaUe (Ȥ2) WeVWV ViQce RXU daWabaVe cRQViVWed eQWiUeO\ Rf caWegRUicaO YaUiabOeV.

NRUPaOiW\ WeVWV ZeUe QRW SeUfRUPed aV WheUe ZeUe QR cRQWiQXRXV YaUiabOeV iQ Whe daWaVeW. The

SeUceiYed PeQWaO heaOWh VWaWXV ZeUe cOaVVified iQWR WhUee caWegRUieV UeSUeVeQWiQg RUdiQaO

caWegRUicaO YaUiabOeV. A chi-VTXaUe WeVW fRU a 2[5 cRQWiQgeQc\ WabOe ZaV WUaQVfRUPed iQWR a 2[3

WabOe aV iW ZaV QRW SRVVibOe WR deWeUPiQe Zhich SURSRUWiRQV ZeUe ViPiOaU RU diffeUeQW, ZiWh RQe

chi-VTXaUed VigQificaQce YaOXe fRU Whe eQWiUe WabOe. The SeUceiYed PeQWaO heaOWh VWaWXV ZaV

WUaQVfRUPed fURP fiYe WR WhUee caWegRUieV: YeU\ gRRd aQd e[ceOOeQW VWaWXV ZeUe gURXSed iQWR a

caWegRU\ OabeOed ³e[ceOOeQW´, faiU aQd gRRd VWaWXV ZeUe caWegRUi]ed aV ³gRRd´, aQd SRRU VWaWXV

UePaiQed iQ a caWegRU\ OabeOed ³SRRU´. The chaUacWeUiVWicV Rf Whe VWXd\ SRSXOaWiRQ aUe highOighWed

iQ TabOe 1. ThiV WabOe iQcOXdeV Whe fUeTXeQc\ aQd SeUceQWage Rf fePaOe QXUVeV XQdeU 35 \eaUV Rf

age (Q=1670 ) ZhR e[SeUieQced RQe Rf Whe fROORZiQg fiYe PeQWaO heaOWh VWaWXVeV: ³SRRU´, ³faiU´,
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³gRRd´, ³YeU\ gRRd´, aQd ³e[ceOOeQW´, aQd Whe iPSacW Rf UeVWUicWiRQV RQ acceVV WR PPE dXUiQg Whe

COVID-19 SaQdePic. The aQaO\ViV ZaV cRQdXcWed XViQg SPSS SWaWiVWicV aQd figXUeV ZeUe cUeaWed

XViQg GUaShPad PUiVP YeUViRQ 6. A S-YaOXe Rf <0.05 ZaV XVed WR PeaVXUe Whe VigQificaQce

beWZeeQ gURXSV, iQdicaWiQg a 5% SURbabiOiW\ WhaW Whe QXOO h\SRWheViV (i.e. QXUVeV¶ SeUceiYed PeQWaO

heaOWh ZeUe QRW affecWed b\ Whe UeVWUicWiRQ Rf PPE) iV WUXe.

5HVXOWV

APRQg Whe 18,139 HCWV iQcOXded iQ Whe VeOecWed daWabaVe, a WRWaO Rf 1670 fePaOe QXUVeV

ZeUe iQcOXded iQ Whe aQaO\ViV baVed RQ Whe afRUePeQWiRQed cUiWeUia. TheUe ZaV QR PiVViQg daWa

fRU aQ\ Rf Whe SaUWiciSaQWV iQcOXded. AV VeeQ iQ TabOe 1, WheUe ZeUe a WRWaO Rf 1534 fePaOeV iQ Whe

³QXUVeV WhaW e[SeUieQced aW OeaVW RQe UeVWUicWiRQ WR PPE´ gURXS aQd 136 fePaOeV iQ Whe ³QXUVeV

ZhR e[SeUieQced QR UeVWUicWiRQ WR PPE´ gURXS. TheUe ZaV a OaUge diffeUeQce iQ diVWUibXWiRQ

beWZeeQ Whe diffeUeQW SeUceiYed PeQWaO heaOWh VWaWXV gURXSV, bRWh ZiWhiQ Whe VaPe UeVWUicWiRQ WR

PPE gURXS aQd beWZeeQ Whe WZR UeVWUicWiRQV WR PPE gURXSV.

RefeUUiQg WR TabOe 1, 245 (16.0%) Rf fePaOe QXUVeV ZhR e[SeUieQced aW OeaVW RQe

UeVWUicWiRQ RQ VXSSO\ Rf PPE ZeUe fRXQd WR haYe SRRU PeQWaO heaOWh, ZhiOe 987 (64.3%) UeSRUWed

gRRd PeQWaO heaOWh, aQd 302 (19.7%) UeSRUWed e[ceOOeQW PeQWaO heaOWh. OQ Whe RWheU haQd, Whe

fePaOe QXUVeV ZhR e[SeUieQced QR UeVWUicWiRQV RQ VXSSO\ Rf PPE ZeUe OeVV OiNeO\ WR UeSRUW SRRU

PeQWaO heaOWh, aV 58 (42.7%) Rf WheP had e[ceOOeQW PeQWaO heaOWh, 69 (50.8%) e[SeUieQced gRRd

PeQWaO heaOWh, aQd RQO\ 9 (6.6%) UeSRUWed SRRU PeQWaO heaOWh.

7DEOH 1. DePRgUaShicV Rf CaQadiaQ FePaOe NXUVeV AVVeVViQg IPSacWV Rf ReVWUicWiRQV RQ SXSSO\

Rf PPE ViQce MaUch 2020 RQ PeUceiYed MeQWaO HeaOWh dXUiQg Whe COVID-19 PaQdePic (Q=1670)

9DULDEOH NXUVHV ZKR H[SHULHQFHG DW OHDVW
RQH UHVWULFWLRQ WR 33E (Q=1534 )

NXUVHV ZKR H[SHULHQFHG QR
UHVWULFWLRQ WR 33E (Q=136 )
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6H[ (% IHPDOH) 91.9 8.1

AJH (<35 \HDUV RI DJH) 1534 (91.9) 136 (8.1)

:RUN 6WDWXV
FXOO-WiPe
PaUW-WiPe
NRW VWaWed

1147 (74.8)
372 (24.3)
15 (1.0)

96 (70.6)
39 (28.7)
1 (0.7)

NXPEHU RI <HDUV :RUNHG DV D NXUVH
LeVV WhaQ 10 \eaUV
10- 19 \eaUV
20 RU PRUe \eaUV
NRW VWaWed

1085 (70.7)
137 (8.9)
0 (0.0)

312 (20.3)

93 (68.4)
13 (9.6)
0 (0.0)

30 (22.1)

JRE 6HWWLQJ 7\SH
AcXWe caUe
LRQg-WeUP caUe
OXWSaWieQW aQd aPbXOaWRU\ caUe
CRPPXQiW\/hRPe caUe
CRQgUegaWe OiYiQg
OWheU
NRW SWaWed

1261 (82.2)
132 (8.6)
83 (5.4)
31 (2.0)
2 (0.1)
18 (1.2)
7 (0.5)

90 (66.2)
25 (18.4)
15 (11.0)
2 (1.5)
0 (0.0)
2 (1.5)
2 (1.5)

7\SH RI CRQWDFW
CRQWacW ZiWh VXVSecWed RU
cRQfiUPed caVeV Rf COVID-19
CRQWacW RQO\ ZiWh WhRVe QRW
VXVSecWed Rf COVID-19 caVeV
NR cRQWacW ZiWh RWheUV
NRW SWaWed

1197 (78.0)

314 (20.5)

8 (0.5)
15 (1.0)

93 (68.4)

39 (28.7)

3 (2.2)
1 (0.7)

5HFHLYHG FRUPDO 7UDLQLQJ RQ 33E
YeV
NR
NRW VWaWed

1337 (87.2)
192 (12.5)

5 (0.3)

120 (88.2)
14 (10.3)
2 (1.5)

7\SH RI 5HVWULFWLRQ RQ 33E:
Need PeUmiVVion

YeV
NR

SXSSl\ oZn PPE
YeV
NR

E[Wended XVe
YeV
NR

Re-XVe oZn PPE ZiWhoXW
deconWaminaWion

1278 (83.3)
256 (16.7)

272 (17.7)
1262 (82.3)

1177 (76.7)
357 (23.3)

0 (0.0)
136 (100.0)

0 (0.0)
136 (100.0)

0 (0.0)
136 (100.0)
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YeV
NR

UVe e[SiUed PPE
YeV
NR

UVe ZUong W\Se of PPE
YeV
NR

852 (55.5)
682 (44.5)

294 (19.2)
1240 (80.8)

381 (24.8)
1153 (75.2)

0 (0.0)
136 (100.0)

0 (0.0)
136 (100.0)

0 (0.0)
136 (100.0)

3HUFHLYHG PHQWDO KHDOWK
E[cellenW

E[ceOOeQW
VeU\ gRRd

Good
GRRd
FaiU

PooU
PRRU

302 (19.7)
55 (3.6)

247 (16.1)
987 (64.3)
467 (30.4)
520 (33.9)
245 (16.0)
245 (16.0)

58 (42.7)
14 (10.3)
44 (32.4)
69 (50.8)
44 (32.4)
25 (18.4)
9 (6.6)
9 (6.6)

DaWa YaOXeV aUe SUeVeQWed aV Whe QXPbeU (%) Rf SaUWiciSaQWV.

FigXUe 1 e[aPiQeV RXU SUiPaU\ UeVeaUch aQaO\ViV fRU SeUceiYed PeQWaO heaOWh VWaWXV

beWZeeQ SaUWiciSaQWV ZhR e[SeUieQced aW OeaVW RQe UeVWUicWiRQ RQ Whe VXSSO\ Rf PPE (Q=1534)

ViQce MaUch 2020 aQd SaUWiciSaQWV ZhR e[SeUieQced QR UeVWUicWiRQV (Q=136). The PeaUVRQ

Chi-VTXaUe VigQificaQce YaOXe ZaV 4.351, ZiWh a S-YaOXe Rf 0.114. SiQce WhiV YaOXe ZaV gUeaWeU

WhaQ 0.05, WheUe ZaV QR VigQificaQW diffeUeQce iQ Whe SURSRUWiRQV Rf fePaOe QXUVeV beWZeeQ gURXSV

RQ SeUceiYed PeQWaO heaOWh ZiWh iQdiYidXaOV haYiQg aW OeaVW RQe RU QR UeVWUicWiRQV RQ VXSSO\ Rf

PPE.
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FLJXUH 1: PeUceiYed PeQWaO heaOWh VWaWXV iQ fePaOe CaQadiaQ QXUVeV XQdeU 35 \eaUV Rf age ZhR

e[SeUieQced aW OeaVW RQe UeVWUicWiRQ RU QR UeVWUicWiRQ RQ VXSSO\ Rf PPE ViQce MaUch 2020.

X2=4.351, df=2, S=0.114. NRWe: *S=0.05. N=1670.

FigXUe 2 e[SORUeV Whe SeUceiYed PeQWaO heaOWh VWaWXV Rf fePaOe QXUVeV fRU WhRVe ZhR

e[SeUieQced aW OeaVW RQe UeVWUicWiRQ RQ Whe VXSSO\ Rf PPE ViQce MaUch 2020, fRcXViQg RQ WhUee

VSecific UeVWUicWiRQ gURXSV. Chi-VTXaUed aQaO\VeV ZeUe cRQdXcWed WR deWeUPiQe Whe beWZeeQ-gURXS

diffeUeQceV iQ iQdiYidXaOV ZhR e[SeUieQced a UeVWUicWiRQ aQd WhRVe WhaW did QRW e[SeUieQce a

UeVWUicWiRQ. TheUe ZeUe VigQificaQW diffeUeQceV iQ SURSRUWiRQV beWZeeQ fePaOe QXUVeV UeVWUicWed WR

VXSSO\iQg WheiU RZQ PPE aQd WhRVe WhaW dR QRW Qeed WR VXSSO\ WheiU RZQ PPE ZiWh UegaUdV WR

SeUceiYed PeQWaO heaOWh (S=0.009). SiPiOaUO\, WheUe ZaV a diffeUeQce iQ SURSRUWiRQV beWZeeQ

gURXSV iQ Whe UeVWUicWiRQ Rf UeXViQg WheiU RZQ PPE ZiWhRXW decRQWaPiQaWiRQ, aV a S-YaOXe ZiWh

<0.001 iV OeVV WhaQ 0.05 aQd iV deePed VigQificaQW. IQ cRQWUaVW, WheUe ZaV QR diffeUeQce iQ Whe

SURSRUWiRQV Rf SeUceiYed PeQWaO heaOWh VWaWXV beWZeeQ fePaOe QXUVeV UeVWUicWed WR XViQg PPE fRU

aQ e[WeQded SeUiRd Rf WiPe aQd WhRVe WhaW dR QRW Qeed WR XVe PPE fRU aQ e[WeQded SeUiRd Rf WiPe

(S=0.298).
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FLJXUH 2: PeUceiYed PeQWaO heaOWh VWaWXV iQ fePaOe CaQadiaQ QXUVeV XQdeU 35 \eaUV Rf age baVed

RQ aW OeaVW RQe VSecific UeVWUicWiRQ RQ Whe VXSSO\ Rf PPE iQcOXdiQg (A) VXSSO\ RZQ PPE,

X2=9.458, df=2, S=0.009; (B) e[WeQded XVe, X2=2.423, df=2, S=0.298; aQd (C) Ue-XVe Rf RZQ

PPE ZiWhRXW decRQWaPiQaWiRQ, X2=26.820, df=2, S<0.001. NRWe: *S<0.05. N=1534.

DLVFXVVLRQ

ThiV VWXd\ iQYeVWigaWeV Whe aVVRciaWiRQ Rf PPE VXSSO\ UeVWUicWiRQV iQ CaQadiaQ QXUVeV

XQdeU Whe age Rf 35 \eaUV ZRUNiQg ViQce MaUch 2020 RQ SeUceiYed PeQWaO heaOWh dXUiQg Whe

COVID-19 SaQdePic. The UeVXOWV iQ Whe SUiPaU\ aQaO\ViV VhRZ QR VigQificaQW diffeUeQce

(S=0.114) iQ Whe SURSRUWiRQ Rf fePaOe QXUVeV aged OeVV WhaQ 35 \eaUV beWZeeQ WhRVe WhaW

e[SeUieQced aW OeaVW RQe UeVWUicWiRQ cRPSaUed WR WhRVe WhaW e[SeUieQced QR UeVWUicWiRQV RQ Whe

VXSSO\ Rf PPE RQ SeUceiYed PeQWaO heaOWh. CRQWUaVWiQg WR SUeYiRXV VWXdieV, Zhich fRXQd WhaW  US

QXUVeV OacNiQg adeTXaWe acceVV WR PPE had higheU UeSRUWV Rf PeQWaO heaOWh V\PSWRPV VXch aV

deSUeVViRQ, aQ[ieW\, aQd SRVW- WUaXPaWic VWUeVV diVRUdeU (AUQeW] eW aO., 2020). OQe SRVVibOe

e[SOaQaWiRQ fRU WhiV fiQdiQg iV WhaW WheUe aUe RWheU facWRUV WhaW Pa\ PRUe VWURQgO\ iQfOXeQce Whe

SeUceiYed PeQWaO heaOWh Rf QXUVeV iQVWead Rf e[SeUieQciQg aW OeaVW RQe UeVWUicWiRQ RQ Whe VXSSO\ Rf

PPE RU QR UeVWUicWiRQ RQ Whe VXSSO\ Rf PPE. PRRU VRciaO VXSSRUW, bXUQRXW, aQd VeOf- efficac\ ZeUe

aOO aVVRciaWed ZiWh PRUe QegaWiYe PeQWaO heaOWh RXWcRPeV iQ QXUVeV (SSRRUWh\ eW aO., 2020).

The UeVXOWV iQ Whe VecRQdaU\ aQaO\ViV VhRZ WhaW WheUe ZaV a VigQificaQW diffeUeQce

beWZeeQ Whe SURSRUWiRQ Rf QXUVeV beWZeeQ WZR UeVWUicWiRQ gURXSV: QXUVeV WhaW had WR VXSSO\ WheiU

RZQ PPE cRPSaUed WR WhRVe WhaW did QRW, aQd QXUVeV WhaW had WR Ue- XVe WheiU RZQ PPE ZiWhRXW

decRQWaPiQaWiRQ cRPSaUed WR WhRVe WhaW did QRW RQ SeUceiYed PeQWaO heaOWh (S=0.009 aQd

S<0.001, UeVSecWiYeO\). TheUe ZaV QR VigQificaQW diffeUeQce (S=0.298) iQ Whe SURSRUWiRQV Rf
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QXUVeV beWZeeQ WhRVe WhaW ZeUe UeVWUicWed WR XViQg PPE fRU aQ e[WeQded SeUiRd Rf WiPe cRPSaUed

WR WhRVe WhaW did QRW Qeed WR XVe PPE fRU aQ e[WeQded SeUiRd Rf WiPe.

CRQViVWeQW ZiWh Whe SUeVeQW OiWeUaWXUe, Whe VigQificaQW UeVXOWV VeeQ iQ QXUVeV WhaW haYe WR

VXSSO\ WheiU RZQ PPE aQd Whe iPSacW RQ WheiU PeQWaO heaOWh ZaV e[SecWed. The fiQdiQgV Pa\ be

dXe WR Whe fiQaQciaO bXUdeQV QXUVeV face ZiWh SXUchaViQg WheiU RZQ PPE. The VhRUWage Rf PPE haV

caXVed QXUVeV WR SURcXUe WheiU RZQ PPE WhURXgh Whe RSeQ PaUNeW iQcXUUiQg a high cRVW WR QXUVeV

aQd iQcUeaViQg fiQaQciaO VWUeVV (MRUadi eW aO., 2021). LRZeU VRciRecRQRPic VWaWXV iV aVVRciaWed

ZiWh ORZeU PeQWaO heaOWh RXWcRPeV aPRQg HCWV Zhich Pa\ haYe a cRPSRXQdiQg effecW iQ

QXUVeV VXSSO\iQg aQd SXUchaViQg WheiU RZQ PPE (AgbeURWiPi eW aO., 2020). AddiWiRQaOO\, a

SURPiQeQW WhePe ZaV Whe deViUe fRU aQ iQcUeaVe iQ Sa\ RU RWheU beQefiWV fRU HCWV dXUiQg Whe

SaQdePic ZiWh aQ iQeTXiW\ iQ ZRUNORad aQd cRPSeQVaWiRQ fRU QXUVeV.

The QRQ-VigQificaQW UeVXOWV VeeQ iQ QXUVeV UeVWUicWed WR e[WeQded XVe Rf PPE be\RQd Whe

QRUPaO XVe ZaV QRW e[SecWed iQ cRPSaUiVRQ WR SUeYiRXVO\ e[iVWiQg OiWeUaWXUe. E[WeQded XVe Rf

PPE iV cRPPRQO\ aVVRciaWed ZiWh deUPaWRORgic SURbOePV, VSecificaOO\ VNiQ OeViRQV, QaVaO bUidge

VcaUUiQg, acQe, dU\ VNiQ, aQd UaVheV (BaUQaZi eW aO., 2021). A VWXd\ fRXQd WhaW QXUVeV¶ PeQWaO

heaOWh RXWcRPeV ZeUe SRViWiYeO\ cRUUeOaWed ZiWh deUPaWRORgicaO cRPSOicaWiRQV (HX eW aO., 2020).

The ZRUVe Whe deUPaWRORgicaO SURbOePV, Whe higheU Whe UeSRUWed bXUQRXW aQd deSUeVViRQ OeYeOV

(HX eW aO., 2020). ThiV QRQ-VigQificaQW UeVXOW Pa\ be dXe WR VXggeVWiRQV Pade b\ SeUVRQQeO iQ

hRVSiWaOV WR eQfRUce PaQdaWRU\ bUeaNV, eQVXUiQg WhaW fePaOe QXUVeV haYe adeTXaWe h\dUaWiRQ, aQd

WhaW Whe ZRUNiQg eQYiURQPeQW iV PaiQWaiQed aW aQ RSWiPaO WePSeUaWXUe aQd iV ZeOO YeQWiOaWed.

FiQaOO\, cRPSaUed WR SUeYiRXV VWXdieV, Whe VigQificaQW UeVXOWV VeeQ iQ QXUVeV WhaW ZeUe

UeVWUicWed WR Ue- XViQg WheiU RZQ PPE ZiWhRXW decRQWaPiQaWiRQ ZaV e[SecWed. A VWXd\ b\ Kea eW

aO. (2020) fRXQd WhaW Whe Ue-XVe Rf PPE iQcUeaVed QegaWiYe PeQWaO heaOWh RXWcRPeV iQ HCWV. The
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PRVW cRPPRQO\ Ue-XVed PPE aPRQgVW HCWV ZaV N95 PaVNV Zhich aUe deVigQed WR be

ViQgOe-XVe aQd caQ becRPe cRQWaPiQaWed ZiWh e[WeQded XVe (Kea eW aO., 2020). The VhRUWage Rf

PPE haV fRUced QXUVeV WR gR agaiQVW RccXSaWiRQaO VafeW\ PeaVXUeV aQd UeXVe PaVNV ZiWhRXW

decRQWaPiQaWiRQ. AV a UeVXOW, Whe UeXVe Rf PPE deVigQed WR be diVSRVabOe haV iQcUeaVed feaUV aQd

aQ[ieWieV iQ HCWV ZiWh e[SRViQg faPiO\ PePbeUV (Kea eW aO., 2020; LaNe eW aO., 2021). ThXV, Whe

aVVRciaWiRQ beWZeeQ Whe Ue-XVe Rf PPE ZiWhRXW decRQWaPiQaWiRQ aQd SeUceiYed PeQWaO heaOWh Pa\

be iQWeQVified b\ WheVe feaUV aQd aQ[ieWieV.

6WUHQJWKV & LLPLWDWLRQV

A VWUeQgWh Rf RXU VWXd\ iV Whe QRYeOW\ Rf e[aPiQiQg Whe aVVRciaWiRQ beWZeeQ VSecific

UeVWUicWiRQV RQ Whe VXSSO\ Rf PPE RQ SeUceiYed PeQWaO heaOWh iQ QXUVeV. DXUiQg Whe fiUVW feZ

PRQWhV Rf Whe SaQdePic, WheUe ZeUe PaQ\ XQNQRZQV abRXW Whe QRYeO iQfecWiRXV diVeaVe. NXUVeV

ZeUe RQ Whe fURQWOiQeV, caUiQg fRU VicN SaWieQWV ZhiOe SXWWiQg WhePVeOYeV aW high UiVN fRU e[SRVXUe.

OXU QRYeO UeVeaUch hRSeV WR ePShaVi]e Whe Qeed fRU VXSSRUWiQg QXUVeV ZhR haYe beeQ ZRUNiQg

WiUeOeVVO\ WhURXghRXW Whe SaQdePic.

HRZeYeU, iW iV iPSRUWaQW WR QRWe WhaW VeYeUaO OiPiWaWiRQV Pa\ haYe iPSacWed RXU UeVXOWV.

The daWa cROOecWed b\ SWaWiVWicV CaQada ZaV WhURXgh a cURZdVRXUciQg TXeVWiRQQaiUe, ZheUe

SaUWiciSaQWV UeceiYed aQ eOecWURQic TXeVWiRQQaiUe Yia a OiQN aQd chRVe WR SaUWiciSaWe baVed RQ

iQWeUeVW. The cURZdVRXUciQg PeWhRd Rf RbWaiQiQg daWa iV a QRQ-SURbabiOiVWic aSSURach aQd dReV

QRW iQYROYe Whe UaQdRP VeOecWiRQ Rf SaUWiciSaQWV, OiPiWiQg iWV geQeUaOi]abiOiW\ WR a OaUgeU

SRSXOaWiRQ Rf HCWV. AQRWheU OiPiWaWiRQ Rf RXU VWXd\ iV Whe VXbjecWiYe QaWXUe Rf Whe TXeVWiRQV

aQd Whe QRPiQaO aQVZeU caWegRUieV.  The caWegRUieV; E[ceOOeQW, VeU\ gRRd, GRRd, FaiU, aQd PRRU,

aV iQdicaWRUV Rf PeQWaO heaOWh aUe VXbjecW WR aQ iQdiYidXaO¶V iQWeUSUeWaWiRQ. AddiWiRQaOO\,

SaUWiciSaQWV ZhR aQVZeUed \eV WR aW OeaVW RQe UeVWUicWiRQ RQ Whe VXSSO\ Rf PPE dR QRW aOO
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e[SeUieQce Whe VaPe QXPbeU Rf UeVWUicWiRQV. SRPe UeVWUicWiRQV Pa\ haYe a VWURQgeU RU ZeaNeU

aVVRciaWiRQ ZiWh SeUceiYed PeQWaO heaOWh aQd WhRVe aVVRciaWiRQV caQQRW be cRQcOXded.

FXUWheUPRUe, QXUVeV ZhR haYe beeQ e[SeUieQciQg a ORZeU PeQWaO heaOWh VWaWXV befRUe MaUch

2020 cRXOd haYe UeVSRQded WR Whe TXeVWiRQV Rf Whe OacN Rf acceVV WR PPE diffeUeQWO\, cUeaWiQg aQ

RSSRViWe caXVaO diUecWiRQ. The VXbjecWiYe QaWXUe Rf Whe TXeVWiRQQaiUe OiPiWV iWV UeOiabiOiW\ aQd

YaOidiW\ Rf Whe VWXd\.

IPSOLFDWLRQV & FXWXUH DLUHFWLRQV

DeVSiWe WheVe OiPiWaWiRQV, RXU VWXd\ giYeV UiVe WR iPSRUWaQW aQd SUacWicaO iPSOicaWiRQV.

PURWecWiQg Whe PeQWaO ZeOO-beiQg Rf QXUVeV ZhR haYe beeQ ZRUNiQg WhURXghRXW Whe COVID-19

SaQdePic iV aQ iPSRUWaQW SaUW Rf SXbOic heaOWh PeaVXUeV. BRWh Whe fedeUaO aQd SURYiQciaO

gRYeUQPeQW VhRXOd WaNe Whe QeceVVaU\ SUecaXWiRQV WR eQVXUe WhaW aQ adeTXaWe aPRXQW Rf PPE iV

VWRcNed aW aOO WiPeV VR WhaW QXUVeV haYe acceVV WR SURSeU eTXiSPeQW. ThiV ZiOO heOS cRQWaiQ Whe

VSUead Rf COVID-19 aQd aOORZ QXUVeV WR feeO Vafe aW WheiU ZRUNSOace.

AOWhRXgh RXU fiQdiQgV ZeUe QRW VigQificaQW, RXU VWXd\ VWiOO UaiVeV iPSRUWaQW TXeVWiRQV WR be

e[SORUed iQ Whe fXWXUe. OXU daWa ZaV cROOecWed aOPRVW 8 PRQWhV afWeU Whe iQiWiaO ORcNdRZQ iQ

CaQada, WheUefRUe, aQ XSdaWed TXeVWiRQQaiUe RQ Whe PeQWaO-beiQg aQd Whe acceVV Rf PPE VhRXOd be

cRQdXcWed WR beWWeU XQdeUVWaQd Whe ORQg-WeUP effecWV Rf Whe SaQdePic RQ Whe PeQWaO heaOWh Rf

QXUVeV. FXUWheU UeSOicaWiRQ RQ Whe cRUUeOaWiRQ beWZeeQ Whe acceVV WR PPE aQd Whe effecW RQ Whe

PeQWaO ZeOO-beiQg Rf QXUVeV VhRXOd be VWXdied aV WheUe aUe PaQ\ cRQfOicWiQg UeSRUWV. AfWeU RYeU

WZR \eaUV Rf Whe SaQdePic, Whe SV\chRORgicaO aQd Sh\VicaO SUeVVXUe Pa\ VWaUW WR ZeaU RQ heaOWh

caUe SURfeVViRQaOV. OYeUaOO, RXU VWXd\ SRiQWV WR Whe Qeed WR PRQiWRU Whe ORQg-WeUP PeQWaO VWUaiQ Rf

Whe SaQdePic, ideQWif\iQg high UiVN facWRUV, VXch aV iQadeTXaWe acceVV WR PPE, caQ heOS PiWigaWe

PeQWaO diVRUdeUV aQd SURYide a Vafe ZRUNSOace.
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Introduction 

Food insecurity is defined as limited or uncertain access to sufficient and healthy food 

(Wolfson et al., 2021). Based on these criteria many Canadians can, unfortunately, classify 

themselves as having some level of food insecurity. The current pandemic has put additional stress 

on this issue. The COVID-19 pandemic started in early 2020 due to a virus, SARS-CoV-2. This 

disease is known to cause severe acute respiratory syndrome and can be fatal. In Canada, the 

pandemic caused massive lockdowns that lasted for extended periods of time, with the 

implementation of physical distancing measures and the prohibition of social gatherings (Abba-

Aji et al., 2020). Since the start of the COVID-19 pandemic, there have been many reports of a 

significant exacerbation of this food insecurity issue due to various factors such as financial 

difficulties, or inaccessibility to community resources (i.e., food banks and other support services 

etc.) (Wolfson et al., 2021). Research has also shown that food insecure individuals are also more 

likely to report higher levels of psychological distress and worse mental health outcomes as 

compared to those who are food secure (Wolfson et al., 2021). There is a supposed bidirectional 

relationship between the two that various researchers have begun to analyze.  

In May 2020, early in the pandemic, 14.6% of Canadians were estimated to live in food 

insecure households, with 9.3% of Canadians having to access free food or meals from food banks 

or the community (Statistics Canada, 2020a). This was a large increase from 2018 where only 

8.8% of Canadian household experienced food insecurity (Statistics Canada, 2020b). In addition 

to food insecurity caused by unemployment in Canada, there are also food insecure individuals 

who rely on the Canada’s social assistance programs for living expenses. According to Statistics 

Canada in 2012, 70% of households that relied on social assistance as a source of income were 

food insecure, with the food bank providing food to half of these individuals (Tarasuk et al., 2014). 
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With the additional stress and progression of the recent COVID-19 pandemic, there are evidently 

more households today that are and will continue to be food insecure. Therefore, beyond past 

research, the current pandemic can worsen the mental health symptoms of individuals that 

experience food insecurity.  

In understanding the food insecurity issue, gender differences also often come into 

question. Research has shown that gender does indeed play a role in the demographic breakdown 

of those affected by food insecurities, with females and female-led households being more affected 

(Dasgupta & Robinson, 2022). This subject was also analyzed by Elgar et al. (2021) who 

concluded that symptoms of depression are more common in females that experience food 

insecurity than males. There is, however, a gap in knowledge since this study does not look at the 

difference between the sexes and its correlation with anxiety.  

Past research has concluded only limited information about food insecurity, mental health, 

and gender disparities collectively, and more exploration is needed. The correlation between these 

variables will be addressed in this paper to provide more information to address this knowledge 

gap. Although the study done by Gao et al. (2020) did discuss the mental health of Canadians with 

food insecurity during the pandemic, it does not compare the difference between female and males. 

The study conducted by Tarasuk et al. (2018) examined the relationship between household food 

insecurity and the utilization of health services for mental health reasons. But while this study did 

examine the impact of food insecurity on severity of mental health problems, this was reported as 

the secondary outcome. Another study found that females were more affected by food insecurity 

than their male counterparts (Dasgupta & Robinson, 2022). This research paper, however, never 

investigated how food insecurity could disproportionately affect the mental health of these females 

compared to the males. This is something that we wish to focus on within this paper by seeing how 
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food insecurity is correlated to females self-reported level of generalized anxiety. It is also 

important to note that the majority of studies focus on overall mental health rather than specifically 

generalized anxiety. In addition, there are very few studies that have looked at the age group of 

25-34 specifically in terms of food insecurity, anxiety, and the pandemic. A study done by Fang 

et al. (2021) did aim to explore how food insecurity was associated with mental health during the 

COVID-19 pandemic, however this study looked at three age groups: 18-39 years, 40-59 years, 

and 60+ years, and did not focus on how each age group could be at risk for or impacted by food 

insecurity. It should also be noted that many of these studies are largely based in the United States 

of America, and we would like to explore these relationships in a Canadian population. While 

quite a few recent studies have looked at the increase in reports of food insecurity during the 

pandemic or looked at the gender differences in the issue, we hope to reflect on the issue in a more 

combined and inclusive manner, which is why we decided to focus on individuals that are between 

the ages of 25 and 34. As such we hope this paper allows us to touch on the triad relationship 

between food insecurity, gender, and generalized anxiety during the pandemic. Specifically, 

exploring if self-reported food insecurity during the pandemic is correlated with self-reported 

generalized anxiety severity in Canadian men aged 25 – 34 years as compared to Canadian women 

of the same age group?  

Methods 

Study Design and Database 

The Canadian Perspective Survey Series (CPSS) was a set of 20 observational and cross-

sectional online surveys conducted to examine the behaviours of Canadians. The CPPS was 

created with the goal of collecting demographic and behavioural data at a national level, and the 

information collected would be used in creating policies. One of the surveys conducted was the 
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“Canadian Perspective Survey Series 2, 2020: Monitoring the Effects of COVID-19” (CPSS2 – 

COVID 19), which collected information on how the COVID-19 pandemic impacted the food 

security, mental health, and employment status of Canadians in 2020. A selected sample of 

Canadians were contacted with a letter describing the CPSS. Interested individuals could register 

online. All registered participants were sent a link to the CPSS2 – COVID 19 survey which they 

could fill out. The surveying period began on May 4th, 2020 and concluded on May 10th, 2020. 

Data collected from respondents was compiled into a database for public use.  

Study Participants  

For this study, we included male and female participants who voluntarily completed the 

survey from the Canadian Perspective Survey Series 2, 2020: Monitoring the Effects of COVID-

19. The study included participants that were between the ages of 25 and 34, who answered 

questions regarding their demographic, lifestyle, and mental health during the COVID-19 

pandemic. We focused on a population of somewhat middle-aged individuals, as many studies 

investigate younger or older populations, with almost no studies catered towards adults. The 

demographic of this study included individuals of all education levels, employment status and 

household size. To condense the dataset further, we excluded participants who did not answer all 

the questions of the survey that were relevant to our study.  

Study Outcomes  

As mentioned above for all the outcomes, the data was collected using self-administered 

surveys. In terms of the primary outcome the question that was specifically asked was: “What is 

the Severity of your Generalized Anxiety symptoms”? With the options being categorized in our 

dataset in an ordinal manner from 0=no symptoms, 1=minimal symptoms, 2=mild symptoms, 

3=moderate symptoms, and 4=severe symptoms. By using this simple classification, we allowed 
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participants to qualify their symptoms in a more qualitative manner that really focused on the 

severity. We decided to use the quite accurate and reliable Generalized Anxiety Disorder scale 

(GAD-7) to help us with this. While scales can be burdensome for participants due to their length 

and extensiveness, the GAD-7 was ideal for our purposes (Spitzer et al., 2006). The questions we 

asked from the GAD-7 were easy to understand and allowed for easy classification into our 

above categories. This scale is also quite reputable in the literature and has been around for a 

long time (Spitzer et al.,2006). Therefore, providing our research team the assurance that the 

question asked would provide valid results on anxiety statuses for the sample.  

For our second outcome, the question we asked the participants was: “How would you 

label your current mental health status”? The responses for this question were also put into our 

dataset ordinally from worse to increasingly better mental health reports, with 0=poor, 1=fair, 

2=good, 3=very good, and 4=excellent. Mental health is very subjective, and we wanted to give 

the participants the room to self-assess and appropriately label themselves. This would allow 

them to consider their general overall well-being. We used a single-item measure of self-rated 

mental health (SRMH) for this question. SRMHs are being used extensively in health research 

and population health surveys, and according to review studies have been found to be quite 

effective at assessing mental health (Ahmad et al.,2014). The purpose of having this second 

outcome was to scope our sample for their mental health status to provide additional support to 

our findings. Understanding overall mental health statuses was essential to reliability—as anxiety 

is of course a mental health disorder.  

Our third outcome of interest for this study was asked as: “How often in the last two 

weeks would you say you felt nervous, anxious, or on edge?”. The responses to this question 

were classified nominally in our data set with 0=not at all, 1=several days, 2=more than half the 
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days, and 3=nearly every day. This allowed our participants to report these feelings more 

quantitatively, so that we could get a clear estimate of duration. By getting a response for a 

degree of feelings (i.e., nervous, anxious, or on edge) we were able to get a more comprehensive 

answer, than if we had just asked if the participants had felt anxious. As the literature has shown, 

oftentimes individuals have a challenging time classifying anxiety, and so this method of 

providing synonym-like options in the question gave people a benchmark for their feelings 

(Evans et al.,2005). While we could not diagnose any of these individuals with an anxiety 

disorder from this question (nor did we need to), we used the data from this outcome to get an 

idea of how people were feeling during the COVID-19 pandemic and get a sense of any anxiety-

like feelings in our population. Thus, providing another layer of reliability to our findings. 

Additional Data Collection  

In addition to our primary variables, we included other variables within our code book 

and Table I to provide demographic information about our population. Variables related to either 

anxiety or food insecurity were included. We were specifically investigating the difference 

between males and females within the age range 25-34 year, thus, both sex and age are included 

in our primary data collection. We included the employment status, household size, and level of 

education. These are important factors that may have a large effect on food insecurity. Finally, 

since our study is focused on the COVID-19 pandemic, we included a variable addressing how 

the pandemic has impacted the participants ability to meet their financial obligations or essential 

needs during this time.  

 Statistical Analysis  

 All the statistical analyses completed for this research paper was done with the SPSS 

software. Table I contains the relevant demographic data to the individuals that we are focusing 
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on in our study. Since all the variables in the table are categorical data, the frequency and 

precents were calculated. With the descriptive statistics we were able to determine the percentage 

of different responses for each variable split by biological sex. 

For this study, we did two statistical analyses, the Spearman’s Rho correlation test and a 

Chi-square analysis. To test the relationship between our variables, we used a correlation test. 

The Spearman’s Rho correlation test was used because only ordinal variables were used in this 

study. For the Spearman’s Rho Analysis, correlations with a r2 value of 0.1 or higher are 

considered significant. We also completed a Chi-square test to see if the difference observed in 

our categorical variables are due to a relationship between them. For this test, the p value used 

for significance is 0.05. 

Results   

The Canadian Perspective Survey Series 2, 2020 – Monitoring the Effects of COVID-19 

survey included the responses of 4600 participants that were the ages of 15 or older. For this 

study, we used 601 (13%) of these participants to analyze and determine the association between 

food security and severity of generalized anxiety levels of male and female participants that were 

between 25 and 34 years of age. We accounted for missing data by excluding participants who 

were out of this age group and those who did not identify as male or female. In addition, we 

excluded participants who did not complete the entirety of the survey, particularly those who 

disregarded the survey questions that were relevant to answer the research question. These 

included questions about an individual’s food security level, severity of generalized anxiety, 

perceived mental health, feelings of nervousness and on edge, as well as other demographic 

information. 

112

Noella Noronha



9 
 

In conducting the various analyses for our three outcomes we present the following 

resultants. In terms of food insecurity differences based on gender, more women are reported to 

be food insecure when compared to their male counterparts. While about the same number of 

men and women are food secure at 81.3% and 82.5% respectively, 1.7% of women are severely 

food insecure, and 4.1% of men are. For the categories of marginally and moderately food 

insecure, similar gender differences can be noted to the one discussed for severely food insecure 

individuals, with men being less insecure than women. This data can be found in the information 

presented in Table I and is also presented visually in Figure 1a. On the same note of gender, our 

Table I shows the differences between men and women in terms of their severity of generalized 

anxiety reports. According to the data, 18.3% of men report having no symptoms while 10.7% of 

women report having no symptom, and 35.4% of men versus 29.9% of women have minimal 

symptoms. As we move onto mild and moderate symptoms, the percentage of women with these 

types of symptoms increases. And for severe symptoms, 8.7% of women report severe anxiety 

symptoms while 4.5% of men report the same. This can be examined further visually in Figure 

1b and 1c, which show the anxiety symptom distributions for the two sexes as they relate to food 

insecurity status. These graphs and all other bar graphs mentioned were developed with 95% 

Confidence intervals included. 

Table I. Baseline variables of men and women recorded in CPSS - Canadian Perspective Survey 

Series 2: Monitoring the Effects of COVID-19 (N = 601). 

 
Variable  

Men  
N (%)  

Women  
N (%)  

Food Insecurity  
Food secure  200 (81.3)  293 (82.5)  
Marginally food insecure  24 (9.8)  25 (7.0)  
Moderately food insecure   12 (4.9)  31 (8.7)  
Severely food insecure  10 (4.1)  6 (1.7)  

Employment Status  
Employed and at work at least part of the 
reference week  

184 (74.7)  230 (64.8)  
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Employed but absent from work for reasons 
not related to COVID-19  

5 (2.0)  26 (7.3)  

Employed but absent from work due to 
COVID-19  

21 (8.5)  34 (9.6)  

Not employed   36 (14.6)  65 (18.3)  

Education Level  

Less than high school diploma or its 
equivalent  

7 (2.8)  12 (3.4)  

High school diploma or high school 
equivalency certificate  

34 (13.8)  44 (12.4)  

Trade certificate or diploma   28 (11.4)  12 (3.4)  

College/CEGEP/other non-university 
certificate or diploma  

56 (22.8)  79 (22.3)  

University certificate or diploma below the 
bachelor’s level  

6 (2.4)  6 (1.7)  

Bachelor’s degree   76 (30.9)  130 (36.6)  

University certificate, diploma, degree above 
the BA level  

39 (15.9)  72 (20.3)  

Household Size  

1  84 (34.1)  107 (30.1)  

2  137 (55.7)  215 (60.6)  

3  19 (7.7)  20 (5.6)  

4  4 (1.6)  7 (2.0)  

5 and more  2 (0.8)  6 (1.7)  

COVID-19 Impact Ability to Meet Financial Obligations or Essential Needs  

Major impact  26 (10.6)  23 (6.5)  

Moderate impact  39 (15.8)  44 (12.4)  

Minor impact  54 (22.0)  73 (20.6)  

No impact  105 (42.7)  178 (50.1)  

Too soon to tell  22 (8.9)  37 (10.4)  

Perceived Mental Health  

Poor  10 (4.1) 25 (7.0) 

Fair   51 (20.7) 88 (24.8) 

Good  75 (30.5) 142 (40.0) 

Very good  69 (28.0) 66 (18.6) 

Excellent  41 (16.7) 34 (9.6) 

Feeling Nervous, On Edge or Anxious – Frequency in the last 2 weeks   

Not at all  90 (36.6)  75 (21.1)  

Several days  112 (45.5)  183 (51.5)  

More than half the days  28 (11.4)  56 (15.8) 

Nearly every day   16 (6.5)  41 (11.5)  

Severity of Generalized Anxiety   

No symptoms  45 (18.3) 38 (10.7) 

Minimal symptoms  87 (35.4) 106 (29.9) 

Mild symptoms  80 (32.5) 124 (34.9) 
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Moderate symptoms  23 (9.3) 56 (15.8) 

Severe symptoms   11 (4.5) 31 (8.7) 

Data is presented as number (%) of participants unless otherwise stated. 

 

 

Figure 1. (a) This graph represents the percentage of the population within each level of food 
security (N = 601). (b) This figure represents the distribution of both sexes based on there leave 
of self reported anxiety symptoms. Only individuals with some level of food insecurity were 
included (N = 108). (c) Represented in this graph is the percent of each household food 
insecurity group spread over the severity of generalized anxiety (N =601). 

Furthermore, as seen in the conducted Chi Square test (Table II) that was done to look at 

the association between generalized anxiety severity and food security, there is no relationship 

between the two variables for males. This is indicated by a P value of 0.142. However, for 
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females there is a significant relationship between the two aforementioned variables denoted by a 

P value less than 0.001.  

Table II.  This table displays the results from the Chi-Square test. Shown here are the significance 
values for the relationship between the independent variable of household food insecurity and the 
dependent variable of severity of generalized anxiety for males (n=246) and females (n=355) aged 
24-35 years (N=601). For this test, the degree of freedom was 12 and it had a critical value of 
21.026. 

Sex of Respondent Chi-Square value (df =12) P - value 
Male 17.209 0.142 
Female 36.556 <0.001 

In terms of the Spearman rho correlations (Table III) that were done the results show a 

small positive correlation between increasing household food insecurity and severity of 

generalized anxiety, with a correlation coefficient of 0.200. The r2 value is 0.04. A correlation 

coefficient of –0.081 was found for household food insecurity and perceived mental health, 

indicating a small negative correlation, and it had a r2 value of 0.006561. Household food 

insecurity and the frequency of feeling nervous, anxious, and on edge had a correlation 

coefficient of 0.108 indicating a small positive correlation, and r2 value of 0.011664. 

Table III. This table displays the results of the Spearman’s Rho correlation test. Shown here are 
the correlations between the independent variable, household food insecurity, and the dependent 
variables (N =601). 
 Household Food Insecurity  
Severity of Generalized Anxiety 0.200 
Perceived mental health -0.081 
Feeling nervous, anxious or on edge – Freq last 2 weeks  0.108 

 
Discussion 

With regards to the statistical analyses that were completed, the findings suggest that 

females tend to be more food insecure and have more symptoms of generalized anxiety than 

males. Females are more marginally and moderately food insecure compared to males, even if 
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there are more females than males that report to be food secure. Additionally, females reported 

more moderate and severe symptoms of generalized anxiety than males.  

The Chi Square analysis indicates that the relationship between food insecurity and 

symptoms of generalized anxiety are insignificant for males and significant for females, as the 

values of 0.142 and <0.001 are respectively more and less than the P-value of 0.05. 

The Spearman Rho’s Correlation test indicate that there is a small positive correlation 

between food insecurity levels and severity of generalized anxiety, and food insecurity levels and 

feelings of nervous, anxious or on edge in the last two weeks. Therefore, as food insecurity 

levels increase, there is an increase in reported generalized severity anxiety symptoms and 

feelings of nervous, anxiety and on edge. Furthermore, there is a small negative correlation 

between food insecurity levels and perceived mental health, which indicates that as there is an 

increase in food insecurity levels, perceived mental health worsens. Although there were small 

correlations present in this analysis, these results can be deemed insignificant, according to 

Spearman’s statistical measures, as the r2 correlation coefficient was less than 0.1.  

Overall, though the information we present in this study is quite relevant in that many 

other researchers have shown interest in similar topics. One study of note used the same data set 

our team did and looked at the relationship between mental health and food insecurity during the 

COVID-19 pandemic (Gilmour & Polsky, 2020). This is quite similar to our research question, 

yet we approached different knowledge gaps. While our study looked particularly at the 

differences in food insecurity status between genders in the age group of 25-34 as they related to 

Generalized Anxiety symptoms, this study looked to identify the relationship between general 

mental wellbeing in the entire sample (McLean et al., 2011). Like our study, they found that 

those most likely to be food insecure were young men. However, our results differ in that our 
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data notes that women who are food insecure report a higher prevalence of anxiety and have 

poorer mental health, not men. We believe that the fact that anxiety is more prevalent among 

women combined with the fact that the entire sample/a wider age range was used in this case, as 

the reasons for these differences. But again, our correlation results were insignificant, which can 

also explain these differences. Another study done by Fang et al. (2021) surveyed 2714 low-

income Americans in 2020, and conducted an odds ratio analysis, finding a positive association 

between food insecurity and anxiety scores. Our study also found a small positive association 

between increasing food insecurity and higher generalized anxiety severity scores; however, it 

was insignificant. 

Another study to note was one done in Bangladesh during the COVID-19 pandemic 

looking at similar topics. Using the Perceived Stress Scale (PSS), this study found that women in 

Bangladesh were more likely to report an increase of stress, followed by worsening mental 

health as their food security status declined. This is on par with our research, and highlights a 

cross-cultural component to our findings, that could be worth exploring further (Hasnain & 

Islam, 2021). Furthermore, one other study looked at anxiety and psychological symptoms in 

male and female adults aged 60 and above living in Mexico during the COVID-19 pandemic 

(González-González et al., 2020). Data was collected using a demographic questionnaire asking 

for information such as sex, age, education, occupation, and medical issues (González-González 

et al., 2020). Results showed that the women who had greater concerns regarding the COVID-19 

pandemic had a higher prevalence of depression and anxiety (González-González et al., 2020). 

The findings of this study and our study share similarities, as both found that women presented 

with higher anxiety than men during the pandemic, however our study does focus on a 

population in a different country and age group.  
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Since this is a survey-based study there are some limitations to the findings. The 

variables that we constructed our hypothesis around, food insecurity and generalized anxiety 

severity, were both self-reported response-based questions. This can create a problem as it allows 

some participants to report false claims or result in some participants not having a full 

understanding of what the question is asking. For example, an individual may not know what 

food insecurity is defined as, and falsely report being food insecure when they are not. Another 

limitation involves the chi-square analysis, as we used two variables that had more than two 

categories. This can pose a problem, as it is difficult to identify which specific categories are 

significant based on the one test.  

As future directions and next steps, it would be best to modify the survey to account for 

the biases involving food security and severity of generalized anxiety levels. Researchers can 

create a set of guidelines that outlines what entails being not, mildly, moderately, marginally, and 

severely food insecure and anxious, based on information provided by professionals who have 

studied this topic. This would help study participants get a sense of how they are feeling, resulting 

in clear, more accurate survey answers.  In addition, there could be more studies that are done 

regarding this topic to determine which categories are most associated with each other and to 

identify main trends using other statistical analyses. This study can also be completed again using 

different surveys and datasets to determine if household food insecurity does have a significant 

correlation with generalized anxiety severity, perceived mental health statuses and frequency of 

feeling nervous. Repeating this study will provide more information, determining if there are any 

significant correlations among variables and understanding on how food insecurity can impact 

mental health. 
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IQWURGXFWLRQ

SXbVWaQce XVe iQ adROeVceQWV haV iQcUeaVed dUaPaWicaOO\ iQ UeceQW \eaUV aQd cRQWiQXeV WR

iQcUeaVe aV a UeVXOW Rf YaUiRXV VRciaO facWRUV aQd Whe eYROXWiRQ Rf iOOiciW dUXgV (KXOaN & GUiVZROd,

2019). TheUe iV OiWWOe UeVeaUch VXUURXQdiQg YaSiQg iQ PiddOe VchRROV aV Whe higheVW SUeYaOeQce Rf

YaSiQg iQ CaQada iV beWZeeQ ageV 15-24 Zhich e[cOXdeV gUade 7 VWXdeQWV (GRYeUQPeQW Rf

CaQada, 2021). FiVcheU eW aO. (2019) VXggeVW WhaW VRciaO iQfOXeQceV, VXch aV bXOO\iQg Pa\ SOa\ a

UROe iQ Whe iQiWiaWiRQ Rf dUXg XVe, eVSeciaOO\ iQ VchRRO VeWWiQgV.  ThRXgh bXOO\iQg iV SUeVeQW iQ bRWh

geQdeUV, UeVeaUch iQdicaWeV a higheU QXPbeU Rf aggUeVViYe iQcideQWV, YiROeQce, aQd iQVXOWV

iQYROYiQg bR\V WhaQ giUOV, UeVXOWiQg iQ PRUe PaOe YicWiPV (SiOYa eW aO., 2013). TheUe iV a

ZeOO-eVWabOiVhed cRUUeOaWiRQ beWZeeQ bXOO\iQg, YicWiPi]aWiRQ, aQd a higheU UiVN Rf VXbVWaQce XVe

iQ OiWeUaWXUe. VicWiPV Rf bXOO\iQg aUe aW a higheU UiVN Rf OifeWiPe aOcRhRO cRQVXPSWiRQ aQd ZeeNO\

cigaUeWWe VPRNiQg WhaQ iQdiYidXaOV ZhR haYe QRW beeQ bXOOied (HaQVeQ eW aO., 2021). NicRWiQe iV a

highO\ addicWiYe VXbVWaQce WhaW haV PaQ\ QegaWiYe Vide effecWV. ChiOdUeQ aUe PRUe VXVceSWibOe WR

WheVe Vide effecWV aV iW caQ aOWeU WheiU bUaiQ deYeORSPeQW (7DONLQJ ZLWK <RXU 7HHQ DERXW 9DSLQJ,

2020 ). NRWabO\, a dUaVWic iQcUeaVe iQ e-cigaUeWWe XVe haV UeVXOWed iQ iQcUeaVed adYeUWiViQg diUecWed

WRZaUdV adROeVceQWV. AdROeVceQce iV a Ne\ WUaQViWiRQ iQ hXPaQ deYeORSPeQW, ZheUe MXYeQiOeV

WeQd WR VeeN a VeQVe Rf VeOf-ideQWificaWiRQ b\ UeZaUd- aQd VeQVaWiRQ-VeeNiQg behaYiRUV (SWeiQbeUg

eW aO., 2008; HaUdeQ aQd TXcNeU-DURb, 2011). HeQce, fePaOeV geQeUaOO\ PaWXUe SV\chRORgicaOO\

faVWeU WhaQ PaOeV dXUiQg Whe adROeVceQW VWage, aQd Whe SURORQged deYeORSiQg SURceVV cRQYe\V Whe

VigQificaQW ePRWiRQaO VZifWQeVV caXVed b\ Whe iQcUeaVed iPSXOViYe UeZaUd-VeeNiQg behaYiRUV iQ

PaOeV (T\bRURZVNa eW aO., 2016). ThiV iQ WXUQ VXSSRUWV Whe idea WhaW PaOeV haYe aQ RYeUaOO higheU

deSeQdeQce RQ VXbVWaQce XVe WhaQ fePaOeV (CRWWR eW aO., 2010), iQ Zhich PaOeV aUe OeVV OiNeO\ WR
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cRQVideU Whe QegaWiYe cRQVeTXeQceV Rf acWiRQ dXe WR QeXURORgicaO aQd VRciR-cXOWXUaO diffeUeQceV

b\ geQdeU (FaXVWR-SWeUOiQg, 2012).

NRW RQO\ Whe diYeUgeQW PaWXUaWiRQ UaWe bXW WheUe iV aOVR a cRQVideUabOe SRVVibiOiW\ WhaW

SeeU UeOaWiRQVhiSV caQ acW aV a SUiPaU\ VWUeVVRU RQ adROeVceQW QegaWiYe behaYiRU. AccRUdiQg WR

AOOeQ aQd LReb (2015), adROeVceQWV achieYe VRciaO aQd PeQWaO ZeOO-beiQg b\ bXiOdiQg VWURQg SeeU

UeOaWiRQVhiSV ZiWh WheiU SeeUV; PRUe VSecificaOO\, Whe\ aUe RfWeQ UeZaUded b\ SeeU QRUPV iQ eaUO\

adROeVceQce (AOOeQ eW aO., 2006; ChaQgR eW aO., 2015). YeW, WheUe iV RfWeQ a diOePPa ZiWhiQ iW

Zhich OeadV WR a UiVe iQ QegaWiYe acWV aQd VXbVWaQce XVe: MXYeQiOeV PighW faiO WR cUeaWe a fOe[ibOe

WeQViRQ beWZeeQ WheiU deViUe aQd Whe Qeed WR bXiOd bRQdV ZiWh SeeUV (AOOeQ aQd LReb, 2015).

TheUefRUe, SeeU iQWeUacWiRQV SOa\ a SURPiQeQW UROe iQ adROeVceQWV¶ abiOiW\ WR faciOiWaWe SeeU

WeQViRQV.

ThRXgh VXbVWaQce XVe haV beeQ highO\ RbVeUYed iQ high VchRRO SRSXOaWiRQV, WheUe iV a

OacN Rf UeVeaUch RQ VRciaO iQfOXeQceV VXUURXQdiQg VXbVWaQce XVe iQ eaUO\ adROeVceQce (11-13

\eaUV) (FiVheU eW aO., 2019). ReVeaUch fiQdV WhaW YaSiQg iV PXch PRUe cRPPRQ iQ high VchRRO

ZiWh a 1:5 UaWiR WhaQ 1:20 iQ PiddOe VchRROV (WaQg, 2020). MRVW UeVeaUch VXch aV Whe VWXd\ dRQe

b\ KXOaN & GUiVZROd (2019) aQaO\]ed YaSiQg RYeU 30 da\V iQ high VchRRO VWXdeQWV bXW faiOV WR

acNQRZOedge PiddOe VchRRO. A UeceQW VWXd\ b\ KOiQcN eW aO. (2020)  Pade RbVeUYaWiRQV beWZeeQ

YicWiPi]aWiRQ aQd VXbVWaQce XVe b\ geQdeU. HRZeYeU, e-cigaUeWWe XVe ZaV QRW cRQVideUed iQ Whe

VWXd\ aQd Whe\ RQO\ fRcXVed VSecificaOO\ RQ aSSeaUaQce-UeOaWed WeaViQg Zhich highOighWV Whe Qeed

fRU a PRUe aOO-eQcRPSaVViQg aSSURach WR WhiV WRSic. AddiWiRQaOO\, a OacN Rf VWXdieV RQ YaSiQg

RYeU WiPe PaNeV iW difficXOW WR deWeUPiQe Whe VeYeUiW\ Rf ORQg-WeUP Vide effecWV (FiaQi eW aO., 2020).

HRZeYeU, YaSiQg caQ caXVe chURQic RbVWUXcWiYe SXOPRQaU\ diVeaVe (COPD), aVWhPa, OXQg caQceU,

aQd acXWe OXQg iQMXU\ (APeUicaQ LXQg AVVRciaWiRQ, 2020). The iQcUeaVe iQ hRVSiWaOi]aWiRQV dXe
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WR YaSiQg aQd OXQg iVVXeV RYeU Whe OaVW VeYeUaO \eaUV SURYeV Whe Qeed fRU fXUWheU UeVeaUch (FiaQi eW

aO., 2020).

MRUeRYeU, WheUe iV a OiPiWed aPRXQW Rf UeVeaUch cRUUeOaWiQg Whe effecWV Rf bXOO\iQg aQd

YaSiQg iQ \RXQg chiOdUeQ (HaQVeQ eW aO., 2021). OQe cURVV-VecWiRQaO VWXd\ aiPed WR ideQWif\ Whe

aVVRciaWiRQ beWZeeQ bXOO\iQg aQd Whe XVe Rf e-cigaUeWWeV, hRZeYeU, Whe\ cRXOd QRW cRQcOXde a

caXVaO UeOaWiRQVhiS beWZeeQ Whe WZR (HaQVeQ eW aO., 2021). A ORQgiWXdiQaO VWXd\ ZRXOd be Qeeded

WR fXUWheU iQYeVWigaWe Whe WePSRUaO VeTXeQce beWZeeQ WheVe WZR cRPSRQeQWV (HaQVeQ eW aO.,

2021). AQRWheU cRQceUQ WhaW Whe OiWeUaWXUe faiOV WR ideQWif\ iV Whe SV\chRORgicaO iPSacW bXOO\iQg

haV RQ eOePeQWaU\ VchRRO chiOdUeQ Zhich Pa\ cRQWUibXWe WR Whe SeeU SUeVVXUe aVVRciaWed ZiWh

YaSiQg. MaQ\ VWXdeQWV ideQWified ZaQWiQg WR YaSe WR fiW iQ aQd be VeeQ aV SRSXOaU aQd cRRO (PaUN

eW aO., 2019). HRZeYeU, Whe OiWeUaWXUe dReV QRW ideQWif\ hRZ VWURQg Whe cRUUeOaWiRQ beWZeeQ

bXOO\iQg aQd YaSiQg iV iQ UegaUd WR SeeU SUeVVXUe fURP RWheUV RU if iW iV a caXVaWiRQaO UeOaWiRQVhiS.

IQ RUdeU WR fiOO WheVe NQRZOedge gaSV, Whe TXeVWiRQ UePaiQV: SUiPaUiO\, RYeU a VSaQ Rf 30 da\V, iV

WheUe a diffeUeQce beWZeeQ YaSiQg fUeTXeQc\ iQ gUade 7 PaOeV ZhR UeSRUW geWWiQg bXOOied

cRPSaUed WR gUade 7 PaOeV ZhR dR QRW UeSRUW geWWiQg bXOOied acURVV aOO WeQ CaQadiaQ SURYiQceV?

AddiWiRQaOO\, aPRQg Whe SRUWiRQ Rf gUade 7 CaQadiaQ PaOeV ZhR UeSRUW YaSiQg, dReV Whe SUeVeQce

RU abVeQce Rf QicRWiQe ZheQ YaSiQg cRUUeOaWe ZiWh bXOO\iQg iQ cRPSaUiVRQ WR WhRVe ZhR dR QRW

geW bXOOied?

MHWKRGV

SWXG\ DHVLJQ DQG PDUWLFLSDQWV

AQ RbVeUYaWiRQaO cURVV-VecWiRQaO VWXd\ ZaV SeUfRUPed baVed RQ daWa RbWaiQed fURP Whe

2018-2019 CaQadiaQ SWXdeQW TRbaccR, AOcRhRO aQd DUXgV SXUYe\ (CSTADS; fRUPeUO\ Whe YRXWh
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SPRNiQg SXUYe\), cRQdXcWed b\ Whe PURSeO CeQWeU fRU PRSXOaWiRQ HeaOWh IPSacW iQ SaUWQeUVhiS

ZiWh HeaOWh CaQada aW Whe UQiYeUViW\ Rf WaWeUORR. A SaSeU TXeVWiRQQaiUe RQ VWXdeQW WRbaccR XVe,

aOcRhRO cRQVXPSWiRQ, dUXg XVe, bXOO\iQg, aQd VOeeS-UeOaWed behaYiRUV ZaV deOiYeUed WR 116 VchRRO

bRaUdV iQ aOO 10 CaQadiaQ SURYiQceV. A WRWaO Rf 442 VchRROV (SUiYaWe, SXbOic, aQd CaWhROic)

SaUWiciSaWed iQ Whe VXUYe\, iQ Zhich aSSUR[iPaWeO\ 84% Rf VWXdeQWV SaUWiciSaWed ZiWh SaVViYe

SeUPiVViRQ aQd 16% Rf WheP SaUWiciSaWed ZiWh acWiYe SeUPiVViRQ (e[cOXdiQg NeZ BUXQVZicN).

The VXUYe\, aYaiOabOe iQ EQgOiVh aQd FUeQch, cROOecWed iQfRUPaWiRQ RQ bXOO\iQg aQd VXbVWaQce XVe

fURP a VaPSOe Rf 62,850 VWXdeQWV eQUROOed iQ gUadeV 7 WR 12 (VecRQdaU\ I WR V iQ QXebec) fURP

OcWRbeU 2018 WR JXQe 2019. NRWabO\, VWXdeQWV fURP YXNRQ, NRUWhZeVW TeUUiWRUieV, aQd NXQaYXW;

VWXdeQWV fURP VSeciaO VchRROV (i.e. VchRROV fRU YiVXaOO\ iPSaiUed, VchRROV fRU heaUiQg-iPSaiUed,

da\caUeV, VSeciaO QeedV, FiUVW NaWiRQ UeVeUYe VchRROV, YiUWXaO VchRROV, VchRROV ORcaWed RQ PiOiWaU\

baVeV, iQWeUQaWiRQaO VchRROV); aQd VchRROV ZiWh feZeU WhaQ 20 VWXdeQWV eQUROOed iQ a gUade ZeUe

e[cOXded fURP Whe WaUgeW SRSXOaWiRQ. SWXdeQWV ZeUe iQfRUPed WR cRPSOeWe Whe VXUYe\ RYeU a 30 WR

40 PiQXWe SeUiRd XQdeU WeacheUV¶ VXSeUYiViRQ. DaWa RbWaiQed ZaV PachiQe-VcaQQed XViQg OSWicaO

MaUN RecRgQiWiRQ (OMR) WechQRORg\. ThiV cURVV-VecWiRQaO VWXd\ fRcXVed VSecificaOO\ RQ gUade 7

PaOeV. AfWeU eOiPiQaWiQg aOO caVeV Rf VWXdeQWV iQ gUadeV 8-12 aQd gUade 7 VWXdeQWV ZhR UeVSRQded

³fePaOe´ RU ³QRW VWaWed´, Whe UePaiQiQg SRSXOaWiRQ VaPSOe ZaV 6,237 gUade 7 PaOes.

SWXG\ OXWFRPHV

TR eYaOXaWe RXU VWXd\ RXWcRPeV, Ze aQaO\]ed fRXU RUdiQaO YaUiabOeV fURP Whe daWa VeW. The

iQdeSeQdeQW YaUiabOe ZaV Whe VWXdeQWV¶ hiVWRU\ Rf beiQg bXOOied. ThiV ZaV aVVeVVed ZiWh Whe

TXeVWiRQ ³IQ Whe OaVW 30 da\V, hRZ RfWeQ haYe \RX beeQ bXOOied b\ RWheU VWXdeQWV´. The UeVSRQVe

RSWiRQV ZeUe ³I haYe QRW beeQ bXOOied iQ Whe OaVW 30 da\V, OeVV WhaQ RQce a ZeeN, abRXW RQce a

ZeeN, 2 RU 3 WiPeV a ZeeN, daiO\ RU aOPRVW daiO\, aQd QRW VWaWed.´ FRU Whe SUiPaU\ RXWcRPe, Whe
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TXeVWiRQ, ³OQ hRZ PaQ\ Rf Whe OaVW 30 da\V did \RX XVe aQ e-cigaUeWWe (YaSe, YaSe SeQ, WaQN &

PRd, e-MXice)?´ ZaV XVed WR deWeUPiQe Whe fUeTXeQc\ Rf YaSiQg iQ Whe OaVW 30 da\V. The UeVSRQVe

RSWiRQV ZeUe ³DaiO\ RU aOPRVW daiO\; OeVV WhaQ daiO\, bXW aW OeaVW RQce a ZeeN; OeVV WhaQ ZeeNO\,

bXW aW OeaVW RQce a PRQWh; OeVV WhaQ PRQWhO\; QRW aW aOO; I dR QRW NQRZ; aQd QRW VWaWed.´

The VecRQdaU\ RXWcRPeV ZeUe ViPiOaU, bXW ZeUe aVVeVVed XViQg VeSaUaWe/diffeUeQW

YaUiabOeV. The TXeVWiRQ, ³IQ Whe OaVW 30 da\V, did \RX XVe e-cigaUeWWeV (YaSe, YaSe SeQ, WaQN &

PRd) ZiWh QicRWiQe?´ ZaV XVed WR aVVeVV Whe SUeVeQce Rf QicRWiQe ZheQ YaSiQg iQ Whe OaVW 30 da\V.

The TXeVWiRQ, ³IQ Whe OaVW 30 da\V, did \RX XVe e-cigaUeWWeV (YaSe, YaSe SeQ, WaQN & PRd) ZiWhRXW

QicRWiQe?´ ZaV XVed WR aVVeVV Whe abVeQce Rf QicRWiQe ZheQ YaSiQg iQ Whe OaVW 30 da\V. The

UeVSRQVe RSWiRQV WR WheVe WZR TXeVWiRQV ZeUe ³DaiO\ RU aOPRVW daiO\; OeVV WhaQ daiO\, bXW aW OeaVW

RQce a ZeeN; OeVV WhaQ ZeeNO\, bXW aW OeaVW RQce iQ Whe OaVW 30 da\V; WUied, bXW QRW iQ Whe OaVW 30

da\V; QeYeU WUied; aQd QRW VWaWed.´

SWDWLVWLFDO AQDO\VLV

TR XQdeUVWaQd Whe cRUUeOaWiRQ beWZeeQ YaUiabOeV, deVcUiSWiYe VWaWiVWicaO aQaO\VeV ZeUe

SeUfRUPed XViQg IBM SPSS 28.0 baVed RQ Whe RUigiQaO daWa VeW. FiUVW, Whe PiVViQg daWa fURP each

YaUiabOe ZaV e[cOXded. ThiV ZaV dRQe b\ eOiPiQaWiQg aOO caVeV ZiWh UeVSRQVeV Rf ³QRW VWaWed´ RU

³I dR QRW NQRZ´ WR aQ\ Rf Whe fRXU TXeVWiRQV aQaO\]ed. A WRWaO Rf 1082 caVeV ZeUe eOiPiQaWed,

UeVXOWiQg iQ a YaOid VaPSOe Vi]e Rf 5152 iQdiYidXaOV. The RUdiQaO YaUiabOeV ZeUe WheQ WUaQVfRUPed

iQWR dichRWRPRXV YaUiabOeV ZheUe UeVSRQVeV WhaW iQdicaWed aQ\ bXOO\iQg, YaSiQg, YaSiQg ZiWh

QicRWiQe, RU YaSiQg ZiWhRXW QicRWiQe fRU Whe UeVSecWiYe YaUiabOeV ZiWhiQ Whe OaVW 30 da\V ZeUe

OabeOed aV ³\eV´ aQd aOO RWheU UeVSRQVeV ZeUe OabeOed aV ³QR´. TheVe fiOWeUed UeVSRQVeV ZeUe WheQ

XVed WR caOcXOaWe Whe PeaVXUe Rf ceQWUaO WeQdeQc\ aV Whe fUeTXeQc\ (%) Rf UeVSRQVeV aQd SeUfRUP

2 [ 2 chi-VTXaUe WeVWV WR deWeUPiQe if each YaSiQg YaUiabOe ZaV iQdeSeQdeQW fURP bXOO\iQg. The
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fUeTXeQcieV Rf iQdiYidXaOV ZhR haYe RU haYe QRW beeQ bXOOied iQ each SURYiQce aQd iQ XUbaQ RU

UXUaO UegiRQV ZeUe UeSRUWed aV ZeOO. The daWa VeW ZaV eQWiUeO\ caWegRUicaO, WheUefRUe, a QRUPaOiW\

WeVW ZaV QRW caOcXOaWed fRU WhiV VWXd\. AfWeU cRQfiUPiQg WhaW each YaUiabOe ZaV iQdeSeQdeQW, Whe

cRUUeOaWiRQV aQd VigQificaQce beWZeeQ bXOO\iQg aQd YaSiQg, bXOO\iQg aQd YaSiQg VSecificaOO\ ZiWh

QicRWiQe, aQd bXOO\iQg aQd YaSiQg VSecificaOO\ ZiWhRXW QicRWiQe ZeUe caOcXOaWed XViQg SSeaUPaQ¶V

RhR CRUUeOaWiRQ.

RHVXOWV

TabOe 1 deVcUibeV Whe VXUYe\ UeVSRQVe fUeTXeQcieV fURP Whe VeOecWed VXUYe\ TXeVWiRQV fRU

Whe VWXd\ SRSXOaWiRQ Rf  5,152 gUade 7 PaOeV. IW ZaV fRXQd WhaW 22.7% Rf Whe UeVSRQdeQWV

UeSRUWed geWWiQg bXOOied ZhiOe 77.3% Rf Whe UeVSRQdeQWV did QRW UeSRUW geWWiQg bXOOied. APRQg

WhRVe ZhR UeSRUWed geWWiQg bXOOied, 29.5% had XVed aQ e-cigaUeWWe iQ Whe OaVW 30 da\V. MeaQZhiOe,

70.5% Rf iQdiYidXaOV ZhR did QRW UeSRUW geWWiQg bXOOied had XVed aQ e-cigaUeWWe iQ Whe OaVW 30

da\V, aV iOOXVWUaWed iQ FigXUe 1.

TDEOH 1

DHVFULSWLRQ RI WKH SWXG\ PRSXODWLRQ

VDULDEOH OSWLRQV MHDVXUH RI FHQWUDO WHQGHQF\ WR EH UHSRUWHG

GUDGH 7 PDOHV ZKR
UHSRUW JHWWLQJ EXOOLHG
(Q = 1167, 22.7% )

GUDGH 7 PDOHV ZKR GR
QRW UHSRUW JHWWLQJ EXOOLHG
(Q = 3985, 77.3%)

PURYiQce ID NXPbeU NeZfRXQdOaQd
aQd LabUadRU

101 (23.3%) 332 (76.7%)

PUiQce EdZaUd
IVOaQd

115 (28.7%) 286 (71.3%)

NRYa ScRWia 132 (26.0%) 376 (74.0%)

NeZ BUXQVZicN 43 (19.5%) 178 (80.5%)
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QXpbec 193 (15.0%) 1091 (85.0%)

OQWaUiR 154 (23.0%) 516 (77.0%)

MaQiWRba 78 (25.7%) 226 (74.3%)

SaVNaWcheZaQ 90 (26.6%) 248 (73.4%)

AObeUWa 124 (27.6%) 325 (72.4%)

BUiWiVh
CROXPbia

137 (25.2%) 407 (74.8%)

IV Whe UeVSRQdeQW¶V
VchRRO iQ aQ XUbaQ RU
UXUaO UegiRQ?

UUbaQ 895 (22%) 3179 (78%)

RXUaO 272 (25.2%) 806 (74.8%)

Did \RX XVe aQ
e-cigaUeWWe iQ Whe OaVW
30 da\V?

YeV 93 (29.5%) 222 (70.5%)

NR 1074 (22.2%) 3763 (77.8%)

Did \RX XVe
e-cigaUeWWeV (YaSe,
YaSe
SeQ, WaQN & PRd)
ZiWh
NicRWiQe iQ Whe OaVW 30
da\V?

YeV 47 (30.5%) 107 (69.5%)

NR 1120 (22.4%) 3878 (77.6%)

IQ Whe OaVW 30 da\V, did
\RX XVe e-cigaUeWWeV
(YaSe, YaSe SeQ, WaQN
& PRd) ZiWhRXW
QicRWiQe?

YeV 63 (33.2%) 127 (66.8%)

NR 1104 (22.2%) 3858 (77.8%)

NRWH. DaWa aUe SUeVeQWed aV fUeTXeQc\ (%) Rf SaUWiciSaQWV. N = 5,152.
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FLJXUH 1

7KH NXPEHU RI CDQDGLDQ GUDGH SHYHQ MDOHV WKDW :HUH RU :HUH NRW BXOOLHG DQG HRZ LW :DV

AVVRFLDWHG :LWK RU :LWKRXW 9DSLQJ OYHU D SSDQ RI 30 DD\V

NRWH. N=5,152.

TabOe 2 diVSOa\V Whe UeVXOWV Rf Whe 2 [ 2 chi-VTXaUe WeVWV beWZeeQ each deSeQdeQW YaUiabOe

aQd Whe iQdeSeQdeQW YaUiabOe, bXOO\iQg. The UeVXOWV VhRZed WhaW aOO Rf WheVe YaUiabOeV ZeUe

VigQificaQWO\ iQdeSeQdeQW Rf RQe aQRWheU (S > 0.05). The cRUUeOaWiRQ cRefficieQWV Rf SSeaUPaQ¶V

RhR fRU aOO YaUiabOeV WhaW ZeUe QRW fRXQd WR be iQdeSeQdeQW fURP bXOO\iQg aUe UeSRUWed iQ TabOe 3.

TDEOH 2

2 [ 2 CKL-STXDUH 7HVWV IRU IQGHSHQGHQFH

BXOO\LQJ :LWK DHSHQGHQW VDULDEOH PHDUVRQ CKL-STXDUH

VaSiQg 0.03*
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VaSiQg ZiWh QicRWiQe 0.018*

VaSiQg ZiWhRXW QicRWiQe < 0.001*

NRWH. VaUiabOeV ZiWh VigQificaQce YaOXeV > 0.05 aUe QRW iQdeSeQdeQW

*. AV\PSWRWic VigQificaQce (2-WaiOed)

TDEOH 3

CRUUHODWLRQ BHWZHHQ PUHVHQFH RI BXOO\LQJ DQG AOO OWKHU MHDVXUHV

BXOO\iQg
HiVWRU\

VaSiQg HiVWRU\ VaSiQg ZiWh
NicRWiQe

VaSiQg ZiWhRXW
NicRWiQe

BXOO\iQg HiVWRU\ 1

VaSiQg HiVWRU\ 0.042** 1

VaSiQg ZiWh NicRWiQe 0.033* 0.692** 1

VaSiQg ZiWhRXW
NicRWiQe

0.049** 0.742** 0.665** 1

**. CRUUeOaWiRQ iV VigQificaQW aW Whe 0.01 OeYeO (2-WaiOed)

*. CRUUeOaWiRQ iV VigQificaQW aW Whe 0.05 OeYeO (2-WaiOed)

FigXUe 2 dePRQVWUaWed WhaW Whe PaMRUiW\ Rf Whe SaUWiciSaQWV (74.88%) UeSRUWed QRW beiQg

bXOOied aQd had QRW YaSed ZiWhRXW QicRWiQe. APRQg WhRVe ZhR UeSRUWed haYiQg XVed aQ

e-cigaUeWWe, 75.27% Rf UeVSRQdeQWV UeSRUWed QRW geWWiQg bXOOied aQd XVed e-cigaUeWWeV ZiWh

QicRWiQe (Vee FigXUe 3).
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FLJXUH 2

7KH PHUFHQWDJH RI CDQDGLDQ GUDGH SHYHQ MDOHV WKDW ELWKHU HDYH RU HDYH NRW BHHQ BXOOLHG DQG

HDYH RU HDYH NRW 9DSHG :LWKRXW NLFRWLQH OYHU D SSDQ RI 30 DD\V

NRWH. N=5,152.

FLJXUH 3

7KH PHUFHQWDJH RI CDQDGLDQ GUDGH SHYHQ MDOHV 7KDW ELWKHU HDYH RU HDYH NRW BHHQ BXOOLHG

DQG HDYH RU HDYH QRW 9DSHG :LWK NLFRWLQH OYHU D SSDQ RI 30 DD\V

NRWH. N=5,152.
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DLVFXVVLRQ

The SXUSRVe Rf WhiV VWXd\ ZaV WR e[aPiQe Whe UeOaWiRQVhiS beWZeeQ bXOO\iQg aQd YaSiQg Rf

gUade 7 PaOeV iQ aOO WeQ CaQadiaQ SURYiQceV. AQ addiWiRQaO gRaO ZaV WR ideQWif\ ZheWheU Whe

SUeVeQce RU abVeQce Rf QicRWiQe ZheQ YaSiQg haV beeQ OiQNed WR bXOO\iQg. UQdeUVWaQdiQg WheVe

RXWcRPeV iV cUXciaO WR deYeORSiQg iQWeUYeQWiRQ aSSURacheV fRU WhRVe iQYROYed iQ bXOO\iQg, YaSiQg,

aQd e-cigaUeWWe XVe.

E-cigaUeWWe XVe haV iQcUeaVed dUaPaWicaOO\ aPRQg \RXWhV aURXQd Whe gORbe (Gaiha &

HaOSeUQ-FeOVheU, 2020). EYideQce VhRZV WhaW bXOO\iQg YicWiPV haYe a higheU OiNeOihRRd Rf

VXffeUiQg fURP QegaWiYe iQWeUQaO VWaWeV (EVSeOage eW aO., 2014; NaYeed eW aO., 2019). TheUefRUe, iW

iV SRVVibOe WhaW adROeVceQWV Pa\ chRRVe WR cRSe ZiWh Whe aQ[ieW\ WhaW aUiVeV fURP SeeU SUeVVXUe

aQd Whe Qeed WR fiW iQ b\ XViQg iOOegaO VXbVWaQceV (CaUO\Oe aQd SWeiQPaQ, 2007; CRQWiQeQWe eW aO.,

2010; RRPaQt aQd GXWipUUe], 2010). BaVed RQ Whe cXUUeQW OiWeUaWXUe VXUURXQdiQg Whe UeOaWiRQVhiS

beWZeeQ VRciaO iQfOXeQceV aQd VXbVWaQce XVe, iW ZaV e[SecWed WhaW VWXdeQWV YicWiPi]ed b\ bXOO\iQg

ZRXOd YaSe PRUe fUeTXeQWO\ cRPSaUed WR WhRVe ZhR haYe QRW beeQ bXOOied.

AdROeVceQWV ZhR aUe addicWed WR QicRWiQe haYe a gUeaWeU UiVN Rf becRPiQg OifeORQg

WRbaccR cRQVXPeUV. CRQVideUiQg Whe ZeOO-eVWabOiVhed cRQVeTXeQceV Rf ORQg-WeUP QicRWiQe XVe,

iQcOXdiQg iPSOicaWiRQV RQ bUaiQ deYeORSPeQW, deSeQdeQce RQ YaSiQg iV a SRWeQWiaO heaOWh

SURbOeP fRU WhiV dePRgUaShic (FeUNRO eW aO., 2018). HRZeYeU, Whe RbWaiQed UeVXOWV fURP WhiV VWXd\

ZeUe QRW cRQViVWeQW ZiWh Whe cXUUeQW OiWeUaWXUe, deVSiWe Whe OaUge VaPSOe Vi]e.

OXU fiQdiQgV VhRZ WhaW UeVSRQdeQWV ZhR did QRW e[SeUieQce bXOO\iQg UeSRUWed a higheU OeYeO

Rf YaSiQg cRPSaUed WR WhRVe ZhR did e[SeUieQce bXOO\iQg. AOWhRXgh Whe cRUUeOaWiRQ Rf each

YaUiabOe iV VigQificaQW iQ bRWh RXWcRPeV, Whe RbVeUYed diffeUeQce iV QRW cRQViVWeQW ZiWh Whe daWa

UeSRUWed fURP Whe SUeYiRXV 2016-2017 CaQadiaQ SWXdeQW TRbaccR, AOcRhRO aQd DUXgV SXUYe\, aV
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ZeOO aV Whe fiQdiQgV Rf a US VWXdeQW VXUYe\ Rf \RXWhV iQdicaWed WhaW bXOO\iQg YicWiPV ZeUe PRUe

OiNeO\ WR XVe e-cigaUeWWe SURdXcWV cRPSaUed WR WhRVe ZhR ZeUe QRW bXOOied (A]agba eW aO., 2020;

DR[becN, 2020). FiQdiQgV fURP WheVe WZR VWXdieV cRQcOXded WhaW VWXdeQWV ZhR aUe e[SRVed WR

QegaWiYe e[SeUieQceV haYe a heighWeQed UiVN Rf VXbVWaQce XVe.

AOWhRXgh Ze did QRW fiQd VigQificaQWO\ VWURQg aVVRciaWiRQV beWZeeQ VXbVWaQce XVe aQd

bXOO\iQg, WheUe iV OiWeUaWXUe WhaW VWaQdV ZiWh RXU UeVXOW. LiaQg eW aO. (2007) VXggeVWed WhaW YicWiPV

Rf bXOO\iQg YaSed OeVV WhaQ WhRVe ZhR ZeUe QRW iQYROYed iQ bXOO\iQg. AQRWheU VWXd\ ideQWified a

ViPiOaU UeVXOW, iQ Zhich Whe UeVeaUcheUV cRQYe\ed Whe QegaWiYe UeOaWiRQVhiS beWZeeQ adROeVceQW

YicWiPV Rf bXOO\iQg aQd VXbVWaQce XVe (HRXbUe eW aO., 2006). TheVe cRQYeUVe fiQdiQgV PighW be

SRVVibOe becaXVe VWXdeQWV WhaW e[SeUieQced bXOO\iQg aUe VRciaOO\ OeVV iQWeUacWiYe ZiWh WheiU SeeUV

aQd WhXV OacN acceVV WR VXbVWaQceV (NaQVeO eW aO., 2001; AOiNaVifRgOX eW aO., 2007).

LLPLWDWLRQV

RegaUdiQg Whe iQcRQViVWeQc\ beWZeeQ Whe RbVeUYed UeVXOWV aQd SUiRU VWXdieV, WheUe aUe

VeYeUaO OiPiWaWiRQV iQ WhiV VWXd\ WR cRQVideU ZheQ cROOecWiQg aQd iQWeUSUeWiQg Whe daWa. DaWa ZeUe

cROOecWed RQO\ fURP VWXdeQWV ZhR aWWeQded SXbOic aQd SUiYaWe VchRROV iQ aOO WeQ SURYiQceV. OWheU

SRWeQWiaO cRQfRXQdiQg facWRUV WhaW PighW cRQWUibXWe WR VXbVWaQce XVe aPRQg gUade 7 PaOeV ZeUe

QRW cRQVideUed iQ Whe aQaO\ViV, VXch aV acadePic SUeVVXUe RU SV\chiaWUic SURbOePV. ThiV UedXceV

Whe geQeUaOi]abiOiW\ Rf Whe UeVXOWV fRU gUade 7 \RXWhV acURVV Whe cRXQWU\, VSecificaOO\ fRU WhRVe QRW

aWWeQdiQg VchRRO. CXUUeQW e-cigaUeWWe XVe ZaV eVWiPaWed baVed RQ fXOO\ UeVSRQded VXUYe\V ZhiOe

PiVViQg aQd iQYaOid daWa ZeUe e[cOXded. ThiV Pa\ haYe Oed WR XQdeUeVWiPaWed UeVXOWV. DaWa ZaV

aOVR VeOf-UeSRUWed aQd PighW be VXbMecW WR UecaOO aQd UeVSRQVe biaV, aV WheUe ZaV QRW a gXideOiQe

WhaW defiQeV Whe e[WeQW Rf acWiRQV WhaW VhRXOd be cRQVideUed bXOO\iQg.

FXWXUH DLUHFWLRQV
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ThiV VWXd\ iV a cUXciaO VWeS iQ e[aPiQiQg Whe geQdeU diffeUeQceV iQ Whe aVVRciaWiRQ

beWZeeQ QegaWiYe VRciaO behaYiRU aQd VXbVWaQce XVe. The UeVXOWV iQdicaWe WhaW WheUe ZaV a ZeaN,

bXW VigQificaQW aVVRciaWiRQ ZiWh VXbVWaQce XVe afWeU e[SeUieQciQg bXOO\iQg. ThiV UeVXOW

XQdeUVcRUeV Whe iPSRUWaQce Rf UedXciQg \RXWhV¶ heaOWh UiVN behaYiRXUV iQcOXdiQg fiQdiQg

aOWeUQaWiYe Za\V WR cRSe ZiWh VWUeVV. PURgUaPV WhaW aUe deVigQed WR edXcaWe \RXWhV RQ Whe VRciaO

aQd ePRWiRQaO VNiOOV Rf PaQagiQg WheiU VWUeVV aQd SeeU SUeVVXUeV Pa\ be eVVeQWiaO fRU SUeYeQWiQg

iQdiYidXaOV fURP WXUQiQg WR VXbVWaQce XVe aV a Za\ WR UeOeaVe VWUeVV (CRQOe\, 2015). PURceediQg

RQZaUd, iW iV aOVR iPSRUWaQW WR cRQVideU WhaW e-cigaUeWWe cRQWURO SROicieV aQd VWUaWegieV aUe

QeceVVaU\ WR SUeYeQW \RXWhV fURP RbWaiQiQg RU XViQg aOO e-cigaUeWWe SURdXcWV. IQ CaQada, iW iV

iOOegaO WR VeOO RU SURYide YaSiQg SURdXcWV WR iQdiYidXaOV XQdeU Whe age Rf 18, ZhiOe VRPe

SURYiQceV haYe iQcUeaVed Whe OegaO age fURP 19 WR 21 (HeaOWh CaQada, 2020). YeW, Whe CaQadiaQ

TRbaccR aQd NicRWiQe SXUYe\ cRQdXcWed b\ HeaOWh CaQada cRQYe\ed WhaW \RXWhV cRXOd VWiOO

RbWaiQ YaSiQg SURdXcWV fURP UeWaiO aQd VXUURXQdiQg VRciaO UeVRXUceV (HeaOWh CaQada, 2019). ThiV

VWXd\¶V fiQdiQgV aOigQ ZiWh HeaOWh CaQada¶V QRWiRQ, cRQVideUiQg Whe OaUge QXPbeU Rf gUade 7

PaOeV fURP Whe VWXd\ SRSXOaWiRQ ZhR had acceVV WR e-cigaUeWWe SURdXcWV. ThiV iQ WXUQ VXggeVWV

WhaW Whe SROic\ VhRXOd be PRUe VWURQgO\ eQfRUced WR fXUWheU SUeYeQW \RXWhV fURP acceVViQg

e-cigaUeWWe SURdXcWV.

AOWhRXgh Whe cXUUeQW VWXd\ did QRW UeYeaO aQ\ cORVe aVVRciaWiRQV beWZeeQ bXOO\iQg, YaSiQg

aQd XViQg e-cigaUeWWe SURdXcWV, iW dReV QRW UXOe RXW Whe SRVVibiOiW\ WhaW bXOO\iQg SOa\V a UROe iQ Whe

UiVe Rf VXbVWaQce XVe. MRUe UeVeaUch iV Qeeded WR XQdeUVWaQd Whe PechaQiVPV aQd WiPiQg iQ

Zhich beiQg bXOOied aQd VXbVWaQce XVe cRPe WR be aVVRciaWed. TheUe Pa\ be RWheU facWRUV (e.g.

SaUeQWaO iQfOXeQceV, deViUe fRU SeeU aSSURYaO) WhaW SOa\ a UROe iQ adROeVceQW VXbVWaQce XVe,
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WheUefRUe, fXWXUe UeVeaUch RQ cRQWe[WXaO facWRUV iV Qeeded WR diffeUeQWiaWe bXOO\iQg fURP RWheU

PRWiYaWiRQV behiQd VXbVWaQce XVe..

DiffeUeQW W\SeV Rf bXOO\iQg cRXOd haYe aOVR cRQWUibXWed WR e-cigaUeWWe addicWiRQ aPRQg

\RXWhV. SRPe VWXdieV VXPPaUi]e Whe effecWV Rf diffeUeQW W\SeV Rf bXOO\iQg aQd WheiU aVVRciaWiRQV

ZiWh VXbVWaQce XVe (ThaUS-Ta\ORU eW aO., 2009; VieQR eW aO., 2011). The SUeVeQW VWXd\ did QRW

diffeUeQWiaWe Whe W\SeV Rf bXOO\iQg WhaW Whe VaPSOe SRSXOaWiRQ e[SeUieQced. MRUe UeVeaUch iV

Qeeded WR iQYeVWigaWe Whe aVVRciaWiRQ Rf diffeUeQW W\SeV Rf bXOO\iQg ZiWh e-cigaUeWWe XVe.
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IQWURdXcWLRQ

T\Se 2 diabeWeV (T2D) affecWV Whe bRd\¶V abiOiW\ WR UegXOaWe aQd PeWabROi]e gOXcRVe. IW iV a

chURQic cRQdiWiRQ WhaW W\SicaOO\ UeVXOWV iQ high OeYeOV Rf bORRd gOXcRVe, Zhich caQ Oead WR

diVRUdeUV Rf Whe ciUcXOaWRU\, QeUYRXV, aQd iPPXQe V\VWePV (FRURXhi & WaUehaP, 2010).

TheUe iV a high iQcideQce Rf T2D iQ Whe eOdeUO\, dXe WR YaUiabOeV WhaW cRPPRQO\ affecW

iQdiYidXaOV RYeU Whe age Rf 65, VXch aV fUaiOW\, cRPRUbidiWieV, aQd diVabiOiW\ (JaiQ & PaUaQjaSe,

2013). IPPXQRORgic facWRUV WhaW aUe UeOaWed WR chURQic, ORZ-gUade iQfOaPPaWiRQ caQ affecW bRWh

Whe agiQg SURceVV aQd diabeWeV SURgUeVViRQ (PeUNiVaV & VaQdeZRXde, 2015). PeRSOe ZiWh

diabeWeV WeQd WR biRORgicaOO\ age aW aQ acceOeUaWed UaWe, WheUefRUe iQcUeaViQg WheiU UiVN Rf fUaiOW\

(PeUNiVaV & VaQdeZRXde, 2015). SiPXOWaQeRXVO\, ORZ PXVcOe PaVV aQd SRRU gO\cePic cRQWURO

OiQNed ZiWh fUaiOW\ OeadV WR iQcUeaVed iQVXOiQ UeViVWaQce, WheUefRUe iQcUeaViQg UiVN Rf T2D

deYeORSPeQW (PeUNiVaV & VaQdeZRXde, 2015). IQ ROdeU iQdiYidXaOV, T2D iV aVVRciaWed ZiWh aQ

iQcUeaVed UiVN Rf cRPSOicaWiRQV VXch aV PicURYaVcXOaU aQd PacURYaVcXOaU diVeaVe (BUadOe\ &

HVXeh, 2016). T2D caQ e[aceUbaWe age-UeOaWed cRPRUbidiWieV iQcOXdiQg cRgQiWiYe iPSaiUPeQW,

VaUcRSeQia aQd XUiQaU\ iQcRQWiQeQce (BUadOe\ & HVXeh, 2016). ThiV Pa\ be aWWUibXWed WR aQ

RYeUaOO VWaWe Rf chURQic iQfOaPPaWiRQ aQd d\VUegXOaWed iPPXQRPeWabROiVP (BUadOe\ & HVXeh,

2016).

IQ Whe geQeUaO SRSXOaWiRQ, iW ZaV cRQViVWeQWO\ dePRQVWUaWed WhaW UegXOaU Sh\VicaO acWiYiW\

cRXOd VXbVWaQWiaOO\ UedXce Whe UiVN Rf T2D deYeORSPeQW (Tei[eiUa-LePRV eW aO., 2011).

SSecificaOO\, PRdeUaWe- WR YigRURXV-iQWeQViW\ Sh\VicaO acWiYiW\ ZaV fRXQd WR haYe Whe gUeaWeVW

SURWecWiYe abiOiW\ agaiQVW T2D deYeORSPeQW (Tei[eiUa-LePRV eW aO., 2011). WhiOe OighW iQWeQViW\

Sh\VicaO acWiYiW\ ZaV aOVR SURPiViQg, Whe daWa ZaV OeVV cRQViVWeQW (Tei[eiUa-LePRV eW aO., 2011).

The beQefiWV Rf Sh\VicaO acWiYiW\ iQcOXde iQcUeaVed gO\cePic cRQWURO aQd decUeaVed
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caUdiRYaVcXOaU UiVN, aV ZeOO aV aQWiR[idaQW aQd aQWi-iQfOaPPaWRU\ SURSeUWieV WhaW UedXce Whe UiVN

Rf T2D (Tei[eiUa-LePRV eW aO., 2011). SWXdieV VXggeVW WhaW Whe beQeficiaO effecWV Rf Sh\VicaO

acWiYiW\ iQ SUeYeQWiQg T2D aUe gUeaWeVW iQ WhRVe ZhR aUe aW higheU UiVN Rf deYeORSiQg Whe diVeaVe

(Tei[eiUa-LePRV eW aO., 2011).

OQe UiVN facWRU WhaW iV RfWeQ RYeUORRNed iV TXaOiW\ aQd TXaQWiW\ Rf VOeeS. A VWXd\

cRQdXcWed iQ 2010 fRXQd WhaW VOeeS caQ ³cRQViVWeQWO\ aQd VigQificaQWO\´ SUedicW Whe UiVN Rf T2D

deYeORSPeQW (CaSSXcciR eW aO., 2010). The WiPe iQ Zhich hXPaQV VSeQd VOeeSiQg iV cUXciaO fRU

Whe bRd\ WR UebaOaQce aQd UegXOaWe hRUPRQeV. DiVUXSWiRQV WR VOeeS caQ affecW gOXcRVe PeWabROiVP

aQd iQVXOiQ VeQViWiYiW\ (CaSSXcciR eW aO., 2010). ShRUW VOeeS dXUaWiRQ haV VhRZQ WR iQcUeaVe Whe

hRUPRQe OeSWiQ, Zhich iV Ne\ iQ UegXOaWiQg aSSeWiWe, ZhiOe aOVR iQcUeaViQg OeYeOV Rf ghUeOiQ,

Zhich iV aVVRciaWed ZiWh iQcUeaVed hXQgeU (CaSSXcciR eW aO., 2010). ChURQic VOeeS deSUiYaWiRQ

caQ WheUefRUe UeSUeVeQW a UiVN facWRU fRU ZeighW gaiQ, decUeaVed iQVXOiQ VeQViWiYiW\, aQd T2D.

RegXOaU e[eUciVe haV aOVR beeQ VhRZQ WR SURdXce beQeficiaO effecWV RQ VOeeS WiPe aQd

VOeeS TXaOiW\ (KUedORZ eW aO., 2015). A ORQgiWXdiQaO VWXd\ UeYeaOed WhaW VOeeS TXaOiW\ iQdiUecWO\

SUedicWed Sh\VicaO acWiYiW\ OeYeOV RYeU WiPe. ThiV dXaO-QaWXUed UeOaWiRQVhiS VXggeVWV Sh\VicaO

acWiYiW\ aV a SUeYeQWaWiYe VWUaWeg\ fRU SRRU VOeeS habiWV, XOWiPaWeO\ SUeYeQWiQg Whe UiVN Rf

ORQg-WeUP iOOQeVV.

IQ eOdeUO\ SRSXOaWiRQV, facWRUV WhaW cRQWUibXWe WR VOeeS deSUiYaWiRQ iQcOXde iQcUeaVed

VedeQWaU\ WiPe, chURQic VWUeVV, SRRU PeQWaO heaOWh, aQd XQdeUO\iQg heaOWh cRQdiWiRQV (GRYW. Rf

CaQada, 2019). AccRUdiQg WR Whe GRYeUQPeQW Rf CaQada heaOWh gXideOiQeV, adXOWV aged 65+ aUe

UecRPPeQded WR geW 7-9 hRXUV Rf VOeeS SeU QighW. TheUefRUe, iQdiYidXaOV ZiWh OeVV WhaQ 7 hRXUV Rf

VOeeS SeU QighW aUe cRQVideUed WR be VOeeS deSUiYed.

3
146

Noella Noronha



The WRUOd HeaOWh OUgaQi]aWiRQ (WHO) haV Oaid RXW Sh\VicaO acWiYiW\ gXideOiQeV WR

SURPRWe a SRViWiYe TXaOiW\ Rf Oife ZhiOe UedXciQg UiVN Rf heaOWh SURbOePV VXch aV RbeViW\ aQd

diabeWeV. IQ UegaUdV WR adXOWV aged 65 aQd abRYe, Whe WHO VSecifieV gXideOiQeV UeOaWed WR Whe

aPRXQW Rf WiPe SeUfRUPiQg Sh\VicaO acWiYiW\ Rf YaU\iQg iQWeQViW\ SeU ZeeN UeTXiUed WR be

cRQVideUed Sh\VicaOO\ acWiYe. IQ addiWiRQ, Whe\ adYiVe WhiV age gURXS WR OiPiW VedeQWaU\ WiPe,

UeSOaciQg iW ZiWh OighW iQWeQViW\ acWiYiW\, aV ZeOO WR iQcRUSRUaWe PXOWicRPSRQeQW Sh\VicaO acWiYiW\

WhaW ePShaVi]eV fXQcWiRQaO baOaQce aQd VWUeQgWh WUaiQiQg RQ 3 RU PRUe da\V a ZeeN, iQ RUdeU WR

eQhaQce fXQcWiRQaO caSaciW\ aQd WR SUeYeQW faOOV (WHO, 2022).

We aiP WR addUeVV Whe cXUUeQW gaS iQ NQRZOedge aURXQd Whe aVVRciaWiRQ beWZeeQ VOeeS

habiWV aQd Sh\VicaO acWiYiW\ OeYeOV ZiWh Whe SUeYaOeQce Rf T2D iQ Whe eOdeUO\ (65+ \eaUV ROd)

CaQadiaQ SRSXOaWiRQ. ThiV aQaO\ViV ZiOO e[SORUe Whe SUeYaOeQce Rf T2D iQ eOdeUO\ SeRSOe ZiWh

YaU\iQg OeYeOV Rf Sh\VicaO acWiYiW\ WhaW eiWheU geW adeTXaWe VOeeS RU aUe VOeeS deSUiYed. We ZiOO

aiP WR XQdeUVWaQd if Sh\VicaO acWiYiW\ OeYeOV (baVed RQ WHO gXideOiQeV) aUe aVVRciaWed ZiWh T2D

SUeYaOeQce iQ CaQadiaQV RYeU Whe age Rf 65 ZhR geW adeTXaWe VOeeS (7-9 hRXUV) cRPSaUed WR

CaQadiaQV Rf Whe VaPe age ZhR aUe VOeeS deSUiYed (<7 hRXUV).

MeWKRdV

SWXd\ DeVLJQ aQd DaWabaVe

ThiV iV a cURVV-VecWiRQaO RbVeUYaWiRQaO VWXd\ WhaW aQaO\]eV Whe diffeUeQce iQ T2D

SUeYaOeQce iQ adeTXaWe VOeeSiQg aQd VOeeS deSUiYed SRSXOaWiRQV ZiWh YaU\iQg Sh\VicaO acWiYiW\

OeYeOV. AOO UeOeYaQW YaUiabOeV ZeUe VeOf-UeSRUWed. DaWa ZaV cROOecWed XViQg VXUYe\ aQVZeUV fURP

Whe 2017-2018 CaQadiaQ CRPPXQiW\ HeaOWh SXUYe\ (CCHS). The CCHS cROOecWV iQfRUPaWiRQ aW

Whe QaWiRQaO aQd SURYiQciaO OeYeOV fURP CaQadiaQ ciWi]eQV RQ WheiU heaOWh VWaWXV, heaOWh caUe XVe,

aV ZeOO aV RWheU heaOWh deWeUPiQaQWV. The SXUSRVe Rf WhiV daWabaVe iV fRU iWV XVe iQ heaOWh
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VXUYeiOOaQce aQd UeVeaUch Rf Whe SRSXOaWiRQ. MXOWiSOe gRYeUQPeQW ageQcieV XVe WhiV iQfRUPaWiRQ

WR iPSOePeQW RU eYaOXaWe e[iVWiQg heaOWh SURgUaPV WR iPSURYe Whe heaOWh Rf aOO CaQadiaQV. The

daWa ZaV cROOecWed YROXQWaUiO\ WhURXghRXW Whe ZhROe cRXQWU\ b\ XViQg a cRPSXWeU aVViVWed

WeOeShRQe iQWeUYieZ VRfWZaUe, aV ZeOO aV cRPSXWeU aVViVWed iQWeUYieZiQg.

SWXd\ PaUWLcLSaQWV

ThiV daWaVeW cRQWaiQed iQfRUPaWiRQ cROOecWed fURP 12,742 iQdiYidXaOV fURP Whe CCHS.

SSecific iQcOXViRQ cUiWeUia ZaV XVed ZhiOe VeOecWiQg SaUWiciSaQWV. OQO\ CaQadiaQV RYeU Whe age Rf

65 ZeUe iQcOXded ViQce WheUe iV a high iQcideQce Rf T2D iQ WhiV age gURXS aQd iQcUeaVed UiVN Rf

T2D-aVVRciaWed cRPSOicaWiRQV. PaUWiciSaQWV ZeUe iQcOXded if Whe\ UeSRUWed haYiQg aW PRVW 9

hRXUV Rf VOeeS SeU QighW. ThiV iV becaXVe Ze iQYeVWigaWed SaUWiciSaQWV ZhR aUe geWWiQg adeTXaWe

VOeeS (7-9 hRXUV) aQd WhRVe ZhR aUe VOeeS deSUiYed (<7 hRXUV), baVed RQ gXideOiQeV VeW b\ Whe

CaQadiaQ gRYeUQPeQW. FXUWheUPRUe, SaUWiciSaQWV ZeUe aOORZed WR QRW VWaWe WheiU aQVZeU, VNiS, RU

UefXVe WR aQVZeU TXeVWiRQV. WheQ cRQVideUiQg WheVe RSWiRQV aQd aQ\ PiVViQg daWa iQ Whe daWaVeW,

CaQadiaQV iQ Whe VSecified age gURXS WhaW did QRW iQdicaWe WheiU Sh\VicaO acWiYiW\ OeYeOV accRUdiQg

WR Whe WHO gXideOiQeV, diabeWeV VWaWXV aQd aPRXQW Rf VOeeS RbWaiQed SeU QighW ZeUe e[cOXded

fURP Whe VWXd\. AQVZeUV WR TXeVWiRQV UegaUdiQg Sh\VicaO acWiYiW\ OeYeOV, daiO\ VOeeS aQd diabeWeV

VWaWXV ZeUe UeTXiUed ViQce RXU UeVeaUch TXeVWiRQ iQYeVWigaWed WheVe WhUee YaUiabOeV.

SWXd\ OXWcRPeV

T2D SUeYaOeQce iQ VOeeS deSUiYed aQd adeTXaWe VOeeSiQg SRSXOaWiRQV ZiWh YaU\iQg

Sh\VicaO acWiYiW\ OeYeOV ZaV Whe SUiPaU\ RXWcRPe. T2D SUeYaOeQce iV a dichRWRPRXV caWegRUicaO

YaUiabOe aQd ZaV VeOf-UeSRUWed. SOeeS habiWV aQd Sh\VicaO acWiYiW\ OeYeOV ZeUe UeTXiUed WR aQaO\]e

Whe iPSacW Rf VOeeSiQg habiWV RQ Whe aVVRciaWiRQ beWZeeQ Sh\VicaO acWiYiW\ aQd T2D SUeYaOeQce iQ

CaQadiaQV aged 65 RU abRYe. WheQ aVVeVViQg VOeeS habiWV, Whe VXUYe\ aVNed, ³HRZ ORQg dR \RX

5
148

Noella Noronha



XVXaOO\ VSeQd VOeeSiQg each QighW?´. The aYaiOabOe aQVZeUV ZeUe SURYided XViQg caWegRUieV,

UaQgiQg fURP 3 hRXUV XQWiO 12 hRXUV RU PRUe, aQd ZeUe VeSaUaWed iQ RQe-hRXU iQcUePeQWV (e.g. ³4

hRXUV WR OeVV WhaQ 5 hRXUV´). The SaUWiciSaQWV ZeUe WheQ fXUWheU VeSaUaWed iQWR WhRVe ZiWh VOeeS

deSUiYaWiRQ (<7 hRXUV) aQd WhRVe ZiWh adeTXaWe VOeeS (7-9 hRXUV).

Ph\VicaO acWiYiW\ OeYeOV aQd iQWeQViW\ XVed iQ WhiV VWXd\ ZeUe baVed RQ Whe gXideOiQeV

cUeaWed b\ Whe WHO. MRdeUaWe-iQWeQViW\ Sh\VicaO acWiYiW\ iQYROYeV PRYePeQW WhaW ZiOO VWiPXOaWe

heaUW UaWe aQd PRdeUaWe OeYeOV Rf eQeUg\ e[SeQdiWXUe VXch aV ZaONiQg RU caVXaOO\ bic\cOiQg.

VigRURXV-iQWeQViW\ Sh\VicaO acWiYiW\ iQYROYeV OaUgeU VWiPXOaWiRQ Rf heaUW UaWe, aQd PRUe eQeUg\

XVed VXch aV UXQQiQg RU bic\cOiQg XShiOO. IQ Whe CCHS, SaUWiciSaQWV ZeUe aVNed, ³HRZ PXch WiPe

did \RX VSeQd dRiQg eiWheU PRdeUaWe aQd/RU YigRURXV Sh\VicaO acWiYiW\ SeU ZeeN ?´. VROXPe Rf

ZeeNO\ acWiYiW\ dRQe iQ Whe SaVW 7 da\V ZaV PeaVXUed b\ Whe aPRXQW Rf WiPe VSeQW SeUfRUPiQg

PRdeUaWe aQd/RU YigRURXV Sh\VicaO acWiYiW\. The WiPe VSeQW SeUfRUPiQg YigRURXV-iQWeQViW\

Sh\VicaO acWiYiW\ ZaV dRXbOed WR accRPPRdaWe fRU Whe eQeUg\ e[SeQdiWXUe diffeUeQce ZheQ

SeUfRUPiQg PRdeUaWe-iQWeQViW\ Sh\VicaO acWiYiW\. FRU e[aPSOe, 75 PiQXWeV Rf YigRURXV Sh\VicaO

acWiYiW\ iV URXghO\ Whe VaPe aV 150 PiQXWeV Rf PRdeUaWe-Sh\VicaO acWiYiW\. WiWh CaQadiaQV aged

65+ iQ PiQd, Whe WHO cUeaWed diffeUeQW OeYeOV Rf Sh\VicaO acWiYiW\. LeYeO 1: >150 PiQXWeV Rf

PRdeUaWe-iQWeQViW\ aeURbic Sh\VicaO acWiYiW\, RU >75 PiQXWeV Rf YigRURXV-iQWeQViW\ Sh\VicaO

acWiYiW\ aQd PXVcOe-VWUeQgWheQiQg acWiYiWieV (ZeighWV RU UeViVWaQce WUaiQiQg) WZice a ZeeN. LeYeO

2: 150 PiQXWeV Rf PRdeUaWe-iQWeQViW\ aeURbic Sh\VicaO acWiYiW\, RU 75 PiQXWeV Rf

YigRURXV-iQWeQViW\ Sh\VicaO acWiYiW\. LeYeO 3: <150 PiQXWeV Rf PRdeUaWe-iQWeQViW\ aeURbic

Sh\VicaO acWiYiW\, RU <75-PiQXWeV Rf YigRURXV-iQWeQViW\ Sh\VicaO acWiYiW\. LeYeO 4: Sh\VicaO

acWiYiW\ dRQe aW a OeVV WhaQ PRdeUaWe iQWeQViW\ RU QR acWiYiW\ iQ Whe OaVW ZeeN.

6
149

Noella Noronha



T2D SUeYaOeQce daWa ZaV cROOecWed WhURXgh WZR VXUYe\ TXeVWiRQV. FiUVWO\, Whe VXUYe\

aVNed if Whe\ had diabeWeV, aQd if Whe\ aQVZeUed ³QR´, WheQ QR fXUWheU TXeVWiRQV RQ WhaW WRSic

ZeUe aVNed. If Whe SaUWiciSaQW aQVZeUed ³\eV´, WheQ iW ZRXOd Oead WR Whe Qe[W TXeVWiRQ, ³WhaW iV

\RXU diabeWeV W\Se?´. PRVVibOe VXUYe\ UeVSRQVeV iQcOXded: ³T\Se 1 DiabeWeV´, ³T\Se 2 DiabeWeV´,

³GeVWaWiRQaO DiabeWeV´ RU ³PUefeU QRW WR aQVZeU´. FRU Whe SXUSRVeV Rf WhiV VWXd\, SaUWiciSaQWV WhaW

aQVZeUed ³T\Se 1 DiabeWeV´, ³GeVWaWiRQaO DiabeWeV´ aQd ³PUefeU QRW WR aQVZeU´ ZeUe cOaVVified

aV QRW haYiQg T2D. ThiV iV becaXVe T2D SUeYaOeQce iV SUiPaUiO\ dicWaWed b\ a SeUVRQ¶V

OifeVW\Oe±iQcOXdiQg VOeeSiQg habiWV aQd Sh\VicaO acWiYiW\ OeYeOV, Zhich aUe Whe YaUiabOeV RbVeUYed

iQ WhiV VWXd\.

AddLWLRQaO DaWa CROOecWLRQ

AddiWiRQaO daWa iQcOXded iQ TabOe 1 fURP Whe daWabaVe aUe Ve[, age, SeUVRQaO iQcRPe,

BMI, aQd dUiQNiQg aQd VPRNiQg habiWV. WhiOe Whe\ ZeUe QRW XVed iQ Whe aQaO\VeV, Whe\ VeUYed WR

deVcUibe Whe SRSXOaWiRQ. TheVe YaUiabOeV Pa\ haYe aQ iPSacW RQ RXU deSeQdeQW YaUiabOe±T2D±

WhaW iV RXW Rf Whe VcRSe Rf WhiV VWXd\. ThiV cRXOd be a fXUWheU SRiQW Rf UeVeaUch iQ Whe fXWXUe WhaW

Pa\ UeTXiUe addiWiRQaO iQYeVWigaWiRQ aQd UeVeaUch iQ RUdeU WR fXOO\ fiOO Whe NQRZOedge gaS.

SWaWLVWLcaO AQaO\VLV

DaWa iQ WabOe 1 ZaV VXPPaUi]ed b\ Whe fUeTXeQc\ aQd SeUceQW Rf iQdiYidXaOV ZhR feOO iQWR

caWegRUieV baVed RQ Ve[, VRciRecRQRPic VWaWXV, OifeVW\Oe, ZeighW, aQd diabeWeV VWaWXV. IQdiYidXaOV

ZeUe cOaVVified iQWR WZR gURXSV baVed RQ WheiU daiO\ VOeeSiQg habiWV (VOeeS deSUiYed aQd adeTXaWe

VOeeS). IQdiYidXaOV ZiWh OeVV WhaQ 7 hRXUV Rf VOeeS SeU QighW ZeUe cOaVVified aV VOeeS deSUiYed,

ZhiOe iQdiYidXaOV ZiWh 7-9 hRXUV Rf VOeeS SeU QighW ZeUe cOaVVified aV haYiQg adeTXaWe VOeeS.

IBM SPSS ZaV XVed WR SeUfRUP Whe VWaWiVWicaO aQaO\VeV. TR achieYe Whe PaiQ RbjecWiYe Rf Whe

VWXd\, biQaU\ ORgiVWic UegUeVViRQ ZaV SeUfRUPed RQ Sh\VicaO acWiYiW\ OeYeOV (accRUdiQg WR Whe
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WHO gXideOiQeV) WR aVVeVV WheiU iPSacW RQ Whe OiNeOihRRd WhaW VXbjecWV ZRXOd faOO iQWR Whe ³haV

T\Se 2 DiabeWeV´ caWegRU\, Zhich iV Whe SUedicWed RXWcRPe YaUiabOe. TZR ORgiVWic UegUeVViRQ

aQaO\VeV ZeUe SeUfRUPed, RQe iQ Whe VOeeS deSUiYed SRSXOaWiRQ (<7 hRXUV) aQd Whe RWheU iQ Whe

adeTXaWe VOeeSiQg SRSXOaWiRQ (7-9 hRXUV). ThiV ZaV dRQe WR eVWabOiVh fRU Zhich VOeeSiQg habiW,

Sh\VicaO acWiYiW\ had a gUeaWeU iPSacW RQ Whe OiNeOihRRd Rf T2D SUeYaOeQce. MRUeRYeU, a S-YaOXe

Rf OeVV WhaQ 0.05 ZaV XVed aV a PaUNeU Rf VWaWiVWicaO VigQificaQce fRU Whe biQaU\ ORgiVWic UegUeVViRQ.

ReVXOWV

TabOe 1. PRSXOaWLRQ cKaUacWeULVWLcV (Q= 12,742)

IQdiYidXaOV RYeU Whe age 65
ZiWh SOeeS DeSUiYaWiRQ (<7
hRXUV) (Q= 5455)

IQdiYidXaOV RYeU Whe age 65
ZiWh AdeTXaWe SOeeS (7-9
hRXUV) (Q= 7287)

Se[ (Q= 12,742)

MaOe 2388 (43.8 %) 3328 (45.7 %)

FePaOe 3067 (56.2 %) 3959 (54.3 %)

Age (Q= 12,742)

65 - 69 1910 (35 %) 2661 (36.5 %)

70 - 74 1456 (26.7 %) 2005 (27.5 %)

75 - 79 986 (18.1 %) 1287 (17.7 %)

� 80 1103 (20.2 %) 1334 (18.3 %)

SeOf-ReSRUWed PeUVRQaO IQcRPe (Q=12,742)

NR IQcRPe 11 (0.2 %) 5 (0.1%)

< 20,000 $ 1423 (26.1 %) 1740 (23.9 %)

20,000 - 39,999 $ 2155 (39.5 %) 2804 (38.5 %)

40,000 - 59,999 $ 972 (17.8 %) 1453 (19.9 %)

60,000 - 79,999 $ 419 (7.7 %) 642 (8.8 %)
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� 80,000 $ 473 (8.7 %) 643 (8.8 %)

SeOf-ReSRUWed DiabeWeV SWaWXV (Q= 12,742)

T\Se 1 6 (0.1 %) 9 (0.1 %)

T\Se 2 878 (16.1 %) 1091 (15 %)

GeVWaWiRQaO DiabeWeV 4 (0.1 %) 1 (0.0 %)

NR DiabeWeV 4567 (83.7 %) 6186 (84.9 %)

BRd\ MaVV IQde[ (BMI) (Q= 12,742)

UQdeUZeighW (<18.50) 113 (2.1 %) 140 (1.9 %)

NRUPaO ZeighW
(18.50-24.99)

2058 (37.7 %) 2873 (39.4 %)

OYeUZeighW (25-29.99) 2065 (37.9 %) 2831 (38.9 %)

ObeVe (cOaVV
I,II,III) (>30)

1219 (22.3 %) 1443 (19.8 %)

Ph\VicaO AcWiYiW\ LeYeOV BaVed RQ WHO GXideOiQeV1 (Q=12,742)

LeYeO 1 1481 (27.1 %) 2188 (30 %)

LeYeO 2 769 (14.1 %) 1097 (15.1 %)

LeYeO 3 1215 (22.3 %) 1590 (21.8 %)

LeYeO 4 1990 (36.5 %) 2412 (33.1 %)

SeOf-ReSRUWed DUiQNiQg HabiWV iQ LaVW 12 MRQWhV (Q= 12,742)

RegXOaU DUiQNeU 2958  (54.2 %) 4381 (60.1 %)

OccaViRQaO DUiQNeU 992 (18.2 %) 1161 (16.0 %)

DReV QRW DUiQN 1483 (27.2 %) 1708 (23.4 %)

NRW SWaWed 22 (0.4 %) 37 (0.5 %)

SeOf-ReSRUWed SPRNiQg HabiWV iQ LaVW 12 MRQWhV (Q= 12,742)

DaiO\ SPRNeU 495 (9.1 %) 591 (8.1 %)

OccaViRQaO SPRNeU 116 (2.1 %) 160 (2.2 %)
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DReV QRW SPRNe 4844 (88.8 %) 6534 (89.7%)

NRW SWaWed 0 (0.0 %) 2 (0.0 %)

DDWD LV SUHVHQWHG DV IUHTXHQF\ (%) XQOHVV RWKHUZLVH VWDWHG.

1. LHYHO 1: >150 PLQXWHV RI PRGHUDWH-LQWHQVLW\ DHURELF SK\VLFDO DFWLYLW\, RU >75 PLQXWHV RI

YLJRURXV-LQWHQVLW\ SK\VLFDO DFWLYLW\ DQG PRGHUDWH WR KLJK LQWHQVLW\ PXVFOH-VWUHQJWKHQLQJ DFWLYLW\

(ZHLJKWV RU UHVLVWDQFH) WZLFH D ZHHN. LHYHO 2: 150 PLQXWHV RI PRGHUDWH-LQWHQVLW\ DHURELF SK\VLFDO

DFWLYLW\, RU 75 PLQXWHV RI YLJRURXV-LQWHQVLW\ SK\VLFDO DFWLYLW\. LHYHO 3: <150 PLQXWHV RI

PRGHUDWH-LQWHQVLW\ DHURELF SK\VLFDO DFWLYLW\, RU <75-PLQXWHV RI YLJRURXV-LQWHQVLW\ SK\VLFDO

DFWLYLW\. LHYHO 4: SK\VLFDO DFWLYLW\ GRQH DW D OHVV WKDQ PRGHUDWH LQWHQVLW\ RU QR DFWLYLW\ LQ WKH ODVW

ZHHN.

DaWa fRU WhiV WabOe ZaV WaNeQ fURP Whe 2017-2018 CaQadiaQ CRPPXQiW\ HeaOWh SXUYe\ daWabaVe.

The WRWaO QXPbeU Rf SaUWiciSaQWV iQ WhiV VWXd\ iV 12,742 aQd Whe\ aUe aOO abRYe Whe age Rf 65. DaWa

iV gURXSed iQWR WZR diffeUeQW cROXPQV±WhRVe iQ Whe VaPSOe WhaW aUe VOeeS deSUiYed (<7 hRXUV Rf

VOeeS SeU QighW) aQd WhRVe WhaW geW adeTXaWe VOeeS (7-9 hRXUV Rf VOeeS SeU QighW).

TabOe 2. LRJLVWLc ReJUeVVLRQ OXWSXW (BORcN 1: VaULabOeV LQ WKe eTXaWLRQ). DaUN bOXe
UeSUeVeQWV Whe adeTXaWe VOeeS SRSXOaWiRQ aQd OighW bOXe UeSUeVeQWV Whe VOeeS deSUiYed SRSXOaWiRQ.
* iQdicaWeV VigQificaQce (S<0.05), aQd ** iQdicaWeV gUeaWeU VigQificaQce (S<0.001).

B WaOd Sig. df E[S(B)

PA 1 73.607 29.530 <0.001** <0.001** 3 3

PA 2 -.674 -.503 63.190 26.970 <0.001** <0.001** 1 1 .510 .605

PA 3 -.530 -.353 26.001 8.994 <0.001** .003* 1 1 .589 .703

PA 4 -.410 -.187 21.642 3.791 <0.001** .052 1 1 .663 .829

10
153

Noella Noronha



FLJXUe 1. PUedLcWed SURbabLOLW\ Rf T2D SUeYaOeQce baVed RQ SK\VLcaO acWLYLW\ OeYeOV LQ VOeeS
deSULYed aQd adeTXaWe VOeeSLQJ SRSXOaWLRQV.

A ORgiVWic UegUeVViRQ ZaV caUUied RXW WR aVVeVV Whe iPSacW Rf Sh\VicaO acWiYiW\ OeYeOV RQ

T2D VWaWXV iQ WhRVe ZhR had adeTXaWe VOeeS, aQd WhRVe ZhR ZeUe VOeeS deSUiYed. AccRUdiQg WR

Whe OPQibXV TeVWV Rf MRdeO CRefficieQWV, bRWh PRdeOV (adeTXaWe VOeeS aQd VOeeS deSUiYed)

cRQWaiQiQg Whe SUedicWRU YaUiabOe (Sh\VicaO acWiYiW\) ZeUe VWaWiVWicaOO\ VigQificaQW iQ beiQg abOe WR

SUedicW caVeV Rf ZhR had YeUVXV ZhR did QRW haYe T2D (Chi-VTXaUed= 73.487, S<0.001** fRU

adeTXaWe; Chi-VTXaUed=30.135, S<0.001** fRU VOeeS deSUiYed, UeVSecWiYeO\). The PRdeO cRUUecWO\

cOaVVified 85% Rf caVeV iQ Whe adeTXaWe VOeeS SRSXOaWiRQ, ZhiOe iW cRUUecWO\ cOaVVified 83.9% Rf

caVeV iQ Whe VOeeS deSUiYed SRSXOaWiRQ. AOO SUedicWRU YaUiabOeV ZeUe VigQificaQW e[ceSW fRU

Sh\VicaO acWiYiW\ OeYeO 4 iQ VOeeS deSUiYed SRSXOaWiRQV (S=0.052). The WaOd VcRUeV fRU Whe

adeTXaWe VOeeS SRSXOaWiRQ ZeUe PXch higheU WhaQ Whe iQadeTXaWe VOeeS SRSXOaWiRQ acURVV Whe
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bRaUd. AddiWiRQaOO\, Sh\VicaO acWiYiW\ OeYeO 1 had Whe higheVW WaOd VcRUe iQ bRWh VOeeS deSUiYed

aQd adeTXaWe VOeeSiQg SRSXOaWiRQV.

DLVcXVVLRQ

MaLQ FLQdLQJV

IQ CaQadiaQV aged 65 RU abRYe, haYiQg adeTXaWe daiO\ VOeeS iPSURYeV Whe effecWiYeQeVV Rf

Sh\VicaO acWiYiW\ OeYeOV aV a SUedicWRU fRU T2D SUeYaOeQce iQ cRPSaUiVRQ WR VOeeS deSUiYed

SRSXOaWiRQV. ThiV ZaV deQRWed b\ Whe higheU WaOd VcRUeV acURVV aOO Sh\VicaO acWiYiW\ OeYeOV iQ Whe

adeTXaWe VOeeS SRSXOaWiRQ cRPSaUed WR Whe VOeeS deSUiYed SRSXOaWiRQ (TabOe 2). AQRWheU

iPSRUWaQW fiQdiQg ZaV a QegaWiYe UeOaWiRQVhiS beWZeeQ Sh\VicaO acWiYiW\ aQd T2D SUeYaOeQce.

PaUWiciSaQWV ZiWh higheU OeYeOV Rf Sh\VicaO acWiYiW\ (OeYeO 1 beiQg Whe higheVW) had ORZeU

SURbabiOiW\ Rf T2D SUeYaOeQce (FigXUe 1). TheVe UeVXOWV ZeUe RbVeUYed iQ bRWh Whe VOeeS deSUiYed

aQd adeTXaWe VOeeSiQg SRSXOaWiRQV. AddiWiRQaOO\, VOeeSiQg adeTXaWeO\ ORZeUed T2D SUeYaOeQce

fXUWheU ZheQ cRPbiQed ZiWh higheU Sh\VicaO acWiYiW\ OeYeOV cRPSaUed WR Whe VOeeS deSUiYed

SRSXOaWiRQ (FigXUe 1). AdeTXaWe VOeeS ORZeUed Whe SURbabiOiW\ Rf OeYeOV 1, 2, aQd 3; hRZeYeU,

WheUe ZaV aQ XQe[SecWed fiQdiQg iQ Zhich Whe SURbabiOiW\ Rf  T2D SUeYaOeQce iQ OeYeO 4 ZaV

higheU fRU Whe adeTXaWe VOeeS SRSXOaWiRQ cRPSaUed WR Whe VOeeS deSUiYed SRSXOaWiRQ. ThiV cRXOd

haYe beeQ dXe WR Whe facW WhaW Sh\VicaO acWiYiW\ OeYeO 4 iQ VOeeS deSUiYed SRSXOaWiRQV ZaV QRW a

VigQificaQW cRQWUibXWRU WR SUedicWiQg T2D SUeYaOeQce, ViQce iW had a S-YaOXe Rf 0.052.

CRQfRXQdiQg facWRUV Pa\ haYe aOVR cRQWUibXWed WR WhiV XQe[SecWed UeVXOW VXch aV VeOf UeSRUWed

UeVSRQVeV, OifeVW\Oe, Ve[, BMI aQd VRciRecRQRPic VWaWXV (ShUeVWha eW aO., 2012). FXUWheUPRUe, iQ

WabOe 2, Whe WaOd VcRUeV fRU Whe adeTXaWe VOeeS SRSXOaWiRQ ZeUe PXch higheU WhaQ Whe iQadeTXaWe

VOeeS SRSXOaWiRQ acURVV Whe bRaUd. ThiV VhRZed WhaW Whe Sh\VicaO acWiYiW\ OeYeOV fRU Whe adeTXaWe
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VOeeS SRSXOaWiRQ ZeUe PRUe iPSRUWaQW cRQWUibXWRUV iQ SUedicWiQg T2D SUeYaOeQce cRPSaUed WR Whe

VOeeS deSUiYed SRSXOaWiRQ.

CRPSaULVRQ Rf ReVXOWV WR OWKeU SWXdLeV

WheQ cRPSaUiQg Whe QegaWiYe UeOaWiRQVhiS beWZeeQ Sh\VicaO acWiYiW\ aQd T2D SUeYaOeQce

fRXQd iQ RXU UeVeaUch WR RWheU VWXdieV, a ViPiOaUiW\ ZaV RbVeUYed iQ aQRWheU VWXd\ ZheUe iQcUeaVeV

iQ Sh\VicaO acWiYiW\ decUeaVeV Whe UiVN Rf T2D deYeORSPeQW baVed RQ VeOf UeSRUWed daWa fURP

SaUWiciSaQWV (WaQQaPeWhee eW aO., 2000). FXUWheUPRUe, aQRWheU VWXd\¶V fiQdiQgV VWaWe WhaW Sh\VicaO

acWiYiW\ ZaV QegaWiYeO\ UeOaWed WR caUdiRYaVcXOaU diVeaVeV VXch aV cRURQaU\ heaUW diVeaVe±WhRVe

diagQRVed ZiWh T2D haYe a higheU caUdiRYaVcXOaU PRUbidiW\ aQd PRUWaOiW\ cRPSaUed WR

QRQ-diabeWic SRSXOaWiRQV (GX eW aO., 1999). HRZeYeU, WhiV VWXd\ ZaV QRW abOe WR SUeciVeO\

diffeUeQWiaWe beWZeeQ Whe diffeUeQW W\SeV Rf diabeWeV aQd did QRW accRXQW fRU SaWieQWV ZiWh

XQdiagQRVed diabeWeV (GX eW aO., 1999).  AddiWiRQaOO\, Sh\VicaO acWiYiW\ ZaV fRXQd WR be aQ

acceVVibOe aQd cRVW-effecWiYe VWUaWeg\ WR WUeaW aQd SUeYeQW T2D (Di LRUeWR eW aO., 2005). OXU VWXd\

highOighWV Whe iQfOXeQce Rf VOeeS RQ Whe effecWiYeQeVV Rf Sh\VicaO acWiYiW\ iQ UedXciQg T2D

SUeYaOeQce.

LLPLWaWLRQV

IQ RXU VWXd\, RQe Rf Whe PRVW iPSRUWaQW OiPiWaWiRQV ZaV Whe VeOf-UeSRUWiQg PeWhRdV XVed WR

RbWaiQ Whe daWa. ThiV iV becaXVe aOO Rf Whe YaUiabOeV iQ RXU VWXd\ aUe VeOf-UeSRUWed. SeOf-UeSRUWiQg

caQ Oead WR PiVOeadiQg UeVXOWV dXe WR iQaccXUaWe aQVZeUV fURP SaUWiciSaQWV. ThiV caQ be caXVed b\

Whe VRciaO deViUabiOiW\ biaV, Zhich iV a WeQdeQc\ b\ Whe SaUWiciSaQWV WR PaNe WheiU aQVZeUV ORRN

PRUe VRciaOO\ deViUabOe UaWheU WhaQ ZhaW iV UefOecWiYe Rf WheiU WUXe aQVZeUV, eVSeciaOO\ fRU

VeQViWiYe WRSicV VXch aV ZeighW (GUiPP, 2010). OXU VWXd\ cRQWaiQV VRciaOO\ VeQViWiYe WRSicV

iQcOXdiQgV RbeViW\, diabeWeV, OifeVW\Oe habiWV, aQd Sh\VicaO acWiYiW\ OeYeOV, Zhich cRXOd iQfOXeQce
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SaUWiciSaQWV WR giYe aQVZeUV WhaW aUe VRciaOO\ deViUabOe UaWheU WhaQ accXUaWe. DXe WR Whe daWa beiQg

cROOecWed Yia VeOf UeSRUWiQg, aQRWheU SRVVibOe OiPiWaWiRQ cRXOd be PiVcRPPXQicaWiRQ UegaUdiQg Whe

Sh\VicaO acWiYiW\ iQWeQViW\. The VXUYe\ did QRW SURYide VXSSOePeQWaO iQfRUPaWiRQ UegaUdiQg

Sh\VicaO acWiYiW\ iQWeQViW\. TheUefRUe, SaUWiciSaQWV had WR XVe WheiU RZQ jXdgPeQW RQ deWeUPiQiQg

Whe OeYeO Rf iQWeQViW\ (PRdeUaWe RU YigRURXV) XVed dXUiQg WheiU Sh\VicaO acWiYiW\. SiQce Sh\VicaO

acWiYiW\ iQWeQViW\ iV YeU\ VXbjecWiYe aQd caQ aOVR deSeQd RQ aQ iQdiYidXaO'V OeYeO Rf fiWQeVV, WhiV

cRXOd aOVR Oead WR iQaccXUaWe caWegRUi]aWiRQ Rf SaUWiciSaQWV.

AQRWheU OiPiWaWiRQ WhaW ZaV SUeYaOeQW WhURXghRXW RXU VWXd\ ZaV Whe e[WeUQaO iPSacWV Rf

Whe VRciaO deWeUPiQaQWV Rf heaOWh VXch aV acceVV WR heaOWh caUe, Uace/eWhQiciW\, aQd edXcaWiRQ

OeYeOV. IQ UegaUdV WR acceVV WR heaOWh caUe, iW ZaV fRXQd WhaW URXghO\ 40% Rf WhRVe ZiWh

XQdeWecWed diabeWeV ZeUe XQiQVXUed (ZhaQg eW aO., 2008). UQiQVXUed adXOWV aUe OeVV OiNeO\ WR

UeceiYe WUeaWPeQW fRU cRQdiWiRQV VXch aV diabeWeV dXe WR OacN Rf acceVV WR heaOWhcaUe

SURfeVViRQaOV. AOVR, T2D diagQRViV UeTXiUeV SaWieQWV WR geW e[aPiQed b\ a heaOWhcaUe

SURfeVViRQaO, Zhich cRXOd haYe Oed WR XQUeSRUWed T2D. FRU VRciaO baUUieUV SeUWaiQiQg WR

Uace/eWhQiciW\, VWXdieV SURYide VWURQg eYideQce WhaW Uace/eWhQiciW\ iPSacWV Whe gO\cePic iQde[ aQd

bORRd SUeVVXUe Rf SaWieQWV ZiWh diabeWeV VigQificaQWO\ (WaONeU eW aO., 2016). AddiWiRQaOO\, facWRUV

VXch aV SRYeUW\ aQd Uace/eWhQiciW\ aUe cRUUeOaWed ZiWh diabeWeV UiVN facWRUV, RbeViW\ aQd Sh\VicaO

iQacWiYiW\ (ShUeVWha eW aO., 2012). LaVWO\, edXcaWiRQ OeYeOV haYe beeQ fRXQd WR be iQYeUVeO\ UeOaWed

WR Whe SUeYaOeQce Rf T2D. ThRVe ZiWh OeVV WhaQ a high VchRRO diSORPa ZeUe 1.6 WiPeV PRUe OiNeO\

WR haYe diabeWeV WhaQ WhRVe ZiWh a bacheORU¶V degUee (BRUUeO eW aO., 2006). SiQce WheVe VRciaO

deWeUPiQaQWV Rf heaOWh haYe aQ iPSacW RQ T2D deYeORSPeQW aQd SURgUeVViRQ, iW iV SRVVibOe WhaW

Whe\ Pa\ haYe iQfOXeQced Whe UeVXOWV. IQ fXWXUe VWXdieV, WheVe cRQfRXQdiQg YaUiabOeV VhRXOd be

accRXQWed fRU beWZeeQ Whe diffeUeQW SRSXOaWiRQV.

14
157

Noella Noronha



FXWXUe DLUecWLRQV

FXWXUe diUecWiRQV aQd UeVeaUch cRXOd iQcOXde fXUWheU VWXdieV RQ Whe iPSacWV Rf Whe VRciaO

deWeUPiQaQWV Rf heaOWh RQ T2D. The SUeYiRXVO\ PeQWiRQed e[aPSOeV Rf edXcaWiRQ OeYeOV,

Uace/eWhQiciW\, aQd acceVV WR heaOWhcaUe dR QRW iQcOXde RWheU deWeUPiQaQWV VXch aV iQcRPe,

hRXViQg aQd/RU OiYiQg eQYiURQPeQW, fRRd iQVecXUiW\, VPRNiQg RU dUiQNiQg habiWV, aQd PaQ\ PRUe.

FXWXUe VWXdieV cRXOd iQcOXde WheiU UeOaWiRQVhiSV ZiWh T2D WR deWeUPiQe RWheU facWRUV WhaW aUe

cRUUeOaWed ZiWh iQcUeaVed UiVN iQ YXOQeUabOe SRSXOaWiRQV.

SecRQdO\, fXWXUe VWXdieV aYRidiQg daWa WhaW UeOieV RQ VeOf UeSRUWiQg cRXOd UedXce facWRUV

VXch aV Whe VRciaO deViUabiOiW\ biaV WhaW caQ VNeZ Whe TXaOiW\ Rf aYaiOabOe daWa aQd VXbVeTXeQW

fiQdiQgV. AYRidiQg PeWhRdV VXch aV TXeVWiRQQaiUeV WhaW UeO\ RQ VeOf UeSRUWiQg cRXOd OiPiW biaVeV.

The cRQcOXViRQV fRXQd iQ WhiV VWXd\ UegaUdiQg Whe effecWV Rf VOeeS RQ Sh\VicaO acWiYiW\¶V

effecWiYeQeVV iQ UedXciQg T2D SUeYaOeQce caQ be XVefXO iQ iWV WUeaWPeQW aQd PaQagePeQW. FXUWheU

UeVeaUch QeedV WR be cRQdXcWed ZiWh Whe e[cOXViRQ RU cRQVideUaWiRQ Rf e[WeUQaO facWRUV VXch aV Whe

VRciaO deViUabiOiW\ biaV WR achieYe XQbiaVed UeVXOWV. WiWh iQcUeaVed NQRZOedge UegaUdiQg Sh\VicaO

acWiYiW\ aV a SUeYeQWiYe PeaVXUe fRU T2D deYeORSPeQW, Ze caQ iPSURYe Whe effecWiYeQeVV Rf WhiV

VWUaWeg\ ZiWh Whe gRaO Rf UedXciQg T2D SUeYaOeQce.
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IQWURGXFWLRQ

CaQada¶V AbRUigiQaO SRSXOaWiRQ cRPSUiVeV aSSUR[iPaWeO\ 1.6 PiOOiRQ SeRSOe aQd iQcOXdeV

WhUee cRQVWiWXWiRQaOO\ UecRgQi]ed cRPPXQiWieV; FiUVW NaWiRQV, MpWiV, aQd IQXiW (SWaWiVWicV CaQada,

2022b). TheVe SRSXOaWiRQV aUe cRQVideUed PiQRUiWieV iQ CaQada aV Whe\ e[SeUieQce UaciaO

iQeTXaOiW\ ZheQ RbWaiQiQg ePSOR\PeQW, fRRd VecXUiW\, aQd PeQWaO heaOWh UeVRXUceV.

AbRUigiQaOV haYe hiVWRUicaOO\ Oacked edXcaWiRQaO RSSRUWXQiWieV, OeadiQg WR ORZeU

ePSOR\PeQW VXcceVV, PakiQg iW chaOOeQgiQg WR VecXUe QXWUiWiRXV fRRd (AQdeUVRQ, 2019).

PRVWVecRQdaU\ UeTXiUePeQWV ZeUe cRPSOeWed b\ 55% Rf MpWiV cRPSaUed WR 45% Rf FiUVW NaWiRQV,

Zhich Pa\ e[SOaiQ Whe gaS iQ XQePSOR\PeQW beWZeeQ MpWiV aQd FiUVW NaWiRQV SeRSOe (SWaWiVWicV

CaQada, 2015; SWaWiVWicV CaQada, 2022a). OYeU a fiYe-\eaU SeUiRd, Whe ePSOR\PeQW UaWe iQcUeaVed

b\ eighW SeUceQW fRU MpWiV bXW RQO\ WhUee SeUceQW fRU FiUVW NaWiRQV (CiceUi & ScRWW, 2006). The

diffeUeQce beWZeeQ Whe UaWe Rf iQcUeaVe iV XQkQRZQ aQd UeTXiUeV fXUWheU e[SORUaWiRQ.

FRRd VecXUiW\ UefeUV WR Whe acceVV RQe haV WR a VXfficieQW TXaQWiW\ Rf affRUdabOe aQd

QXWUiWiRXV fRRd (DeaWRQ eW aO., 2020). AccRUdiQg WR BhaZUa eW aO. (2017), 9% Rf FiUVW NaWiRQV aQd

MpWiV SRSXOaWiRQV UeSRUWed ORZ fRRd VecXUiW\ aQd 7% UeSRUWed VeYeUe fRRd iQVecXUiW\. IVROaWed

cRPPXQiWieV iQ CaQada haYe high UaWeV Rf fRRd iQVecXUiW\ dXe WR Whe iQfOaWed SUiciQg Rf

QeceVViWieV (DeaWRQ eW aO., 2020). A geQdeU cRUUeOaWiRQ deWeUPiQed WhaW AbRUigiQaO PeQ aUe OeVV

OikeO\ WR UeSRUW fRRd iQVecXUiW\ WhaQ ZRPeQ (DeaWRQ eW aO., 2020). BaWaO eW aO. (2021) UeSRUWed WhaW

aOPRVW haOf Rf FiUVW NaWiRQV hRXVehROdV ZeUe fRRd iQVecXUe aQd WhaW fRRd iQVecXUiW\ UeVWUicWV

AbRUigiQaOV fURP aWWaiQiQg a heaOWh\ dieW.

A heaOWh\ dieW cRQViVWV Rf QXWUiWiRXV fRRdV WhaW iPSURYe aQd PaiQWaiQ heaOWh. The

CaQadiaQ FRRd GXide UecRPPeQdV a PiQiPXP VeUYiQg Rf fiYe YegeWabOeV aQd fUXiWV SeU da\

(BOack & BiOOeWWe, 2013). A VWXd\ b\ LaQgORiV eW aO. (2013) e[aPiQed Whe dieWaU\ habiWV Rf
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AbRUigiQaO chiOdUeQ aQd fRXQd WhaW abRXW 90% Rf FiUVW NaWiRQV aQd MpWiV chiOdUeQ cRQVXPed fUXiW

aW OeaVW RQce a da\, aQd RYeU 80% cRQVXPed YegeWabOeV aW OeaVW RQce a da\. The VWXd\ UeSRUWed

WhaW RQO\ 49% Rf FiUVW NaWiRQV chiOdUeQ cRQVXPe fUXiWV PXOWiSOe WiPeV WhURXghRXW Whe da\, aQd

RQO\ 35% cRQVXPe YegeWabOeV VeYeUaO WiPeV a da\ (LaQgORiV eW aO., 2013). IQ ORZeU-iQcRPe

hRXVehROdV, BhaZUa eW aO. (2017) fRXQd a high UiVk Rf RbeViW\ iQ FiUVW NaWiRQV chiOdUeQ aQd aQ

eYeQ higheU UiVk iQ MpWiV chiOdUeQ. TheVe VWXdieV VhRZ aQ eYideQW diVSaUiW\ beWZeeQ fUXiW aQd

YegeWabOe iQWake beWZeeQ Whe AbRUigiQaO cRPPXQiWieV, Zhich Pa\ Oead WR fXUWheU heaOWh

iPSOicaWiRQV.

DeVSiWe Whe iPSOePeQWaWiRQ Rf a XQiYeUVaO heaOWhcaUe V\VWeP, CaQada cRQWiQXeV WR faOO

VhRUW ZheQ SURYidiQg acceVVibOe PeQWaO heaOWh UeVRXUceV WR diffeUeQW AbRUigiQaO gURXSV. The

iQacceVVibiOiW\ aUiVeV fURP SRRU TXaOiW\ Rf caUe, iQabiOiW\ WR RbWaiQ VeUYiceV, aQd VRciRecRQRPic

diVSaUiWieV (GRRdPaQ eW aO., 2017). CRPSaUed WR QRQ-AbRUigiQaOV iQ CaQada, AbRUigiQaO

cRPPXQiWieV haYe higheU PeQWaO heaOWh cRQceUQV, ZiWh UaWeV YaU\iQg dUaPaWicaOO\ beWZeeQ

diffeUeQW cRPPXQiWieV (NeOVRQ & WiOVRQ, 2017). GiYeQ WhaW e[iVWiQg UeVeaUch RfWeQ gURXSV

AbRUigiQaO cRPPXQiWieV aV RQe, WheUe iV OeVV ePShaViV RQ Whe YaU\iQg UaWeV Rf iQdiYidXaO

cRPPXQiWieV OeadiQg WR OeVV aZaUeQeVV Rf each cRPPXQiWieV VWUXggOeV, aQd OeVV iQdiYidXaOi]ed

UeVRXUceV.

A Oack Rf UeVeaUch iQ AbRUigiQaO cRPPXQiWieV cUeaWeV a kQRZOedge gaS VXch WhaW fRRd

VecXUiW\ aQd QXWUiWiRQaO iQWake VWXdieV fRcXV RQ \RXWh aQd fePaOe dieWaU\ iQWake ZhiOe SOaciQg OeVV

aWWeQWiRQ RQ adXOW PaOe SRSXOaWiRQV. AccRUdiQg WR AQdeUVRQ (2019), PRVW AbRUigiQaO PaOeV begiQ

ZRUkiQg fURP Whe ageV Rf 25 WR 34, aQd WhXV UeVeaUch VXUURXQdiQg XQePSOR\ed PeQ Rf WhiV age

gURXS iV VcaUce. AbRUigiQaO ideQWiWieV aUe RfWeQ gURXSed aV RQe ZhiOe cRQdXcWiQg UeVeaUch,

OeadiQg WR geQeUaO UeVXOWV fRU iQdiYidXaO gURXSV. WaOdUaP (2013) fRXQd WhaW geQeUaOi]iQg
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AbRUigiQaO cRPPXQiWieV daPageV RQe¶V VeQVe Rf ideQWiW\ aQd iQfOicWV hiVWRUicaO WUaXPa aQd

SRVVibO\ PeQWaO heaOWh cRQceUQV. DXe WR MpWiV¶ EXURSeaQ deVceQW, Whe\ ZeUe RQO\ UeceQWO\

UecRgQi]ed aV aQ AbRUigiQaO gURXS iQ CaQada, PakiQg iW eVVeQWiaO WR e[SORUe WhiV gURXS (BhaZUa

eW aO., 2015). WiWh cXUUeQW UeVeaUch fRcXViQg heaYiO\ RQ FiUVW NaWiRQV fePaOeV aQd RYeUORRkiQg

MpWiV aQd IQXiW SRSXOaWiRQV, WhiV VWXd\ aQaO\]eV FiUVW NaWiRQV aQd MpWiV PaOe SRSXOaWiRQV.

The SUiPaU\ UeVeaUch TXeVWiRQ Rf WhiV VWXd\ iV ³IV WheUe aQ aVVRciaWiRQ beWZeeQ

ePSOR\PeQW VWaWXV (ePSOR\ed aQd XQePSOR\ed) aQd eaWiQg habiWV (SRRU PeaQV cRQVXPed fUXiWV

aQd YegeWabOeV OeVV WhaQ WZR WiPeV a da\ aQd gRRd PeaQV cRQVXPed WZR RU PRUe WiPeV a da\) iQ

PaOeV aged 25 WR 34 ZhR ideQWif\ aV SiQgOe IdeQWiW\ FiUVW NaWiRQV cRPSaUed WR SiQgOe IdeQWiW\

MpWiV PaOeV iQ Whe VaPe age gURXS?´ The SUiPaU\ RXWcRPe iV eaWiQg habiWV. GiYeQ WhaW PRVW

AbRUigiQaO PeQWaO heaOWh UeVeaUch ORRkV aW aQ[ieW\ iQ fePaOeV ZiWh OiWWOe fRcXV RQ PaOeV, Whe

VecRQdaU\ UeVeaUch TXeVWiRQ iQ WhiV VWXd\ iV ³IV WheUe aQ aVVRciaWiRQ beWZeeQ ePSOR\PeQW VWaWXV

(ePSOR\ed aQd XQePSOR\ed) aQd Whe SUeVeQce Rf chURQic aQ[ieW\ iQ PaOeV aged 25 WR 34 ZhR

ideQWif\ aV SiQgOe IdeQWiW\ FiUVW NaWiRQV cRPSaUed WR SiQgOe IdeQWiW\ MpWiV PaOeV iQ Whe VaPe age

gURXS?´ The SUiPaU\ RXWcRPe iV Whe SUeVeQce Rf aQ[ieW\. The SXUSRVe Rf WhiV VWXd\ iV WR aQaO\]e

facWRUV ZiWhiQ AbRUigiQaO cRPPXQiWieV WhaW aUe iQWeUcRQQecWed bXW XQdeU-UeVeaUched.

MHWKRGV

SWXG\ DHVLJQ DQG DDWDEDVH

SWaWiVWicV CaQada adPiQiVWeUed Whe 2017 AbRUigiQaO PeRSOeV SXUYe\ (APS) fURP JaQXaU\

16, 2017 WR AXgXVW 15, 2017, aQd iW iQcOXdeV iQfRUPaWiRQ fURP Whe 2016 CeQVXV Rf PRSXOaWiRQ

(SWaWiVWicV CaQada, 2018b). APS iV aQ RbVeUYaWiRQaO, cURVV-VecWiRQaO VXUYe\ WhaW aQaO\]ed

iQdiYidXaOV iQ CaQada ZhR ideQWified aV FiUVW NaWiRQV, MpWiV, RU IQXiW aQd e[cOXded FiUVW NaWiRQV

iQ YXkRQ aQd NRUWhZeVW TeUUiWRUieV (AOi-HaVVaQ eW aO., 2020). IQWeUYieZV ZeUe heOd iQ-SeUVRQ, b\
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ShRQe, RU a bOeQd Rf bRWh (SWaWiVWicV CaQada, 2018b). The VXUYe\ fRcXVed RQ WRSicV VXch aV

heaOWh, iQcRPe, edXcaWiRQ, fRRd habiWV, WUaQVSRUWaWiRQ, aQd ePSOR\PeQW. ThiV VXUYe\ aiPed WR

RbWaiQ iQfRUPaWiRQ abRXW AbRUigiQaO SeRSOe iQ CaQada WR gXide SROic\ aQd SURgUaPPiQg

acWiYiWieV WaUgeWed aW eQhaQciQg WheiU ZeOfaUe (SWaWiVWicV CaQada, 2018b).

SWXG\ PDUWLFLSDQWV

The fiQaO daWabaVe iQcOXded 998 SaUWiciSaQWV. The iQcOXViRQ cUiWeUia cRQViVWed Rf

iQdiYidXaOV aged 25 WR 34 \eaUV, ideQWified aV PaOe, SiQgOe IdeQWiW\ FiUVW NaWiRQV RU MpWiV, aQd aUe

ePSOR\ed RU XQePSOR\ed. PaUWiciSaQWV ZeUe e[cOXded fURP Whe fiQaO daWabaVe if Whe\ did QRW faOO

iQWR WheVe caWegRUieV. MiVViQg daWa ZaV deOeWed baVed RQ iQdiYidXaOV ZhR aQVZeUed ³QRW VWaWed´

fRU Whe deSeQdeQW YaUiabOe, ³FUXiW aQd YegeWabOe cRQVXPSWiRQ - FUeTXeQc\.´

SWXG\ OXWFRPHV

IQ WhiV VWXd\, Whe SUiPaU\ RXWcRPe ZaV eaWiQg habiWV, aQd Whe YaUiabOe ³FUXiW aQd

YegeWabOe cRQVXPSWiRQ - FUeTXeQc\´ ZaV XVed WR aVVeVV WhiV. PaUWiciSaQWV ZeUe aVked, ³OQ

aYeUage hRZ RfWeQ dR \RX eaW fUXiWV aQd YegeWabOeV? FUXiWV iQcOXde fUeVh, fUR]eQ, RU caQQed fUXiWV

bXW dR QRW iQcOXde fUXiW jXice. VegeWabOeV iQcOXde fUeVh, fUR]eQ, RU caQQed YegeWabOeV´ (SWaWiVWicV

CaQada, 2018a). The aQVZeU chRiceV WhaW ZeUe aQaO\]ed iQcOXded ³WZR RU PRUe WiPeV a da\,´

³RQce a da\,´  ³a feZ WiPeV a Zeek,´ ³abRXW RQce a Zeek RU OeVV,´ RU ³QeYeU/haUdO\ eYeU´

(SWaWiVWicV CaQada, 2018a). TR defiQe gRRd eaWiQg habiWV aQd SRRU eaWiQg habiWV, ³WZR RU PRUe

WiPeV a da\´ UeSUeVeQWed gRRd eaWiQg habiWV, ZhiOe aOO RWheU RSWiRQV UeSUeVeQWed SRRU eaWiQg

habiWV. GiYeQ WhaW CaQada¶V FRRd GXide UecRPPeQdV fiYe VeUYiQgV Rf fUXiWV aQd YegeWabOeV SeU

da\, Whe caWegRU\ ³WZR RU PRUe WiPeV a da\´ ZaV Whe cORVeVW WR WhiV aPRXQW aQd, aV VXch, ZaV

cOaVVified aV gRRd eaWiQg habiWV (BOack & BiOOeWWe, 2013). CRQVXPiQg WhiV fRRd gURXS haV
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iPSRUWaQW iPSOicaWiRQV fRU SXbOic heaOWh, aV fUXiWV aQd YegeWabOeV aUe high iQ QXWUieQWV aQd UedXce

Whe UiVk Rf chURQic diVeaVeV, Oike caQceU aQd caUdiRYaVcXOaU diVeaVeV (SOaYiQ & LOR\d, 2012).

The SUiPaU\ RXWcRPe fRU Whe VecRQdaU\ TXeVWiRQ ZaV Whe SUeVeQce Rf chURQic aQ[ieW\,

Zhich ZaV PeaVXUed baVed RQ Whe TXeVWiRQ, ³DR \RX haYe aQ aQ[ieW\ diVRUdeU VXch aV a ShRbia,

RbVeVViYe-cRPSXOViYe diVRUdeU, RU a SaQic diVRUdeU?´ IQ Whe daWabaVe, WhiV ZaV Whe RQO\ TXeVWiRQ

VSecific WR Whe SUeVeQce Rf aQ[ieW\ diVRUdeUV. The aQVZeU chRiceV aQaO\]ed ZeUe ³\eV´ aQd ³QR,´

aQd iQdiYidXaOV ZhR aQVZeUed ³dRQ¶W kQRZ´ ZeUe UecRded iQWR Whe ³QR´ caWegRU\ (SWaWiVWicV

CaQada, 2018a). IQYeVWigaWiQg aQ[ieW\ caQ SURYide aQ iQceQWiYe fRU iQcRUSRUaWiQg PeQWaO heaOWh

UeVRXUceV ZiWhiQ ZRUkSOaceV aQd fRU iQdiYidXaOV WhaW aUe VeekiQg ZRUk (RajgRSaO, 2010).

AGGLWLRQDO DDWD CROOHFWLRQ

FRRd VecXUiW\ aQd SRVW-VecRQdaU\ edXcaWiRQ ZeUe aQWiciSaWed WR be cRQfRXQdiQg YaUiabOeV

fRU Whe SUiPaU\ TXeVWiRQ. The YaUiabOe ³FRRd VecXUiW\ VWaWXV - CaQadiaQ MeWhRd'' ZaV baVed RQ

Vi[ TXeVWiRQV (FS_Q05 WhURXgh FS_Q30), aQd UeVSRQVeV ZeUe ³fRRd VecXUe,´ ³PRdeUaWe fRRd

iQVecXUiW\,´ aQd ³VeYeUe fRRd iQVecXUiW\´ (SWaWiVWicV CaQada, 2018a). MRUaOeV & BeUkRZiW]

(2016) fRXQd a OiQk beWZeeQ fRRd iQVecXUiW\ aQd XQheaOWh\ dieWaU\ SUacWiceV iQ QRQ-AbRUigiQaOV,

VR WhiV YaUiabOe ZaV XVed WR deWeUPiQe ZheWheU Whe VaPe aSSOieV WR AbRUigiQaO PaOeV. The VecRQd

YaUiabOe WhaW ZaV aQaO\]ed ZaV ³PRVW-VecRQdaU\ - EdXcaWiRQ WakeQ - UQiYeUViW\

ceUWif./diSORPa/degUee,´ aQd Whe aQVZeU chRiceV cRQVideUed ZeUe ³\eV,´ aQd ³QR,´ ZhiOe ³YaOid

VkiS,´ ³dRQ¶W kQRZ,´ aQd ³QRW VWaWed´ ZeUe UecRded aV ³QR´ (SWaWiVWicV CaQada, 2018a). RiSSiQ eW

aO. (2020) fRXQd WhaW higheU edXcaWiRQ VWaWXV iQ ORZeU-iQcRPe aUeaV haV VhRZQ iQcUeaVed

QXWUiWiRQaO iQWake aQd heaOWh\ eaWiQg iQ QRQ-AbRUigiQaO faPiOieV. AQaO\]iQg SRVW-VecRQdaU\

edXcaWiRQ heOSed deWeUPiQe ZheWheU VXch a cRUUeOaWiRQ e[iVWV beWZeeQ SRVW-VecRQdaU\ edXcaWiRQ

aQd heaOWh\ eaWiQg iQ AbRUigiQaO PaOeV.
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SWDWLVWLFDO AQDO\VLV

SWaWiVWicaO aQaO\VeV ZeUe UXQ XViQg YeUViRQ 28 Rf Whe SPSS SWaWiVWicV VRfWZaUe aQd WhURXgh

Whe PaQiSXOaWiRQ Rf Whe RUigiQaO daWaVeW fRXQd RQ ODESI. TabOe 1 iQcOXded YaUiabOeV UeOaWed WR

Whe iQdeSeQdeQW aQd deSeQdeQW YaUiabOe(V) aQd ZaV VXPPaUi]ed baVed RQ WZR gURXSV. AOO

YaUiabOeV XVed iQ Whe aQaO\ViV ZeUe caWegRUicaO YaUiabOeV, VR a OiPiWed QXPbeU Rf WeVWV cRXOd be

cRQdXcWed, aQd a QRUPaOiW\ WeVW ZaV QRW UeTXiUed. The daWa ZeUe fiOWeUed fRU Age (25-34 \eaUV

ROd), Se[ (PaOe), aQd IdeQWiW\ (SiQgOe IdeQWiW\ FiUVW NaWiRQV RU MpWiV). A 2[2 Chi-VTXaUe WeVW

aVVeVVed fUXiW aQd YegeWabOe cRQVXPSWiRQ diffeUeQceV beWZeeQ ePSOR\ed aQd XQePSOR\ed PeQ,

fRU FiUVW NaWiRQV aQd MpWiV. A SSeaUPaQ RhR¶V cRUUeOaWiRQ eYaOXaWed ZheWheU fRRd VecXUiW\

VWaWXV aQd SRVW-VecRQdaU\ edXcaWiRQ fXOfiOOed Whe UXOeV fRU a biQaU\ ORgiVWic UegUeVViRQ ZiWh Whe

cXW-Rff YaOXe Rf aW OeaVW 0.10. The biQaU\ ORgiVWic UegUeVViRQ aVVeVVed ZheWheU Whe SUedicWRU

YaUiabOeV ZeUe VigQificaQWO\ UeOaWed WR fUXiW aQd YegeWabOe cRQVXPSWiRQ. The S-YaOXe Rf 0.05

heOSed deWeUPiQe VigQificaQce. PUeYiRXV OiWeUaWXUe VhRZV WhaW AbRUigiQaO cRPPXQiWieV Oack

edXcaWiRQ aQd WeQd WR be fRRd iQVecXUe, bXW Whe iPSOicaWiRQV fRU eaWiQg habiWV aUe

XQdeU-UeVeaUched, heQce Whe UaWiRQaOe fRU chRRViQg WheVe YaUiabOeV (AQdeUVRQ, 2019). FRU Whe

VecRQdaU\ TXeVWiRQ, a 2[2 Chi-VTXaUe WeVW aVVeVVed Whe SUeVeQce Rf chURQic aQ[ieW\ beWZeeQ

ePSOR\ed aQd XQePSOR\ed PaOeV, fRU FiUVW NaWiRQV aQd MpWiV.

RHVXOWV

The daWaVeW VWaUWed ZiWh 20849 SaUWiciSaQWV. BaVed RQ Whe iQcOXViRQ aQd e[cOXViRQ cUiWeUia,

1000 SaUWiciSaQWV UePaiQed, Rf Zhich 550 ZeUe FiUVW NaWiRQV aQd 450 ZeUe MpWiV. MiVViQg daWa

ZaV UePRYed baVed RQ SaUWiciSaQWV ZhR aQVZeUed ³QRW VWaWed´ fRU Whe deSeQdeQW YaUiabOe, fUXiW

aQd YegeWabOe cRQVXPSWiRQ, Zhich eQWaiOed fRXU UeVSRQdeQWV; WZR FiUVW NaWiRQV aQd WZR MpWiV.

The VWXd\ cRQViVWed Rf 996 PaOe SaUWiciSaQWV aged 25 WR 34 \eaUV ROd.
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TabOe 1 (Q = 996) cRQViVWed Rf 548 FiUVW NaWiRQV aQd 448 MpWiV, aOO Rf Zhich aUe PaOe,

aged 25 WR 34, aQd UeVide iQ CaQada. Of Whe SiQgOe IdeQWiW\ FiUVW NaWiRQV UeVSRQdeQWV, 381

UeVSRQded ³ePSOR\ed,´ aQd 167 UeVSRQded ³XQePSOR\ed´ ZheQ aVked abRXW WheiU ePSOR\PeQW

VWaWXV. Of Whe SiQgOe IdeQWiW\ MpWiV UeVSRQdeQWV, 367 UeVSRQded ³ePSOR\ed,´ aQd 81 aQVZeUed

³XQePSOR\ed.´ TabOe 1 VhRZV Whe deVcUiSWiYe chaUacWeUiVWicV Rf Whe VWXd\ SRSXOaWiRQ.

TDEOH 1. CKDUDFWHULVWLFV RI PDOHV DJHG 25 WR 34 ZKR LGHQWLI\ DV SLQJOH IGHQWLW\ FLUVW NDWLRQV

FRPSDUHG WR PDOHV DJHG 25 WR 34 ZKR LGHQWLI\ DV SLQJOH IGHQWLW\ MpWLV (Q = 996).

9DULDEOH SLQJOH IGHQWLW\ FLUVW NDWLRQV
(Q = 548)
NR. (%)

SLQJOH IGHQWLW\ MpWLV
(Q = 448)
NR. (%)

EPSOR\PHQW

Emplo\ment status in reference Zeek

EPSOR\ed
UQePSOR\ed

381 (69.5)
167 (30.5)

367 (81.9)
81 (18.1)

EDWLQJ HDELWV

Fruit and Yegetable consumption - Frequenc\

TZR RU PRUe WiPeV a da\
OQce a da\
A feZ WiPeV a Zeek
AbRXW RQce a Zeek RU OeVV, RU
QeYeU/haUdO\ QeYeU

214 (39.1)
193 (35.2)
109 (19.9)
32 (5.8)

200 (44.6)
161 (35.9)
75 (16.7)
12 (2.7)

FRRG SHFXULW\

Food securit\ status - Canadian Method

FRRd VecXUe
MRdeUaWe fRRd iQVecXUiW\
SeYeUe fRRd iQVecXUiW\
NRW VWaWed

353 (64.4)
140 (25.5)
54 (9.9)
1 (0.2)

323 (72.1)
87 (19.4)
37 (8.3)
1 (0.2)

EGXFDWLRQ

Postsecondar\ - Education taken - UniYersit\ certif./diploma/degree
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YeV
NR
VaOid VkiS
DRQ¶W kQRZ
NRW VWaWed

103 (18.8)
226 (41.2)
216 (39.4)
1 (0.2)
2 (0.4)

112 (25.0)
204 (45.5)
129 (28.8)
1 (0.2)
2 (0.4)

MHQWDO HHDOWK

Chronic Conditions - An[iet\ Disorder

YeV
NR
DRQ¶W kQRZ

71 (13.0)
474 (86.5)
3 (0.5)

60 (13.4)
387 (86.4)
1 (0.2)

VaOXeV aUe OiVWed aV Whe QXPbeU (%) Rf SaUWiciSaQWV. MiVViQg daWa ZaV UePRYed fURP Whe daWa VeW.

FigXUe 1 diVSOa\ed Whe QXPbeU Rf FiUVW NaWiRQV SaUWiciSaQWV [Q = 548] aQd Whe QXPbeU Rf

MpWiV SaUWiciSaQWV [Q = 448] ZhR had gRRd RU SRRU eaWiQg habiWV baVed RQ WheiU ePSOR\PeQW

VWaWXV.

FLJXUH 1. RHVXOWV IURP D 2[2 FKL-VTXDUH DVVHVVLQJ HDWLQJ KDELWV EDVHG RQ HPSOR\PHQW

VWDWXV. A - Chi-VTXaUe UeVXOWV fRU FiUVW NaWiRQV SaUWiciSaQWV (Q = 548). B - Chi-VTXaUe UeVXOWV fRU

MpWiV SaUWiciSaQWV (Q = 448). SWaWiVWicaO VigQificaQce iV deQRWed b\ aVWeUiVkV.

BaVed RQ FigXUe 1A, 166 (44%) ePSOR\ed FiUVW NaWiRQV SaUWiciSaQWV UeSRUWed gRRd eaWiQg

habiWV, ZhiOe 215 (59%) UeSRUWed SRRU eaWiQg habiWV. 48 (29%) XQePSOR\ed FiUVW NaWiRQV

SaUWiciSaQWV UeSRUWed gRRd eaWiQg habiWV, ZhiOe 119 (71%) UeSRUWed SRRU eaWiQg habiWV. The
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S-YaOXe fRU Whe 2[2 Chi-VTXaUe ZaV 0.001. BaVed RQ FigXUe 1B, 176 (48%) Rf ePSOR\ed MpWiV

UeVSRQdeQWV UeSRUWed gRRd eaWiQg, ZhiOe 191 (52%) UeSRUWed SRRU eaWiQg habiWV. Of Whe

XQePSOR\ed MpWiV SaUWiciSaQWV, 24 (30%) UeSRUWed gRRd eaWiQg habiWV, aQd 57 (70%) UeSRUWed

SRRU eaWiQg habiWV. The S-YaOXe fRU Whe 2[2 Chi-VTXaUe ZaV 0.004.

FigXUe 2 diVSOa\ed Whe QXPbeU Rf FiUVW NaWiRQV SaUWiciSaQWV [Q = 548] aQd Whe QXPbeU Rf

MpWiV SaUWiciSaQWV [Q = 448] ZhR UeSRUWed SUeVeQce RU abVeQce Rf aQ[ieW\ baVed RQ WheiU

ePSOR\PeQW VWaWXV.

FLJXUH 2. RHVXOWV IURP D 2[2 FKL-VTXDUH DVVHVVLQJ SUHVHQFH RI FKURQLF DQ[LHW\ EDVHG RQ

HPSOR\PHQW VWDWXV. A - Chi-VTXaUe UeVXOWV fRU FiUVW NaWiRQV SaUWiciSaQWV (Q = 548). B -

Chi-VTXaUe UeVXOWV fRU MpWiV SaUWiciSaQWV (Q = 448). SWaWiVWicaO VigQificaQce iV deQRWed b\

aVWeUiVkV.

BaVed RQ Whe daWabaVe, WhUee FiUVW NaWiRQV aQVZeUed ³QRW VWaWed,´ aQd RQe MpWiV

aQVZeUed ³QRW VWaWed;´ aOO ZeUe UecRded aV ³QR.´ BaVed RQ FigXUe 2A, 39 (10%) ePSOR\ed FiUVW

NaWiRQV SaUWiciSaQWV UeSRUWed SUeVeQce Rf chURQic aQ[ieW\, ZhiOe 342 (90%) UeSRUWed QR SUeVeQce

Rf chURQic aQ[ieW\. 32 (19%) XQePSOR\ed FiUVW NaWiRQV UeSRUWed SUeVeQce Rf chURQic aQ[ieW\,

ZhiOe 135 (81%) UeSRUWed QR SUeVeQce. The S-YaOXe fRU Whe 2[2 chi-VTXaUe ZaV 0.006. BaVed RQ

FigXUe 2B, 46 (13%) ePSOR\ed MpWiV SaUWiciSaQWV UeSRUWed SUeVeQce Rf chURQic aQ[ieW\, ZhiOe
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321 (87%) UeSRUWed QR SUeVeQce Rf chURQic aQ[ieW\. 14 (17%) XQePSOR\ed MpWiV SaUWiciSaQWV

UeSRUWed Whe SUeVeQce Rf chURQic aQ[ieW\, ZhiOe 67 (83%) UeSRUWed QR SUeVeQce Rf chURQic

aQ[ieW\. The S-YaOXe fRU Whe 2[2 chi-VTXaUe ZaV 0.339.

SSHDUPDQ¶V RKR CRUUHODWLRQ

FRU FiUVW NaWiRQV, Whe SSeaUPaQ¶V RhR aQaO\ViV fRU SRVW-VecRQdaU\ edXcaWiRQ \ieOded U =

-0.109, S = 0.049, aQd U = -0.179, S < 0.001 fRU fRRd VecXUiW\ VWaWXV. UViQg a cXW-Rff YaOXe Rf 0.1,

bRWh YaUiabOeV ZeUe UeOaWed WR Whe deSeQdeQW YaUiabOe. FRU MpWiV, Whe aQaO\ViV fRU SRVW-VecRQdaU\

edXcaWiRQ \ieOded U = -0.146, S = 0.010, aQd U = -0.172, S < 0.001 fRU fRRd VecXUiW\ VWaWXV. UViQg

a cXW-Rff YaOXe Rf 0.1, bRWh YaUiabOeV ZeUe UeOaWed WR Whe deSeQdeQW YaUiabOe.

BLQDU\ LRJLVWLF RHJUHVVLRQ

TabOe 2 aQd 3 VhRZV Whe biQaU\ ORgiVWic UegUeVViRQ RXWSXW fRU Whe WZR SUedicWRU YaUiabOeV.

B UeSUeVeQWV Whe UegUeVViRQ cRefficieQW Zhich VhRZV Whe UeOaWiRQVhiS beWZeeQ SRRU eaWiQg habiWV

aQd Whe SUedicWRU YaUiabOeV. WaOd VhRZV Whe iPSRUWaQce Rf Whe SUedicWRU YaUiabOe¶V cRQWUibXWiRQ.

The VigQificaQce YaOXe VhRZV ZheWheU Whe SUedicWRU YaOXeV VigQificaQWO\ cRQWUibXWe WR Whe

deSeQdeQW YaUiabOe, aW aOSha OeYeO S > 0.05.

TDEOH 2. BLQDU\ ORJLVWLF UHJUHVVLRQ RXWSXW H[DPLQLQJ WKH DVVRFLDWLRQ EHWZHHQ SRRU HDWLQJ

KDELWV ZLWK SRVW-VHFRQGDU\ HGXFDWLRQ DQG IRRG VHFXULW\ VWDWXV IRU FLUVW NDWLRQV (Q = 548).
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AccRUdiQg WR Whe OPQibXV TeVWV Rf MRdeO CRefficieQWV, Whe chi-VTXaUe YaOXe ZaV 17.811,

aQd RQO\ RQe SUedicWRU YaUiabOe ZaV VigQificaQW, Zhich ZaV fRRd VecXUiW\ VWaWXV (S < 0.001). The

PRdeO cRUUecWO\ cOaVVified 61.1% Rf caVeV. The RddV Rf haYiQg SRRU eaWiQg habiWV ZeUe 2.613

(95% CI 1.552 - 4.400) WiPeV higheU fRU SaUWiciSaQWV ZiWh fRRd iQVecXUiW\.

TDEOH 3. BLQDU\ ORJLVWLF UHJUHVVLRQ RXWSXW H[DPLQLQJ WKH DVVRFLDWLRQ EHWZHHQ SRRU HDWLQJ

KDELWV ZLWK SRVW-VHFRQGDU\ HGXFDWLRQ DQG IRRG VHFXULW\ VWDWXV IRU MpWLV (Q = 548).

AccRUdiQg WR Whe OPQibXV TeVWV Rf MRdeO CRefficieQWV, Whe chi-VTXaUe YaOXe ZaV 13.470.

BRWh SUedicWRU YaUiabOeV ZeUe VigQificaQW, ZiWh S = 0.015 fRU SRVW-VecRQdaU\ edXcaWiRQ aQd S =

0.011 fRU fRRd VecXUiW\ VWaWXV. The PRdeO cRUUecWO\ cOaVVified 58.9% Rf caVeV. The RddV Rf haYiQg

SRRU eaWiQg habiWV ZeUe 1.793 (95% CI 1.119 - 2.871) WiPeV higheU fRU SaUWiciSaQWV ZiWhRXW

SRVW-VecRQdaU\ edXcaWiRQ aQd 2.016 (95% CI 1.177 - 3.451) WiPeV higheU fRU SaUWiciSaQWV ZiWh

fRRd iQVecXUiW\.

DLVFXVVLRQ

ThiV VWXd\ iQYeVWigaWed ZheWheU ePSOR\PeQW VWaWXV iPSacWed eaWiQg habiWV Rf FiUVW

NaWiRQV aQd MpWiV PaOeV. The PaiQ fiQdiQgV VXggeVW a VigQificaQW diffeUeQce iQ eaWiQg habiWV

baVed RQ ePSOR\PeQW VWaWXV fRU bRWh FiUVW NaWiRQV aQd MpWiV. FRU FiUVW NaWiRQV, WheUe ZaV a

VigQificaQW diffeUeQce iQ Whe SUeVeQce Rf aQ[ieW\ beWZeeQ iQdiYidXaOV ZhR aUe ePSOR\ed aQd

XQePSOR\ed.
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The VigQificaQW diffeUeQce iQ eaWiQg habiWV baVed RQ ePSOR\PeQW VWaWXV fRU FiUVW NaWiRQV

aQd MpWiV caQ be aWWUibXWed WR Whe idea WhaW ORZ iQcRPe Pa\ UeVXOW iQ SRRU eaWiQg habiWV.

AccRUdiQg WR AQdeUVRQ (2019), ePSOR\ed iQdiYidXaOV ZeUe PRUe OikeO\ WR be fRRd VecXUe WhaQ

WheiU XQePSOR\ed cRXQWeUSaUWV, Zhich Pa\ e[SOaiQ Zh\ fRRd VecXUiW\ iV a VigQificaQW SUedicWRU Rf

eaWiQg habiWV. DRPiQgR eW aO. (2020) fRXQd ViPiOaU UeVXOWV, VXch WhaW AbRUigiQaO faPiOieV ZhR UeO\

RQ VRciaO aVViVWaQce UaWheU WhaQ ePSOR\PeQW iQcRPe ZeUe aW a higheU UiVk Rf fRRd iQVecXUiW\,

SRRUeU eaWiQg habiWV, aQd RbeViW\ (DRPiQgR eW aO., 2020). BRWh gURXSV haYe high SURSRUWiRQV Rf

ORZeU-iQcRPe hRXVehROdV, Oed b\ ViQgOe PRWheUV deSeQdeQW RQ cRQYeQieQce VWRUeV aQd highO\

SURceVVed fRRdV ZhiOe QegOecWiQg PiOk, PeaW aOWeUQaWiYeV, aQd fUXiWV aQd YegeWabOeV (RichPRQd eW

aO., 2020). SWXdieV haYe VhRZQ WhaW UegaUdOeVV Rf AbRUigiQaO ideQWiW\, ePSOR\PeQW VWaWXV haV

iPSOicaWiRQV aVVRciaWed ZiWh fRRd VecXUiW\ aQd WhXV eaWiQg habiWV.

TheUe iV a VigQificaQW diffeUeQce iQ aQ[ieW\ baVed RQ ePSOR\PeQW VWaWXV fRU FiUVW NaWiRQV

bXW QRW fRU MpWiV Zhich Pa\ be dXe WR Whe higheU XQePSOR\PeQW UaWeV iQ FiUVW NaWiRQV. A VWXd\

cRQdXcWed b\ HX eW aO. (2019) fRXQd WhaW FiUVW NaWiRQ iQdiYidXaOV SUeVeQW ZiWh VigQificaQW gaSV iQ

WheiU iQcRPe aQd ePSOR\PeQW RXWcRPeV, Zhich cRXOd haYe iQdXced ORQg-WeUP fiQaQciaO aQ[ieW\.

AOWhRXgh PiQiPaO UeVeaUch ZaV cRQdXcWed RQ MpWiV' heaOWh, Whe iQVigQificaQW diffeUeQce beWZeeQ

ePSOR\PeQW VWaWXV aQd aQ[ieW\ fRU MpWiV cRQWUadicWV SUeYiRXV VWXdieV. AccRUdiQg WR HahPaQQ eW

aO. (2019), XQePSOR\ed MpWiV ZeUe aW UiVk fRU SRRU PeQWaO heaOWh, iQcOXdiQg aQ[ieW\ aQd

deSUeVViRQ, bXW Whe UeVXOWV Rf WhiV VWXd\ VhRZed WhaW Whe PajRUiW\ Rf XQePSOR\ed MpWiV PeQ did

QRW haYe aQ[ieW\. OWheU cRQfRXQdiQg YaUiabOeV iQ Whe daWabaVe, VXch aV faPiO\ iQcRPe, PeQWaO

heaOWh cRQVXOWaWiRQV, aQd OeiVXUe acWiYiWieV (hXQWiQg, fiVhiQg, cUafWV, aQd PakiQg cORWhiQg) cRXOd

UedXce/iQhibiW feeOiQgV Rf aQ[ieW\.
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TheUe iV a VigQificaQW diffeUeQce iQ eaWiQg habiWV aPRQg MpWiV baVed RQ WheiU

SRVW-VecRQdaU\ edXcaWiRQ. FiQgeU eW aO. (2013) VXSSRUWV WhiV, aV adXOWV ZiWh a higheU OeYeO Rf

edXcaWiRQ UeSRUWed higheU cRQVXPSWiRQ Rf eQeUg\-deQVe fRRd PRUe fUeTXeQWO\ WhaQ adXOWV ZiWh a

ORZeU OeYeO Rf edXcaWiRQ. SiPiOaUO\, SOaWeU & MXdU\j (2016) fRXQd WhaW AbRUigiQaO CaQadiaQV

ZeUe PRUe OikeO\ WR UeSRUW SRRU eaWiQg habiWV WhaQ WheiU highO\ edXcaWed cRXQWeUSaUWV. ThiV

VXSSRUWV Whe VigQificaQW fiQdiQgV Rf MpWiV' eaWiQg habiWV aQd SRVW-VecRQdaU\ edXcaWiRQ ZhiOe

cRQWUadicWiQg Whe iQVigQificaQW diffeUeQce iQ eaWiQg habiWV fRU FiUVW NaWiRQV baVed RQ

SRVW-VecRQdaU\ edXcaWiRQ. AUUiagada (2021) fRXQd WhaW edXcaWiRQ iV OeVV acceVVibOe fRU FiUVW

NaWiRQV cRPSaUed WR MpWiV, ZiWh a 10% diffeUeQce iQ SRVW-VecRQdaU\ edXcaWiRQ beWZeeQ PeQ iQ

bRWh cRPPXQiWieV. The iQVigQificaQW fiQdiQg Pa\ be dXe WR cRQfRXQdiQg YaUiabOeV iQ Whe

daWabaVe, VXch aV VkiOOV OeYeO. SWaWiVWicV CaQada (2015) VhRZV WhaW edXcaWiRQ iV QRW Whe RQO\ facWRU

OiQked WR OabRU PaUkeW VXcceVV. OWheU VkiOOV VXch aV cRPSXWeU aQd QXPeUac\ VkiOOV SOa\ a YiWaO

UROe iQ Whe VXcceVV Rf ePSOR\PeQW fRU FiUVW NaWiRQV PeQ, Zhich Pa\ iPSacW Whe OeYeO Rf fRRd

VecXUiW\ aQd eaWiQg habiWV fRU WhiV SRSXOaWiRQ (SWaWiVWicV CaQada, 2015).

The fiQdiQgV ePShaVi]e Whe iPSRUWaQce Rf UeVeaUchiQg iQdiYidXaO AbRUigiQaO ideQWiWieV

UaWheU WhaQ geQeUaOi]iQg UeVXOWV fRU aOO AbRUigiQaOV. GeQeUaOO\, UeVeaUch fRcXVeV RQ chiOdUeQ aQd

ZRPeQ'V eaWiQg habiWV aQd fRRd iQVecXUiW\ iQ ViQgOe-SaUeQW hRXVehROdV. The fiQdiQgV Rf WhiV VWXd\

Vhed OighW RQ Whe iPSRUWaQce Rf UeVeaUchiQg PaOe eaWiQg habiWV aQd hRZ a VRciaO deWeUPiQaQW Oike

ePSOR\PeQW Pa\ affecW WheP.

A OiPiWaWiRQ Rf WhiV VWXd\ iV WhaW SaUWiciSaQWV Pa\ faOO VXVceSWibOe WR VRciaO deViUabiOiW\

biaV ZheQ diVcXVViQg fUXiW aQd YegeWabOe cRQVXPSWiRQ, aV Whe\ Pa\ feeO iQfeUiRU VhaUiQg SRRU

eaWiQg habiWV. AQRWheU OiPiWaWiRQ Rf Whe VWXd\ iV WhaW iW e[cOXdeV AbRUigiQaO SRSXOaWiRQV UeVidiQg

iQ YXkRQ aQd NRUWhZeVW TeUUiWRUieV, Zhich Pa\ VkeZ Whe UeVXOWV aV WheiU iQcRPe, fRRd
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aYaiOabiOiW\, aQd ePSOR\PeQW Pa\ diffeU. AccRUdiQg WR DeaWRQ eW aO. (2020), cRPPXQiWieV iQ

NRUWheUQ CaQada e[SeUieQce eOeYaWed UaWeV Rf fRRd iQVecXUiW\ dXe WR iQfOaWiRQ, PakiQg WhiV

SRSXOaWiRQ iPSRUWaQW WR e[SORUe. The VWXd\ iV OiPiWed aV WheUe ZaV RQO\ RQe YaUiabOe UegaUdiQg

eaWiQg habiWV (fUXiWV aQd YegeWabOeV), aQd a baOaQced dieW cRQViVWV Rf YaUiRXV fRRd gURXSV. The

VWXd\ QegOecWed Whe e[aPiQaWiRQ Rf heaOWh\ eaWiQg iQ Whe IQXiW cRPPXQiW\, VR Whe cRQcOXViRQV

caQQRW be aSSOied WR WheP. AQRWheU OiPiWaWiRQ iV WhaW Whe diffeUeQce beWZeeQ SaUW-WiPe aQd

fXOO-WiPe ePSOR\PeQW Pa\ affecW eaWiQg habiWV, bXW WhiV ZaV QRW aQaO\]ed ZiWhiQ Whe VWXd\, VR Whe

UeVXOWV caQQRW be geQeUaOi]ed WR bRWh W\SeV Rf ePSOR\PeQW.

FXWXUe VWXdieV VhRXOd iQYeVWigaWe AbRUigiQaO eaWiQg habiWV baVed RQ aOO fRRd gURXSV Rf Whe

CaQadiaQ FRRd GXide. PXbOic heaOWh VhRXOd iPSOePeQW QXWUiWiRQ aQd heaOWh\ eaWiQg habiWV iQWR

high-VchRRO aQd SRVW-VecRQdaU\ cXUUicXOa VR WhaW adXOWV aUe cRQWiQXRXVO\ iQfRUPed abRXW Whe UiVkV

Rf XQheaOWh\ eaWiQg. The addiWiRQ Rf bUeakfaVW SURgUaPV iQ eOePeQWaU\, VecRQdaU\, aQd

SRVW-VecRQdaU\ iQVWiWXWiRQV caQ iQcUeaVe heaOWh\ eaWiQg. IW iV cUXciaO fRU \RXWh WR be VXUURXQded b\

heaOWh\ fRRd aV Whe\ aUe iPSUeVViRQabOe aQd OeaUQ habiWV baVed RQ WheiU eQYiURQPeQW, aQd aV VXch,

ZiOO cRQWiQXe iPSOePeQWiQg WheVe habiWV iQWR adXOWhRRd (BiUch eW aO., 2007). FXWXUe UeVeaUch

VhRXOd fRcXV RQ Whe ORQg-WeUP effecWV WhaW bUeakfaVW cOXbV haYe RQ chiOdUeQ aQd ZheWheU Whe\

VhRXOd be iPSOePeQWed iQ ZRUkSOaceV. PXbOic heaOWh VhRXOd accRXQW fRU iQcUeaVed aQ[ieW\ iQ FiUVW

NaWiRQV b\ aOORcaWiQg PRUe fXQdV WRZaUdV PeQWaO heaOWh UeVRXUceV fRU FiUVW NaWiRQV ePSOR\ed

aQd XQePSOR\ed WR heOS UedXce Whe UiVk aQd VeYeUiW\ Rf chURQic aQ[ieW\. ReVeaUcheUV VhRXOd

deWeUPiQe ZheWheU VSecific PeQWaO iOOQeVVeV cRUUeOaWe PRUe VigQificaQWO\ WR ePSOR\PeQW VWaWXV.

The iPSOicaWiRQV Rf WhiV UeVeaUch aiP WR eQhaQce Whe ZeOfaUe Rf iQdiYidXaO AbRUigiQaO

cRPPXQiWieV iQ CaQada.
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IQWURdXcWiRQ

The defiQiWiRQ Rf RYeUaOO heaOWh aQd ZeOO-beiQg iV diffeUeQW fRU eYeU\RQe ViQce eYeU\

SeUVRQ haV WheiU RZQ QeedV aQd RSiQiRQ abRXW ZhaW eOePeQWV Rf heaOWh aUe PRVW iPSRUWaQW WR

WheP. IQ PRVW caVeV, a SeUVRQ VhRXOd e[SORUe WheiU RZQ iQQeU VWUeQgWh aQd ZeaNQeVVeV, WR

eQcRXUage heaOWh\ ePRWiRQaO PaQagePeQW iQ WeUPV Rf VWUeVV aQd QegaWiYiW\ (DeiQeU, 2000). IW iV

cRPPRQO\ agUeed XSRQ WhaW Whe eOePeQWV WhaW aUe PRVW UeVSRQVibOe fRU a SeUVRQ¶V RYeUaOO

ZeOO-beiQg iQcOXde Sh\VicaO, PeQWaO aQd VRciaO heaOWh (WRUOd HeaOWh OUgaQi]aWiRQ, 2014). IQ

VhRUW, a SeUVRQ PXVW be Sh\VicaOO\ acWiYe, PeQWaOO\ VWabOe aQd haYe VecXUe VRciaO UeOaWiRQVhiSV WR

haYe gRRd RYeUaOO heaOWh aQd ZeOO-beiQg. IW haV beeQ SXbOiVhed aQd iQYeVWigaWed b\ PaQ\ WhaW

hXPaQV aUe VRciaO beiQgV (M�hO, 2018), aQd aQ aUgXPeQW cRXOd be Pade WhaW VRciaO heaOWh aQd b\

effecW, PeQWaO heaOWh, aUe Whe PRVW iPSRUWaQW aVSecWV WR UegXOaWiQg hXPaQ heaOWh aQd ZeOO-beiQg.

FRU WhRVe ZhR caQQRW UeceiYe gUaWif\iQg aPRXQWV Rf eiWheU, Whe\ Pa\ WXUQ WR RWheU VXbVWaQceV WR

UeceiYe WhaW dRSaPiQe hiW VXch aV aOcRhRO, RSiaWeV, aQd PRVW UeceQWO\, caQQabiV. CannabiV VaWiYa

L. iV a SV\chRacWiYe SOaQW WhaW haV beeQ ZideO\ XVed WhURXghRXW hXPaQ hiVWRU\ aV faU bacN aV

AQcieQW Eg\SW WiPeV (RXVVR, 2007). IW iV a VXbVWaQce WhaW haV VeeQ aQ iQcUeaVe iQ XVage. HRZeYeU

PXch Rf Whe eaUO\ UeVeaUch RQ caQQabiV aQd iWV effecWV VXffeU fURP SRRUO\ deVigQed VWXdieV WhaW

OiPiW Whe YaOidiW\ Rf VXch UeVXOWV (IYeUVeQ, 2003). CaQQabiQRidV aUe Whe cRPSRXQdV iQ caQQabiV

WhaW ZRUN ZiWhiQ Whe bRd\ aQd cUeaWe Whe SV\chRacWiYe effecWV Rf Whe SOaQW.

TheUe aUe PaQ\ W\SeV Rf caQQabiQRidV WhaW cRPe iQ diffeUeQW fRUPV. The\ aOO haYe YaU\iQg

effecWV baVed RQ Whe VWUaiQ Rf SOaQW Whe\ cRPe fURP, UeVXOWiQg iQ a ORW Rf UeVeaUch QeediQg WR be

dRQe WR XQdeUVWaQd aOO WheiU effecWV cOeaUO\. CaQQabiQRid-SeQViWiYe ReceSWRUV aUe fRXQd

WhURXghRXW Whe eQWiUeW\ Rf Whe CeQWUaO NeUYRXV S\VWeP (CNS) aQd iQWeUacW ZiWh PaQ\ diffeUeQW

QeXURWUaQVPiWWeUV (MXUNaU eW aO., 2021). AOWhRXgh Whe VSecific iQWeUacWiRQV beWZeeQ diffeUeQW
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caQQabiQRidV aQd Whe bUaiQ aUe VWiOO QRW fXOO\ XQdeUVWRRd, UeVeaUcheUV haYe SURYeQ WhaW

caQQabiQRidV dR iQ facW iQWeUacW diUecWO\ ZiWh Whe V\VWePV iQ Whe bUaiQ WhaW cRQWURO feaU aQd

aQ[ieW\ (MXUNaU eW aO., 2021). The\ haYe aOVR beeQ abOe WR SURYe WhaW Whe\ diUecWO\ iQWeUacW ZiWh

Whe eQ]\PeV WhaW PRdXOaWe dRSaPiQe UeOeaVe (PeWeUV eW aO., 2020).

The WZR PaiQ VWUaiQV Rf CaQQabiV aUe SaWiYa aQd IQdica. SaWiYa VWUaiQV Rf caQQabiV aUe

WhRXghW WR be PRUe VWiPXOaWiQg aQd cRQYeUVeO\, IQdica VWUaiQV aUe NQRZQ fRU UeOeaViQg VWUeVV aQd

aOORZiQg UeOa[aWiRQ, acWiQg aV PRUe Rf a deSUeVVaQW (PeWeUV eW aO., 2020). ReVeaUch haV beeQ

cRQdXcWed RQ WheVe VWUaiQV aQd Whe UeVXOWV aOigQ ZiWh WheVe deVcUiSWiRQV, hRZeYeU, ZheWheU RU QRW

WheVe effecWV aUe VigQificaQW eQRXgh WR be cOaVVified iQWR WheVe VeSaUaWe VWUaQdV iV VRPeWhiQg WhaW

iV VWiOO beiQg VWXdied (PeWeUV eW aO., 2020). PeRSOe ZiOO VPRNe diffeUeQW VWUaiQV UecUeaWiRQaOO\

deSeQdiQg RQ ZhaW effecWV Whe\ aUe ORRNiQg WR feeO aQd ZhaW eQYiURQPeQWV Whe\ aUe iQ. WiWh Whe

2019 WR cXUUeQW SARS-CRV-2 SaQdePic RccXUUiQg, WheUe haYe beeQ PaQ\ VWa\-aW-hRPe PaQdaWeV

beiQg SXW iQWR SOace aQd SeRSOe¶V daiO\ OifeVW\OeV haYe beeQ fRUced WR dUaVWicaOO\ chaQge. TheUe

haYe beeQ h\SRWheViV WhaW WhiV haV UeVXOWed iQ SeRSOe becRPiQg PRUe VWUeVVed RXW fRU YaU\iQg

UeaVRQV deSeQdiQg RQ WheiU ViWXaWiRQ. WiWh SeRSOe beiQg fRUced WR adMXVW WheiU daiO\ habiWV, RQe

cRXOd aVVXPe WhaW Whe\ aUe PRUe OiNeO\ WR ORRN WR e[WeUQaO VXbVWaQceV VXch aV caQQabiV WR heOS

WhePVeOYeV cRSe. The SaQdePic haV UeVXOWed iQ a chaQge Rf eQYiURQPeQW fRU PaQ\, aQd RXU

aQaO\ViV aiPV WR Vee if WheUe iV a cRQQecWiRQ beWZeeQ caQQabiV XVe aQd hRZ eQYiURQPeQWaO cXeV

caQ affecW PeQWaO heaOWh.

IW iV NQRZQ WhaW eQYiURQPeQWaO cXeV aQd VSecificiW\ haYe a VigQificaQW effecW RQ hRZ Whe

bRd\ SURceVVeV, aQd eYeQ cUaYeV dUXgV (SiegeO, 1999). E[WeQded habiWXaO dUXg XVe caQ UeVXOW iQ

VWeadiO\ iQcUeaViQg dUXg WROeUaQce aQd a cRQdiWiRQed UeVSRQVe WR Whe VXbVWaQceV befRUe Whe\ aUe

eYeQ iQWURdXced WR Whe V\VWeP (SiegeO, 1983). CRQVXPiQg dUXgV iQ aQ eQYiURQPeQW WhaW iV QRW
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aVVRciaWed ZiWh WhiV cRQdiWiRQed UeVSRQVe caQ UeVXOW iQ RYeUdRVeV dXe WR Whe bRd\ faiOiQg WR cRPe

WR hRPeRVWaViV (SiegeO, 1983). HRZeYeU, Whe NQRZOedge gaS iQ e[iVWiQg UeVeaUch iV iW iV XQNQRZQ

hRZ PXch eQYiURQPeQWaO cXeV affecWV hRPeRVWaViV Rf Whe bRd\ XQdeU fUeTXeQW caQQabiV

cRQVXPSWiRQ. WiWh Whe COVID-19 SaQdePic VigQificaQWO\ chaQgiQg iQdiYidXaOV¶ cRQVXPSWiRQ

eQYiURQPeQWV aQd SaWWeUQV, iW iV XQNQRZQ ZhaW QegaWiYe effecWV WhiV caQ haYe RQ Whe bRd\. We

ZiOO SUiPaUiO\ aVVeVV Whe affecWV Rf VXch chaQgeV RQ iQdiYidXaOV WhURXgh aQaO\ViV Rf WheiU

chaQgiQg PeQWaO heaOWh VWaWXV. WiWh UeVSecW WR hXPaQV beiQg VRciaO cUeaWXUeV, Ze ZiOO be

fRcXViQg RQ VRciaO behaYiRXUV aV iW iV a OaUge cRQWUibXWRU WR RYeUaOO hXPaQ heaOWh aQd ZeOO-beiQg.

The VRciaO/PeQWaO heaOWh YaUiabOeV UeOaWed WR VRciaO behaYiRXUV Ze ZiOO be XViQg WR

deWeUPiQe if WheUe iV a behaYiRUaO OiQN beWZeeQ diffeUeQWiaO caQQabiV cRQVXPSWiRQ eQYiURQPeQWV

aQd QegaWiYe heaOWh aUe: chaQgeV iQ caQQabiV XVe, Whe abiOiW\ WR PaiQWaiQ cORVe UeOaWiRQVhiSV, VeOf

UeSRUWed PeQWaO heaOWh, aQd XVage UeOaWed WR VWUeVV. AObeiW WheVe YaUiabOeV aUe QRW diUecW

PeaVXUePeQWV Rf PeQWaO heaOWh, Whe\ aUe a gRRd UefOecWiRQ Rf behaYiRXUV WhaW caQ ZRUVeQ RU

iQcUeaVe iQ WiPeV Rf VWUeVV RU aQ[ieW\. TheUefRUe, RXU gRaO iV WR e[SORUe if Whe VRciaO

diVWaQciQg-SURWRcROV iQ  CaQada dXUiQg Whe COVID-19 SaQdePic VigQificaQWO\ affecW Whe PeQWaO

heaOWh Rf  SeRSOe aged 15-24 ZhR cRQVXPe  UecUeaWiRQaO caQQabiV, cRPSaUed  WR WheiU PeQWaO heaOWh

VWaWXV  befRUe Whe iPSOePeQWaWiRQ Rf VRciaO diVWaQciQg PeaVXUeV? 
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MeWhRdV

ThiV UeVeaUch SaSeU XVeV daWa fURP Whe 2021 CaQadiaQ SeUVSecWiYeV VXUYe\ VeUieV 6,

cRQVWUXcWed b\ SWaWiVWicaO CaQada (IQcOXdiQg RQO\ OQWaUiR; e[cOXdiQg PUaiUieV SURYiQceV, AWOaQWic

OceaQic SURYiQceV aQd TeUUiWRUieV). CaQadiaQ SeUVSecWiYeV VXUYe\ VeUieV (CPSS) iV a

QaWiRQaO-Zide VPaOO aQd VhRUW TXeVWiRQQaiUe VXUYe\ deVigQed WR iQYeVWigaWe VRciRecRQRPic aQd

heaOWh VWaWXV Rf aOO CaQadiaQ ciWi]eQV fURP 10 SURYiQceV (E[cOXdiQg NRUWhZeVW TeUUiWRUieV, YXNRQ

aQd NXQaYXW). The PaMRU gRaO Rf CPSS iV WR diUecWO\ cROOecW CaQadiaQ ciWi]eQ¶V daWa iQ iPSURYiQg

SXbOic SROic\, ePeUgeQc\ QeedV aQd fedeUaO UegXOaWiRQV (SWXd\ dRcXPeQWaWiRQ, 2022).

PaUWiciSaWiRQ iQ Whe QaWiRQaO VXUYe\ SaQeO aQd TXeVWiRQQaiUeV iV YROXQWaU\ aQd UaQdRPi]ed,

WaUgeWiQg 31, 000 VeOecWed iQdiYidXaOV fURP LFS hRXVehROdV (LabRXU FRUce SXUYe\). The LabRXU

FRUce SXUYe\ XVeV a URWaWiQg SaQeO WR VeOecW UaZ VaPSOeV fRU Vi[ cRQVecXWiYe PRQWhV (SWXd\

dRcXPeQWaWiRQ, 2022). The 2021 CaQadiaQ SeUVSecWiYe VXUYe\ daWabaVeV ZeUe cROOecWed WhURXgh

OaUge cRhRUW VWXdieV (N= 3941) Zhich iQYROYe a VeUieV Rf TXeVWiRQQaiUeV WhaW UaWe UeVSRQdeQW

iQfRUPaWiRQ, VRciRecRQRPic VWaWXV, VXbVWaQce XVe aQd PeQWaO heaOWh iVVXeV RQ a VcaOe Rf 1 WR 5,

ZheUe 1 iQdicaWeV gRRd RU VPaOOeU VWaWXV aQd 5 iQdicaWeV ZRUVe RU OaUgeU VWaWXV. FRU e[aPSOe,

UaWiQg PeQWaO heaOWh VWaWXV RQ a VcaOe Rf 1 iQdicaWeV gRRd PeQWaO heaOWh VWaWXV, aQd UaWiQg RQ a

VcaOe Rf 5 iQdicaWeV bad PeQWaO heaOWh VWaWXV. AOO Rf Whe daWa ZeUe TXaOiWaWiYe aQd diVcUeWe daWa.

SXPPaU\ Rf SURceVVed iQfRUPaWiRQ dePRQVWUaWeV WhaW PRVW daWaVeW ZeUe iQ YaOide SeUceQWage Rf

99.8% aQd PiVViQg daWa aPRXQWV fRU 5 - 30% Rf WRWaO daWa cROOecWiRQ.

ThiV UeVeaUch SaSeU aVNV Whe VigQificaQce Rf COVID-19 iVROaWiRQ VWUaWegieV RQ PeQWaO

heaOWh aQd Whe cRQVXPSWiRQ Rf caQQabiV fRU iQdiYidXaOV aged 15 WR 24 \eaUV ROd. IW iV a

cURVV-VecWiRQaO aQd RbVeUYaWiRQaO daWa-baVed VWXd\. ThiV UeVeaUch SaSeU iQWeQded WR iQYeVWigaWe

VRciaO diVWaQciQg SURWRcROV iQ CaQada Yia VRciaO iVROaWiRQ (IQcOXdiQg ORcNdRZQ VWUaWegieV VXch aV
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OiPiWiQg RccXSaQc\ OeYeO, cORViQg SURgUaPV, OiPiWiQg VRciaO gaWheUiQg aQd VRciaOi]aWiRQ eYeQWV;

E[cOXdiQg SXbOic heaOWh PeaVXUeV VXch aV PaVN SROic\, SURPRWiRQaO VWUaWegieV aQd iQfRUPaWiYe

SURSagaQdaV). ThiV UeVeaUch VWXd\ ZiOO SeUfRUP chi-VTXaUed aQaO\ViV RQ 2 PaiQ caWegRUieV Rf

VWXd\ SaUWiciSaQW (IQcOXdiQg bRWh geQdeU aged 15 WR 24 \eaUV ROd; E[cOXdiQg bRWh geQdeU QRW aged

15 WR 24 \eaUV ROd, fXOO-WiPe PePbeUV Rf CaQadiaQ AUPed FRUceV, AbRUigiQaO UeVeUYeV aQd

VeWWOePeQW, iQVWiWXWiRQaOi]ed SRSXOaWiRQ, UePRWe UeVideQWV), cRPSaUed agaiQVW diffeUeQW caQQabiV

XVage (cXUUeQWO\ XViQg RU QRW cXUUeQWO\ XViQg) aQd gRRd PeQWaO heaOWh PaiQWeQaQce (UaWiQg PeQWaO

heaOWh VWaWXV 1 WR 3, QRW XViQg caQQabiV dXe WR VRciaO iVROaWiRQ, QRW XViQg caQQabiV dXe WR VWUeVV,

QRW XViQg caQQabiV dXe WR ORQeOiQeVV; e[cOXdiQg VRciRecRQRPic VWaWXV, UeVSRQdeQW edXcaWiRQaO

OeYeO, RU VWaQdaUd Rf OiYiQg). PUiPaU\ RXWcRPeV iQYROYe highO\ VigQificaQW aQaO\ViV iQ chi-VTXaUed

aQaO\ViV iQ 1 [ 5 YaUiabOe cROXPQV aQd URZV (ZiWh abRYe YaUiabOeV). SecRQdaU\ RXWcRPe iV

VcRUiQg VigQificaQW YaOXe iQ ORgiVWic UegUeVViRQ aQaO\ViV. TR YaOidaWe UeVeaUch daWa, iW iV iPSRUWaQW

WR iQcOXde UeSURdXcibiOiW\ aQd accXUac\. TheVe  RXWcRPeV haYe WR be UeSURdXced aQd UeSOicaWed

fRU fXWXUe UeVeaUcheUV - WhXV iW ZiOO haYe a ViPSOe PeWhRd Rf QeZ YaUiabOeV cRQVWUXcWiRQ aQd

chi-VTXaUed WeVWiQg. LiVWed YaUiabOeV ZiOO haYe WR be WUaQVfRUPed iQWR diffeUeQW caWegRUieV (UaQge

1 WR 3, aVVigQed YaOXe Rf 1; aQd UaQge 4 WR 5, aVVigQed YaOXe Rf 2), WheQ cRPSaUed agaiQVW age Rf

UeVSRQdeQW (aged 15 WR 24; RU QRW aged 15 WR 24), WR deWeUPiQe cRUUeOaWiRQ beWZeeQ PeQWaO heaOWh

VWaWXV aQd UeVSRQdeQW VWaWXV. AddiWiRQaO daWa cROOecWiRQ iQcOXde UeVSRQdeQW VRciR-ecRQRPic

VWaWXV, PaUiW\ aQd RWheU YaUiabOeV (EPSOR\PeQW, HRXVehROd Vi]e, EdXcaWiRQaO OeYeO aQd RWheU

YaUiabOeV). AddiWiRQaO daWa cROOecWiRQ ZiOO aVViVW iQ deWeUPiQiQg Whe geQeUaO daWabRRN VXPPaU\

fRU SaUWiciSaQW¶V VRciRecRQRPic VWaWXV aQd iWV UeOaWiRQ WR PeQWaO heaOWh aQd VXbVWaQce XVe dXUiQg

SaQdePic.

186

Noella Noronha



7

SWaWiVWicaO aQaO\ViV Rf WhiV UeVeaUch VWXd\ iV cRQdXcWed Yia chi-VTXaUed WeVWV, eUURU baU

aQaO\ViV ZiWh 95% cRQfideQce iQWeUYaOV aQd RWheU VWaWiVWicaO WeVW. SiQce PRVW Rf Whe daWaVeW

cRQViVWed Rf cRUUeOaWiRQaO daWaV, VWaWiVWicaO WeVWV VXch aV OiQeaU UegUeVViRQ, ANOVA, MANOVA

aQd iQdeSeQdeQW T-WeVW ZiOO QRW be XVed. IQVWead, cRUUeOaWiRQaO VWXd\ Rf Whe chi-VTXaUed WeVW aQd

PeaUVRQ'V R-YaOXe ZiOO be XVed. AddiWiRQaOO\, VWaQdaUd eUURU baUV ZiWhiQ Whe 97% cRQfideQce

iQWeUYaO ZiOO be XVed fRU WhiV UeVeaUch VWXd\. Age Rf UeVSRQdeQW (15 WR 24) ZiOO be cRPSaUed

agaiQVW caQQabiV XVe dXUiQg COVID-19. IW iV deWeUPiQed WhaW Whe VWXd\ RXWcRPe ZiOO SURdXce

caWegRUicaO YaUiabOeV aQd VigQificaQW R-YaOXe. KUXVNaO-WaOOiV WeVW ZiOO QRW be XVed dXe WR Whe Qeed

fRU cRQWiQXRXV iQdeSeQdeQW YaUiabOeV, aORQg ZiWh WiOcR[RQ RaQN-SXP WeVW Zhich aOVR UeTXiUe

cRQWiQXRXV YaUiabOeV.
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ReVXOWV

FigXUe 1: PeUceQW Rf caQQabiV XVe chaQge cRPSaUed WR befRUe Whe SaQdePic. N = 3471. Age Rf

UeVSRQdeQW (15 WR 24 \eaUV ROd aQd 24 abRYe) cRPSaUed agaiQVW caQQabiV XVe. SWaQdaUd eUURU baUV

ZiWh 95% cRQfideQce iQWeUYaO. *ReSUeVeQW a highO\ VWaWiVWicaO VigQificaQW UeOaWiRQVhiS beWZeeQ Whe

WZR gURXSV ZiWh S-YaOXe Rf  < 0.001.

FigXUe 2: PeUceQW Rf decUeaVed XVe Rf caQQabiV, UeaVRQV: decUeaVed OSSV fRU VRciaOi]aWiRQ b\ Whe

age Rf UeVSRQdeQWV. N= 3471. SWaQdaUd eUURU baUV ZiWh 95% cRQfideQce iQWeUYaOV, S-YaOXe = 0.745

(S-YaOXe > 0.05 ). The UeOaWiRQVhiS iV QRW VigQificaQWO\ diffeUeQW beWZeeQ Whe WZR gURXSV.
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FigXUe 3: PeUceQW Rf caQQabiV VXe iQWeUfeUiQg cORVe UeOaWiRQVhiS b\ age Rf UeVSRQdeQWV (15 WR 24

\eaUV ROd aQd 24 abRYe), N = 3491. EUURU baUV ZiWh 95% cRQfideQce iQWeUYaOV, S-YaOXe = 0.329

(S-YaOXe > 0.05).  The UeOaWiRQVhiS iV QRW VigQificaQWO\ diffeUeQW beWZeeQ Whe WZR gURXSV.

(a)                                                                               (b)

FigXUe 5(a): MeQWaO heaOWh (UeSRUWiQg RU QRW UeSRUWiQg) agaiQVW age Rf UeVSRQdeQW (aged 15 WR 24

\eaUV ROd aQd 24 abRYe).

FigXUe 5(b): CRQVXPiQg caQQabiV dXe WR VWUeVV (VWUeVV RU QR VWUeVV) agaiQVW age Rf UeVSRQdeQW

(aged 15 WR 24 \eaUV ROd aQd 24 abRYe). N= 3935, 1128 UeVSecWiYeO\. EPiVViRQ Rf PiVViQg daWaV.
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** Ze haYe nR cRnWinXRXV YaUiableV **

TabOe I: (TabOe iOOXVWUaWiQg caWegRUicaO daWa RQO\. MeaVXUe Rf ceQWUaO WeQdeQc\ e[SUeVVed iQ PRde.

DeVcUiSWiYe chaUacWeUiVWicV Rf VWXd\ SRSXOaWiRQ. [N= 3941]. MeaVXUePeQW VcaOe OiVWed).

VaUiable MeaVXUe Rf cenWUal
Wendenc\ in mRde

FUeTXenc\ Valid SeUcenW

CaQQabiV XVe (%) 2 598 90.2%

CaQQabiV ZiWh cORVe
UeOaWiRQVhiS (%)

2 632 95.3%

Age (\U) 5 917 23.3%

Se[ (%) 2 2133 54.1%

EdXcaWiRQ (%) 6 997 25.3%

EPSOR\PeQW (%) 1 2148 55.9%

CaQQabiV XVe iQ 30
da\V (da\V)

2 1615 59.8%

ReaVRQ (%) 1 455 67.6%

SRciaOi]aWiRQ (%) 2 62 67.4%
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TabOe II: (TabOe iOOXVWUaWiQg caWegRUicaO daWa RQO\. VaOid SeUceQW cRPSaUed agaiQVW WRWaO

SeUceQWage. DeVcUiSWiYe chaUacWeUiVWicV Rf VWXd\ SRSXOaWiRQ. [N= 3941]. EPiVViRQ Rf PiVViQg

daWaV (E[cOXdiQg QRW VXUe, QRW ceUWaiQ, dR QRW aQVZeU).
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DiVcXVViRQ

AQ aQaO\ViV ZaV cRQdXcWed RQ Whe cRUUeOaWiRQ beWZeeQ diffeUeQW YaUiabOeV UeOaWiQg WR

PeQWaO heaOWh aQd Whe XVage Rf caQQabiV b\ iQdiYidXaOV aged 15-24 OiYiQg iQ CaQada befRUe aQd

afWeU Whe iPSOePeQWaWiRQ Rf VRciaO diVWaQciQg PeaVXUeV. The YaUiabOeV VWXdied ZeUe: chaQgeV iQ

caQQabiV XVe befRUe/afWeU Whe SaQdePic VWaUWed, fUeTXeQc\ Rf caQQabiV XVe, if caQQabiV XVe

iQWeUfeUed ZiWh Whe abiOiW\ WR PaiQWaiQ cORVe UeOaWiRQVhiSV, aQd if decUeaVed VRciaOi]aWiRQ

RSSRUWXQiWieV UedXced WheiU caQQabiV iQWaNe. AOWhRXgh QRQe Rf WheVe YaUiabOeV aUe a diUecW

PeaVXUe Rf PeQWaO heaOWh, Whe\ aOO aUe VcieQWificaOO\ SURYeQ WR be a UefOecWiRQ Rf RQe¶V PeQWaO

heaOWh, aOORZiQg XV WR dUaZ cRQcOXViRQV fURP Whe daWa.

WheQ ORRNiQg aW Whe daWa WhaW ZaV PeaVXUed VROeO\ dXUiQg Whe SaQdePic (effecWV Rf

caQQabiV XVe RQ VRciaOi]aWiRQ/UeOaWiRQVhiSV), Ze fRXQd WhaW WheUe ZeUe QRW aQ\ PaMRU chaQgeV.

OYeU 90% Rf iQdiYidXaOV VWaWed WhaW Whe\ did QRW face aQ\ difficXOWieV PaiQWaiQiQg WheiU cORVe

UeOaWiRQVhiSV dXe WR WheiU PaUiMXaQa XVe dXUiQg Whe SaQdePic. A OiWWOe XQdeU 80% Rf iQdiYidXaOV

VWaWed WhaW Whe decUeaVed RSSRUWXQiWieV fRU PeeWiQg ZiWh SeRSOe dXe WR VRciaO diVWaQciQg PeaVXUeV

did QRW SaUWicXOaUO\ affecW WheiU PaUiMXaQa iQWaNe. BRWh Rf WheVe UeVXOWV ePShaVi]ed Whe facW WhaW

Whe UeVWUicWiRQV SXW iQWR SOace dXe WR Whe SaQdePic didQ¶W diUecWO\ affecW Whe PeQWaO heaOWh Rf WhRVe

ZhR UegXOaUO\ cRQVXPe PaUiMXaQa.

SWaWiVWicaO aQaO\ViV cRQVWUXcWed baVed RQ ageV Rf UeVSRQdeQWV (aged 15 WR 24; agaiQVW QRW

aged 15 WR 24) dePRQVWUaWed WhaW PRVW YaUiabOeV haYe SeaUVRQ¶V R-YaOXe Rf PRUe WhaQ 5%. AV

VWaWed iQ Whe PeWhRdRORg\ VecWiRQ, WeVWiQg fRU VigQificaQce ZaV baVed RQ chi-VTXaUed aQaO\ViV.

CaVe SURceVViQg VXPPaU\ (CRPSaUiQg PeQWaO heaOWh, cRQWiQXiQg caQQabiV eYeQ ZheQ haYiQg

iVVXeV, caQQabiV XVe, ORQeOiQeVV aV UeaVRQ fRU caQQabiV XVe aQd VWUeVV aV UeaVRQ fRU caQQabiV XVe;

agaiQVW diffeUeQW age gaSV (BeWZeeQ 15 WR 24 \eaUV ROd) dePRQVWUaWeV WhaW PRVW SaUWiciSaQWV aUe
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ZiWhiQ 99.8%, 16.8%, 6.4%, 6.4 % aQd 28.6% UeVSecWiYeO\. PeaUVRQ¶V chi-VTXaUed aQaO\ViV

beWZeeQ PeQWaO heaOWh (GRRd PeQWaO heaOWh UaQge 1 WR 3; Bad PeQWaO heaOWh UaQge 4 WR 5) aQd

UeVSRQdeQW VhRZV PeaUVRQ¶V chi-VTXaUed YaOXe Rf 12.467 aQd VigQificaQW YaOXe Rf 0.052, WhiV

iQdicaWeV QR cRUUeOaWiRQ beWZeeQ PeQWaO heaOWh aQd age Rf UeVSRQdeQW. JXdgiQg fURP Whe abRYe

UeVXOWV, PRVW chi-VTXaUed aQaO\ViV haV QR cRUUeOaWiRQ beWZeeQ age Rf UeVSRQdeQWV (IQcOXdiQg 15 WR

24 \eaUV ROd; AgaiQVW 15 WR 24 \eaUV ROd), agaiQVW fRXU RWheU YaUiabOeV (CRQWiQXiQg caQQabiV eYeQ

ZheQ iQWeUfeUiQg VRciaO iQWeUacWiRQ, caQQabiV XVe, caQQabiV dXe WR ORQeOiQeVV, caQQabiV dXe WR

VWUeVV; AOO PeaVXUed baVed RQ UaQge 1 WR 3 fRU gRRd aQd UaQge 4 WR 5 fRU bad). The UeVXOW iV

cRQViVWeQW fRU UeSURdXcWiYe VWUaWegieV XViQg ViPSOe diffeUeQW YaUiabOeV PeWhRdV.

TheUe ZeUe VeYeUaO OiPiWaWiRQV Ze faced ZhiOe cRQdXcWiQg RXU UeVeaUch XViQg WhiV VWXd\.

TR VWaUW, a PaMRUiW\ Rf Whe daWa iQcOXded iQ Whe VWXd\ ZaV cROOecWed XViQg VeOf-UeSRUW PeWhRdV. A

fOaZ Rf XViQg VeOf-UeSRUW PeWhRdV iV WhaW aQ\ daWa cROOecWed Pa\ be VRPeZhaW biaVed aV

SaUWiciSaQWV Pa\ feeO iQcOiQed WR be SeUceiYed a ceUWaiQ Za\. ThiV caQ UeVXOW iQ daWa beiQg

VRPeZhaW XQUeSUeVeQWaWiYe Rf Whe acWXaO UeaOiW\ iQ Whe SRSXOaWiRQ. AQRWheU OiPiWaWiRQ Ze faced

ZaV Whe OacN Rf SURYiQciaO diffeUeQceV accRXQWed fRU iQ Whe daWabaVe iWVeOf. SRciaO diVWaQciQg

PeaVXUeV aQd RWheU SaQdePic UegXOaWiRQV dR YaU\ beWZeeQ Whe CaQadiaQ SURYiQceV aQd

WeUUiWRUieV, PaNiQg iW difficXOW WR Vee ZhaW OeYeO Rf UeVWUicWiRQV ZeUe SOaced XSRQ each SaUWiciSaQW.

AORQgVide WhiV, Whe UXOeV aQd UegXOaWiRQV UegaUdiQg MaUiMXaQa cRQVXPSWiRQ dR diffeU acURVV

SURYiQceV aV ZeOO, RQce agaiQ PaNiQg iW difficXOW WR SURSeUO\ cRPSaUe VRPe SieceV Rf daWa. OQe Rf

Whe PRUe QRWiceabOe OiPiWiQg facWRUV ZaV WhaW aOO Rf Whe daWa fURP Whe daWabaVe ZaV caWegRUicaO,

PeaQiQg Ze ZeUe XQabOe WR UXQ a QRUPaOiW\ WeVW, aOVR PaNiQg iW PRUe difficXOW WR gUaSh.

WheQ SaiUiQg WheVe UeVXOWV aORQgVide chaQgeV iQ caQQabiV XVe befRUe/afWeU Whe VWaUW Rf Whe

SaQdePic, Ze aUe abOe WR haYe a deeSeU XQdeUVWaQdiQg Rf hRZ ORcNdRZQ VWUaWegieV (IQcOXdiQg iQ
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Whe PeWhRdRORg\ VecWiRQ) caQ affecW \RXWh iQdiYidXaOV beWZeeQ Whe ageV Rf 15 WR 24 \eaUV ROd.

AccRUdiQg WR V\VWePaWic UeYieZ Rf adROeVceQW PeQWaO heaOWh dXUiQg COVID-19 (JRQeV, MiWUa &

BhX\iaQ, 2021), adROeVceQWV geQeUaOO\ e[SeUieQced higheU UaWeV Rf deSUeVViRQ, aQ[ieW\, VWUeVV aQd

RWheU PeQWaO heaOWh iVVXeV dXe WR Whe SaQdePic. NXPeURXV RWheU UeVeaUch aUWicOeV (JRQeV, MiWUa &

BhX\iaQ, 2021) aOVR UeSRUWed iQcUeaVed iQcideQce Rf aOcRhRO aQd caQQabiV dXUiQg SaQdePic.

HRZeYeU, fROORZiQg PRISMA gXideOiQeV Rf 16 TXaQWiWaWiYe VWXdieV ZiWh 40, 076 SaUWiciSaQWV, iW

VeePV WhaW cRPPXQaO VXSSRUW UegaUdiQg VRciaO cRSiQg, TXaUaQWiQe, SaUeQW-chiOd UeOaWiRQVhiS

VeePV WR SRViWiYeO\ iPSacW \RXWh¶V PeQWaO heaOWh dXUiQg cUiViV (JRQeV, MiWUa & BhX\iaQ, 2021).

AQRWheU Zeb-baVed VXUYe\ (VaQdeUbUXggeQ eW aO, 2020), UeSRUWed higheU iQcideQce Rf aOcRhRO,

cigaUeWWeV aQd VXbVWaQce abXVe WhaQ befRUe Whe COVID-19 SaQdePic, ZiWh VWaWiVWicaO S-YaOXe

PRUe WhaQ 5%. HigheU iQcideQce Rf VXbVWaQce XVe dXUiQg Whe ORcNdRZQ ZeUe WUadiWiRQaOO\

aVVRciaWed ZiWh \RXWh, chiOdUeQ aQd QRQ-heaOWhcaUe ZRUNeUV (VaQdeUbUXggeQ eW aO, 2020). The

facW WhaW Whe UeVXOW diffeUV caQ SURYe a diffeUeQW SeUVSecWiYe WRZaUd \RXWh cRQVXPSWiRQ Rf

caQQabiV dXUiQg COVID-19 WiPeV.
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CRQcOXViRQ

IQ cRQcOXViRQ, WheUe iV QR VigQificaQW diffeUeQce beWZeeQ iQdiYidXaOV aged 15 WR 24 \eaUV

ROd, agaiQVW diffeUeQW VRciaO iVROaWiRQ VWUaWegieV aQd PeQWaO heaOWh cRQdiWiRQV. FXWXUe diUecWiRQV Rf

Whe VWXd\ iQcOXde cRQWiQXRXV daWa cROOecWiRQ (RXWOiQiQg TXaQWiWaWiYe aQaO\ViV baVed RQ Whe aPRXQW

Rf dUXg XVed), WaUgeWiQg diffeUeQW age gURXSV, iQYeVWigaWiQg geQdeU diffeUeQce, iQcRUSRUaWiQg beWWeU

WechQRORgicaO VWaQdaUdV aQd RWheU RSWiRQV. IPSOicaWiRQV Rf Whe VWXd\ iQYROYe Whe iPSRUWaQce Rf

VRciaO SURgUaPV iQ SURPRWiQg adROeVceQW¶V PeQWaO, Sh\VicaO aQd ePRWiRQaO heaOWh dXUiQg Whe

SaQdePic. IW aOVR VXggeVWed WhaW cRUUeOaWiRQaO UeOaWiRQVhiS beWZeeQ adROeVceQce aQd caQQabiV

Pa\ QRW be aSSaUeQW aW fiUVW iQYeVWigaWiRQ, aQd VRciaO VWigPa Pa\ be SUeVeQW. IW iV SRVVibOe WhaW

VRPe \RXQg adXOWV Pa\ UeSRUW WheiU VXbVWaQce abXVe diffeUeQWO\ becaXVe Rf feaU Rf VRciaO

UeMecWiRQ aQd SUeMXdice agaiQVW VXbVWaQce abXVe. FRU Whe Qe[W VWeSV Rf Whe VWXd\, iW iV iPSRUWaQW WR

cROOabRUaWe UeVXOWV ZiWh RWheU UeVeaUch RUgaQi]aWiRQV iQcOXdiQg deVigQiQg VSecific VXUYe\ chRiceV,

iQcRUSRUaWiQg adYaQced VWaWiVWicaO WeVWV, SORWWiQg cRPSXWeU aOgRUiWhPV aQd SURgUaPPiQg ZiWh

RWheU VRfWZaUe. SXggeVWiRQV fRU QR cRUUeOaWiRQ beWZeeQ iQdiYidXaOV aged 15 WR 24 \eaUV ROd aQd

PeQWaO heaOWh VWaWXV, Pa\ iPSOicaWe RWheU VRciRecRQRPic, cXOWXUaO aQd SROiWicaO diPeQViRQV Rf Whe

UeVeaUch VWXd\.
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INTRODUCTION
ChildhRRd immXQi]aWiRQV aUe aQ imSRUWaQW cRmSRQeQW iQ cRQWURlliQg YacciQe-SUeYeQWable

diVeaVeV (TaUUaQW & GUegRU\, 2003). AccRUdiQg WR UNICEF, childhRRd immXQi]aWiRQ XSWake

accRXQWed fRU 84% Rf Whe glRbal \RXQg SRSXlaWiRQ (Scheifele eW al., 2014). CRmSaUed WR

cRXQWUieV ZiWh VimilaU high UaWeV Rf VRciRecRQRmic deYelRSmeQW, VXch aV Whe UQiWed SWaWeV RU

AXVWUalia, WhiV UaWe iV lRZ (Scheifele eW al., 2014). Lack Rf immXQi]aWiRQ cRYeUage cRXld be

aWWUibXWed WR Whe gURZiQg UelXcWaQce Rf SaUeQWV WR immXQi]e WheiU childUeQ aV a UeVXlW Rf Whe

VSUead Rf miViQfRUmaWiRQ RU lack Rf edXcaWiRQ RQ Whe VXbjecW (Scheifele eW al., 2014). OWheU

cRXQWUieV ZiWh VimilaU VWaWXV WR CaQada haYe Wackled WhiV challeQge WhURXgh Whe XVe Rf VchRRl

eQWU\ UeTXiUemeQWV aQd liQkiQg child beQefiW Sa\meQWV WR immXQi]aWiRQ (Scheifele eW al., 2014).

TR RYeUcRme SaUeQWal YacciQe heViWaQc\ fRU childUeQ, cRXQWUieV mXVW edXcaWe Whe SXblic,

SURYidiQg Ueliable aQd XQdeUVWaQdable iQfRUmaWiRQ fRU WhRVe ZhR lack a higheU edXcaWiRQ leYel

WhaQ VecRQdaU\ VchRRl.

VacciQe heViWaQc\ iV aQ emeUgiQg challeQge iQ Whe FiUVW NaWiRQV SRSXlaWiRQ (MRVb\ &

SZidURYich., 2021). The maQifeVWaWiRQV Rf YacciQe heViWaQc\ caQ UaQge fURm; RXWUighW UefXVal Rf

all YacciQeV, laWe YacciQe admiQiVWUaWiRQ, RU acceSWaQce Rf RQl\ VSecific YacciQeV (Lima\e eW  al.,

2021). A VWXd\ cRQdXcWed b\ BURZQe aQd FiVk (2001) aQal\]ed healWhcaUe e[SeUieQceV Rf FiUVW

NaWiRQV ZRmeQ ZiWhiQ NRUWhZeVWeUQ CaQada aQd fRXQd WhaW WheiU e[SeUieQceV ZeUe imSacWed b\

Uaciali]aWiRQ aQd XQeTXal WUeaWmeQW. AQ addiWiRQal VWXd\ lRRkiQg aW WZR cRmmXQiWieV iQ Whe SiRX[

LRRkRXW eVWabliVhed WhaW lRZ YacciQaWiRQ QXmbeUV iQ Whe cRmmXQiW\¶V childUeQ ZeUe aWWUibXWed WR

blRckV iQ kQRZledge RQ YacciQaWiRQV aQd RSSRUWXQiWieV fRU mRWheUV WR YacciQaWe WheiU childUeQ

(TaUUaQW & GUegRU\., 2001) AlWhRXgh SaUeQWV ma\ be YacciQe-heViWaQW, UeVeaUch haV VhRZQ WhaW

Whe\ VWill WXUQ WR aQd aUe heaYil\ iQflXeQced b\ UecRmmeQdaWiRQV giYeQ WR Whem b\ WheiU child¶V

SediaWUiciaQ (Lima\e eW  al., 2021). HRZeYeU, Whe child¶V healWhcaUe ZRUkeUV haYe QRWed WhaW Whe\
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feel iQadeTXaWel\ SUeSaUed WR aQVZeU TXeVWiRQV fURm YacciQe-heViWaQW SaUeQWV ciWiQg a lack Rf

kQRZledge RQ effecWiYe cRmmXQicaWiRQV VWUaWegieV (Lima\e eW al., 2021). FXUWheU UeVeaUch RQ

childhRRd YacciQaWiRQV iQ FiUVW NaWiRQ cRmmXQiWieV iV UeTXiUed WR deWeUmiQe Whe VcRSe Rf WhiV

challeQge.

MRUe UeVeaUch mXVW be cRQdXcWed RQ Whe TXaliW\ Rf iQfRUmaWiRQ abRXW YacciQe VafeW\ aQd

efficac\ aQd Whe URle WhiV iQfRUmaWiRQ Sla\V iQ a FiUVW NaWiRQV mRWheU¶V deciViRQ WR YacciQaWe WheiU

child(UeQ). HeQdeUVRQ eW al. (2018) ideQWified WhaW FiUVW NaWiRQV cRmmXQiWieV SUimaUil\ Uel\ RQ

RUal cRmmXQicaWiRQ WR WUaQVmiW iQfRUmaWiRQ. WiWh UegaUdV WR HPV YacciQaWiRQ edXcaWiRQ, eldeUV

iQ Whe cRmmXQiW\ felW WhaW WhiV iQfRUmaWiRQ cRmSURmiVed WheiU cXlWXUe b\ WakiQg aZa\ WheiU

chaQce WR Weach WheiU childUeQ abRXW Vafe-Ve[ SUacWiceV; hRZeYeU, eldeUV ZeUe QRW RSSRVed WR

leaUQiQg, bXW ZaQWed WR Uela\ Whe iQfRUmaWiRQ WhemVelYeV WR hRQRXU WheiU heUiWage (HeQdeUVRQ eW.

al, 2018). OUal WUaQVmiVViRQ Rf iQfRUmaWiRQ aUiVeV iQ a VWXd\ b\ TaUUaQW aQd GUegRU\ (2003)

ZheUe FiUVW NaWiRQV mRWheUV VWaWed WhaW VWRUieV abRXW QegaWiYe Vide-effecWV Rf immXQi]aWiRQ

e[SlaiQed Zh\ aQWi-YacciQe aWWiWXdeV ZeUe VWill SUeYaleQW iQ WheiU cRmmXQiWieV. ThXV, aQ

iQYeVWigaWiRQ Rf Whe UelaWiRQVhiS beWZeeQ iQfRUmaWiRQ gaWheUed WhURXgh ZRUd-Rf-mRXWh aQd iWV

iQflXeQce RQ a mRWheU¶V chRice WR YacciQaWe heU childUeQ ZRXld be YalXable. ThiV Vame VWXd\ b\

TaUUaQW aQd GUegRU\ (2003) diVcRYeUed ke\ WhemeV fRU Whe UeaVRQiQg behiQd FiUVW NaWiRQ mRWheUV

decidiQg WR QRW YacciQaWe iQ NRUWhZeVWeUQ OQWaUiR; YacciQe VkeSWiciVm ma\ be aWWUibXWed WR

healWh illiWeUac\. ScieQWific iQfRUmaWiRQ RQ healWh mXVW be acceVVible WR WhRVe Rf all edXcaWiRQal

backgURXQdV, eVSeciall\ ZheQ e[amiQiQg FiUVW NaWiRQV cRmmXQiWieV. AlWhRXgh feYeUV aUe

W\Sicall\ a cRQVeTXeQce Rf Whe YacciQe acWiYaWiQg Whe immXQe V\VWem, maQ\ mRWheUV ZeUe

cRQceUQed aQd leVV likel\ WR cRQWiQXe YacciQaWiRQ (TaUUaQW & GUegRU\ 2003). FXUWheUmRUe, Whe

decliQe Rf cRmmXQicable diVeaVeV dXe WR facWRUV VXch aV heUd immXQiW\ haV caXVed FiUVW NaWiRQV
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mRWheUV WR be cRQceUQed abRXW Whe diUecW Vide effecWV Rf Whe YacciQe RYeU Whe SUeYeQWiRQ Rf Whe

diVeaVe (TaUUaQW & GUegRU\ 2003). TheUefRUe, iQYeVWigaWiQg Whe UelaWiRQVhiS beWZeeQ Whe

edXcaWiRQ leYelV aQd aQ iQdiYidXal¶V XQdeUVWaQdiQg Rf YacciQeV iV imSRUWaQW WR cRQVideU.

The aim Rf WhiV maQXVcUiSW iV WR iQYeVWigaWe Whe UelaWiRQVhiS beWZeeQ acceVV WR YacciQe

XSWake aQd leYel Rf WUXVW iQ Whe healWhcaUe V\VWem UegaUdiQg childhRRd YacciQaWiRQV. We hRSe WR

aQVZeU if WheUe iV a diffeUeQce Rf WUXVW iQ Whe VafeW\ aQd SeUceSWiRQ Rf efficac\ Rf YacciQeV Rf FiUVW

NaWiRQV mRWheUV ZhR haYe YacciQaWed WheiU child(UeQ) ZiWhiQ Whe fiUVW Vi[ \eaUV Rf WheiU life

cRmSaUed WR FiUVW NaWiRQV mRWheUV ZhR haYe chRVeQ WR QRW YacciQaWe WheiU child(UeQ)?

ThiV Zill be dRQe b\ meaVXUiQg SUimaU\ RXWcRmeV, VSecificall\, Whe amRXQW Rf cRQfideQce

WRZaUdV healWh caUe SURfeVViRQalV' RSiQiRQV RQ YacciQeV; VecRQdaU\ RXWcRmeV iQclXdiQg

SeUceSWiRQ Rf VafeW\ UegaUdiQg YacciQeV aQd imSRUWaQce Rf childhRRd YacciQaWiRQV; WeUWiaU\

RXWcRmeV iQclXded cRQceUQV abRXW Whe SRWeQWial Vide effecWV Rf YacciQaWiRQV.

METHODS
DeVigQ aQd DaWabaVe

ReVeaUcheUV fURm HealWh CaQada'V FiUVW NaWiRQV aQd IQXiW HealWh BUaQch emSlR\ed a

cURVV-VecWiRQal, RbVeUYaWiRQal VWXd\ begiQQiQg RQ NRYembeU 9Wh, 2010 WR JaQXaU\ 30Wh, 2011.

The iQWeQW ZaV WR eQhaQce Whe healWh Rf FiUVW NaWiRQV aQd IQXiW SRSXlaWiRQV iQ CaQada Yia YacciQe

admiQiVWUaWiRQ b\ meaVXUiQg baUUieUV aQd UeaVRQV Rf heViWaQc\. DaWa cRllecWiRQ ZaV dRQe WhURXgh

VXUYe\V Yia ShRQe iQWeUYieZV ZiWh SaUWiciSaQWV. SXUYe\ TXeVWiRQV iQclXded demRgUaShic daWa,

SaVW UeVSRQVeV WR immXQi]aWiRQ/UelaWiRQVhiS, acceVV WR YacciQe iQfRUmaWiRQ aQd WUXVW WRZaUdV

immXQi]aWiRQV. The SURceVV Rf iQWeUYieZV ZaV aW a meaQ Wime Rf 17 miQXWeV SeU iQdiYidXal aQd

Whe iQfRUmaWiRQ gaWheUed ZaV able WR helS gaiQ aQ XQdeUVWaQdiQg RQ Whe FiUVW NaWiRQV aQd IQXiW

aWWiWXdeV aQd XQdeUVWaQdiQg WRZaUdV immXQi]aWiRQV. WheQ cRQdXcWiQg UeVeaUch, Whe daWabaVe ZaV

QRW UefeUeQced iQ RWheU VWXdieV limiWiQg e[SlRUaWiRQV fRU addiWiRQal kQRZledge RQ Whe VXbjecW.
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SWXd\ PaUWiciSaQWV

IQiWiall\, WheUe ZeUe 659 UeVSRQdeQWV, Zhich ZaV UedXced WR 365 UeVSRQdeQWV. All

UeVSRQdeQWV aUe FiUVW NaWiRQV mRWheUV ZiWh childUeQ. TR VhUiQk RXU daWabaVe, all UeVSRQdeQWV had

WR fiW a VSecific cUiWeUia, fiUVW beiQg WhaW all UeVSRQdeQWV mXVW be FiUVW NaWiRQV; 644 iQdiYidXalV fiW

WhiV cUiWeUia. Ne[W, all iQdiYidXalV ZhR ZeUe QRW mRWheUV ZeUe e[clXded, Zhich iQclXded

UeVSRQdeQWV ZhR ZeUe SUegQaQW; 366 UeVSRQdeQWV fiW WhiV cUiWeUia. PaUWiciSaQWV WhaW did QRW aQVZeU

ZheWheU WheiU child had eYeU UeceiYed YacciQaWiRQ ZeUe e[clXded, leaYiQg 365 Yalid caVeV. All

UemaiQiQg caVeV ZeUe iQclXded UegaUdleVV Rf ZheWheU Whe\ ZeUe miVViQg daWa iQ ceUWaiQ

caWegRUieV.

SWXd\ OXWcRPeV

The SUimaU\ RXWcRmeV ZeUe FiUVW NaWiRQV mRWheU¶V cRQfideQce iQ healWhcaUe. AmRXQW Rf

cRQfideQce ZaV meaVXUed iQ fiYe caWegRUieV; a lRW Rf cRQfideQce, VRme cRQfideQce, liWWle

cRQfideQce, QR cRQfideQce aW all aQd laVWl\ QRW aSSlicable. SecRQdaU\ RXWcRmeV iQclXded Whe

mRWheU¶V SeUceSWiRQ Rf YacciQe imSRUWaQce aQd VafeW\, meaVXUed b\ aVkiQg hRZ imSRUWaQW aQd

Vafe childhRRd YacciQaWiRQV aUe. BRWh TXeVWiRQV ZeUe aQVZeUed XViQg a LikeUW Vcale UaQgiQg fURm

YeU\ imSRUWaQW WR QRW aW all imSRUWaQW aQd YeU\ Vafe WR QRW aW all Vafe. The WeUWiaU\ RXWcRmeV iQ Whe

UeVeaUch aQal\ViV ZeUe cRQceUQV abRXW SRWeQWial Vide effecWV Rf YacciQeV, ZheUe UeVSRQdeQWV ZeUe

aVked hRZ VWURQgl\ Whe\ agUeed WhaW Whe\ ZeUe cRQceUQed abRXW Vide effecWV Rf YacciQeV, RQ a

LikeUW Vcale UaQgiQg fURm VWURQgl\ agUee WR VWURQgl\ diVagUee.

All VWXd\ RXWcRmeV ZeUe VelecWed becaXVe lRZeU YacciQaWiRQ XSWake iQ FiUVW NaWiRQV child

SRSXlaWiRQV ma\ be aWWUibXWed WR WheVe RXWcRmeV aQd WheUefRUe Whe\ aid iQ aQVZeUiQg Whe UeVeaUch

TXeVWiRQ. IQ WeUmV Rf Whe YalidiW\ aQd UeSURdXcibiliW\, WhiV UeVeaUch iV likel\ UeSUeVeQWaWiYe Rf Whe
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FiUVW NaWiRQV SRSXlaWiRQ aV mXlWiSle VWXdieV cRQfiUm a lRZeU XSWake aWWUibXWed WR SeUceSWiRQV aQd

cRQceUQV Rf YacciQaWiRQV (TaUUaQW & GUegRU\, 2003).

AddiWiRQaO DaWa CROOecWiRQ

AddiWiRQal YaUiableV iQclXded age Rf Whe child aQd SaUWiciSaQWV, edXcaWiRQ leYel Rf Whe

SaUWiciSaQW, WRWal hRXVehRld iQcRme, aQd RWheU SeUVRQal TXeVWiRQV VXch aV UeaVRQV fRU QRW ZaQWiQg

WR YacciQaWe WheiU childUeQ, aQd hRZ cRQfideQW SaUWiciSaQWV aUe iQ healWhcaUe SURfeVViRQalV. TheVe

YaUiableV ZeUe iQYeVWigaWed aQd QRWed becaXVe iW iV imSRUWaQW WR Wake iQWR accRXQW cRQfRXQdiQg

YaUiableV WhaW ma\ XlWimaWel\ VkeZ UeVXlWV Rf Whe VWXd\. The\ ZeUe alVR XVefXl WR XQdeUVWaQd aQd

aQal\]e Whe maiQ RXWcRme Rf Whe VWXd\, aQd e[SlaiQ VeYeUal Rf Whe deSeQdeQW YaUiableV. FRU

iQVWaQce, age Rf Whe child aQd SaUWiciSaQWV RU edXcaWiRQ leYel ma\ iQflXeQce Whe deciViRQ WR

YacciQaWe. IW ma\ be WhaW ZRmeQ ZhR dR QRW haYe acceVV WR edXcaWiRQ RU VimSl\ dR QRW SRVVeVV a

high edXcaWiRQ VWaWXV, ma\ chRRVe QRW WR YacciQaWe dXe WR WheiU lack Rf kQRZledge RQ Whe WRSic.

The WRWal hRXVehRld iQcRme ma\ cRQWUibXWe WR RWheU facWRUV, Zhich cRXld be XVed WR make RWheU

iQfeUeQceV abRXW mRWheUV¶ deciViRQV. AVkiQg abRXW mRWheU¶V aWWiWXdeV WRZaUdV YacciQaWiRQ cUeaWeV

a beWWeU XQdeUVWaQdiQg iQ WeUmV Rf WheiU deciViRQ. UViQg a VcRUiQg V\VWem WR UaQk hRZ cRQfideQW

WheVe mRWheUV aUe iQ healWhcaUe SURfeVViRQalV giYeV a gUeaWeU iQVighW WR WheiU UeaVRQiQg.

SWaWiVWicaO AQaO\ViV

The daWa ZeUe gURXSed iQWR WZR caWegRUieV: mRWheUV ZhR YacciQaWe WheiU childUeQ, aQd

mRWheUV ZhR dR QRW. A Chi-VTXaUe WeVW ZaV cRQdXcWed aV all daWa ZeUe caWegRUical aQd Q-YalXeV

ZeUe gUeaWeU WhaQ 5, Zhich allRZed fRU beWZeeQ-gURXS diffeUeQceV WR be cRmSaUed baVed RQ Whe

SURSRUWiRQV Rf UeVSRQVeV UelaWiQg WR iQfRUmaWiRQ abRXW YacciQeV. SSeaUmaQ¶V RaQk OUdeU

CRUUelaWiRQ WeVW ZaV XVed WR iQYeVWigaWe Whe SRVVibiliW\ Rf a UelaWiRQVhiS beWZeeQ UiVk facWRUV Rf

YacciQe heViWaQc\. A WeVW fRU QRUmaliW\ ZaV QRW cRQdXcWed dXe WR Whe W\Se Rf daWa. A S-YalXe Rf
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0.05 ZaV VeW aV Whe YalXe fRU VigQificaQce WR UejecW RU acceSW Whe QXll h\SRWheViV. FiQall\, a WeVW fRU

UegUeVViRQ ZaV iQclXded, allRZiQg fRU Whe e[iVWeQce, VWUeQgWh, aQd diUecWiRQ Rf UelaWiRQVhiSV

beWZeeQ YacciQaWiRQ chRice aQd SUedicWRU YaUiableV VXch aV cRQfideQce iQ healWhcaUe

SURfeVViRQalV, aZaUeQeVV Rf YacciQe Vide-effecWV, aQd SeUceSWiRQV Rf YacciQe VafeW\ aQd

imSRUWaQce WR be deWeUmiQed. MiVViQg daWa ZaV SXW iQWR Whe µXQkQRZQ¶ caWegRU\ aV VeeQ iQ Table

1. The SWaWiVWical Package fRU SRcial ScieQceV (SPSS) ZaV XVed WR cRQdXcW all WeVWV.

RESULTS
ChaUacWeUiVWicV MRWheUV ZiWh YacciQaWed

childUeQ (Q=348)
MRWheUV ZiWh XQYacciQaWed
childUeQ (Q=17)

PRSXOaWLRQ DHVFULSWLYHV

Age Rf chiOd

0 - 24 mRQWhV 127 (36.5) 14 (82.4)

2 - 6 \eaUV 221 (63.50) 3 (17.6)

Age Rf PRWheU

< 25 \eaUV 72 (20.7) 10 (58.8)

25 - 34 \eaUV 173 (49.7) 4 (23.5)

35 - 44 \eaUV 92 (26.4) 2 (11.8)

45 - 54 \eaUV 9 (2.6) 1 (5.9)

55 - 64 \eaUV 2 (0.6) 0 (0)

LeYeO Rf edXcaWiRQ

High VchRRl RU leVV 147 (42.2) 11 (64.7)

SRme SRVW VecRQdaU\ 102 (29.3) 2 (11.8)

CRllege/YRcaWiRQal/ WUade VchRRl 48 (13.8) 2 (11.8)

UQiYeUViW\ degUee 47 (13.5) 0 (0)

UQkQRZQ 4 (1.1) 2 (11.8)

TRWaO HRXVehROd IQcRPe

UQdeU $20,000 98 (28.2) 2 (11.8)

$20,000 WR $40,000 80 (23.0) 3 (17.6)
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$40,000 WR $60, 000 61 (17.5) 2 (11.8)

$60,000 aQd XS 53 (15.2) 2 (11.8)

UQkQRZQ 56 (16.1) 8 (47.1)

VaFFLQH-RHOaWHG IQIRUPaWLRQ

HRZ Vafe aUe YacciQaWiRQV fRU chiOdUeQ?

VeU\ Vafe 208 (59.8) 8 (47.1)

SRmeZhaW Vafe 123 (35.3) 5 (29.4)

NRW YeU\ Vafe 5 (1.4) 1 (5.9)

NRW aW all Vafe 2 (0.6) 1 (5.9)

DeSeQdV 2 (0.6) 0 (0)

UQkQRZQ 8 (2.3) 2 (11.8)

WheUe ZRXOd \RX gR fRU PRUe iQfRUPaWiRQ?

DRcWRU 32 (9.2) 3 (17.6)

CRmmXQiW\ NXUVe 39 (11.2) 1 (5.9)

OWheU healWh caUe SURfeVViRQal 12 (3.4) 4 (23.5)

LRcal healWh ceQWUe/QXUViQg VWaWiRQ 170 (48.9) 5 (29.4)

Famil\/fUieQdV 1 (0.3) 0 (0)

IQWeUQeW 61 (17.5) 2 (11.8)

OWheU (WeleYiViRQ, bRRkV, eWc) 28 (8.0) 1 (5.9)

UQkQRZQ 5 (1.4) 1 (5.9)

WheUe RQ Whe iQWeUQeW ZRXOd \RX gR fRU PRUe iQfRUPaWiRQ?

GRRgle 53 (15.2) 0 (0)

OWheU VeaUch eQgiQe 2 (0.6) 0 (0)

HealWh CaQada WebViWe 32 (9.2) 0 (0)

GRYeUQmeQW deSaUWmeQW ZebViWeV 5 (1.4) 0 (0)

AbRUigiQal aVVRciaWiRQ/gURXS ZebViWe 2 (0.6) 0 (0)

OWheU 10 (2.9) 0 (0)

UQkQRZQ 244 (70.1) 17 (100)
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WhR dR \RX PRVW WUXVW fRU iQfRUPaWiRQ abRXW YacciQaWiRQV?

Famil\/fUieQdV 13 (3.7) 1 (5.9)

DRcWRU 149 (42.8) 10 (58.8)

NXUVe 96 (27.6) 4 (23.5)

CRmmXQiW\ healWh cliQic 37 (10.6) 0 (0)

OWheU (PhaUmaciVW, eWc.) 24 (6.9) 1 (5.9)

UQkQRZQ 29 (8.3) 1 (5.9)

TaEOH 1: DHVFULSWLYH FKaUaFWHULVWLFV RI FLUVW NaWLRQV PRWKHU SRSXOaWLRQ SaUWLFLSaQWV
[N=365]. The daWa e[SUeVVed iV VWaWed WhURXgh Whe QXmbeU Rf iQdiYidXalV (N), ZiWh Whe fUeTXeQc\
YalXe (%) beiQg UeSUeVeQWed aV a SURSRUWiRQ, QRWed beVide Whe gURXS VamSle Vi]e. The WRWal
QXmbeU Rf SaUWiciSaQWV iQclXde 365 FiUVW NaWiRQV mRWheUV. FiUVW NaWiRQV ZRmeQ ZhR ZeUe
SUegQaQW ZeUe RmiWWed fURm Whe Wable. AQ\ eQWUieV ZiWh miVViQg daWa YalXeV ZeUe iQclXded iQ Whe
XQkQRZQ caWegRU\ Rf Whe daWaVeW.

ValXe df AV\mSWRWic SigQificaQce
(2-Vided)

E[acW Sig.
(2-Vided)

E[acW Sig.
(1-Vided)

PeaUVRQ Chi-STXaUe 0.072 1 0.788

CRQWiQXiW\ CRUUecWiRQ 0.000 1 0.989

LikelihRRd RaWiR 0.072 1 0.789

FiVheU¶V E[acW TeVW 0.802 0.487

LiQeaU-b\-LiQeaU
AVVRciaWiRQ

0.072 1 0.788

N Rf Valid CaVeV 365

TaEOH 2: CKL-STXaUH THVW. The Chi STXaUed WeVW ZaV cRmSXWed fRU a 2 [ 2 Wable XViQg Whe biQQed
YaUiableV Rf if Whe child haV beeQ YacciQaWed befRUe aQd cRQfideQce iQ healWh caUe SURfeVViRQalV.
The miQimXm e[SecWed cRXQW fRU Whe cellV iV 6.47 fURm Zhich 0 cellV haYe SaVVed Whe cRXQW Rf 5.

The 2 [ 2 Chi VTXaUed WeVW cRQfigXUed WhURXgh Whe YaUiableV Rf cRQfideQce iQ healWh caUe

SURfeVViRQalV aQd if Whe child haV UeceiYed YacciQaWiRQV befRUe iQdicaWeV QR VWURQg VigQificaQW

diffeUeQce aV Whe aV\mSWRWic VigQificaQce iV 0.78. The Chi-VTXaUed YalXe fRUmXlaWed iV 0.072.
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HRZ
imSRUWaQW aUe
childhRRd
YacciQeV?

CRQceUQed
abRXW
SRWeQWial Vide
effecWV fURm
YacciQaWiRQ

CRQfideQce
iQ HealWhcaUe

HRZ Vafe aUe
YacciQeV fRU
kidV?

SSeaUmaQ¶V
RhR

HRZ imSRUWaQW
aUe childhRRd
YacciQeV?

CRUUelaWiRQ
cRefficieQW

1.000 -0.089 0.149* 0.286*

Sig. (2-Wailed) - 0.088 0.004 <0.001

N 364 364 364 364

CRQceUQed
abRXW SRWeQWial
Vide effecWV
fURm
YacciQaWiRQ

CRUUelaWiRQ
cRefficieQW

-0.089 1.000 -0.056 -0.157*

Sig. (2-Wailed) 0.088 - 0.284 0.003

N 364 365 365 365

CRQfideQce iQ
HealWhcaUe

CRUUelaWiRQ
cRefficieQW

.149* -0.056 1.000 0.157*

Sig. (2-Wailed) 0.004 0.284 - 0.003

N 364 365 365 365

HRZ Vafe aUe
YacciQeV fRU
kidV?

CRUUelaWiRQ
cRefficieQW

0.286* -0.157* 0.157* 1.000

Sig. (2-Wailed) <0.001 0.003 0.003 -

N 364 365 365 365

TaEOH 3: SSHaUPaQ UKR FRUUHOaWLRQ aQaO\VLV EHWZHHQ WKH ELQQHG RUGLQaO YaULaEOHV. BeliefV iQ
Whe imSRUWaQce Rf childhRRd YacciQeV, leYel Rf cRQceUQ ZiWh YacciQe Vide effecWV, cRQfideQce iQ
Whe healWhcaUe V\VWem, aQd VafeW\ Rf YacciQeV.

FRU Whe VXUYe\ TXeVWiRQ µHRZ imSRUWaQW aUe childhRRd YacciQeV?¶, a Vmall, SRViWiYe

aVVRciaWiRQ ZaV RbVeUYed beWZeeQ Whe imSRUWaQce Rf childhRRd YacciQeV aQd cRQfideQce iQ

healWhcaUe (U = 0.149; S = 0.004) aQd Whe VafeW\ Rf YacciQeV fRU kidV. (U = 0.286; S < 0.001). FRU

Whe VXUYe\ TXeVWiRQ µCRQceUQed abRXW SRWeQWial Vide effecWV fURm YacciQaWiRQ¶, a Vmall, QegaWiYe

cRUUelaWiRQ ZaV VeeQ ZiWh iWV UelaWiRQVhiS WR Whe VafeW\ Rf YacciQeV fRU kidV (U = - 0.157; S =

0.003). A VigQificaQW SRViWiYe aVVRciaWiRQ ZaV VeeQ beWZeeQ Whe YaUiableV µCRQfideQce iQ

healWhcaUe¶ aQd µHRZ Vafe aUe YacciQeV fRU kidV?¶ ( U = 0.157.; S = 0.003).
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PUedicWed

CRQfideQce iQ HealWh
CaUe

PeUceQWage
CRUUecW

SWeS 0 VaUiableV HRZ imSRUWaQW aUe childhRRd
YacciQaWiRQV?

1 2

HRZ Vafe aUe YacciQeV fRU kidV? 270 0 100

CRQceUQed abRXW SRWeQWial Vide effecWV
fURm YacciQaWiRQ

94 0 0

OYeUall SWaWiVWicV 74.2

TaEOH 4: COaVVLILFaWLRQ TaEOH IRU BORFN 0. ValXeV iQdicaWe Whe UeVXlWV Rf Whe aQal\ViV ZiWhRXW
SUedicWRU YaUiableV. The SeUceQWage cRUUecW YalXe iV 74.2.

Chi-VTXaUe df Sig.

SWeS 1 SWeS 13.268 3 0.004

BlRck 13.268 3 0.004

MRdel 13.268 3 0.004

TaEOH 5: OPQLEXV THVWV RI MRGHO CRHIILFLHQWV. The gRRdQeVV-Rf-fiW WeVW iQdicaWeV a Chi-VTXaUe
YalXe Rf 13.268 aQd S-YalXe Rf 0.004 ZheQ Whe 3 SUedicWRU YaUiableV aUe iQclXded iQ Whe mRdel.

B S.E. Wald Sig. E[S(B) LRZeU 95% C.I.
fRU E[S(B)

USSeU 95% C.I.
fRU E[S(B)

SWeS
1

HRZ imSRUWaQW aUe
childhRRd
YacciQaWiRQV?

-.612 .313 3.816 .051 .542 .294 1.002

HRZ Vafe aUe
YacciQaWiRQV fRU
childUeQ?

.578 .257 5.048 .025 1.783 1.077 2.953

CRQceUQed abRXW
SRWeQWial Vide effecWV
fURm YacciQaWiRQ

-.154 .286 .290 .590 .857 .490 1.501

CRQVWaQW -1.184 .650 3.324 .068 .306

TaEOH 6: VaULaEOHV LQ WKH ETXaWLRQ. VaUiable YalXeV iQ Whe eTXaWiRQ fRU Whe 3 SUedicWRU YaUiableV
iQclXded iQ Whe mRdel aUe QRWed.
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FLJXUH 1: LRJLVWLF UHJUHVVLRQ PRGHO LQ GHWHUPLQLQJ UHOaWLRQVKLS EHWZHHQ YaFFLQH XSWaNH
aQG SHUFHSWLRQ RI LPSRUWaQFH RI YaFFLQaWLRQ GXULQJ FKLOGKRRG. MRdel ZaV geQeUaWed XViQg
SPSS UegUeVViRQ YaUiable SlRWV, SlRWWiQg childhRRd YacciQe XSWake iQ Whe FiUVW NaWiRQV SRSXlaWiRQ
aQd maWeUQal SeUceSWiRQ Rf Whe imSRUWaQce Rf childhRRd YacciQaWiRQ.

AccRUdiQg WR Whe OmQibXV TeVWV Rf MRdel CRefficieQWV iQ Table 5, Whe fXll mRdel ZaV

VWaWiVWicall\ VigQificaQW (Chi-VTXaUed = 13.268, S = 0.004), VXggeVWiQg WhaW Whe mRdel ZaV able WR

SUedicW caVeV Zhich FiUVW NaWiRQV mRWheUV had RU had QRW YacciQaWed WheiU child(UeQ). The mRdel

cRUUecWl\ claVVified 74.2% Rf caVeV. AV VeeQ iQ Table 6, RQe SUedicWRU YaUiable, SeUceSWiRQ Rf

VafeW\ Rf YacciQeV, SURdXced a VigQificaQW cRQWUibXWiRQ WR Whe mRdel aQd ZaV Whe mRVW imSRUWaQW

SUedicWRU Rf UeSRUWiQg YacciQaWiRQ VWaWXV, aV VXSSRUWed b\ Whe Wald YalXe Rf 5.048. The chaQceV

Rf a FiUVW NaWiRQV mRWheU haYiQg a higheU SeUceSWiRQ Rf VafeW\ ZaV 1.8 (95% C.I. 1.1-3.0) WimeV

higheU WhaQ fRU mRWheUV ZhR chRVe QRW WR YacciQaWe. AV VeeQ iQ FigXUe 1, SeUceSWiRQ Rf

imSRUWaQce aQd ZheWheU a child had UeceiYed a YacciQe demRQVWUaWeV a SRViWiYe cRUUelaWiRQ.

DISCUSSION
The SXUSRVe Rf WhiV VWXd\ ZaV WR XQdeUVWaQd aQd aQal\]e Whe UelaWiRQVhiS beWZeeQ

SeUceSWiRQV RQ YacciQeV aQd healWh caUe Rf FiUVW NaWiRQV mRWheUV, aQd iWV iQflXeQce RQ Whe
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deciViRQ WR YacciQaWe WheiU child(UeQ). The gRal ZaV WR addUeVV ZheWheU WheUe ZaV a diffeUeQce iQ

WUXVW Rf Whe effecWiYeQeVV aQd VafeW\ Rf YacciQeV iQ FiUVW NaWiRQV mRWheUV ZhR had YacciQaWed

WheiU child(UeQ) iQ Whe fiUVW Vi[ \eaUV Rf WheiU life cRmSaUed WR FiUVW NaWiRQV mRWheUV ZhR had QRW.

The fiQdiQgV Rf WhiV VWXd\ deWeUmiQed Whe SeUceSWiRQ Rf YacciQe VafeW\ WR be Whe mRVW iQflXeQWial

SUedicWRU Rf Whe mRWheU¶V deciViRQ WR YacciQaWe heU child(UeQ), fRllRZed b\ WheiU beliefV iQ Whe

imSRUWaQce Rf YacciQaWiRQ. WRUUieV abRXW YacciQe Vide effecWV ZeUe fRXQd WR haYe a YeU\ lRZ

cRQWUibXWiRQ WR a mRWheU¶V chRice WR YacciQaWe heU child. FXUWheUmRUe, a mRWheU¶V chRice WR

YacciQaWe heU child ZaV QRW iQflXeQced b\ heU cRQfideQce iQ healWh caUe ZRUkeUV.

The Chi STXaUed WeVW, VeeQ iQ Table 2, deWeUmiQed WhaW WheUe iV QR UelaWiRQVhiS beWZeeQ a

mRWheU¶V deciViRQ WR YacciQaWe heU child, aQd heU cRQfideQce iQ healWh caUe SURfeVViRQalV. ThiV

ma\ be e[SlaiQed b\ a VWXd\ dRQe b\ WhiWe & ThRmVRQ (1995), ZheUe mRWheUV ZiWh a SRRUeU

edXcaWiRQ VWaWXV ZeUe leVV likel\ WR XQdeUVWaQd hRZ YacciQeV ZRUk, bXW ZeUe mRUe likel\ WR

YacciQaWe WheiU childUeQ. TheUefRUe, iW caQ be iQfeUUed WhaW WheVe FiUVW NaWiRQV mRWheUV ma\

YacciQaWe WheiU childUeQ fRU RWheU UeaVRQV beVideV WheiU WUXVW aQd cRQfideQce iQ healWh caUe

ZRUkeUV.

The cRQVWUXcWed lRgiVWic UegUeVViRQ mRdel ZaV able WR SUedicW child YacciQaWiRQ VWaWXV

74.2% Rf Whe Wime, aV VhRZQ iQ Table 4. The figXUe VhRZiQg lRgiVWic UegUeVViRQ deWeUmiQed WhaW

Whe mRWheU¶V belief RQ Whe imSRUWaQce Rf YacciQaWiRQ highl\ iQflXeQceV WheiU chRice WR YacciQaWe

WheiU childUeQ. IQ facW, Whe VWURQgeU WheiU RSiQiRQ WhaW YacciQeV aUe imSRUWaQW, Whe mRUe likel\ Whe\

ZeUe WR YacciQaWe WheiU childUeQ. HRZeYeU, a VWURQgeU YaUiable iQflXeQciQg YacciQe ZilliQgQeVV

ZaV ideQWified WR be Whe SeUceSWiRQ Rf YacciQe VafeW\, ZiWh a Wald WeVW YalXe Rf 5.048. MRWheUV

ZhR YieZed YacciQeV aV Vafe ZeUe mRUe likel\ WR YacciQaWe WheiU childUeQ, aQd WhRVe ZhR

belieYed YacciQeV WR be XQVafe ZeUe leVV likel\ WR YacciQaWe WheiU childUeQ. PUiRU VWXdieV VXSSRUW
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WhiV RXWcRme, aV Whe\ haYe iQdicaWed WhaW UeSRUWV Rf illQeVVeV caXVed b\ YacciQeV haYe caXVed

VigQificaQW decUeaVeV iQ YacciQaWiRQ UaWeV (GaQgaURVa eW al. 1998). Media UeSRUWiQg Rf illQeVVeV

caXVed b\ YacciQeV cRXld SRVVibl\ lead WR QegaWiYe feeliQgV WRZaUdV YacciQe VafeW\, eVSeciall\

ZheQ cRQVideUiQg WhaW VXcceVVeV iQ YacciQaWiRQ aUe UaUel\ UeSRUWed iQ Whe media. The lRgiVWic

UegUeVViRQ mRdel ideQWified cRQceUQV abRXW YacciQe Vide effecWV aV aQ iQVigQificaQW cRQWUibXWRU WR

a mRWheU¶V deciViRQ WR YacciQaWe heU child(UeQ). HRZeYeU, a VWXd\ b\ TaUUaQW aQd GUegRU\ (2001)

cRQWUadicWV WhiV, aV iW highlighWed ZRUUieV abRXW YacciQe Vide-effecWV aV a majRU facWRU caXViQg

decUeaVed immXQi]aWiRQ XSWake UaWeV iQ Whe FiUVW NaWiRQV SRSXlaWiRQ.

The fiQdiQgV fURm Whe SSeaUmaQ RhR aQal\ViV, diVSla\ed iQ Table 3, VhRZ a lRZ

VWaWiVWical VigQificaQce beWZeeQ a FiUVW NaWiRQV mRWheU¶V cRQfideQce iQ healWh caUe aQd WheiU

cRQceUQV abRXW YacciQe Vide effecWV. A VWXd\ b\ TaUUaQW aQd GUegRU\ (2001) fRXQd VimilaU UeVXlWV

aQd aWWUibXWed a lack Rf kQRZledge RQ Whe WRSic Rf YacciQaWiRQ WR lRZ cRQfideQce iQ Whe

healWhcaUe V\VWem. IW ZaV QRWed WhaW VRme FiUVW NaWiRQV mRWheUV belieYed YacciQeV ZRXld SURYide

Whe child ZiWh immXQiW\ agaiQVW all childhRRd diVeaVeV, WhXV ZheQ Whe child eYeQWXall\ became

Vick, WheiU cRQfideQce iQ healWhcaUe ZaV cRmSURmiVed (TaUUaQW aQd GUegRU\, 2001). FXUWheUmRUe,

RWheU mRWheUV did QRW fXll\ cRmSUeheQd Whe leYel Rf SUeYeQWiRQ RU SURWecWiRQ each YacciQe

SURYided. ThiV iV eYideQW iQ a VWXd\ b\ WhiWe & ThRmVRQ (1995), ZheUe mRWheUV felW beWUa\ed

ZheQ WheiU YacciQaWed child cRQWUacWed Whe diVeaVe Whe\ ZeUe immXQi]ed agaiQVW; WhiV feeliQg

likel\ cRQWUibXWeV WR lRZ cRQfideQce leYelV iQ healWhcaUe aQd Whe imSRUWaQce Rf childhRRd

YacciQaWiRQ. The XUgeQc\ Rf effecWiYel\ edXcaWiQg FiUVW NaWiRQV mRWheUV abRXW Whe imSRUWaQce Rf

YacciQaWiRQ iV fXUWheU demRQVWUaWed b\ Whe higheU RccXUUeQce UaWe Rf YacciQe-SUeYeQWable diVeaVeV

iQ FiUVW NaWiRQV cRmmXQiWieV (TaUUaQW aQd GUegRU\, 2003). ReVXlWV fURm QXmeURXV VWXdieV
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VXggeVW WhaW WeachiQg FiUVW NaWiRQV mRWheUV abRXW Whe YacciQe SURWecWiRQ alleYiaWeV WheiU miVWUXVW

iQ YacciQeV, aQd WheUeb\ iQcUeaVeV YacciQe XSWake leYelV iQ WhiV SRSXlaWiRQ.

SeYeUal limiWaWiRQV e[iVW ZiWhiQ WhiV VWXd\. TR begiQ, Whe lRZ VamSle Vi]e fRU Whe

XQYacciQaWed gURXS imSacWV Whe SRZeU Rf Whe VWXd\, aV a laUgeU VamSle Vi]e ZRXld allRZ fRU mRUe

YaUiaQceV beWZeeQ gURXSV WR be aQal\]ed ZiWh a higheU degUee Rf ceUWaiQW\. IQ addiWiRQ, Whe VWXd\

fRcXVeV RQ FiUVW NaWiRQV mRWheUV iQ CaQada; hRZeYeU VSecific UegiRQV haYe VmalleU VamSle Vi]eV.

AlbeUWa RQl\ had 55 SaUWiciSaQWV, Zhile Whe MaUiWime SURYiQceV had a cRmbiQed 67 SaUWiciSaQWV.

AV diffeUeQW UegiRQV iQ CaQada caQ be YaVWl\ diffeUeQW, iW iV alVR likel\ WhaW aWWiWXdeV WRZaUdV

YacciQaWiRQ ma\ YaU\ gUeaWl\ aV Zell. A mRUe deWailed lRRk iQWR each SURYiQce ZiWh a cRmSaUiVRQ

aW Whe eQd ma\ haYe beeQ mRUe beQeficial, RU eTXiYaleQW SURSRUWiRQV baVed RQ SRSXlaWiRQ Vi]e

ma\ SURYide a beWWeU SeUVSecWiYe RQ a FiUVW NaWiRQV mRWheU¶V aWWiWXdeV WRZaUdV YacciQaWiRQ acURVV

CaQada. The RbVeUYaWiRQal QaWXUe Rf WhiV VWXd\ iV alVR a limiWaWiRQ, aV VXUYe\-VW\le UeVeaUch caQ

UeVXlW iQ miViQWeUSUeWaWiRQ aQd miVViQg daWa dXe WR SaUWiciSaQWV abVWaiQiQg fURm aQVZeUiQg

VSecific TXeVWiRQV. The TXeVWiRQQaiUe UelieV heaYil\ RQ Whe belief WhaW SaUWiciSaQWV Zill be WUXWhfXl;

aQ aVVXmSWiRQ Zhich iV QRW alZa\V Whe caVe aQd ma\ lead WR iQaccXUaWe RU falVe daWa. ReVeaUch

UegaUdiQg Whe e[acW UaWeV Rf child YacciQaWiRQ aV Zell aV Whe UeaVRQV deWeUUiQg mRWheUV fURm

YacciQaWiQg WheiU childUeQ iQ FiUVW NaWiRQV cRmmXQiWieV iV e[WUemel\ limiWed; WheUefRUe, fXWXUe

VWeSV iQWR WhiV UeVeaUch ma\ iQclXde a cRhRUW VWXd\ e[amiQiQg Whe VigQificaQce Rf Whe UiVk facWRUV

fRU UedXced immXQi]aWiRQ UaWeV VXch aV cRQceUQV abRXW Vide effecWV aQd Whe VafeW\ Rf YacciQeV.

ThiV ZRXld allRZ fRU Whe iQWeUSla\ beWZeeQ UiVk facWRUV caXViQg YacciQe heViWaQc\ aQd Whe chRice

fRU a mRWheU WR YacciQaWe heU child(UeQ) WR be VWXdied fXUWheU, aV daWa caQ be cRllecWed afWeU

e[SRVXUe WR diffeUeQW UiVk facWRUV WhURXgh RUal cRmmXQicaWiRQ aQd/RU Whe media.
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Introduction 
 

As marijuana has recently become legalized, it is important to investigate its connection 

to youth culture, particularly in high school-aged students. This period can bring about turbulent 

emotions as it precedes the transition to adulthood. In combination with the pressure to perform 

in classes, high school students may turn to Marijuana to cope with their situation. It is widely 

believed that Marijuana could improve sleep quality and increase feelings of relaxation, 

however, this effect is often contradicted in lab settings. If this supposed benefit is more 

understood, the drug use habits of high school-aged students can be further explained. As a 

result, adequate support can be given to address the issues in this population without them having 

to self-medicate with marijuana. The long-term effects of which are not fully known. This paper 

will investigate the association between the sleep quality (defined by sleep satisfaction and sleep 

duration) of Canadian high school students, grades 9-12, who have used only marijuana 

compared to students of this same cohort that have not used marijuana or any other drug that 

could affect sleep quality. 

The Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS) runs annually and 

seeks to provide data on the habits of Canadian students from grades 7-12. Information regarding 

tobacco, alcohol and drug use were assessed as well as information on bullying and sleep. This 

data can further examine the interactions between substance use and sleep quality for this 

demographic. It is known that psychoactive drugs such as Marijuana can impact an individual's 

sleep quality. Moreover, marijuana use in high school students is an area that requires further 

research to understand the associated risks. Using the data gathered from this survey, it is 

possible to research the relationship between marijuana usage and the sleep quality of Canadian 

high school students. The study population will be limited to students in the range of grades 9 to 
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12. The exposure that will be measured is Marijuana usage. Sleep satisfaction and sleep duration 

will be analyzed. Comparisons will be made between the sleep quality of students who have used 

Marijuana and students who have not consumed Marijuana or any other drugs that could impact 

sleep. This study will observe the effect of Marijuana on sleep quality and potentially detect an 

inducement for marijuana usage in high school-aged students. 

Sleep quality can be crucial for high school students. A paper by Yan et al. (2018) 

concluded a negative correlation between academic stress and sleep quality in adolescents. This 

paper further observed a negative association between depression, burnout, and sleep quality. 

These results indicate the importance of sleep as it can mediate academic stress and prevent 

feelings of burnout and depression. A component of Marijuana, cannabidiol (CBD), may have 

beneficial results in treating insomnia (Babson, Sottile & Morabito, 2017). However, research of 

the overall instrumental value of Marijuana is still in its infancy as research indicates, the other 

component in Marijuana, Delta-9 tetrahydrocannabinol (THC) could impair sleep quality long-

term (Babson, Sottile & Morabito, 2017). Moreover, a study surrounding Marijuana use patterns 

in young adults elucidated that Insomnia Severity Index scores were significantly lower for non-

daily users and controls in comparison to daily users (Conroy et al., 2016). That being said, as 

the effects are uncertain, Marijuana could still be used to self-medicate for insomnia and for 

particular demographics such as high school students; this could have lasting cognitive impacts. 

A review found that adolescent marijuana users demonstrated poorer performance on tests of 

attention, verbal learning and memory, sequencing, and psychomotor speed compared to non-

using adolescents after approximately one month of abstinence (Medina et al., 2007). In addition, 

long-term implications of Marijuana use in adolescents can adversely affect the cognitive 

development of attentional and inhibitory control (Paige & Colder, 2020). These detractors 
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warrant further research into what factors motivate students to use Marijuana. A study across 

four decades reported that social and recreational reasons for usage have been on the decline. 

Whereas coping with negative affect reasons has nearly doubled over this time period (Patrick et 

al., 2019).  

Despite cannabis having been legalized in Canada only recently, a reasonably large 

amount of research has already been conducted regarding its impact on sleep quality. e. A study 

by Ogeil et al. (2019) determined that the use of cannabis earlier in life (12-14 years old) is 

associated with poorer sleep quality among 18-year-old adolescents. While this study 

demonstrates a correlation between cannabis use and poor sleep quality at a later age, it does not 

investigate the quality of sleep students receive at an earlier point in the study. This leaves open 

questions regarding the causal relationship between cannabis and sleep quality, specifically the 

short-term application of marijuana use and sleep quality. Another study investigated the 

reduction of cannabis use among adults and subsequent changes in sleep quality (Hser et al., 

2017). Findings suggested that a reduction in cannabis use resulted in an improvement in sleep 

quality in comparison to continued cannabis use. These findings are further supported by a study 

that found poor sleep quality is associated with the use of non-medical Marijuana (Ogeil et al., 

2015). These studies suggest a strong association between marijuana use and poor sleep quality. 

However, few studies of this manner have been conducted with a sample size more extensive 

than a few hundred. In addition, these studies have not investigated key variables that could 

influence sleep quality, such as the time an individual goes to sleep and the time an individual 

wakes up (Moderie et al., 2020). There is a knowledge gap in the relation between the sleep 

quality of students from grades 9-12 and their usage of marijuana due to low testing populations 
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and the concern of facilitating marijuana use in youths. The CSTADS data addresses the ethical 

concern of investigating marijuana usage in youths.  

The proposed research question to address the knowledge gap is the following: is there an 

association between the sleep quality (defined by sleep satisfaction and sleep duration) of 

Canadian high school students, grades 9-12, who have used only marijuana compared to students 

of this same cohort that have not used marijuana or any other drug that could affect sleep 

quality? The independent variable of this study is marijuana usage within the last 30 days. The 

dependent variable is sleep quality including self-reported sleep satisfaction and hours of sleep. 

Accordingly, the primary outcome would be assessing sleep satisfaction and the secondary 

outcome would be identifying sleep duration. 

 
Study Design 
 Prior to developing a hypothesis we used the site Odesi to determine which potential 

topics we would like to investigate, and selected a database to use for the study. We selected the 

Canadian Student Tobacco, Alcohol and Drugs Survey. After selecting an appropriate database, 

we conducted additional research related to the dataset to determine potential knowledge gaps 

that could be investigated further. Our investigations suggested further research could be 

conducted investigating the relationship between marijuana usage and sleep quality among high 

school students. 

 After determining the primary and secondary outcomes that we wished to investigate, we 

determined the inclusion and exclusion criteria for participants. We then conducted statistical 

analyses on the remaining data to determine whether there is a correlation between sleep quality 

and marijuana usage after adjusting for covariates. 
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Study Participants 

For the study, we used the CSTADS in 2018-2019 investigating a wide range of factors 

regarding mairjuana, alcohol, and drug consumption for data on our participants. Initially, 62 850 

participants were included in the survey, however only 20 683 participants were included in the 

statistical analysis of the current study after excluding missing data sets. The study included     

10 573 (51.1%) female participants and 10 110 (48.9%) male participants. Participants consisted 

of students from grades 9 through 12 from all 10 provinces of Canada. Of the selected 

participants, 74.2% lived in urban areas in comparison to 25.8% living in a rural area. Additional 

data was collected including whether or not participants used stimulants or sleeping pills, 

however this was not included in the statistical analysis. 

 

Inclusion/Exclusion Criteria 

The CSTADS collected data from Canadian students in grades 7-12. For the purposes of 

the study only students in grade 9 through 12 were included, so all participants in grade 7 or 8 

were excluded from the dataset. The study is also primarily focused on determining the 

relationship between sleep quality and marijuana usage. Students were therefore excluded from 

the dataset if they did not state their cannabis use, sleep quality, or wake up/bedtimes. Any 

participants who did not answer questions regarding the use of sleeping pills or stimulants were 

also excluded from the data, as these are potential confounding variables that were to be 

measured. 

 

Objectives/Outcomes 
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The overall objective of this study was to determine the relationship between marijuana 

usage and sleep quality in high school students. The primary objective was to determine if there 

is a correlation between marijuana usage and sleep quality. As previously mentioned, there have 

been a lot of mixed results regarding the effects of marijuana, and there has been little research 

on the relationship between marijuana usage and sleep quality in high school students. This study 

will help confirm previous research and provide insights into its effects in high school students. 

Our secondary outcome is whether there is a relationship between marijuana usage and 

sleep/wake time. There is a possibility that people who participate in recreational drug use have 

different sleeping patterns, which could lead to poorer sleep quality. This could imply that there 

is not a causal relationship between marijuana use and sleep quality, and instead a correlation 

due to common lifestyle traits of marijuana users. We also wanted to examine if there is a 

relationship between sleep/wake time and sleep quality to determine if length of sleep has an 

impact on sleep quality.  

 

Statistical Analysis 

 We used two different statistical analyses in this study. The 2x2 Chi square is often used 

to measure differences between groups. We used this analytical method to determine whether 

there was a significant difference between cannabis and non-cannabis users in relation to sleep 

quality. We also used the Spearman’s Rho non-parametric test to determine if there was a 

correlation between variables. The Spearman’s Rho test was used instead of Pearson’s as we 

were investigating nominal and ordinal variables. We examined the correlation between cannabis 

use and sleep quality in addition to the correlation between cannabis use and sleep/wake time. 

We also examined the correlation between sleep/wake time and sleep quality. 
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Results 

The purpose of this study was to assess the relationship between cannabis use and sleep 

in Canadian high school students. After eliminating cases that did not meet the inclusion criteria 

for our study we were left with a total of 20 683 participants. These participants were then 

divided into cannabis users and non-cannabis users. The demographic information of both 

groups is summarized in Table 1.  

 
Table 1: Demographic Information of Participants  

Characteristic Non-Cannabis Users n(%) 
(N=11238)  

Cannabis Users n (%) ( N= 
9445)  

Gender    

Female 5828 (51.9) 4745 (50.2)  

Male 5410 (48.1)  4700 (49.8)  

Grade       

Grade 9 3111 (27.7)  1499 (15.9) 

Grade 10 3636 (32.4)  2492 (26.4)  

Grade 11 2950 (26.3) 3077(32.6)  

Grade 12 1541 (13.7)  2377 (25.2)  

Urban or Rural School    

Urban 8496 (75.6)  6859 (72.6) 

Rural 2742 (24.4)  2586 (27.4)  
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Note. N=20 683. All participants were high school students in Canada. “Cannabis users are 

defined by answering “yes” to the question “Have you ever used or tried marijuana or cannabis 

(a joint, pot, weed, hash, or hash oil)?” 

 

The primary outcome assessed in this study was the quality of sleep of the participants 

based on their use of cannabis. A  2x2 Chi-Squared test showed that there was a significant 

difference between groups (p<0.001).  

 

 
Figure 1. Observed values for 2x2 Chi-Squared test for use of cannabis and sleep quality. 

χ2=144.145, p<0.001 

A Spearman’s Rho correlation was then run to assess if there was any correlation 

between sleep quality and being a cannabis user as well as the frequency of cannabis use in the 

past 12 months and 30 days. The results of this analysis showed a very weak positive correlation 

for  
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frequency of cannabis use in the past 30 days (p=0.022) and 12-months (p=0.033) as well as an 

extremely weak negative correlation (p<0.001) between if a user had ever used cannabis and 

their sleep quality (Table 2.)   

 
Table 2: Correlations for Sleep Quality Vs. Cannabis Use.  

Spearman’s 
Rho 

 Sleep 
Quality 

Cannabis 
User or Not 

Frequency of 
Cannabis 
Use- 12 
Months  

Frequency of 
Cannabis 
Use-30 days  

Sleep 
Quality in 
the last 2 
weeks  

Correlation 
Coefficient  

 -0.084** 0.033** 0.022* 

Sig. (2-
tailed)  

 <0.001 0.003 0.036 

N  20683 9171 9215 

*Correlation significant at the 0.05 level  
**Correlation significant at the 0.01 level  
 

The secondary goal of this study was to see if cannabis had any effect on the number of 

hours high school teens slept. To assess this relationship Spearman’s Rho correlation analysis 

was run. The results of this analysis showed that on school nights there is a weak positive 

correlation (p<0.001) between whether someone has used cannabis before and the amount of 

sleep they got (Table 3a). There was a weak negative correlation between the frequency of 

cannabis use in both a 12 month and 30-day period (p<0.001) and amount of sleep participants 

got. (Table 3a) 

When the same analysis was run for the hours of sleep participants got on the weekend 

there was a weak negative correlation (p<0.001) between hours of sleep and whether the 

participant had used cannabis or not (Table 3b). In terms of frequency of cannabis use in a 12 
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month and 30 day period, both factors had a weak negative correlation (p=0.019 and p=0.046) 

with the number of sleep participants got (Table 3b).  

Table 4: Correlation between hours slept and cannabis uses 
a. School Nights

Spearman’s 
Rho 

Hours Slept 
on a school 
night 

Cannabis 
User or not 

Frequency of 
Cannabis 
Use- 12 
Months  

Frequency of 
Cannabis use- 
30 days  

Hours Slept 
on a school 
night 

Correlation 
Coefficient 

0.112** -0.101** -0.098**

Sig. (2-tailed) <0.001 <0.001 <0.001 

N 20683 9171 9215 

b. Weekends

Spearman’s 
Rho 

Hours Slept 
on a school 
night 

Cannabis 
User or not 

Frequency of 
Cannabis 
Use- 12 
Months  

Frequency of 
Cannabis use- 
30 days  

Hours Slept 
on a school 
night 

Correlation 
Coefficient 

-0.105** 0.024* 0.021* 

Sig. (2-tailed) <0.001 0.019 0.046 

N 20683 9171 9215 

*Correlation Significant at the 0.05 level
**Correlation Significant at the 0.01 level

Finally, we wanted to see if there was any association between our 2 outcomes so we ran 

a spearman correlation to look for a relationship between the hours a participant slept and how 

they rated their sleep quality. The results of this analysis showed that there was a weak negative 
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correlation between sleep quality and hours slept on school nights (p<0.001) as well as a weak 

positive correlation between sleep quality and hours slept on the weekend (Table 4).  

Table 4: Spearman’s Rho Correlation For Sleep Quality and Hours Slept 

  Hours of Sleep On A 
School Night  

Hours of Sleep on A 
Weekend  

Sleep Quality Over 
The Last 2 Weeks  

Correlation 
Coefficient  

-0.266 0.059 

Sig. (2-tailed)  <0.001 <0.001 

N 20 683 20 683 

 
 
Discussion 
 

The main findings of this study were split into two different groups which consisted of 

the primary and secondary outcomes. The presence of these two groups is based on the decision 

made to determine whether the use of marijuana affects sleep quality, which is represented as the 

primary outcome, and if its use affects sleep duration, which is represented as the secondary 

outcome. Additionally, we analyzed the relationship between sleep quality and duration as a 

secondary outcome. In a research study, it is essential to determine the primary and secondary 

study outcomes as the primary outcome is used when writing the stated hypothesis (Vetta & 

Mascha, 2017). In each group of outcomes, several different tests were used in order to analyze 

the correlation between sleep quality, sleep duration, and  marijuana use. 

The two tests that were used to analyze the data from the survey were chi-squares and a 

nonparametric test, specifically, a spearman’s rank correlation test. The chi-square test allows for 

the values to be expressed in a table that compares the observed values to the values that you 

would expect to see if there was no relationship between the variables. When these values are 
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calculated, the chi-square expresses the significance of the results by producing a P-value in 

order to deem statistical significance. If the value is less than 0.05, then the null hypothesis is 

rejected and the relationship is deemed significant within a 95% confidence level. A spearman 

rank correlation test describes the association between two variables being expressed as a 

monotonic function that is either increasing or decreasing. Its significance is expressed using P-

values in order to determine if the relationship is significant or by chance, however the 

correlation coefficient indicates the strength of the association as well as if the relationship is 

increasing or decreasing. Values closer to +1 or -1 are considered strongly correlated with their 

weak counterparts being closer to 0. 

 We analyzed the primary outcomes using a chi-square test as well as a nonparametric 

test. From this test, we determined that the relationship between the quality of sleep and the use 

of marijuana was significant with a p-value of <0.01 being reported. This result shows that users 

of marijuana and non-users of marijuana reported a statistically significant difference in their 

quality of sleep. Additionally, we calculated Spearman’s rank correlation. The results of this test 

provided the information about whether the monotonic function that could be written from the 

two variables would be ever increasing or decreasing. Due to the P-value being less than 0.01 

(0.002) for the variable indicating the frequency which participants had used marijuana over the 

last 12 months, the relationship between the two variables is statistically significant. We also ran 

the test for the variable indicating the frequency in which participants had used marijuana over 

the last 30 days. This variable when analyzed showed that it had a P-value of 0.036. This P-value 

is shown to be significant as any value under 0.05 is considered to be statistically significant 

showing that there is a relationship between these two variables, one that can be expressed as a 

monotonic function that is either ever increasing or decreasing. 
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 We also analyzed the secondary outcomes using Spearman’s rank correlation in order to 

determine if the relationship between variables discussing the hours slept on a weekday and on 

the weekend and usage of marijuana were statistically significant and could be modeled by a 

monotonic function. The results of the analysis determined that the relationship between 

marijuana use and hours slept on a weekday was  statistically significant with a P-value of 

<0.001. However, with a correlation coefficient of -0.035, the variables are found to have a weak 

negative correlation. This coefficient indicates that the relationship between these two variables 

is negative and is considered weak as it is close to 0. Correspondingly, the relationship between 

the hours slept on the weekend and the use of marijuana was shown to be statistically significant 

as the P-value is <0.001. However, as the correlation coefficient was -0.098, this suggests that 

there is a very weak negative monotonic association between the two variables. The relationship 

between the quality of sleep and its duration was also tested using a spearman rank correlation. 

The results from this test indicated that there was a statistically significant relationship between 

the duration of sleep on weekdays and weekends and the self-reported quality of sleep in the 

participants, regardless of marijuana use, with p-values being reported as 0 and <0.001. 

However, the correlation coefficient indicated that there was a somewhat weak negative 

correlation between duration of sleep and its quality, whereas there was a very weak positive 

correlation seen between duration of sleep on weekends and its quality  

 The results that were taken from data analysis indicated that for the primary outcome,  

there is a relationship between self reported sleep quality for users and non-users of marijuana. 

The relationship indicated is seen as statistically significant and can be modeled using a 

monotonic function. The expression of this function would create a plot that showed that the 

increase in marijuana use would also cause an increase in the score given in the survey on 
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participant’s quality of sleep over the last two weeks. This increase in scores indicates that the 

participants experience good quality sleep on an irregular basis. Therefore, it can be assumed that 

the hypothesis stating that there is an association between the use of marijuana and the quality of 

sleep is accepted and that the null hypothesis is rejected. Similarly, for the secondary outcome, 

there is a statistically significant relationship between the use of marijuana, and the duration of 

sleep on both weekdays and weekends. This relationship can also be modeled by a monotonic 

function, however it shows that the increase in marijuana use has a negative effect on the 

duration of sleep on weekdays reported by the participants in the survey. This model expresses 

that participants get less sleep the more that they use marijuana on a weekday, but they sleep 

more when  they use marijuana on weekends. This model helps to accept the hypothesis that 

there is a correlation between the use of marijuana, and the duration of sleep in students in grades 

9-12. When reviewing the results of the other secondary outcome, the monotonic functions taken 

from the correlation test indicate that the statistically significant relationship between sleep 

duration and quality possesses a weak correlation, while also being seen as negatively correlated 

for weekdays and positively correlated on weekends. This indicates that children experience 

better quality sleep when they sleep for less time during the week and better quality of sleep 

when they sleep longer on weekends. The model taken from these results helps to accept the 

hypothesis that there is an association between the duration of sleep and its quality.  

 When compared to other research studies about the use of marijuana and sleep quality in 

adults and pregnant women, the other studies found that there were no suggested differences in 

sleep quality in pregnant women that used marijuana (Murnan et al., 2021), however there was a 

difference seen in a general population study (Schierenbeck et al., 2008). When compared to the 

results of this study, the results suggest that there is a significant difference between sleep quality 
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reported in users and non-users of marijuana however, the results suggest that the association 

between these variables is very weak. We can therefore conclude that the results from this study 

are analogous to other studies conducted in this field of research. 

Limitations 

 There are several limitations that can be found in this study. First, there is the limitation 

that the design of the study influenced the interpretation of the findings from our research and 

created a confirmation bias. Since the data taken from the survey was open for our interpretation, 

our interpretation was influenced by the research question and it changed the analyses that were 

conducted accordingly in order to provide answers to the research questions. Secondly, there is 

the limitation that confounding variables have the ability to influence the results of the analysis. 

Since the participants are all in school, there is the potential that factors unrelated to marijuana 

use could affect the quality and duration of sleep in the chosen participants. To solve this issue, 

more specific questions should be asked to help ameliorate the risk of confounding variables 

influencing the data taken from the survey. 

 

Conclusion & Future Implications 

 Overall, the findings of this study answered the research question and showed that there 

was a statistically significant correlation between the use of marijuana and the quality and 

duration of sleep in children in grades 9-12. The results from this study can be useful for future 

research surrounding sleep quality and duration as well as being used for adapting drug policies 

surrounding safe marijuana use in teenagers. The inclusion of this research will allow for 

policymakers to adjust their expectations of marijuana usage for the youth population of Canada 

as well as changing the childrens’ perspectives on the effects of marijuana. 
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Part B 

 

SPSS Name  What is the variable? Coding 
Instructions  

Measurement 
Scale  

How will the 
variable be 
used? 

Dependent or 
Independent? 
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GRADE What grade are you in? 9= Grade 9 
10 = Grade 10 
11= Grade 11 
12= Grade 12 

Nominal/ 
Discrete 

Divide the study 
participants  

Descriptive 

SEX What was your sex 
assigned at birth? 

1= Female  
2= Male  

Nominal/ 
Discrete 

Divide the 
participants  

Descriptive 

URBAN Is the respondents school 
in a urban or rural region?  

1= Urban  
2= Rural  

Nominal/ 
Discrete 

Divide the 
participants  

Descriptive 

SLP_030 On a typical school night, 
what time do you fall 
asleep 

1= 1am 
2= 2am  
3=3am  
4=4am 
6= 6pm 
7=7pm  
8=8pm  
9=9pm  
10= 10pm  
11=11pm  
12= 12am 
99= Not stated 

Nominal/ 
Discrete 

Used with 
SLP_040 to 
determine length 
of sleep (in hours) 
on a school night 

Dependent 

SLP_040 On a typical school 
morning, what time (hour) 
do you wake up? 

1= 1pm 
2= 2pm  
3=3pm  
4=4pm 
5= 5am 
6= 6am 
7=7am  
8=8am  
9=9am  
10= 10am  
11=11am  
12= 12pm 
99= Not stated 

Nominal/ 
Discrete 

Used with SLP_ 
030 to determine 
length of sleep in 
hours on a school 
night 

Dependent 

SLP_080 On a typical weekend, 
what time (hour) do you 
fall asleep? 

1= 1am 
2= 2am  
3=3am  
4=4am 
6= 6pm 
7=7pm  
8=8pm  
9=9pm  
10= 10pm  

Nominal/ 
Discrete 

Used with 
SLP_090 to 
determine length 
if sleep (in hours) 
on a weekend 

Dependent 
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11=11pm  
12= 12am 
99= Not stated 

SLP_090 On a typical weekend, 
what time (hour) do you 
wake up? 

1= 1pm 
2= 2pm  
3=3pm  
4=4pm 
5= 5am 
6= 6am 
7=7am  
8=8am  
9=9am  
10= 10am  
11=11am  
12= 12pm 
99= Not stated  

Nominal/ 
Discrete 

Used with 
SLP_080 in order 
to determine the 
length of sleep in 
hours on a 
weekend 

Dependent 

CAN_010 Have you ever used or 
tried marijuana or 
cannabis (a joint, pot, 
weed, hash, or hash oil)? 

1= Yes 
2= No 
99= Not stated 

Nominal/ 
Discrete 

Divide our 
participants based 
on majaruna use  

Independent 

CAN_020 In the last 12 months, how 
often did you use 
marijuana or cannabis? 

1= I have not 
done this in 
last 12 months 
3= Less than 
once a month 
4= Once a 
month 
5= 2 or 3 
times a month 
6= Once a 
week 
7= 2 or 3 
times a week 
8= 4 to 6 
times a week 
9= Every day 
10= I do not 
know 
96= Valid 
Skip 
99= Not stated 

Nominal/ 
Discrete 

Used to determine 
frequency of 
participants 
marijuana usage 

Independent 

CAN_040 In the last 30 days, how 1= I have not Nominal/ Further divide Independent 
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often did you use 
marijuana or cannabis? 

done this in 
the last 30 
days 
2= Once or 
twice 
3= Once or 
twice a week 
4= 3 or 4 
times a week 
5= 5 or 6 
times a week 
6= Every day 
7= I do not 
know 
96= Valid skip 
99= Not stated 

Discrete participants based 
on frequency of 
marijuana use  

SLP_110 In the last 2 weeks, how 
often have you felt 
satisfied with your sleep? 

1= Every Day/ 
Night 
2= Several 
Nights 
3= Twice 
4= Once 
5= Never 
99= Not stated 

Nominal/ 
Discrete 

Used to access 
sleep quality in 
participants who 
use marijuana and 
those who do not  

Dependent 

SLP_010 Have you ever used or 
tried sleeping medicine 
from a store (Nytol, 
Unisom) for non-medical 
reasons or to get high? 

1= No, I have 
never used 
this  
2=Yes, I have 
used this in 
the last 12 
months  
3= Yes I have 
used this but 
not in the last 
12 months  
99=Not stated  

Nominal/ 
Discrete 

Potential 
confounding 
variable. Used to 
divide the 
participants based 
on drug usage 
aside from 
marijuana to  

Descriptive  

STI_030 Have you ever used or 
tried stimulants (diet pills, 
stay awake pills, uppers, 
bennies) for non-medical 
reasons or to get high? 

1= No, I have 
never used 
this  
2=Yes, I have 
used this in 
the last 12 
months  

Nominal/ 
Discrete 

Potentially 
confounding 
variable. Will be 
used to divide 
students based on 
drug use other 
than marjuana to 

Descriptive 
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3= Yes I have 
used this 
bunot in the 
last 12 months  
99=Not stated 

ensure we are 
looking at 
exclusively 
marijuana use 

SED_050 In the last 12 months, 
were you given a 
prescription by a Health 
Care Provider for 
sedatives or tranquilizers 
to help you sleep, calm 
down, or relax your 
muscles? 

1= Yes  
2= No  
3= I don’t 
know  
99=Not stated  

Nominal/ 
Discrete 

Potential 
confounding 
variable. Used to 
divide participants 
based on drug 
usage other than 
marijuana to 
ensure we are 
exclusively 
looking at 
marijuana use  

Descriptive  

SED_030 Have you used sedatives 
or tranquilizers for non-
medical reasons or to get 
high? 

1= No, I have 
never used 
this  
2=Yes, I have 
used this in 
the last 12 
months  
3= Yes I have 
used this 
bunot in the 
last 12 months  
99=Not stated 

Nominal/ 
Discrete 

Potential 
confounding 
variable. Used to 
divide participants 
based on drug 
usage aside from 
marijuana 

Descriptive 

BEH_020 Is smoking cannabis 
allowed, or do you think is 
allowed, in your house? 

1= Allowed 
inside and 
outside 
2= Allowed 
inside only 
3= Allowed 
outside only 
4= Not 
allowed inside 
or outside 

Nominal/ 
Discrete 

Used to divide 
participants on the 
usage of 
marijuana 

Independent  

ALC_020 In the last 12 months, how 
often did you have a drink 
of alcohol that was more 
than just a sip 

1= Didn’t 
drink alcohol 
in last 12 
months 

Nominal/ 
Discrete 

Potential 
confounding 
variable. Used to 
divide participants 

Descriptive 
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3= Less than 
once a month 
4= Once a 
month 
5= 2 or 3 
times a month 
6= Once a 
week 
7= 2 or 3 
times a week 
8= 4 to 6 
times a week 
9= Every day 
10= I don’t 
know 
96= Valid skip 
99= Not stated 

based on drug 
usage other than 
marijuana to 
ensure we are 
exclusively 
looking at 
marijuana use 

NRG_010 In the last 12 months, did 
you drink an energy 
drink? 

1= Yes 
2= No 
99 = Not 
Stated  

Nominal/ 
Discrete 

Potential 
confounding 
variable. Used to 
divide participants 
based on drug 
usage other than 
marijuana to 
ensure we are 
exclusively 
looking at 
marijuana use 

Descriptive 

UND_010 Have you used a drug or 
substance to get high 
without knowing what it 
was 

1= No, I have 
never done 
this  
2= Yes, I have 
done this in 
the last 12 
months  
3= Yes, I have 
done this but 
not in the last 
12 months  
99= Not stated  

Nominal/ 
Discrete 

Potential 
confounding 
variable. Used to 
divide participants 
based on drug 
usage other than 
marijuana to 
ensure we are 
exclusively 
looking at 
marijuana use 

Descriptive  
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INTRODUCTION

IQ 2019, aQ RXWbUeaN Rf SQeXPRQLa caVeV fURP aQ XQNQRZQ RULgLQ RccXUUed LQ WXKaQ,

HXbeL PURYLQce, CKLQa. AQaO\VLV Rf KXPaQ aLUZa\ eSLWKeOLaO ceOOV UeYeaOed a UeVSLUaWRU\ YLUXV

OaWeU QaPed SARS-CRY-2 (CLRWWL eW aO.,2020). SLQce WKe decOaUaWLRQ Rf COVID-19 aV a gORbaO

SaQdePLc LQ MaUcK 2020, LW KaV LPSacWed cRXQWULeV, WKeLU SRSXOaWLRQ, aQd WKeLU ecRQRPLeV

VeYeUeO\. IQ RUdeU WR cXUb WKe COVID-19 VSUead, a OaUge QXPbeU Rf cRXQWULeV cORVed WKeLU bRUdeUV

UegaUdLQg WUaYeO ZKLcK Oed WR fXUWKeU ecRQRPLc UeSeUcXVVLRQV. DXULQg WKe COVID-19 SaQdePLc,

WKe XQePSOR\PeQW UaWe LQ CaQada URVe fURP aQ aQQXaOL]ed 5.66% WR 8.9% (SWaWLVWLcV CaQada,

2020) dXe WR WKe LPSOePeQWed VRcLaO dLVWaQcLQg OaZV aQd PaQdaWRU\ VKXWdRZQV Rf bXVLQeVVeV WR

SUeYeQW WKe e[SRQeQWLaO VSUead Rf COVID-19 (LaUXe, 2020). FXUWKeUPRUe, aV dLVcXVVed LQ

PacKecR (2020), dXe WR WKe KLgK YROXPe Rf MRbV ORVW dXULQg WKe SaQdePLc aQd LQcUeaVed PedLa

cRYeUage Rf VaLd MRb ORVVeV, CaQadLaQV KaYe UeSRUWed decUeaVed MRb aQd fLQaQcLaO VecXULW\. JRb

VecXULW\ LV deVcULbed b\ LX eW aO. (2016) aV ³aQ ePSOR\ee'V e[SecWaWLRQV abRXW WKe VWabLOLW\ aQd

ORQgeYLW\ Rf KLV RU KeU MRb LQ aQ RUgaQL]aWLRQ´. AccRUdLQg WR EO-AVVaO (2021), CaQada dXULQg WKe

2019 caOeQdaU \eaU KaV ZeOcRPed 341,000 QeZ LPPLgUaQWV. HRZeYeU, dXe WR WKe WKUeaW Rf

COVID-19 LQ 2020 ZKLcK caXVed bRUdeU UeVWULcWLRQV aQd WLgKWeU cULWeULa WR WUaYeO LQWR aQd RXWVLde

WKe cRXQWU\, WKe QXPbeU Rf LPPLgUaQWV ZKR LPPLgUaWed WR CaQada LQ 2020 dURSSed b\

aSSUR[LPaWeO\ KaOf WR MXVW 184,370 (EO-AVVaO, 2021). HRZeYeU, deVSLWe WKe dUaVWLc decUeaVe LQ

LPPLgUaWLRQ, LW ZaV VWLOO VXffLcLeQW LQ RUdeU WR NeeS gURZLQg WKe SRSXOaWLRQ. GeQeUaOL]ed aQ[LeW\

dLVRUdeU RU PRUe cRPPRQO\ UefeUUed WR aV GAD LV a SV\cKRORgLcaO dLVRUdeU WKaW LV deVcULbed b\

T\UeU & BaOdZLQ (2006) ³aV a SeUVLVWeQW aQd cRPPRQ dLVRUdeU, LQ ZKLcK WKe SaWLeQW KaV

XQfRcXVed ZRUU\ aQd aQ[LeW\ WKaW LV QRW cRQQecWed WR UeceQW VWUeVVfXO eYeQWV, aOWKRXgK LW caQ be

aggUaYaWed b\ ceUWaLQ VLWXaWLRQV´. TKe deYeORSPeQW Rf GAD LV RfWeQ LQ cRQMXQcWLRQ ZLWK RWKeU
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PeQWaO dLVRUdeUV aQd dLVSOa\V cKaUacWeULVWLcV VXcK aV ´feeOLQgV Rf WKUeaW, UeVWOeVVQeVV, LUULWabLOLW\,

VOeeS dLVWXUbaQce, aQd WeQVLRQ´ (T\UeU & BaOdZLQ, 2006). GAD KaV QR effecWLYe ORQg-WeUP

UeVROXWLRQ aQd SaWLeQWV ZLWK GAD RfWeQ UeOaSVe LQWR eSLVRdeV Rf aQ[LeW\. HRZeYeU, VKRUW aQd

PedLXP WeUP WUeaWPeQWV WKaW KaYe beeQ SURYeQ effecWLYe cRQVLVW Rf ³cRgQLWLYe beKaYLRUaO

WKeUaS\; VeOf-KeOS aSSURacKeV baVed RQ cRgQLWLYe beKaYLRUaO WKeUaS\ SULQcLSOeV; aQd

SKaUPacRORgLcaO WUeaWPeQWV, PaLQO\ VeOecWLYe VeURWRQLQ UeXSWaNe LQKLbLWRUV´ (T\UeU & BaOdZLQ,

2006). AccRUdLQg WR MRUeQR-PeUaO (2014), ULVN facWRUV fRU GAD caQ LQcOXde a YaULeW\ Rf

VRcLRdePRgUaSKLc facWRUV LQcOXdLQg age aQd PaULWaO VWaWXV. PV\cKRORgLcaO facWRUV VXcK aV

e[SRVXUe WR VWUeVVfXO OLfe eYeQWV bRWK LQ cKLOdKRRd aQd adXOWKRRd, LQ addLWLRQ WR faPLO\ KLVWRU\ Rf

PeQWaO dLVRUdeUV aQd SUeYLRXV KeaOWK SURbOePV. MRUeRYeU, aV deVcULbed b\ KaU & BaVLWa (2006),

adXOWV aQd cKLOdUeQ ZKR e[SeULeQce QaWXUaO dLVaVWeUV VXcK aV eaUWKTXaNeV, KXUULcaQeV, RU

SaQdePLcV aUe aW LQcUeaVed ULVN fRU deYeORSLQg GAD. FXUWKeUPRUe, aV dePRQVWUaWed b\

NZacKXNZX eW aO. (2020) \RXQg adROeVceQWV aged 25 aQd beORZ e[SeULeQce WKe KLgKeVW OeYeO Rf

aQ[LeW\, PeaQZKLOe adXOWV aged 60 aQd abRYe e[SeULeQce WKe OeaVW aPRXQW Rf VWUeVV dXULQg WKe

COVID-19 SaQdePLc LQ CaQada. MeOW]eU eW aO. (2010) SeUfRUPed a VWXd\ WKaW UeYeaOed a

cRUUeOaWLRQ beWZeeQ MRb LQVecXULW\ aQd WKe cKaQce WR deYeORS bRWK deSUeVVLYe dLVRUdeUV aQd

GAD. AV MRb LQVecXULW\ gUeZ, WKe ULVN Rf deYeORSLQg deSUeVVLRQ aQd GAD gUeZ aV ZeOO

SURSRUWLRQaOO\. FXUWKeUPRUe, ZRUNeUV ZKR ZeUe ePSOR\ed LQ ³OeVV´ VNLOOed WUadeV RfWeQ UeSRUWed

WKe KLgKeVW OeYeO Rf MRb LQVecXULW\ aQd b\ cRUUeOaWLRQ WKe KLgKeVW ULVN Rf deYeORSLQg GAD fURP

ZRUNSOace facWRUV. HRZeYeU, WKe ULVN Rf deYeORSLQg GAD aQd deSUeVVLRQ cRXOd be decUeaVed b\

LPSURYLQg ZRUN cRQdLWLRQV aQd RffeULQg PRUe MRb VecXULW\ aV dePRQVWUaWed b\ SWUa]dLQV eW aO.

(2011). DeVSLWe WKe YaULRXV VWXdLeV cRUUeOaWLQg MRb LQVecXULW\ aQd GAD, WKe LPSacW Rf COVID-19

RQ UeceQW LPPLgUaQWV aQd WKe LPSacW Rf COVID-19 RQ PeQWaO KeaOWK, WKeUe e[LVWV OLWWOe WR QR
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VWXdLeV WKaW e[aPLQe WKe UeOaWLRQVKLSV beWZeeQ geQeUaOL]ed aQ[LeW\, MRb VecXULW\, LPPLgUaWLRQ

VWaWXV, aQd age LQ CaQada. TKLV gaS ZLOO be VWXdLed b\ ORRNLQg aW VeOf-UeSRUWed daWa eYaOXaWLQg WKe

PeQWaO KeaOWK aQd SV\cKRVRcLaO RXWcRPeV Rf CaQadLaQV dXULQg WKe 2020 COVID-19 SaQdePLc.

TKXV WKe TXeVWLRQ eYRNeV LWVeOf aQd OeadV WR RXU UeVeaUcK TXeVWLRQ: IV WKeUe a UeOaWLRQVKLS beWZeeQ

VeOf-UeSRUWed VeYeULW\ Rf geQeUaOL]ed aQ[LeW\ OeYeOV aQd feaU Rf MRb ORVV LQ LPPLgUaQW CaQadLaQ

PeQ aged 25 WR 44 cRPSaUed WR QRQ-LPPLgUaQW CaQadLaQ PeQ Rf WKe VaPe age dXULQg WKe

COVID-19 SaQdePLc? TKe RXWcRPeV beLQg aVVeVVed WR aQVZeU WKLV TXeVWLRQ aUe, WKe VeYeULW\ Rf

geQeUaOL]ed aQ[LeW\, SeUceLYed PeQWaO KeaOWK aQd feaU Rf XScRPLQg MRb ORVV.

MATERIALS AND METHODS

SWXG\ DHVLJQ aQG DaWabaVH

TKLV VWXd\ LV aQ RbVeUYaWLRQaO cURVV-VecWLRQaO VWXd\ ORRNLQg aW WKe PeQWaO KeaOWK Rf

LPPLgUaQW aQd QRQ-LPPLgUaQW CaQadLaQ PeQ aged 25 WR 44 aV LW UeOaWeV WR COVID-19 aQd WKe

aVVRcLaWed feaU Rf MRb ORVV LQ WKe \eaU 2020. DaWa Rf SaUWLcLSaQWV ZaV cROOecWed WKURXgK VXUYe\ed

daWa fURP a VeOf-adPLQLVWeUed RQOLQe TXeVWLRQQaLUe WKURXgK SWaWLVWLcV CaQada, WKe CaQadLaQ

PeUVSecWLYeV SXUYe\ SeULeV (CPSS) UeWULeYed fURP OdeVL. AOO SaUWLcLSaQWV YROXQWaULO\ SaUWLcLSaWed

WKURXgK a Zeb-RQO\ cROOecWLRQ, NQRZQ aV cURZdVRXUcLQg. TKLV daWabaVe, WKe IPSacWV Rf

COVID-19 RQ CaQadLaQV-MeQWaO HeaOWK, 2020, ZaV deVLgQed WR deWeUPLQe KRZ CaQadLaQV aUe

UeacWLQg WR WKe COVID-19 SaQdePLc aQd WKe LPSacW LW LV KaYLQg RQ WKeLU PeQWaO KeaOWK ZKLcK

WRRN aSSUR[LPaWeO\ 5 PLQXWeV WR cRPSOeWe. PaUWLcLSaQWV aQVZeUed TXeVWLRQV UeOaWLQg WR

dePRgUaSKLcV, PeQWaO KeaOWK, aQd VRcLaO RXWcRPeV. TKe TXeVWLRQQaLUe ZaV bURadcaVWed WKURXgK

VRcLaO PedLa, gRYeUQPeQW ageQcLeV, SULYaWe aQd SXbOLc RUgaQL]aWLRQV, aQd QeZV cKaQQeOV ZLWK WKe

WaUgeW aXdLeQce Rf CaQadLaQV aged 15 \eaUV aQd ROdeU. DaWa ZaV cROOecWed fURP ASULO 4WK, 2020 WR

Ma\ 11WK, 2020, aQd aOO daWa cROOecWed UePaLQed VWULcWO\ aQRQ\PRXV.
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SWXG\ PaUWLFLSaQWV

OXU aQaO\VeV LQcOXded RQO\ PaOe SaUWLcLSaQWV Rf ³IPPLgUaQW´ aQd ³NRQ-IPPLgUaQW´

VWaWXV, beWZeeQ WKe ageV Rf 25 WR 44 \eaUV ROd dXULQg WKe COVID-19 SaQdePLc. WLWK WKe daWaVeW

aOUead\ fRcXVed RQ RQO\ CaQadLaQ UeVLdeQWV VSecLfLcaOO\ dXULQg WKe COVID-19 WLPe SeULRd,

ORcaWLRQ aQd WLPe SeULRd cRXOd QRW be e[cOXded. TKe e[cOXVLRQ cULWeULa fRU SaUWLcLSaQWV LQcOXded,

XVLQg WKe YaULabOe ³GeQdeU beQcKPaUNed WR Ve[´ WR e[cOXde aOO fePaOe UeVSRQdeQWV. Age gURXSV

ZeUe caWegRUL]ed LQ LQcUePeQWV Rf 10, ZKLOe LQcOXdLQg WKe 25 WR 34 age gURXS, aQd WKe 35 WR 44

age gURXS, bXW e[cOXdLQg SaUWLcLSaQWV aW aQ\ RWKeU age. AQ\ UeVSRQdeQWV VeOecWLQg ³VaOLd VNLS´,

³DRQ¶W NQRZ´ ³RefXVaO´ aQd ³NRW VWaWed´ fRU LPPLgUaWLRQ VWaWXV aQd WKe VWXd\ RXWcRPeV

(SeYeULW\ Rf GeQeUaOL]ed AQ[LeW\, PeUceLYed MeQWaO HeaOWK aQd FeaU Rf UScRPLQg JRb LRVV)

ZeUe e[cOXded fURP WKe aQaO\VLV. A UeaVRQ Ze cKRVe WKeVe gURXSV LV becaXVe WKe\ Kad WKe KLgKeVW

SeUceQWage Rf caVeV, aOORZLQg XV WR KaYe a OaUgeU VaPSOe VL]e WR aQaO\]e. We aOVR cKRVe PeQ RYeU

ZRPeQ aV LW LV SURYeQ WKaW adXOW ZRPeQ KaYe KLgKeU UaWeV Rf PeQWaO LOOQeVV, cRPSaUed WR adXOW

PeQ, bXW UeVeaUcK RQ PeQWaO LOOQeVV LQ adXOW PeQ LV OeVV cRPPRQO\ VWXdLed (GURYe & TXdRU,

1973).

SWXG\ OXWFRPHV

TKe SULPaU\ RXWcRPeV Rf LQWeUeVW LQ WKe UeVeaUcK TXeVWLRQ aUe dLVcRYeULQg WKe VeYeULW\ Rf

geQeUaOL]ed aQ[LeW\ aQd SeUceLYed PeQWaO KeaOWK Rf bRWK LPPLgUaQW aQd QRQ-LPPLgUaQW PeQ aged

25 WR 44 aV LW UeOaWeV WR WKe COVID-19 SaQdePLc aQd WKe aVVRcLaWed feaU Rf MRb ORVV. TKe

RXWcRPeV SeUWaLQLQg WR WKe VeYeULW\ Rf geQeUaOL]ed aQ[LeW\ aQd SeUceLYed PeQWaO KeaOWK aUe

gURXSed ZLWKLQ a bURad caWegRU\ Rf YaULabOeV Rf LQWeUeVW OabeOed ³GURXS MeQWaO HeaOWK´. IQ

UegaUd WR SeUceLYed PeQWaO KeaOWK, SaUWLcLSaQWV ZeUe UeTXLUed WR cKRRVe aPRQgVW fLYe caWegRULcaO

gURXSV WKaW beVW deVcULbeV WKe RYeUaOO VWaWXV Rf WKeLU PeQWaO KeaOWK dXULQg WKe COVID-19
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SaQdePLc. TKe caWegRULcaO RSWLRQV aUe: ³PRRU´, ³FaLU´, ³GRRd´, ³VeU\ gRRd´, aQd ³E[ceOOeQW´. IQ

UegaUd WR VeYeULW\ Rf geQeUaOL]ed aQ[LeW\, SaUWLcLSaQWV ZeUe UeTXLUed WR cKRRVe aPRQgVW fLYe

caWegRULcaO gURXSV WKaW beVW deWeUPLQeV KRZ aQ[LRXV WKe\ aUe V\PSWRPaWLcaOO\ dXULQg WKe

COVID-19 SaQdePLc. TKe caWegRULcaO RSWLRQV aUe: ³NR V\PSWRPV´, ³MLQLPaO S\PSWRPV´,

³MLOd V\PSWRPV´, ³MRdeUaWe V\PSWRPV´, aQd ³SeYeUe V\PSWRPV´. TKe RXWcRPe SeUWaLQLQg WR

feaU Rf XScRPLQg MRb ORVV LV gURXSed ZLWKLQ a bURad caWegRU\ Rf YaULabOeV Rf LQWeUeVW OabeOed

³GURXS CRQceUQV´. TKe caWegRULcaO RSWLRQV aUe ³SWURQgO\ agUee´, ³AgUee´, ³NeLWKeU agUee QRU

dLVagUee´, ³DLVagUee´, ³SWURQgO\ dLVagUee´, aQd ³NRW ZRUNLQg aW a MRb RU a bXVLQeVV´. TKe

LQcOXVLRQ Rf WKe RXWcRPeV Rf LQWeUeVW ZaV baVed RQ WKeLU UeOeYaQce WR WKe UeVeaUcK TXeVWLRQ. TKeVe

fLQdLQgV aUe eVVeQWLaO WR cRQVLdeU LQ WKe PLdVW Rf a SaQdePLc LQ ZKLcK PaQ\ SeRSOe aUe ORVLQg

WKeLU MRbV aQd deaOLQg ZLWK VRPeWKLQg dLVVLPLOaU. SWaWLVWLcV CaQada (2020) LOOXVWUaWeV WKaW WKe

XQePSOR\PeQW UaWe LQcUeaVed b\ aSSUR[LPaWeO\ 4% WKURXgKRXW WKe fLUVW feZ PRQWKV Rf WKe

COVID-19 SaQdePLc. AV a UeVXOW, LQdLYLdXaOV Pa\ e[SeULeQce MRb LQVecXULW\, feaULQg WKaW WKe\

ZLOO be OaLd Rff LQ WKe QeaU fXWXUe (LX eW aO., 2016). TKLV caQ aOVR Oead WR cRQceUQV abRXW QRW beLQg

abOe WR PeeW fLQaQcLaO UeVSRQVLbLOLWLeV aQd QeedV. JRb LQVecXULW\ caQ aOVR cRQWULbXWe WR a ULVe LQ

PeQWaO KeaOWK dLffLcXOWLeV, VXcK aV geQeUaOL]ed aQ[LeW\ dLVRUdeU aQd deSUeVVLYe dLVRUdeUV (MeOW]eU

eW aO., 2010). CRQVLdeULQg WKaW WKLV VWXd\ UeOLeV RQ VeOf UeSRUWed daWa, WKe daWa LV UeOLabOe aV LW

dLUecWO\ cRUUeVSRQdV WR KRZ WKe SaUWLcLSaQW LV feeOLQg ZLWK UegaUd WR WKe VWXd\ RXWcRPe. SLQce WKLV

LV a cURVV VecWLRQaO VWXd\, WKe daWa cROOecWLRQ LV TXLcN aQd effLcLeQW aQd caQ be XVed WR VWXd\ a

PXOWLWXde Rf RXWcRPeV SeUWaLQLQg WR COVID-19.

AGGLWLRQaO DaWa CROOHFWLRQ

DaWa RQ age, geQdeU ZLWK Ve[ beLQg WKe beQcKPaUN aQd LPPLgUaWLRQ VWaWXV ZaV cROOecWed.

TKe age gURXS YaULabOe ZaV XVed WR aQaO\]e KRZ age LV aVVRcLaWed LQ SaUWLcXOaU ZLWK UegaUdV WR
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geQeUaOL]ed aQ[LeW\ OeYeOV aQd feaU Rf MRb ORVV. IQWeUYaOV XVed fRU WKLV VWXd\ ZeUe ³25 WR 34 \eaUV

ROd´ aQd ³35 WR 44 \eaUV ROd´ dXe WR WKeVe gURXSV KaYLQg WKe KLgKeVW SeUceQWage Rf SaUWLcLSaWLRQ

LQ WKe daWabaVe. TKe caWegRULcaO daWa RQ geQdeU beQcKPaUNed WR Ve[ ZaV XVed WR VeSaUaWe

SaUWLcLSaQWV baVed RQ WKeLU geQdeU, aV WKe UeVeaUcK TXeVWLRQ ZLOO be fRcXVLQg RQ PeQ.

IPPLgUaQWLRQ VWaWXV ZaV XVed WR dLVWLQgXLVK ZKLcK LQdLYLdXaOV LQ WKe VWXd\ aUe LPPLgUaQWV,

QRQ-LPPLgUaQWV, SeUPaQeQW UeVLdeQWV; aQd RWKeU aPbLgXRXV cKRLceV (³VaOLd VNLS´, ³DRQ¶W NQRZ´,

³RefXVaO´, aQd ³NRW VWaWed´). HRZeYeU, RXU VWXd\ LV fRcXVed RQ LPPLgUaQW aQd QRQ-LPPLgUaQW

PeQ. TKLV ZLOO deWeUPLQe ZKeWKeU RU QRW COVID-19 KaV eYRNed dLffeUeQW VeYeULWLeV Rf aQ[LeW\ LQ

cRQMXQcWLRQ ZLWK WKe ULVN Rf MRb ORVV RQ LQdLYLdXaOV ZLWK dLffeUeQW LPPLgUaWLRQ VWaWXV.

SWaWLVWLFaO AQaO\VLV

OXU VWXd\ ePSOR\ed 2 W\SeV Rf VWaWLVWLcaO WeVWV ZKLcK e[aPLQed WKe dLffeUeQceV aQd

aVVRcLaWLRQ beWZeeQ LPPLgUaQWV aQd QRQ-LPPLgUaQWV LQ UegaUdV WR VeYeULW\ Rf geQeUaOL]ed

aQ[LeW\, SeUceLYed PeQWaO KeaOWK, aQd feaU Rf XScRPLQg MRb ORVV. SLQce WKe daWa ZaV caWegRULcaO, a

QRUPaOLW\ WeVW cRXOd QRW be cRQdXcWed. IQ TabOe 1, WKe daWa Rf SaUWLcLSaQWV LV RUgaQL]ed baVed RQ

WKeLU LPPLgUaWLRQ VWaWXV (³IPPLgUaQW´ aQd ³NRQ-IPPLgUaQW´) aQd age gURXS (³25 WR 34 \eaUV

ROd´ aQd ³35 WR 44 \eaUV ROd´). We XVed a cKL-VTXaUed WeVW WR aQaO\]e WKe beWZeeQ gURXS

dLffeUeQceV LQ SURSRUWLRQ beWZeeQ WKe LPPLgUaQW aQd QRQ-LPPLgUaQW SaUWLcLSaQWV fRU eacK Rf WKe

VWXd\ RXWcRPeV. We WKeQ cROOaSVed RXU OaUgeU VWXd\ RXWcRPeV WR cUeaWe 2[2 cRQWLQgeQc\ WabOeV

aQd fXUWKeU WeVWed WKeVe RXWcRPeV XVLQg cKL-VTXaUed WeVWV. TKe VWaWLVWLcaOO\ VLgQLfLcaQW fLQdLQgV

ZeUe fXUWKeU aQaO\]ed XVLQg a SSeaUPaQ¶V RKR cRUUeOaWLRQ WeVW WR deWeUPLQe WKe VWUeQgWK Rf WKe

UeOaWLRQVKLS beWZeeQ WKeVe YaULabOeV LQ bRWK LPPLgUaQW aQd QRQ-LPPLgUaQW gURXSV. A S-YaOXe Rf

0.05 ZaV XVed WR cRQVLdeU a VWaWLVWLcaOO\ VLgQLfLcaQW UeVXOW fRU WKe cKL-VTXaUed, aQd 0.01 fRU

SSeaUPaQ RKR. BRWK VWaWLVWLcaO aQaO\]eV ZeUe SeUfRUPed XVLQg IBM SPSS SWaWLVWLcV SRfWZaUe.
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RESULTS

AOO SaUWLcLSaQWV ZeUe UecUXLWed WKURXgK RQOLQe VeUYLceV YLa cURZdVRXUcLQg WKURXgK VRcLaO

PedLa, gRYeUQPeQW ageQcLeV, SULYaWe aQd SXbOLc RUgaQL]aWLRQV, aQd QeZV cKaQQeOV. PaUWLcLSaQWV

ZeUe UeTXLUed WR cRPSOeWe a VeOf-adPLQLVWUaWed RQOLQe TXeVWLRQQaLUe RQ aQ aQRQ\PRXV SRUWaO

fRXQd RQ SWaWLVWLcV CaQada. TKe baVeOLQe daWa LQ WKLV daWabaVe LQcOXded 45,989 SaUWLcLSaQWV, Rf

ZKLcK, 40,533 SaUWLcLSaQWV (88.1%) ZeUe e[cOXded aV WKe\ dLd QRW PeeW WKe PaOe, 25 WR 44 age

UaQge, aQd LPPLgUaQW RU QRQ-LPPLgUaQW VWaWXV cULWeULRQ. PaUWLcLSaQWV ZLWK PLVVLQg daWa ZKR

UeVSRQded ZLWK eLWKeU ³VaOLd VNLS´. ³DRQ¶W KQRZ´, ³RefXVaO´, RU ³NRW SWaWed´ ZeUe QRW

LQcOXded. CRPSOeWe daWa ZaV aYaLOabOe fRU 5456 (11.9%) SaUWLcLSaQWV aV WKe daWa LQcOXded 909

LPPLgUaQW aQd 4547 QRQ-LPPLgUaQW PaOeV LQ WKe 25 WR 44 age UaQge. Of WKe 45,989 SaUWLcLSaQWV,

11 499 (25.0%) cOaVVLfLed WKePVeOYeV aV PaOe. TKe PaOeV ZeUe WKeQ fXUWKeU caWegRUL]ed baVed RQ

WKeLU age. Of WKe 11,499 PaOeV, 5456(47.4%) ZeUe beWZeeQ WKe ageV Rf 25 WR 44. Of WKeVe 5456

SaUWLcLSaQWV, 4547(83.3%) ZeUe cOaVVLfLed aV ³NRQ-IPPLgUaQW´ aQd 909(16.7%) ZeUe cOaVVLfLed

aV ³IPPLgUaQW´. TKe SeUceQWage Rf LPPLgUaQWV aQd QRQ-LPPLgUaQWV ZKR UeSRUWed WKeLU UeVSRQVeV

fRU WKe VWXd\ RXWcRPeV Rf ³SeYeULW\ Rf GeQeUaOL]ed AQ[LeW\´, ³PeUceLYed MeQWaO HeaOWK´ aQd

³FeaU Rf UScRPLQg JRb LRVV´ caQ be VeeQ LQ FLgXUe 1. TKe fUeTXeQc\ Rf UeVSRQdeQWV ZKR

LdeQWLfLed ZLWK WKe LPPLgUaQW VWaWXV UeVSRQded dLffeUeQWO\ WKaQ UeVSRQdeQWV ZKR LdeQWLfLed ZLWK

WKe QRQ-LPPLgUaQW VWaWXV. TKe fUeTXeQc\ Rf QRQ-LPPLgUaQW LQdLYLdXaOV ZKR aQVZeUed ZLWK

³SRRU´ aQd ³faLU´ WR VWXd\ RXWcRPe ³PeUceLYed MeQWaO HeaOWK´ ZaV KLgKeU WKaQ UeVSRQdeQWV Rf

LPPLgUaQW VWaWXV. FUeTXeQcLeV Rf SaUWLcLSaQWV ZKR UeVSRQded WR WKe VWXd\ RXWcRPeV SeUWaLQLQg WR

³SeYeULW\ Rf GeQeUaOL]ed AQ[LeW\´ dLffeUed VOLgKWO\ beWZeeQ LPPLgUaQW aQd QRQ-LPPLgUaQWV. TKe

fUeTXeQc\ Rf LPPLgUaQW UeVSRQdeQWV ZaV KLgKeU fRU aOO caWegRULeV e[ceSW ³NRW WRUNLQg a JRb RU

BXVLQeVV´ cRPSaUed WR WKe fUeTXeQcLeV Rf UeVSRQdeQWV Rf QRQ-LPPLgUaQWV.
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a) b) F)

FLJXUH 1. COXVWeUed BaU GUaSK cRPSaULQg WKe SeUceQWage (%) Rf CaQadLaQ QRQ-LPPLgUaQW
(Q=4547) aQd CaQadLaQ LPPLgUaQW (Q=909) UeVSRQdeQWV WR VWXd\ RXWcRPeV fRU a) SeYeULW\ Rf
GeQeUaOL]ed AQ[LeW\, b) PeUceLYed MeQWaO HeaOWK, aQd c) FeaU Rf UScRPLQg JRb LRVV.

TKe cKL-VTXaUed WeVW ZaV XVed WR deWeUPLQe WKe VWaWLVWLcaOO\ VLgQLfLcaQW dLffeUeQceV (TabOe

1) beWZeeQ WKe ³NRQ-IPPLgUaQW´ aQd ³IPPLgUaQW´ gURXSV UegaUdLQg ³SeYeULW\ Rf GeQeUaOL]ed

AQ[LeW\´ (S-YaOXe Rf 0.344), ³PeUceLYed MeQWaO HeaOWK'' (S-YaOXe Rf < 0.001) aQd ³FeaU Rf

UScRPLQg JRb LRVV´ (S-YaOXe Rf < 0.001). TKe SURSRUWLRQV fRU "SeYeULW\ Rf GeQeUaOL]ed

AQ[LeW\" beWZeeQ WKe WZR gURXSV ZeUe QRW VLgQLfLcaQWO\ dLffeUeQW.

TabOH 1: DeVcULSWLYe cKaUacWeULVWLcV Rf WKe LPSacWV Rf COVID-19 RQ CaQadLaQV-PeQWaO KeaOWK,
2020 VWXd\, VSecLfLcaOO\ fRcXVed RQ SaUWLcLSaQWV' VeOf-UeSRUWed geQeUaOL]ed aQ[LeW\ OeYeOV Rf
LPPLgUaQW/QRQ-LPPLgUaQW CaQadLaQ PeQ aged 25-44 [N =5456].

VaULabOeV NRQ-IPPLgUaQW
MeQ

(Q=4547)

IPPLgUaQW MeQ
(Q=909)

P-YaOXe

Age

25 WR 34 \eaUV ROd 2196(48.3) 434(47.8)

35 WR 44 \eaUV ROd 2351(15.7) 475(52.3)

SeYeULW\ Rf GeQeUaOL]ed AQ[LeW\ 0.344

NR V\PSWRPV 375(8.2) 90(9.9)

MLQLPaO V\PSWRPV 1463(32.2) 307(33.8)

MLOd V\PSWRPV 1475(32.4) 275(30.3)

MRdeUaWe V\PSWRPV 729(16.0) 141(15.5)
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SeYeUe V\PSWRPV 505(11.1) 96(10.6)

FeaU Rf UScRPLQg JRb LRVV <0.001*

SWURQgO\ agUee 228(5.0) 71(7.8)

AgUee 352(7.7) 96(10.6)

NeLWKeU agUee QRU dLVagUee 419(9.2) 150(16.5)

DLVagUee 894(19.6) 193(21.2)

SWURQgO\ dLVagUee 1866(41.0) 256(28.2)

NRW ZRUNLQg aW a MRb RU a
bXVLQeVV

788(17.3) 143(12.7)

PeUceLYed MeQWaO HeaOWK <0.001*

PRRU 350(7.7) 51(5.6)

FaLU 971(21.4) 163(17.9)

GRRd 1447(31.8) 291(32.0)

VeU\ GRRd

E[ceOOeQW

1299(28.6)

480 (10.6)

259(28.5)

145(16.0)

DaWa YaOXeV aUe SUeVeQWed aV a QXPbeU Q(%) Rf SaWLeQWV.
*CRUUeOaWLRQ LV VLgQLfLcaQW aW WKe OeYeO Rf 0.05 (2-WaLOed).

³SeYeULW\ Rf GeQeUaOL]ed AQ[LeW\´, ³PeUceLYed MeQWaO HeaOWK´ aQd ³FeaU Rf UScRPLQg

JRb LRVV´ ZaV cROOaSVed WR cUeaWe 2[2 cKL-VTXaUed WabOeV fRU addLWLRQaO WeVWLQg aPRQgVW WKe WZR

gURXSV. ³SeYeULW\ Rf GeQeUaOL]ed AQ[LeW\´ ZaV cROOaSVed LQWR WZR caWegRULeV (TabOe 2):

³E[SeULeQcLQg LRZ NXPbeU Rf S\PSWRPV´ (cRQVLVWed Rf ³NR S\PSWRPV´, ³MLQLPaO

S\PSWRPV´, ³MLOd S\PSWRPV´) aQd ³E[SeULeQcLQg HLgK NXPbeU Rf S\PSWRPV´ (cRQVLVWed Rf

³MRdeUaWe S\PSWRPV´ aQd ³SeYeUe S\PSWRPV´). TKeUe ZaV QR VWaWLVWLcaO dLffeUeQce beWZeeQ WKe

WZR gURXSV (S-YaOXe Rf 0.535). ³PeUceLYed MeQWaO HeaOWK´ ZaV cROOaSVed LQWR WZR caWegRULeV

(TabOe 3): ³WeaN MeQWaO HeaOWK´ (³PRRU´, ³FaLU´, GRRd´) aQd ³SWURQg MeQWaO HeaOWK´ (³VeU\
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GRRd´, ³E[ceOOeQW´). TKe SURSRUWLRQ Rf ³IPPLgUaQW´ UeVSRQdeQWV WKaW ZeUe caWegRUL]ed aV

³SWURQg MeQWaO HeaOWK'' ZaV VLgQLfLcaQWO\ KLgKeU WKaQ WKe³ NRQ-IPPLgUaQW´ UeVSRQdeQWV (S-YaOXe

Rf 0.003). TKe SURSRUWLRQ Rf ³IPPLgUaQW´ SaUWLcLSaQWV WKaW ZeUe gURXSed aV KaYLQg ³SWURQg

MeQWaO HeaOWK´ ZaV 44.4%, cRPSaUed WR WKe SURSRUWLRQ Rf ³NRQ-IPPLgUaQW´ SaUWLcLSaQWV, ZKLcK

ZaV 39.1%. TKe OaVW RXWcRPe ³FeaU Rf UScRPLQg JRb LRVV´ ZaV cROOaSVed LQWR (TabOe 4): ³LRZ

FeeOLQg Rf FeaU´ (³DLVagUee´, ³SWURQgO\ DLVagUee´, ³NRW ZRUNLQg aW a MRb RU bXVLQeVV´) aQd

³HLgK FeeOLQg Rf FeaU´ (³SWURQgO\ AgUee´, ³AgUee´ aQd ³NeLWKeU agUee QRU dLVagUee´). TKe

SURSRUWLRQ Rf ³IPPLgUaQW´ UeVSRQdeQWV WKaW ZeUe gURXSed aV ³HLgK FeeOLQg Rf FeaU´ ZaV

VLgQLfLcaQWO\ KLgKeU WKaQ WKe ³NRQ-IPPLgUaQW´ UeVSRQdeQWV. TKe SURSRUWLRQ Rf ³IPPLgUaQW´

SaUWLcLSaQWV WKaW ZeUe gURXSed aV KaYLQg a ³HLgK FeeOLQg Rf FeaU´ ZaV 34.9%, cRPSaUed WR WKe

SURSRUWLRQ Rf ³NRQ-IPPLgUaQW´ SaUWLcLSaQWV, ZKLcK ZaV 22.0%.

TabOH 2. ReVXOWV fURP cKL-VTXaUed WeVW cRPSaULQg VeYeULW\ Rf geQeUaOL]ed aQ[LeW\ Rf CaQadLaQ
LPPLgUaQW aQd QRQ-LPPLgUaQW PeQ aV LW UeOaWeV WR COVID-19 [N =5456].

SeYeULW\ Rf GeQeUaOL]ed
AQ[LeW\

NRQ-IPPLgUaQW
(Q=4547)

IPPLgUaQW
(Q=909)

P-VaOXe

E[SeULeQcLQg LRZ
NXPbeU Rf S\PSWRPV

3313(72.9) 672(73.9)

.535
E[SeULeQcLQg HLgK

NXPbeU Rf S\PSWRPV
1234(27.1) 237(26.1)

DaWa YaOXeV aUe SUeVeQWed aV a QXPbeU Q(%) Rf SaWLeQWV
*CRUUeOaWLRQ LV VLgQLfLcaQW aW WKe OeYeO Rf 0.05 (2-WaLOed)

TabOH 3. ReVXOWV fURP cKL-VTXaUed WeVW cRPSaULQg SeUceLYed PeQWaO KeaOWK Rf CaQadLaQ
LPPLgUaQW aQd QRQ-LPPLgUaQW PeQ aV LW UeOaWeV WR COVID-19 [N =5456].

PeUceLYed MeQWaO
HeaOWK

NRQ-IPPLgUaQW
(Q=4547)

IPPLgUaQW
(Q=909)

P-VaOXe

WeaN MeQWaO HeaOWK 2768(60.9) 505(55.6)
.003*

SWURQg MeQWaO HeaOWK 1779(39.1) 404(44.4)

DaWa YaOXeV aUe SUeVeQWed aV a QXPbeU Q(%) Rf SaWLeQWV.
*CRUUeOaWLRQ LV VLgQLfLcaQW aW WKe OeYeO Rf 0.05 (2-WaLOed).
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TabOH 4. ReVXOWV fURP cKL-VTXaUed WeVW cRPSaUed feaU Rf XScRPLQg MRb ORVV beWZeeQ CaQadLaQ
LPPLgUaQW aQd QRQ-LPPLgUaQW PeQ aV LW UeOaWeV WR COVID-19 [N =5456].

FeaU Rf UScRPLQg JRb
LRVV

NRQ-IPPLgUaQW
(Q=4547)

IPPLgUaQW
(Q=909)

P-VaOXe

LRZ FeeOLQg Rf FeaU 3548(78.0) 592(65.1)
<.001*

HLgK FeeOLQg Rf FeaU 999(22.0) 317(34.9)

DaWa YaOXeV aUe SUeVeQWed aV a QXPbeU Q(%) Rf SaWLeQWV.
*CRUUeOaWLRQ LV VLgQLfLcaQW aW WKe OeYeO Rf 0.05 (2-WaLOed).

A VSeaUPaQ'V UKR cRUUeOaWLRQ WeVW XVLQg SPSS ZaV cRQdXcWed WR deWeUPLQe WKe cRUUeOaWLRQ

cReffLcLeQW beWZeeQ VWXd\ RXWcRPeV ³FeaU Rf UScRPLQg JRb LRVV´ aQd ³PeUceLYed MeQWaO

HeaOWK´. ReVXOWV VKRZ a ZeaN SRVLWLYe cRUUeOaWLRQ Rf 0.034, aQd S-YaOXe Rf .310 WKaW LV QRW

VWaWLVWLcaOO\ VLgQLfLcaQW beWZeeQ ³FeaU UScRPLQg JRb LRVV´ aQd ³PeUceLYed MeQWaO HeaOWK´ fRU

LPPLgUaQW UeVSRQdeQWV (TabOe 5). AOVR, a ZeaN QegaWLYe cRUUeOaWLRQ Rf -0.011, aQd a S-YaOXe Rf

.446 WKaW LV QRW VWaWLVWLcaOO\ VLgQLfLcaQW beWZeeQ ³FeaU Rf UScRPLQg JRb LRVV´ aQd ³PeUceLYed

MeQWaO HeaOWK´ fRU QRQ-LPPLgUaQW UeVSRQdeQWV (TabOe 6).

TabOH 5. SSeaUPaQ'V RKR cRUUeOaWLRQ WabOe fRU LPPLgUaQWV aQaO\]LQg aVVRcLaWLRQ beWZeeQ
SeUceLYed PeQWaO KeaOWK aQd feaU Rf XScRPLQg MRb ORVV [N =5456].

PeUceLYed MeQWaO HeaOWK FeaU Rf UScRPLQg JRb LRVV

PeUceLYed MeQWaO HeaOWK 1.000 .034

FeaU Rf UScRPLQg JRb LRVV 1.000

*CRUUeOaWLRQ LV VLgQLfLcaQW aW WKe 0.01 OeYeO (2-WaLOed).
DaWa RQO\ UeSUeVeQWV WKe cRUUeOaWLRQ cReffLcLeQW.

TabOH 6. SSeaUPaQ'V RKR cRUUeOaWLRQ WabOe fRU QRQ-LPPLgUaQWV aQaO\]LQg aVVRcLaWLRQ beWZeeQ
SeUceLYed PeQWaO KeaOWK aQd feaU Rf XScRPLQg MRb ORVV [N =5456].

PeUceLYed MeQWaO HeaOWK FeaU Rf UScRPLQg JRb LRVV

PeUceLYed MeQWaO HeaOWK 1.000 -.011

FeaU Rf UScRPLQg JRb LRVV 1.000

* CRUUeOaWLRQ LV VLgQLfLcaQW aW WKe 0.01 OeYeO (2-WaLOed).
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DaWa RQO\ UeSUeVeQWV WKe cRUUeOaWLRQ cReffLcLeQW.

DISCUSSION

TKe SXUSRVe Rf WKe VWXd\ SeUfRUPed ZaV WR deWeUPLQe Lf WKeUe'V a dLffeUeQce beWZeeQ WKe

aQ[LeW\ e[SeULeQced aQd PeQWaO KeaOWK VWaWXV Rf LPPLgUaQWV aQd QRQ-LPPLgUaQWV dXULQg WKe

COVID-19 SaQdePLc. TKe fLQdLQgV Rf WKe VWXd\ LQdLcaWed WKaW WKeUe aUe VWaWLVWLcaOO\ VLgQLfLcaQW

dLffeUeQceV beWZeeQ LPPLgUaQW aQd QRQ-LPPLgUaQW CaQadLaQ PaOeV aged 25 WR 44 LQ WeUPV Rf

WKeLU SeUceLYed PeQWaO KeaOWK aQd feaU Rf MRb ORVV. TKe PaLQ fLQdLQgV fURP RXU aQaO\VLV LQdLcaWed

WKaW QRQ-LPPLgUaQW PaOeV KaYe a ZeaNeU SeUceLYed PeQWaO KeaOWK WKaQ LPPLgUaQW PaOeV, aQd

LPPLgUaQW PaOeV ZeUe PXcK PRUe feaUfXO abRXW ORVLQg WKeLU MRbV cRPSaUed WR QRQ-LPPLgUaQW

PaOeV. IQWeUeVWLQgO\, LW aSSeaUV WKaW LPPLgUaQWV KaYe a VWURQgeU VeQVe Rf VeOf-SeUceLYed PeQWaO

ZeOO beLQg, ZKLOe OeVV faLWK LQ MRb VecXULW\ cRPSaUed WR QRQ-LPPLgUaQW PaOeV. HRZeYeU QR

VLgQLfLcaQW dLffeUeQceV ZeUe fRXQd LQ WKe VeYeULW\ Rf geQeUaOL]ed aQ[LeW\ beWZeeQ LPPLgUaQW aQd

QRQ-LPPLgUaQW PaOeV, WKeUefRUe, aQ[LeW\ OeYeOV beWZeeQ WKeVe WZR gURXSV dR QRW dLffeU. IQ

addLWLRQ, QR cRUUeOaWLRQ ZaV fRXQd beWZeeQ feaU Rf MRb ORVV, SeUceLYed PeQWaO KeaOWK aQd VeYeULW\

Rf geQeUaOL]ed aQ[LeW\ dXULQg COVID-19 LQ bRWK LPPLgUaQW aQd QRQ-LPPLgUaQW PeQ. LacN Rf

cRUUeOaWLRQ LQdLcaWeV WKaW QeLWKeU SeUceLYed PeQWaO KeaOWK RU feaU Rf MRb ORVV KaYe aQ effecW RQ

VeYeULW\ Rf geQeUaOL]ed aQ[LeW\. NXPeURXV RWKeU SaSeUV KLgKOLgKW WKe PeQWaO KeaOWK dLffeUeQceV

beWZeeQ LPPLgUaQWV aQd QRQ-LPPLgUaQWV LQ RWKeU cRXQWULeV. TKLV caQ be XVed aV a Za\ WR

deWeUPLQe KRZ WKe aUea Rf OLYLQg KaV aQ LPSacW RQ WKe PeQWaO KeaOWK Rf LPPLgUaQWV aQd

QRQ-LPPLgUaQWV. A VWXd\ cRQdXcWed b\ LeYecTXe eW aO (2009) LQ BeOgLXP ZaV fRcXVed RQ

dLVcRYeULQg WKe dLffeUeQceV LQ PeQWaO KeaOWK beWZeeQ LPPLgUaQWV fURP TXUNe\ aQd MRURccR LQ

cRPSaULVRQ WR WKRVe WKaW ZeUe bRUQ LQ BeOgLXP. CRQWUaU\ WR RXU VWXd\, WKLV VWXd\ fRXQd WKaW WKe

PeQWaO KeaOWK RXWcRPe ZaV beWWeU fRU WKe QRQ-LPPLgUaQWV WKaQ WKe LPPLgUaQWV. OXU VWXd\ VKRZed
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WKaW CaQadLaQ LPPLgUaQWV Kad beWWeU SeUceLYed PeQWaO KeaOWK. HRZeYeU, RXU VWXd\ ZaV fRcXVed

RQ WKe WLPe Rf WKe COVID-19 SaQdePLc XQOLNe WKe UeOaWed VWXd\ cRQdXcWed LQ BeOgLXP. IQ

addLWLRQ, RXU daWa RQO\ ORRNed aW PaOeV aged 25-44 ZKLOVW WKe VWXd\ cRQdXcWed LQ BeOgLXP ORRNed

aW a VaPSOe SRSXOaWLRQ Rf PaOeV aQd fePaOeV aged 18-65. TKe dLffeUeQceV LQ WKe dePRgUaSKLcV Rf

WKe VWXdLed SRSXOaWLRQ cRXOd be WKe caXVe fRU WKe dLffeUeQW WUeQdV RbVeUYed LQ WKe VWXdLeV.

LeYecTXe eW aO¶V (2009) VWXd\ addLWLRQaOO\ cRQfLUPed a VLgQLfLcaQW dLffeUeQce LQ WKe SeUceLYed

deSUeVVLRQ aQd aQ[LeW\ OeYeOV beWZeeQ PaOeV aQd fePaOeV. SLQce RXU VWXd\ RQO\ ORRNed aW PaOeV,

Ze ZRXOd QRW be abOe WR cRPSaUe UeVXOWV LQ accRUdaQce ZLWK WKLV. TKLV VWXd\ aOVR fRcXVeV RQ

dLffeUeQW facWRUV Rf PeQWaO KeaOWK VXcK aV deSUeVVLRQ aQd aQ[LeW\, ZKLOVW RXU VWXd\ fRcXVeV RQ

GAD aQd SeUceLYed PeQWaO KeaOWK. FXUWKeUPRUe, dLffeUeQceV LQ e[SeULeQceV Rf PeQWaO KeaOWK

cRXOd be a UefOecWLRQ Rf WKe VXSSRUW V\VWePV aQd edXcaWLRQ SOaQV aYaLOabOe WR WKe SXbOLc LQcOXdLQg

LPPLgUaQWV aQd QRQ-LPPLgUaQWV. AddLWLRQaOO\, WKe UeVXOWV cRXOd aOVR be a UefOecWLRQ Rf WKe

dLffeUeQW W\SeV Rf LPPLgUaQWV bRWK cRXQWULeV e[SeULeQced. AccRUdLQg WR SWaWLVWLcV CaQada (2020),

48% Rf CaQada¶V QeZ LPPLgUaQWV aUe cOaVVLfLed aV ecRQRPLc PLgUaQWV ZKLcK LQdLcaWe WKeP aV

VNLOOed ZRUNeUV RU bXVLQeVV VWaUWeUV. TKLV LV PXcK KLgKeU WKaQ BeOgLXP¶V SeUceQWage Rf VNLOOed

ZRUNeU PLgUaQWV aW 12% (PeWURYLc, 2012). SNLOOed ZRUNeUV aUe PRUe OLNeO\ WR XWLOL]e PeQWaO KeaOWK

UeVRXUceV RffeUed WR WKeP WKURXgK WKeLU ZRUNSOaceV cRPSaUed WR LPPLgUaQWV ZLWK ePSOR\PeQW

WKaW OacN acceVV WR WKe VaPe VeUYLceV dXe WR WKeLU OeYeO Rf ePSOR\PeQW. DeVSLWe WKe WUeQdV

RbVeUYed dXULQg WKe VWXd\, VeYeUaO OLPLWaWLRQV SUeVeQW WKePVeOYeV. TKe fLUVW OLPLWaWLRQ WR be

accRXQWed fRU LV WKe VaPSOe VL]e dLVcUeSaQcLeV beWZeeQ RXU QRQ-LPPLgUaQW aQd LPPLgUaQW

dePRgUaSKLcV. TKe QRQ-LPPLgUaQW SRSXOaWLRQ LV PXcK OaUgeU WKaQ WKe LPPLgUaQW SRSXOaWLRQ

ZKLcK SURdXceV a bLaV LQ WKe PagQLWXde Rf UeVSRQVeV OeadLQg WR SRWeQWLaOO\ LQaccXUaWe aQaO\VLV

UeVXOWV. TKe VecRQd OLPLWaWLRQ WR be accRXQWed fRU LV WKe ORcaWLRQ Rf ZKLcK WKe daWa ZaV RbWaLQed
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fURP. PaUWLcLSaQWV LQ VeOf-UeSRUWed VWXdLeV aUe abOe WR cRPSOeWe WKe aVVeVVPeQW ZLWKRXW aQ\

VXSeUYLVLRQ RU aVVLVWaQce. LacN Rf a VWaQdaUdL]ed aVVeVVPeQW WR WKe aVNed TXeVWLRQV cUeaWeV WKe

SRVVLbLOLW\ Rf e[aggeUaWLRQ RU XQdeUUeSRUWLQg Rf RXWcRPeV. A fLQaO OLPLWaWLRQ WR be cRQVLdeUed LQ

UegaUdV WR WKe cXUUeQW VWXd\ LV WKe OacN Rf abLOLW\ WR UeSURdXce WKe VWXd\ accXUaWeO\. SLQce LW LV a

VeOf-UeSRUWed VXUYe\, WKLV VWXd\ caQ be UeSURdXced LQ WeUPV Rf PeWKRdRORgLeV. HRZeYeU, becaXVe

WKe YaULabOeV Rf LQWeUeVW aUe baVed RQ a WLPeO\ VXbMecW, COVID-19, WKe RXWcRPeV Rf WKe VWXd\ Pa\

YaU\ Lf LW ZaV WR be SeUfRUPed agaLQ RYeU a dLffeUeQW WLPe SeULRd. FRU fXWXUe VWXdLeV, e[aPLQLQg

WKe UeOaWLRQVKLS LQ aQ[LeW\ beWZeeQ LPPLgUaQW aQd QRQ-LPPLgUaQW gURXSV LQ dLffeUeQW fLeOdV Rf

ZRUN (L.e, cRQVWUXcWLRQ, PedLcaO VeUYLce, eWc.) ZRXOd eQKaQce WKe XQdeUVWaQdLQg Rf VSecLfLc

ZRUNSOaceV LQ aVVRcLaWLRQ WR geQeUaOL]ed aQ[LeW\ dLVRUdeU. TKRXgK RXU UeVeaUcK KaV dePRQVWUaWed

WKaW feaU Rf MRb ORVV KaV OLWWOe WR QR LQfOXeQce RQ geQeUaOL]ed aQ[LeW\, RWKeU VWXdLeV KaYe VKRZQ

ZRUNeUV ZKR ZeUe ePSOR\ed LQ ³OeVV´ VNLOOed WUadeV RfWeQ UeSRUWed WKe KLgKeVW OeYeO Rf MRb

LQVecXULW\ aQd b\ cRUUeOaWLRQ WKe KLgKeVW ULVN Rf deYeORSLQg GAD fURP ZRUNSOace facWRUV

(MeOW]eU eW aO., 2010). WLWK fXUWKeU UeVeaUcK RQ WKe LPSacW WKaW MRb LQVecXULW\ KaV RQ aQ

LQdLYLdXaO¶V aQ[LeW\ OeYeO, LW caQ fRUce SROLc\ PaNeUV WR eQacW ceUWaLQ ZRUN VWaQdaUdV RU ZRUN

OaZV WR SURWecW WKRVe WKaW aUe YXOQeUabOe WR VXddeQ MRb ORVVeV LQ RUdeU WR SUeYeQW WKe cXUUeQW

LQcUeaVe Rf dLagQRVed geQeUaOL]ed aQ[LeW\ dLVRUdeU aPRQg CaQadLaQ UeVLdeQWV. (SWaWLVWLcV CaQada,

2021). IQ cRQcOXVLRQ, WKe fLQdLQgV Rf WKLV VWXd\ caQ be XVed WR LOOXVWUaWe WKe Qeed fRU deYeORSLQg

aQd deOLYeULQg KeOS dXULQg WKe COVID-19 SaQdePLc. FRUPV Rf UeOLef dXULQg WKe COVID-19

SaQdePLc cRXOd LQcOXde PedLcaO aVVLVWaQce RU fLQaQcLaO aVVLVWaQce. IW'V cUXcLaO WR XQdeUVWaQd KRZ

a ZRUOdZLde SaQdePLc caQ affecW LQdLYLdXaOV' PeQWaO KeaOWK LQ RUdeU WR accXUaWeO\ VXSSO\ Qeeded

UeOLef.
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IQWURGXFWLRQ

AlcRhRl iV Rne Rf Whe mRVW cRmmRnl\-XVed VXbVWanceV acURVV Canada, ZiWh 78.2% Rf

CanadianV abRYe age 15 UeSRUWing alcRhRl XVe aW leaVW Rnce (Canadian CenWUe Rn SXbVWance UVe

and AddicWiRn, 2019). The legal age fRU alcRhRl cRnVXmSWiRn iV 19 \eaUV Rf age fRU Whe SURYinceV

Rf BUiWiVh CRlXmbia, NeZ BUXnVZick, NeZfRXndland and LabUadRU, NRUWhZeVW TeUUiWRUieV, NRYa

ScRWia, NXnaYXW, OnWaUiR, PEI, SaVkaWcheZan, and YXkRn. FRU AlbeUWa, ManiWRba and QXebec, iW

iV 18 \eaUV Rf age (Canadian CenWUe Rn SXbVWance UVe and AddicWiRn, 2019). HRZeYeU, XndeUage

dUinking iV YeU\ cRmmRn in Canada, eVSeciall\ amRng high VchRRl and cRllege VWXdenWV (KelleU,

2009). SWXdieV haYe VhRZn Whe effecWV Rf alcRhRl YaU\ deSending Rn facWRUV VXch aV gendeU,

ZeighW, and age (GRYeUnmenW SeUYiceV, 2021). FRU inVWance, iW haV been fRXnd WhaW a lRZeU bRd\

ZeighW cRnWUibXWeV WR faVWeU alcRhRl abVRUSWiRn, Zhich iV Rne Rf Whe UeaVRnV Zh\ \RXngeU SeRSle,

ZhR W\Sicall\ haYe a lRZeU bRd\ maVV Whan adXlWV, face VWURngeU Vide effecWV (GRYeUnmenW

SeUYiceV, 2021). AlcRhRl cRnVXmSWiRn can lead WR adYeUVe cRnVeTXenceV in Whe lRng WeUm fRU

adRleVcenWV, VSecificall\ becaXVe WheiU bUainV and bRd\ aUe VWill deYelRSing. UndeUage dUinking

can haYe VeUiRXV UeSeUcXVViRnV fRU indiYidXalV in Whe lRng WeUm, VXch aV hindeUed bUain

deYelRSmenW. InWeUeVWingl\, XndeUage dUinking can alVR affecW an indiYidXal¶V YXlneUabiliW\ WR

alcRhRl deSendence in Whe fXWXUe (PfeffeUbaXm, 1998).

AlcRhRl deSendence and binge dUinking affecW man\ CanadianV. DRcWRUV UecRmmend WhaW

adXlWV cRnVXme nR mRUe Whan WZR dUinkV SeU da\ fRU ZRmen and WhUee dUinkV fRU men SeU da\,

and nR mRUe Whan Wen dUinkV SeU Zeek aV a ma[imXm limiW, bXW WheVe ideal SUacWiceV aUe RfWen nRW

fRllRZed (OnWaUiR MiniVWU\ Rf HealWh, 2021). Man\ CanadianV engage in XnhealWh\ dUinking

behaYiRXUV VXch aV binge dUinking. If a ZRman dUinkV fRXU RU mRUe VWandaUd dUinkV RU a man

dUinkV fiYe RU mRUe VWandaUd dUinkV Rn a Vingle RccaViRn, WheiU cRnVXmSWiRn iV cRnVideUed WR be
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an eSiVRde Rf binge dUinking. FindingV VXggeVW WhaW SeRSle ZhR cRnVXme WhiV amRXnW Rf alcRhRl

RU mRUe haYe a higheU likelihRRd Rf e[SeUiencing VeUiRXV VhRUW-WeUm and lRng-WeUm iVVXeV UelaWed

WR alcRhRl, inclXding YiRlence, dUXnk dUiYing, and UedXced neXURSh\ViRlRgical and

neXURcRgniWiYe fXncWiRning (CRXUWne\ & PRlich, 2009). AlcRhRl ma\ alVR haYe VeYeUe effecWV Rn

SeRSle aSSURaching Rld age dXe WR incUeaVed bRd\ faW and decUeaVed bRd\ ZaWeU. FUeTXenW

dUinking can SXW eldeUl\ SeRSle aW UiVk Rf deYelRSing caUdiac and neXURlRgical diVeaVeV, canceU,

demenWia, and RWheU diVRUdeUV (GRYeUnmenW SeUYiceV, 2021). ThiV VWXd\ aimV WR deWeUmine

ZheWheU adXlWV ZhR VWaUWed dUinking alcRhRl aW a \RXngeU age, SaUWicXlaUl\ XndeU Whe age Rf 19,

cRnVXme mRUe dUinkV SeU ViWWing Whan SeRSle ZhR VWaUWed dUinking laWeU Rn in life afWeU Whe\

WXUned 19.

KQRZOHGJH GDS

The infRUmaWiRn cRllecWed RYeU VeYeUal UeVeaUch VWXdieV haV cUeaWed a YeU\ VRlid

XndeUVWanding Rf behaYiRXU VXUURXnding alcRhRl cRnVXmSWiRn. InfRUmaWiRn UelaWed WR alcRhRl

inWake, alcRhRliVm, and Whe VXbVWance, can be XVed aV a fRXndaWiRn fRU fXWXUe UeVeaUch WR RccXU.

HRZeYeU, WheUe aUe man\ gaSV in Whe liWeUaWXUe abRXW WhiV VXbVWance SeUWaining WR Whe Wimeline and

leYel Rf cRnVXmSWiRn WhaW VhRXld be addUeVVed WR beWWeU XndeUVWand WhiV WRSic.

One Rf Whe mRVW SURminenW gaSV in Whe liWeUaWXUe inclXdeV Whe SRVVible cRUUelaWiRn beWZeen

Zhen alcRhRl iV fiUVW cRnVXmed and Whe URle WhiV Wiming Sla\V in inflXencing dUinking behaYiRXU

laWeU in life. The UelaWiRnVhiS beWZeen WheVe YaUiableV iV limiWed in cXUUenW UeVeaUch and Whe

VXSSRUWing daWa UeSRUWed iV inVXfficienW, cUeaWing a gaS beWZeen SeRSle aged 35 and RYeU and

alcRhRl cRnVXmSWiRn leYelV. ThiV UeVeaUch VSecificall\ lRRkV aW WhaW XndeUUeSUeVenWed gURXS WR

gain a beWWeU XndeUVWanding Rf SeRSle in an RldeU age gURXS. T\Sicall\, Whe UeVeaUch inYeVWigaWeV

SeRSle XndeU Whe legal dUinking age RU WhRVe ZhR aUe XndeU 30 \eaUV Rf age (LXndahl eW al.,
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1997). MXlWiSle facWRUV affecW Whe fUeTXenc\ Rf dUinking fRU SeRSle acURVV Canada. One facWRU

ma\ inclXde Whe VRcial inflXence WhaW e[iVWV ZiWhin gURXSV. ReVeaUch VhRZV WhaW VRcial inflXence

ma\ be cRUUelaWed ZiWh Whe age aW Zhich alcRhRl ZaV fiUVW cRnVXmed Zhich cRXld haYe an effecW

Rn Whe amRXnW Rf alcRhRl cRnVXmed in laWeU adXlWhRRd. A SaSeU b\ ZXckeU eW al. deVcUibeV VRcial

enYiURnmenWV aV an RYeUaUching V\VWem WhaW ma\ imSacW Whe acceSWabiliW\ Rf alcRhRl cRnVXmSWiRn

WhURXghRXW life. ThiV infRUmaWiRn ma\ be XVefXl in deWeUmining cRUUelaWiRnV beWZeen alcRhRl

cRnVXmSWiRn in adXlWV and Whe age Rf cRnVXming Whe fiUVW alcRhRlic beYeUage. InfRUmaWiRn

VXUURXnding Whe age aW Zhich alcRhRl ZaV fiUVW cRnVXmed and SV\chRlRgical deYelRSmenWal

SaWWeUnV in fRUmaWiYe \eaUV ma\ be beneficial Zhen deWeUmining cRUUelaWiRnV beWZeen fiUVW

alcRhRlic inWake and behaYiRXU aURXnd dUinking alcRhRl laWeU in life. SRme VRcial ViWXaWiRnV ma\

SURmRWe a diVUegaUd fRU fRllRZing Whe SURWRcRl fRU legal dUinking ageV, Zhich cRXld imSacW

dUinking behaYiRXU WhURXghRXW an indiYidXal¶V life in Whe fRUm Rf alcRhRliVm (Windle & ZXckeU,

2010). DeWeUmining if a cRnnecWiRn beWZeen Zhen a fiUVW alcRhRlic beYeUage iV cRnVXmed befRUe

RU afWeU 19 and dUinking behaYiRXU afWeU 35 \eaUV Rld can helS WR fill ceUWain gaSV in RYeUall

XndeUVWanding in UeVeaUch.

RHVHDUFK TXHVWLRQ

DR CanadianV aged 35-64 ZhR cRnVXme WheiU fiUVW alcRhRlic dUink befRUe Whe age Rf 19 cRnVXme

a gUeaWeU nXmbeU Rf alcRhRlic beYeUageV SeU ViWWing and dUink mRUe fUeTXenWl\ Whan CanadianV

ZhR had WheiU fiUVW alcRhRlic dUink afWeU Whe age Rf 19?

MHWKRGV

SWXG\ DHVLJQ DQG DDWDEDVH

In WhiV RbVeUYaWiRnal VWXd\, RXU UeVeaUch Weam XVed daWa fURm Whe Canadian AlcRhRl and

DUXgV SXUYe\, Zhich ZaV mainl\ deVigned WR cRllecW infRUmaWiRn Rn Canadian¶V XVe Rf alcRhRl
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and dUXgV in 2019. The VXUYe\ infRUmaWiRn iV SaUWicXlaUl\ XVefXl fRU HealWh Canada and RWheU

RUgani]aWiRnV WR mRniWRU changeV in alcRhRl and dUXg XVe. ThiV Velf-UeSRUWed VXUYe\ alVR

meaVXUed Whe fUeTXenc\ Rf alcRhRl and cannabiV XVe, and Whe fUeTXenc\ Rf XVe Rf RWheU dUXgV

amRng CanadianV. DaWa cRllecWiRn fRU WhiV VXUYe\ RccXUUed in WZR ZaYeV; Whe fiUVW WRRk Slace

fURm JXne 10 WR SeSWembeU 22, 2019, and Whe VecRnd ZaV fURm SeSWembeU 23 WR DecembeU 31,

2019. A leWWeU ZaV VenW WR Whe VelecWed hRXVehRld membeU ZiWh inVWUXcWiRnV WR cRmSleWe a

TXeVWiRnnaiUe. OXU Weam RbWained Whe daWaVeW ³CADS-5289-E-2019´ fURm OdeVi DaWa PRUWal. FRU

Whe SXUSRVe Rf WhiV VWXd\, RXU Weam inclXded daWa Rn alcRhRl dUinking habiWV and dUinking hiVWRU\

VXch aV Whe age aW Zhich SaUWiciSanWV had WheiU fiUVW alcRhRlic dUink.

SWXG\ PDUWLFLSDQWV

The inclXViRn cUiWeUia fRU RXU VWXd\ ZeUe CanadianV aged 35-64 ZhR had cRnVXmed WheiU

fiUVW alcRhRlic beYeUage befRUe Whe age Rf 19.The e[clXViRn cUiWeUia fRU RXU VWXd\ ZeUe indiYidXalV

ZhR had neYeU dUank alcRhRl befRUe, WhRVe XndeU Whe age Rf 35 and RYeU 64 \eaUV Rld, and WhRVe

ZhR had miVVing YalXeV RU VkiSSed anVZeUing an\ Rf Whe TXeVWiRnV WhaW ZeUe being aVVeVVed.

SWXG\ RXWFRPHV

ReVeaUch Rn SRVW-adRleVcence dUinking SaWWeUnV baVed Rn Whe age fiUVW alcRhRlic dUink ZaV

cRnVXmed iV limiWing, WhXV Whe VWXd\ RXWcRmeV ZeUe VelecWed WR anal\]e Whe effecWV Rf XndeUage

dUinking Rn fXWXUe dUinking habiWV. PUeYiRXV VWXdieV haYe VhRZn WhaW dail\ alcRhRl inWake iV

SRViWiYel\ cRUUelaWed ZiWh Whe fUeTXenc\ Rf heaY\ dUinking, and haYe diVcRYeUed WhaW WheVe

YaUiableV incUeaVe Whe UiVk Rf alcRhRl deSendence (DaZVRn & AUcheU, 1993). The SUimaU\

RXWcRmeV in WhiV VWXd\ ZeUe Whe nXmbeU Rf alcRhRlic beYeUageV cRnVXmed SeU ViWWing and Whe

fUeTXenc\ Rf dUinking an alcRhRlic beYeUage. TheVe RXWcRmeV cRXld SURYide inVighW inWR hRZ

iniWial dUinking SaWWeUnV, VXch aV Whe age Whe fiUVW alcRhRlic beYeUage cRnVXmed, inflXence
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dUinking habiWV in adXlWhRRd. PaUWiciSanWV anVZeUed Whe fRllRZing TXeVWiRn: ³DXUing Whe SaVW 12

mRnWhV, hRZ RfWen did \RX dUink alcRhRlic beYeUageV?´ WR inYeVWigaWe Whe fUeTXenc\ Rf alcRhRl

dUinking amRng Whe SaUWiciSanWV. ReVeaUcheUV aVked SaUWiciSanWV WR anVZeU Whe fRllRZing

TXeVWiRn: ³DXUing Whe SaVW 12 mRnWhV, Rn WhRVe da\V Zhen \RX dUank alcRhRlic beYeUageV, hRZ

man\ dUinkV did \RX XVXall\ haYe?´ WR deWeUmine Whe nXmbeU Rf alcRhRlic beYeUageV Whe\

cRnVXmed SeU ViWWing. The VecRndaU\ RXWcRme ZaV Whe fUeTXenc\ Rf binge dUinking RYeU 12

mRnWhV. InYeVWigaWing Whe fUeTXenc\ Rf binge dUinking RYeU 12 mRnWhV cRXld SURYide inVighW inWR

dUinking behaYiRXUV Rn a VRcieWal leYel and deWeUmine ZheWheU iW cRnWUibXWeV WR lRng-WeUm

dUinking SaWWeUnV. AV Whe definiWiRn Rf a binge-dUinking eSiVRde and Whe effecWV Rf alcRhRl diffeU

deSending Rn Whe Ve[ Rf Whe SaUWiciSanW, female and male UeVSRndenWV ZeUe aVked diffeUenW

TXeVWiRnV WR deWeUmine hRZ fUeTXenWl\ Whe\ binge-dUink (GRYeUnmenW SeUYiceV, 2021). Female

SaUWiciSanWV ZeUe aVked WR UeSRUW WheiU anVZeU WR Whe fRllRZing TXeVWiRn: ³DXUing Whe SaVW 12

mRnWhV, hRZ RfWen haYe \RX had 4 RU mRUe dUinkV Rn Rne RccaViRn?´ WR deWeUmine Whe fUeTXenc\

Rf binge dUinking RYeU 12 mRnWhV. Male SaUWiciSanWV ZeUe aVked: ³DXUing Whe SaVW 12 mRnWhV,

hRZ RfWen haYe \RX had 5 RU mRUe dUinkV Rn Rne RccaViRn?´. The anal\ViV Rf WheVe VWXd\

RXWcRmeV can helS imSURYe cXUUenW SXblic healWh SRlicieV, SaUWicXlaUl\ WhRVe Rn Whe legal dUinking

age UeTXiUed WR imSURYe SRSXlaWiRn healWh.

AGGLWLRQDO GDWD

AddiWiRnal daWa cRllecWed cRnViVWed Rf SaUWiciSanWV¶ SUeYiRXV and cXUUenW SURYince Rf

UeVidence WR inYeVWigaWe ZheWheU liYing in diffeUenW SURYinceV iV aVVRciaWed ZiWh Whe age Rne haV

WheiU fiUVW alcRhRlic dUink and WheiU fXWXUe dUinking habiWV. ThiV infRUmaWiRn can SURYide inVighW

inWR SRVVible diffeUenceV in healWh RXWcRmeV beWZeen indiYidXalV baVed Rn WheiU Slace Rf

UeVidence, SaUWicXlaUl\ b\ anal\]ing Whe effecWV Rf Whe legal dUinking age in diffeUenW SURYinceV.
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SWDWLVWLFDO AQDO\VLV

SPSS ZaV XVed fRU Whe VWaWiVWical anal\ViV Rf WhiV VWXd\ and UeVXlWV ZRXld need WR haYe a

S-YalXe Rf 0.05 in RUdeU WR be cRnVideUed VignificanW. The SelecW CaVeV fXncWiRn ZaV XVed WR

iVRlaWe caVeV WhaW VaWiVfied RXU VWXd\¶V inclXViRn cUiWeUia. OXU meWhRdRlRg\ alVR checked Rff Whe

RSWiRn WR deleWe caVeV WhaW ZeUe nRW VelecWed. The nRUmaliW\ Rf Whe cRnWinXRXV daWa cRllecWed

abRXW Whe age Rf haYing fiUVW dUink ZaV aVVeVVed ZiWh Whe XVe Rf Whe ShaSiUR-Wilk WeVW. ThiV

cRnWinXRXV YaUiable ZaV When cRllaSVed inWR WZR gURXSV: SaUWiciSanWV ZhR began dUinking aW Whe

age Rf 19 RU RldeU ZeUe Slaced in Whe Of Age gURXS and SaUWiciSanWV ZhR began dUinking alcRhRl

befRUe Whe age Rf 19 ZeUe Slaced in Whe UndeUage gURXS. AfWeU XVing Whe SelecW CaVeV feaWXUe WR

WemSRUaUil\ eliminaWe Whe UndeUage caVeV fURm Whe daWaVeW, Whe FUeTXencieV WRRl ZaV XVed WR

calcXlaWe Whe nXmbeU and SeUcenWage Rf SaUWiciSanWV in Whe UndeUage gURXS belRnging WR each

SURYince, age gURXS (35-44, 45-54, and 55-64), and Ve[. The UndeUage caVeV ZeUe When e[clXded

and Of Age caVeV ZeUe added back inWR Whe daWa, and Whe nXmbeU and SeUcenWage Rf Of Age

SaUWiciSanWV fURm each SURYince, age gURXS, and Ve[ ZeUe calcXlaWed. The daWa cRllecWed Rn WheVe

SaUWiciSanW chaUacWeUiVWicV aUe SUeVenWed in Table 1. The median UeVSRnVe Rf each gURXS fRU Whe

³FUeTXenc\ Rf dUinking alcRhRl in Whe SaVW 12 mRnWhV´ YaUiable ZaV calcXlaWed XVing Whe E[SlRUe

feaWXUe. The SelecW CaVeV feaWXUe ZaV XVed WR WemSRUaUil\ UemRYe male SaUWiciSanWV fURm Whe

daWaVeW, and Whe median UeVSRnVe Rf each gURXS fRU Whe ³FUeTXenc\ Rf dUinking 4 RU mRUe dUinkV

in Rne ViWWing in Whe SaVW 12 mRnWhV´ ZaV calcXlaWed XVing Whe E[SlRUe feaWXUe. Male SaUWiciSanWV

ZeUe When added back and Whe female SaUWiciSanWV ZeUe WemSRUaUil\ UemRYed fURm Whe daWa in

RUdeU fRU Whe E[SlRUe feaWXUe WR be XVed WR find each gURXS¶V median UeVSRnVe WR Whe ³FUeTXenc\

Rf dUinking 5 RU mRUe dUinkV in Rne ViWWing in Whe SaVW 12 mRnWhV´ YaUiable. The female

SaUWiciSanWV ZeUe When added back WR Whe daWa. The mean nXmbeU Rf dUinkV cRnVXmed in a W\Sical
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ViWWing b\ each gURXS ZaV calcXlaWed XVing Whe E[SlRUe feaWXUe, and Whe bR[SlRW figXUe cRmSaUing

Whe WZR gURXSV ZaV ediWed and SUeVenWed aV FigXUe 1. TR WeVW Whe Vignificance Rf Whe diffeUence

beWZeen UeVSRnVeV cRllecWed fURm each gURXS, Whe IndeSendenW SamSleV feaWXUe ZaV XVed WR UXn a

Mann-WhiWne\ U WeVW fRU each Rf Whe YaUiableV deVcUibed abRYe (fUeTXenc\ Rf dUinking, nXmbeU

Rf dUinkV in a W\Sical ViWWing, fUeTXenc\ dUank 4 RU mRUe dUinkV in Rne ViWWing, and fUeTXenc\

dUank 5 RU mRUe dUinkV in Rne ViWWing).

RHVXOWV

AVVHVVLQJ QRUPDOLW\ WDEOH DQG TDEOH 1

VDULDEOH SKDSLUR-WLON
VLJQLILFDQFH YDOXH

NRUPDO RU QRW
QRUPDO

MHDVXUH RI FHQWUDO
WHQGHQF\ WR EH
UHSRUWHG

Age had fiUVW
alcRhRlic beYeUage

<.001 NRW nRUmal Median

ThiV Wable demRnVWUaWeV Whe nRUmaliW\ Rf Whe daWa baVed Rn Whe ShaSiUR-Wilk WeVW.

Of Whe 10293 indiYidXalV ZhR WRRk WhiV VXUYe\, 3964 ZeUe inclXded in WhiV anal\ViV afWeU

SaUWiciSanWV ZhR had neYeU dUank alcRhRl, ZeUe nRW beWZeen Whe ageV Rf 35-64, RU had miVVing

daWa in Whe TXeVWiRnV being anal\]ed ZeUe UemRYed, UeVXlWing in Whe deleWiRn Rf 6329 caVeV fURm

Whe daWa. The mRVW cRmmRnl\ liVWed SURYinceV Rf UeVidence Rf Whe SaUWiciSanWV ZeUe QXebec (n=

606, 15.3% Rf SaUWiciSanWV) and OnWaUiR (n= 616, 15.5% Rf SaUWiciSanWV).

Of Whe 3964 SaUWiciSanWV, 3249 had WheiU fiUVW alcRhRlic dUink befRUe Whe age Rf 19 Zhile

715 had WheiU fiUVW alcRhRlic dUink aW Whe age Rf 19 RU RldeU. A VXmmaU\ Rf Whe cRllecWed daWa Rn

SRSXlaWiRn chaUacWeUiVWicV iV feaWXUed in Table 1.

TDEOH 1. PaUWiciSanW chaUacWeUiVWicV (N = 3964)
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VDULDEOH FLUVW GULQN
EHIRUH DJH RI 19
\HDUV (Q = 3249)

FLUVW GULQN
DIWHU DJH RI 19
\HDUV (Q = 715)

P-YDOXH

PURYince Rf UeVSRndenW

ā AlbeUWa 354 (10.9) 60 (8.4) <.001

ā BUiWiVh CRlXmbia 291 (9) 95 (13.3) <.001

ā ManiWRba 295 (9.1) 34 (4.8) <.001

ā NeZ BUXnVZick 291 (9) 45 (6.3) <.001

ā NeZfRXndland and
LabUadRU

247 (7.6) 63 (8.8) <.001

ā NRYa ScRWia 271 (8.3) 59 (8.3) <.001

ā OnWaUiR 453 (13.9) 163 (22.8) <.001

ā PUince EdZaUd IVland 242 (7.4) 63 (8.8) <.001

ā QXebec 514 (15.8) 92 (12.9) <.001

ā SaVkaWcheZan 291 (9) 41 (5.7) <.001

ReVSRndenW Ve[ aW biUWh

ā Male 1609 (49.5) 329 (46) <.001

ā Female 1640 (50.5) 386 (54) <.001

ReVSRndenW age in \eaUV

ā 35 WR 44 1005 (30.9) 224 (31.3) <.001

ā 45 WR 54 925 (28.5) 207 (29) <.001

ā 55 WR 64 1319 (40.6) 284 (39.7) <.001
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DaWa aUe SUeVenWed aV Whe nXmbeU (%) Rf SaUWiciSanWV XnleVV VWaWed RWheUZiVe.

SignificanW diffeUenceV ZeUe fRXnd beWZeen Whe aYeUage UeVSRnVeV Rf SaUWiciSanWV fURm

Whe Of Age gURXS and Whe UndeUage gURXS WR TXeVWiRnV Rn Whe fUeTXenc\ Rf dUinking, Whe nXmbeU

Rf alcRhRlic dUinkV Whe\ cRnVXme in Rne ViWWing, and Whe fUeTXenc\ Rf binge dUinking behaYiRXU

(mRUe Whan 4 dUinkV in Rne ViWWing fRU femaleV and mRUe Whan 5 dUinkV in Rne ViWWing fRU maleV).

The UeVXlWV Rf Whe VWaWiVWical anal\ViV WhaW deWeUmined Whe aYeUage UeVSRnVe Rf each gURXS fRU hRZ

fUeTXenWl\ Whe\ dUink alcRhRl and engage in binge dUinking aUe highlighWed in Table 2. The

aYeUage nXmbeU Rf dUinkV an indiYidXal W\Sicall\ cRnVXmeV SeU ViWWing iV UeSUeVenWed in FigXUe 1.

IndiYidXalV ZhR began dUinking alcRhRl Zhen Whe\ ZeUe Of Age cRnVXmed 2 dUinkV SeU ViWWing

Rn aYeUage and WhRVe ZhR began dUinking Zhen Whe\ ZeUe UndeUage cRnVXmed 2.5 dUinkV SeU

ViWWing. The diffeUence beWZeen WheVe medianV ZaV VWaWiVWicall\ VignificanW, aV deWeUmined b\ Whe

Mann-WhiWne\ U WeVW (S=<.001).

TDEOH 2. Median UeSRUWed UeVSRnVeV fRU SaUWiciSanW dUinking behaYiRXU (N= 3964)

OI AJH UQGHUDJH P-YDOXH

FUHTXHQF\ RI GULQNLQJ
DOFRKROLF EHYHUDJH

Once a mRnWh Once a Zeek <.001*

FUHTXHQF\ RI GULQNLQJ
IRXU RU PRUH DOFRKROLF
GULQNV LQ RQH VLWWLQJF

NeYeU LeVV Whan Rnce SeU
mRnWh

<.001*

FUHTXHQF\ RI GULQNLQJ
ILYH RU PRUH DOFRKROLF
GULQNV LQ RQH VLWWLQJG

NeYeU LeVV Whan Rnce SeU
mRnWh

<.001*

*= VWaWiVWicall\ VignificanW UeVXlW fURm Mann-WhiWne\ U WeVW. c= TXeVWiRn aVked WR female

UeVSRndenWV Rnl\ (n= 2026). d= TXeVWiRn aVked WR male UeVSRndenWV Rnl\ (n=1938).
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FLJXUH 1. Median W\Sical nXmbeU Rf dUinkV cRnVXmed in Rne ViWWing fRU UndeUage gURXS YV Of Age gURXS.

DLVFXVVLRQ

MDLQ FLQGLQJV

ThiV VWXd\ inYeVWigaWed Whe dUinking habiWV, VSecificall\ Whe nXmbeU Rf alcRhRlic dUinkV

cRnVXmed in Rne ViWWing and Whe fUeTXenc\ Rf dUinking fRU indiYidXalV beWZeen Whe ageV Rf 35-64,

ZhR cRnVXmed WheiU fiUVW dUink befRUe Whe age Rf 19. SignificanW diffeUenceV ZeUe fRXnd beWZeen

Whe 2 gURXSV, Whe UndeUage gURXS and Whe Of Age cRnWURl gURXS.

ThiV VWXd\ fRXnd WhaW SaUWiciSanWV ZhR cRnVXme WheiU fiUVW alcRhRlic beYeUage XndeUage

dUink mRUe RfWen in Whe fXWXUe, VXSSRUWed b\ Whe facW WhaW Whe UndeUage gURXS dUank alcRhRl abRXW

Rnce a Zeek, aV cRmSaUed WR Whe Of Age gURXS, ZhR dUank Rnce a mRnWh. A VignificanW

aVVRciaWiRn beWZeen Whe age VRmeRne VWaUWed dUinking and Whe nXmbeU Rf dUinkV SeU ViWWing ZaV

alVR fRXnd; SeRSle ZhR dUank fRU Whe fiUVW Wime Zhen Whe\ ZeUe XndeUage cRnVXmed mRUe dUinkV
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Whan Whe SeRSle ZhR VWaUWed dUinking afWeU Whe aSSURSUiaWe  age. AnRWheU VignificanW finding Rf RXU

VWXd\ iV WhaW Whe SeRSle ZhR dUank XndeUage ZeUe inYRlYed in binge dUinking leVV Whan Rnce a

mRnWh, ZheUeaV Whe Of Age gURXS did nRW SUacWice binge dUinking.

The S-YalXe ZaV fRXnd WR be <0.001, Zhich VXggeVWV a VWaWiVWicall\ VignificanW diffeUence

beWZeen Whe dUinking habiWV Rf Whe WZR gURXSV. OYeUall, Whe findingV VXggeVW WhaW a VignificanW

aVVRciaWiRn e[iVWV beWZeen Whe cRnVXmSWiRn Rf alcRhRlic beYeUageV befRUe Whe age Rf 19, a higheU

fUeTXenc\ Rf dUinking, a gUeaWeU TXanWiW\ Rf alcRhRl cRnVXmed in Rne ViWWing, and a higheU

Wendenc\ WR engage in binge dUinking.

CRPSDUDWLYH RHVHDUFK

Since alcRhRl iV a Zidel\ XVed VXbVWance, e[WenViYe UeVeaUch Rn iWV effecWV haV been

cRndXcWed, SaUWicXlaUl\ Rn Whe YaU\ing imSacWV Rf demRgUaShic facWRUV VXch aV ZeighW, age, and

gendeU. A VWXd\ b\ PfeffeUbaXm eW al., (1988) UeYealed WhaW XndeUage dUinking can RbVWUXcW bUain

deYelRSmenW and e[Slained Whe neXURlRgical effecWV Rf alcRhRliVm; iW VhRZed WhaW alcRhRlicV had

leVV bUain WiVVXe Whan a cRnWURl gURXS. ReVeaUcheUV in WhaW VWXd\ alVR diVcRYeUed a link beWZeen

XndeUage dUinking and higheU alcRhRl deSendenc\ in Whe fXWXUe. ThiV finding SaUallelV RXU

inYeVWigaWiRn inWR Whe effecWV Rf XndeUage dUinking Rn fXWXUe dUinking habiWV. TheVe UeVXlWV

VXggeVW WhaW Rne Rf Whe cRnVeTXenceV Rf XndeUage dUinking iV being SURne WR higheU alcRhRl

cRnVXmSWiRn and a higheU UiVk Rf deYelRSing neXURlRgical diVRUdeUV (PfeffeUbaXm eW al., 1988).

AnRWheU VWXd\ b\ BXchmann and cRlleagXeV inYeVWigaWed Whe caXVal UelaWiRnVhiS beWZeen

age aW Whe RnVeW Rf dUinking and fXWXUe alcRhRl UelaWed SURblemV. The SaUWiciSanWV Rf WhiV VWXd\

inclXded daWa fURm adRleVcenWV aged 15-19. ThiV lRngiWXdinal VWXd\ cRnfiUmed WhaW in addiWiRn WR

a VhaUed geneWic and SV\chRSaWhRlRgical UiVk fRU heaY\ alcRhRlicV, an eaUl\ RnVeW VRlel\ ZaV alVR
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a VignificanW SUedicWRU Rf fXWXUe ha]aUdRXV dUinking habiWV (BXchmann eW al., 2009). ThiV alignV

ZiWh RXU VWXd\ ZheUe an aVVRciaWiRn beWZeen XndeUage RnVeW Rf dUinking and SRRU fXWXUe dUinking

habiWV ZeUe fRXnd. HRZeYeU, RXU VWXd\ dReV nRW aVVXme Whe age Rf 19 WR be XndeUage.

The UeVXlWV cRmbined fURm WheVe VWXdieV can be XVed b\ RWheU UeVeaUcheUV WR find

cRnnecWiRnV beWZeen XndeUage dUinkeUV and WheiU fXWXUe healWh, VXch aV deciding an aSSURSUiaWe

dUinking legal age. SWXdieV can alVR e[SlRUe Whe alcRhRl cRnVXmSWiRn SaWWeUnV and aVVRciaWiRn

beWZeen Whe VRcial cRmSRnenWV Rf life VXch aV cXlWXUal inflXenceV. The XncleaU effecWV Rf Whe

RnVeW Rf dUinking befRUe 19 \eaUV Rf age XS WR nRZ Zill be UeVRlYed fRU UeVeaUcheUV lRRking inWR

alcRhRl UelaWed VWXdieV.

LLPLWDWLRQV

TheUe iV a SRVVibiliW\ WhaW Whe UeVXlWV Rf WhiV VWXd\ ZeUe inflXenced b\ Whe diVWUibXWiRn Rf

SaUWiciSanWV beWZeen Whe cRnWURl and Whe e[SeUimenWal gURXSV. WiWh 3249 SaUWiciSanWV UeSUeVenWed

in Whe UndeUage gURXS and Rnl\ 715 SaUWiciSanWV in Whe Of Age gURXS, iW iV SRVVible WhaW Whe lRZeU

nXmbeU Rf SaUWiciSanWV in Whe cRnWURl gURXS SURYided a leVV cRmSleWe YieZ Rf Whe RYeUall aYeUage

habiWV Rf SeRSle ZhR began dUinking Zhen Whe\ ZeUe 19 \eaUV Rld RU RldeU, making Whe

cRmSaUiVRn WR Whe UndeUage gURXS XnfaiU.

AlWhRXgh 18 \eaU-Rld indiYidXalV aUe nRW cRnVideUed XndeUage and can legall\ dUink in Whe

SURYinceV Rf AlbeUWa, ManiWRba, and QXebec, RXU UeVeaUch gURXS VWill UefeUUed WR an\Rne XndeU

Whe age Rf 19 aV XndeUage WhURXghRXW Whe VWXd\, meaning VRmeRne ZhR began dUinking alcRhRl aW

Whe age Rf 18 in WheVe WhUee SURYinceV ZaV nRW legall\ XndeUage bXW ZRXld haYe been VRUWed inWR

Whe UndeUage caWegRU\ in WhiV VWXd\. FXWXUe VWXdieV ma\ ZanW WR deem SaUWiciSanWV UndeUage RU

Of Age baVed Rn a diffeUenW facWRU VXch aV Whe medicall\ UecRmmended age fRU alcRhRl

cRnVXmSWiRn inVWead Rf Whe legal dUinking age fRU Whe majRUiW\ Rf SURYinceV.
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The UeVXlWV alVR cRXld haYe been affecWed b\ caVeV WhaW had miVVing daWa fRU TXeVWiRnV

being anal\]ed in WhiV VWXd\ aV Whe\ ZeUe deleWed fURm Whe daWaVeW. FRU inVWance, indiYidXalV ZhR

dUink leVV alcRhRl ma\ haYe been mRUe likel\ WR VkiS RYeU TXeVWiRnV UelaWing WR binge dUinking aV

Whe\ Wend WR nRW engage in binge dUinking. In WhiV caVe, RXU UeVXlWV ZRXld haYe geneUall\ had

mRUe fRcXV Rn SaUWiciSanWV ZhR dUink mRUe and inaccXUaWel\ VkeZ UeVXlWV WRZaUd indiYidXalV ZhR

did nRW VkiS RYeU VXch TXeVWiRnV.

Finall\, Whe TXeVWiRnV WhaW SaUWiciSanWV ZeUe aVked UeTXiUed anVZeUV baVed Rn Whe SaVW 12

mRnWhV and Whe age aW Zhich Whe\ began dUinking, Zhich ZaV RfWen VeYeUal \eaUV SUiRU WR WheiU

cRmSleWiRn Rf Whe VXUYe\. TheUefRUe, Whe UeVXlWV Rf WhiV VWXd\ ma\ haYe been affecWed b\ Uecall

biaV aV iW iV aVVXmed WhaW SaUWiciSanWV ZeUe able WR accXUaWel\ UemembeU WheiU dUinking behaYiRXU,

Zhile man\ cRXld haYe inaccXUaWel\ UemembeUed and UeflecWed Rn WheiU dUinking habiWV fURm a

\eaU SUiRU RU lRngeU.

NH[W SWHSV

The ne[W VWeSV inYRlYe fXWXUe UeVeaUch e[amining Whe UelaWiRnVhiS beWZeen famil\ hiVWRU\,

an indiYidXal¶V e[SeUience ZiWh alcRhRl, and WheiU dUinking habiWV in adXlWhRRd. ThiV anal\ViV

cRXld imSURYe fXUWheU UeVeaUch aV WheUe aUe SRWenWial cRUUelaWiRnV beWZeen famil\ hiVWRU\ Rf

alcRhRl cRnVXmSWiRn and Whe VWXd\ SaUWiciSanW¶V iniWial e[SeUience ZiWh alcRhRl. SRme liWeUaWXUe

VXggeVWV WhaW SRViWiYe RU negaWiYe e[SeUienceV ZiWh a famil\ hiVWRU\ Rf alcRhRl cRnVXmSWiRn

cRXld inflXence Whe SaUWiciSanW¶V alcRhRl WendencieV (LXndahl eW al., 1997). ThiV infRUmaWiRn

cRXld cRnWUibXWe WR Whe UeaVRning fRU anal\ViV UeVXlWV if WheUe iV Vignificance deWecWed.

The minimXm legal dUinking age UXleV and mandaWeV ma\ be UeVeaUched mRUe Zhen

anal\]ing dUinking habiWV. Canada¶V MLDA (minimXm legal dUinking age) diffeUV deSending Rn

Whe SURYince, and WheVe mandaWeV cRXld affecW Zhen alcRhRl iV fiUVW cRnVXmed, ZheWheU iW be fRU
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WhRVe ZhR aUe XndeUage RU Rf age (Y|U�k & Y|U�k, 2013). When inYeVWigaWing WheVe UegXlaWiRnV

fXUWheU, WheUe ma\ be VignificanW daWa WR VXSSRUW Whe cRnnecWiRn beWZeen MLDA and an incUeaVed

RU decUeaVed incidence Rf alcRhRl cRnVXmSWiRn.

FXWXUe UeVeaUch cRXld incRUSRUaWe a mRUe inclXViYe aSSURach inclXding WhRVe idenWif\ing

acURVV Whe gendeU VSecWUXm. The cXUUenW definiWiRn dReV nRW allRZ fRU gendeU WeUmV WR deVcUibe

Whe Ve[ Rf an indiYidXal. HRZeYeU, XSRn eYRlYing VRcial WeUminRlRg\, gendeU iV defined aV Whe

cXlWXUal, behaYiRXUal and SeUVRnal WUaiWV chRVen WR be diVSla\ed b\ indiYidXalV UegaUdleVV Rf WheiU

chURmRVRmal and geneWic makeXS (MeUUiam-WebVWeU, 2022). IncRUSRUaWing WhiV infRUmaWiRn inWR

UeVeaUch Zill aid in cUeaWing mRUe geneUali]able UeVXlWV and a mRUe accXUaWe UeSUeVenWaWiRn Rf

VRcieW\. GendeU e[SUeVViRn and iWV aVVRciaWed VRcial UeVSRnVe cRXld be a facWRU Rf alcRhRl

cRnVXmSWiRn. AddiWiRnal UeVeaUch and anal\ViV ma\ be UeTXiUed WR accXUaWel\ make a cRUUelaWiRn

beWZeen WheVe WZR YaUiableV.

IPSOLFDWLRQV

The imSlicaWiRnV Rf WhiV UeVeaUch cRXld highlighW Whe UelaWiRnVhiS beWZeen Zhen alcRhRl iV

fiUVW cRnVXmed and dUinking habiWV laWeU in life, SaiUed ZiWh addiWiRnal UeVeaUch can fXUWheU SainW a

mRUe cRmSleWe SicWXUe. ThiV Zill allRZ UeadeUV WR gain aZaUeneVV Rf SRWenWiall\ negaWiYe effecWV

and SaWWeUnV VXch aV alcRhRl abXVe and aVVRciaWed addicWiYe behaYiRXUV Veen in Whe UeVXlWV

caXVing a change in SeUVRnal behaYiRXU UegaUding alcRhRl. ThiV UeVeaUch ma\ haYe Whe SRWenWial

WR VSUead aZaUeneVV fRU fXWXUe alcRhRl cRnVXmSWiRn SaWWeUnV WhaW ma\ negaWiYel\ affecW famil\

membeUV in laWeU geneUaWiRnV. AV UeVeaUch VWaWeV, famil\ hiVWRU\ ZiWh alcRhRl cRXld be cRUUelaWed

WR alcRhRl cRnVXmSWiRn. If mRUe UeVeaUch VXSSRUWing WhiV cRnnecWiRn iV VhaUed, iW cRXld SRViWiYel\

imSacW hRZ SeRSle cRnVXme alcRhRl in RUdeU WR cXlWiYaWe SRViWiYe famil\ effecWV (LXndahl eW al.,

1997).
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CRQceUQ fRU chiOd¶V PeQWaO heaOWh dXUiQg Whe COVID-19 SaQdePic gUeaWeU iQ CaQadiaQ
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IQWURdXcWiRQ

The COVID-19 SaQdemic haV chaQged Whe Za\ VRcieW\ cRQdXcWV dail\ liYiQg. WiWh

limiWed VRciali]aWiRQ, SeRSle e[SeUieQced a lRVV Rf URXWiQe aQd ZeUe fRUced WR adaSW WR

XQSUedicWable ciUcXmVWaQceV, Zhich iQclXded lRVW ZageV, UedXced acceVV WR VeUYiceV, aQd

iQcUeaVed VWUeVV (MR\VeU, 2020). AmRQgVW WheVe chaQgeV, SaUeQWV ZeUe eVSeciall\ challeQged.

The lRVV Rf URXWiQe aQd iQcUeaVed XQceUWaiQW\ haV led WR gUeaWeU VWUeVV iQ SaUeQWV aQd SRRU

Sh\Vical aQd meQWal healWh iQ childUeQ (KaUki eW al., 2020). SWXdieV haYe ideQWified WhaW iQcUeaVed

VWUeVV fURm Whe SaQdemic ma\ SURYRke haUVh SaUeQWiQg, SXWWiQg a VWUaiQ RQ SaUeQW-child

UelaWiRQVhiSV. PaUeQWal VWUeVVRUV magQified b\ Whe SaQdemic cRQViVW Rf a lack Rf bRWh SaUeQWal

VXSSRUW aQd SeUceiYed cRQWURl RYeU eYeQWV, aV Zell aV gUeaWeU SeUceiYed VWUeVV fURm ecRQRmic aQd

VRcial haUdVhiSV (BURZQ eW al., 2020). PUiRU WR Whe SaQdemic, UeVeaUch VXggeVWV WhaW SeeU

UelaWiRQVhiSV Sla\ a VmalleU URle iQ SUedicWiQg child meQWal healWh WhaQ cRmSaUed WR diUecW

e[SeUieQceV ZiWh famil\ membeUV (McAUWhXU eW al., 2021). AV famil\ d\QamicV cRQWiQXe WR

chaQge dXUiQg Whe SaQdemic (HaUUiVW eW al., 2019; EaleV eW al., 2021), childUeQ mXVW leaUQ WR adaSW

WR QRYel aQd aYeUViYe ViWXaWiRQV, Zhich caQ be challeQgiQg ZheQ WheUe iV a lack Rf acceVV WR

meQWal healWh caUe dXe WR Whe VWigma SURjecWed b\ SaUeQWV (TXlli eW al., 2020).

SWXdieV UeYeal WhaW geQeUaWiRQal diffeUeQceV beWZeeQ immigUaQW SaUeQWV aQd childUeQ aUe

liQked WR gUeaWeU meQWal healWh challeQgeV, eVSeciall\ WhRVe fURm lRZeU VRciRecRQRmic cRXQWUieV,

RfWeQ iQflXeQced b\ famil\ UelaWiRQVhiSV (MRQWa]eU, 2011). IQ a VWXd\ dRQe b\ WaQg eW. al.,

(2018) Whe meQWal healWh VWigma amRQg SaUeQWV Rf VchRRl-gRiQg childUeQ ZaV aVVeVVed, ZheUe

maQ\ immigUaQW SaUeQWV faced baUUieUV WhaW fell iQWR Whe caWegRUieV Rf kQRZledge, aWWiWXdiQal,

VWUXcWXUal, aQd UelaWiRQal baUUieUV. TheVe SaUeQWV diVSla\ed a lack Rf kQRZledge Rf VeYeUal meQWal

healWh diVRUdeUV aQd aVVRciaWed meQWal healWh ZiWh QegaWiYe SeUceSWiRQV VXch aV Vhame, gXilW, aQd
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lRZ cRmSeWeQc\. AlWhRXgh meQWal healWh VWigma iV SUeYaleQW amRQgVW maQ\ immigUaQW familieV,

WhiV dReV QRW eTXaWe WR a lack Rf cRQceUQ fRU WheiU child¶V ZellbeiQg. MeQWal healWh iV

cRmmXQicaWed diffeUeQWl\ amRQgVW cXlWXUeV, Zhich caQ limiW Whe UeVRXUceV aYailable (TXlli eW al.,

2020). MaQ\ immigUaQW SaUeQWV alVR UeSRUWed VWUXggliQg WR cRQQecW aQd haYe RSeQ UelaWiRQVhiSV

ZiWh WheiU childUeQ, eVSeciall\ WhRVe affecWed b\ accXlWXUaWiRQ (WaQg eW al., 2018). ChildUeQ Rf

immigUaQW SaUeQWV aUe aW a gUeaWeU UiVk Rf deSUeVViYe V\mSWRmV dXe WR Whe VWigma Rf SRRU meQWal

healWh e[SUeVVed b\ migUaQW SaUeQWV (TXlli eW al., 2020).

AlRQg ZiWh Whe imSacW RQ meQWal healWh iQ childUeQ, Sh\Vical healWh ZaV alVR gUeaWl\

affecWed b\ Whe SaQdemic. DXe WR maQdaWeV clRViQg SXblic VSaceV aQd Sla\gURXQdV, alRQgVide Whe

clRVXUe Rf VchRRlV, childUeQ faced baUUieUV WR eQgagiQg iQ Sh\Vical acWiYiWieV Zhich UeVXlWed iQ a

VigQificaQW iQcUeaVe iQ VedeQWaU\ behaYiRXUV (MRRUe eW al., 2020). The abUXSW WUaQViWiRQ WR YiUWXal

VchRRliQg had caXVed gUeaWeU VWUeVV RQ SaUeQWV, ZhR aUe aQ[iRXV abRXW COVID-19. A

TXeVWiRQQaiUe cRQdXcWed fURm ASUil WR JXQe 2020 ZiWh 350 SaUeQWV UeYealed WhaW RQe-WhiUd Rf

SaUeQWV aUe e[WUemel\ aQ[iRXV abRXW COVID-19 aQd UelaWed VchRRliQg iQ WheiU childUeQ ageV 5 WR

11. The SaQdemic haV bURXghW a SleWhRUa Rf cRQVeTXeQceV UegaUdiQg Sh\Vical healWh iQ childUeQ,

aV maQ\ aUe VeeiQg aQ iQcUeaVe iQ WeleYiViRQ ZaWchiQg, gamiQg, aQd XVe Rf VcUeeQ-baVed deYiceV

b\ 75% iQ cRQWUaVW WR beiQg Sh\Vicall\ acWiYe (McCRUmack eW al., 2020).

PUiRU WR Whe SaQdemic, maQ\ immigUaQW SaUeQWV ZeUe heViWaQW WR addUeVV meQWal healWh

iVVXeV, Zhich limiWV Whe UeVRXUceV aYailable WR childUeQ. TheUe iV a lack Rf kQRZledge iQ

XQdeUVWaQdiQg ZhaW Whe imSlicaWiRQV Rf meQWal healWh aUe ZheQ liYiQg iQ a SaQdemic. While Whe

SaQdemic iV flXid, lRQg-WeUm imSlicaWiRQV haYe \eW WR be UeYieZed iQ Whe liWeUaWXUe. TheUe iV

iQVXfficieQW UeVeaUch lRRkiQg iQWR SaUeQWal SeUVSecWiYeV VXUURXQdiQg meQWal healWh, VSecificall\

hRZ iW iV SeUceiYed b\ immigUaQW SaUeQWV. TheUe iV alVR a diVcRQQecW ZheQ XQdeUVWaQdiQg hRZ
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SaUeQWal SeUVSecWiYeV Rf meQWal healWh fURm immigUaQW SaUeQWV cRQWUaVW ZiWh WheiU YieZV RQ

Sh\Vical healWh cRQceUQiQg WheiU childUeQ.

GiYeQ WhiV gaS iQ UeVeaUch, Ze aim WR iQYeVWigaWe ZheWheU Whe immigUaWiRQ VWaWXV Rf

SaUeQWV iV cRUUelaWed ZiWh Whe leYel Rf cRQceUQ fRU WheiU child¶V meQWal healWh. SSecificall\, Ze aUe

lRRkiQg WR e[amiQe if WheUe iV a diffeUeQce iQ cRQceUQ fRU a child¶V meQWal healWh amRQg

immigUaQW SaUeQWV liYiQg iQ CaQada aged 35-44 \eaUV Rld dXUiQg Whe SaQdemic, cRmSaUed WR

QRQ-immigUaQW SaUeQWV liYiQg iQ CaQada Rf Whe Vame age gURXS. TR fXUWheU iQYeVWigaWe, Ze aim WR

e[amiQe if WheUe iV a diffeUeQce iQ Whe leYel Rf cRQceUQ fRU WheiU child¶V Sh\Vical healWh amRQgVW

Whe Vame SRSXlaWiRQ, iQ cRmSaUiVRQ WR WheiU leYel Rf cRQceUQ fRU WheiU child¶V meQWal healWh.

MeWhRdV

The daWa cRllecWed iQ WhiV VWXd\ aUe fURm SWaWiVWicV CaQada¶V cURZd-VRXUciQg daWa

iQiWiaWiYe, IPSDFWV RI CO9ID-19 RQ CDQDGLDQV: PDUHQWLQJ GXULQJ WKH SDQGHPLF (2020), RbWaiQed

WhURXgh Whe daWa cRllecWiRQ daWabaVe OdeVi. The CURZdVRXUciQg daWa VeUieV fURm SWaWiVWicV

CaQada lRRked aW daWa SeUWaiQiQg WR Whe SaQdemic, aVVeVViQg Whe TXaliW\ aQd YiabiliW\ Rf daWa fURm

a Zeb-RQl\ cRllecWiRQ Rf ZilliQg SaUWiciSaQWV, aV RSSRVed WR a UaQdRm VelecWiRQ (GRYeUQmeQW Rf

CaQada, 2020). PaUWiciSaQWV ZeUe UecUXiWed b\ RSeQ adYeUWiViQg WhURXgh VRcial media,

gRYeUQmeQWal ageQcieV, SUiYaWe aQd SXblic RUgaQi]aWiRQV, aQd media chaQQelV. WilliQg

SaUWiciSaQWV cRmSleWed aQ aQRQ\mRXV, 5-miQXWe RQliQe TXeVWiRQQaiUe fURm SWaWiVWicV CaQada¶V

RQliQe fRUXm, iQ eiWheU EQgliVh RU FUeQch (GRYeUQmeQW Rf CaQada, 2020).

AV aQ RbVeUYaWiRQal, cURVV-VecWiRQal VWXd\, Whe SaUWicXlaU daWabaVe ³PDUHQWLQJ GXULQJ WKH

SDQGHPLF´ RbVeUYeV CaQadiaQ familieV SeU hRXVehRld (GRYeUQmeQW Rf CaQada, 2020). The

daWabaVe WaUgeWed CaQadiaQ adXlWV ZiWh childUeQ aged 0 WR 24 ZhR liYe iQ Whe Vame hRXVehRld aV

Whe SaUWiciSaQW. DaWa ZaV cRllecWed WR ideQWif\ Whe cRQceUQV aQd e[SeUieQceV Rf SaUeQWV liYiQg iQ

4
277

Noella Noronha



CaQada, UegaUdiQg Whe healWh aQd VRcial life Rf WheiU childUeQ fURm Whe SaQdemic fURm MaUch 15,

2020, WR Whe Wime Rf daWa cRllecWiRQ iQ JXQe 2020 (GRYeUQmeQW Rf CaQada, 2020).

PaUWiciSaQWV iQ Whe fiQal daWabaVe ZeUe QaUURZed WR aQal\]e Whe UelaWiRQVhiS beWZeeQ

aWWiWXdeV WRZaUdV meQWal healWh aQd WR miWigaWe cRQfRXQdiQg YaUiableV. OQl\ SaUeQWV ZhR ZeUe

aged 35-44 ZiWh childUeQ aged 6-14 ZeUe WaUgeWed iQ Whe VWXd\. YRXQgeU SaUeQWV ZeUe VelecWed WR

aYRid age diffeUeQceV beWZeeQ RldeU aQd middle-aged adXlWV. ChildUeQ aged 6-14  ZeUe VelecWed

aV Whe\ aUe Rld eQRXgh WR XQdeUVWaQd Whe SaQdemic aQd aWWeQded VchRRl SUiRU WR Whe SaQdemic,

WheUefRUe beiQg imSacWed b\ VchRRl clRVXUeV. TR UelaWe WR Whe CaQadiaQ SRSXlaWiRQ, SaUWiciSaQWV

had WR be liYiQg iQ CaQada, YeUified b\ WheiU SRVWal cRde. PaUeQWV mXVW eiWheU be CaQadiaQ ciWi]eQV

RU hRld immigUaQW VWaWXV iQ CaQada aV a laQded immigUaQW RU SeUmaQeQW UeVideQW.

PaUWiciSaQWV ZeUe e[clXded if Whe\ ZeUe QRW 35-44 RU CaQadiaQ. PaUWiciSaQWV ZeUe alVR

e[clXded if Whe\ SURYided iQcRmSleWe RU iQYalid aQVZeUV WR aQ\ Rf Whe TXeVWiRQV SURYided WR

aYRid iQcRQViVWeQcieV iQ RXWcRmeV. TR XQdeUVWaQd Whe cRQceUQV Rf SaUeQWV, SaUWiciSaQWV ZhR

aQVZeUed aQ\ Rf Whe fRllRZiQg aQVZeUV, ³Yalid VkiS´, ³dRQ¶W kQRZ,´ ³UefXVal,´ ³QRW VWaWed´, RU

³QRW aSSlicable´ ZeUe e[clXded. TR aYRid biaVeV, SaUWiciSaQWV ZhR ideQWified aV IQdigeQRXV RU

had childUeQ ZiWh a diVabiliW\ ZeUe e[clXded. ThiV iV becaXVe IQdigeQRXV SRSXlaWiRQV haYe

XQiTXe VRcieWal facWRUV iQflXeQciQg Whe leYelV Rf meQWal healWh iQ WheiU cRmmXQiWieV. PaUeQWV ZiWh

diVabled childUeQ alVR e[SeUieQce diffeUeQceV iQ SaUeQWiQg WhaW caQ imSacW meQWal healWh.

The SUimaU\ RXWcRme e[SecWed iQ WhiV VWXd\ iV WR Vee a diffeUeQce beWZeeQ SaUeQWal YieZV

RQ child meQWal healWh VSecificall\ beWZeeQ immigUaQW aQd QRQ-immigUaQW gURXSV dXUiQg Whe

COVID-19 SaQdemic. The VSecific YaUiableV lRRked aW fRU WhiV RXWcRme ZeUe Whe immigUaWiRQ

VWaWXV Rf SaUeQWV aQd geQeUal cRQceUQ fRU meQWal healWh. OQ Whe TXeVWiRQQaiUe Whe TXeVWiRQ ZaV

ShUaVed aV ³dXe WR Whe COVID-19 SaQdemic, hRZ cRQceUQed aUe \RX abRXW Whe fRllRZiQg fRU
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\RXU child RU childUeQ aged 0 WR 14 \eaUV´. The VecRQdaU\ RXWcRme iQ WhiV VWXd\ iV WR Vee a

diffeUeQce beWZeeQ SaUeQWal YieZV RQ child Sh\Vical healWh VSecificall\ beWZeeQ immigUaQW aQd

QRQ-immigUaQW gURXSV dXUiQg Whe cRYid-19 SaQdemic. The TXeVWiRQ ZaV ShUaVed aV fRllRZiQg

³DXe WR Whe COVID-19 SaQdemic, hRZ cRQceUQed aUe \RX abRXW Whe fRllRZiQg fRU \RXU child RU

childUeQ aged 0 WR 14 \eaUV? - GeQeUal Sh\Vical healWh´. DaWa ZaV cRllecWed WhURXgh Whe XVe Rf a

SV\chRmeWUic Vcale kQRZQ aV Whe LikeUW Vcale, allRZiQg fRU Whe meaVXUemeQW Rf SaUeQWal

SeUceSWiRQV TXaliWaWiYe YieZSRiQW (JRVhi, 2015). ThiV Vcale SURYideV Whe beVW meWhRd Rf accXUac\

RQ ZeighWiQg SaUeQWal SeUVSecWiYeV b\ XViQg a SUee[iVWiQg Vcale allRZiQg fRU daWa WR be UeSlicaWed

iQcUeaViQg Whe WeVWiQg YalidiW\ aQd UeSlicabiliW\. The caWegRUieV XVed WR cRllecW daWa ZeUe aV

fRllRZV: ³E[WUemel\, VeU\, SRmeZhaW, NRW aW all, dR QRW kQRZ, QRW aSSlicable, Yalid VkiS, UefXVal

aQd QRW VWaWed´. ³DR QRW kQRZ, QRW aSSlicable, Yalid VkiS, UefXVal aQd QRW VWaWed´ ZeUe UemRYed

fURm Whe daWa VamSle.

The fRllRZiQg ZeUe addiWiRQal YaUiableV WhaW ZeUe SXW iQ Whe TXeVWiRQQaiUe; ³CRQceUQ fRU

child: LRQeliQeVV aQd iVRlaWiRQ´, ³CRQceUQ fRU child: OSSRUWXQiWieV WR VRciali]e ZiWh fUieQdV´,

³CRQceUQ fRU child: AmRXQW Rf VcUeeQ Wime´, ³CRQceUQ fRU child: AmRXQW Rf Sh\Vical AcWiYiW\´,

³AmRXQW Rf Sh\Vical acWiYiW\´, ³AmRXQW Rf VcUeeQ Wime´. TheVe YaUiableV SURYide fXUWheU iQVighW

RQ SaUeQWal YieZV WhURXgh Whe SURceVV Rf UXQQiQg VWaWiVWical aQal\ViV aQd meaVXUiQg WheiU

cRUUelaWiRQ WR eiWheU SaUeQWal cRQceUQ fRU WheiU child¶V meQWal RU Sh\Vical healWh.

SPSS SRfWZaUe b\ IBM ZaV XVed WR cRQdXcW VWaWiVWical WeVWV RQ Whe daWa cRllecWed,

WabXlaWe SlRWV fRU WUeQdV, aQd VXmmaUi]e deVcUiSWiYe VWaWiVWicV WR XVe fRU aQal\VeV. DXe WR Whe daWa

beiQg RUdiQal aQd QRW QRUmall\ diVWUibXWed, a WilcR[RQ-MaQQ-WhiWQe\ WeVW ZaV cRQdXcWed WR

RbVeUYe if RQe e[SeUimeQWal gURXS had higheU YalXeV WhaQ Whe RWheU. SSecificall\, Whe

MaQQ-WhiWQe\ WeVW ZaV XVed WR cRmSaUe Whe diffeUeQceV beWZeeQ immigUaQW aQd QRQ-immigUaQW
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SaUeQWV fRU geQeUal cRQceUQV UegaUdiQg meQWal healWh, agaiQVW a VeUieV Rf SaUeQWal cRQceUQV aQd

meaVXUemeQWV Rf child acWiYiWieV WeVWed.

The QRQSaUameWUic SSeaUmaQ RaQk OUdeU CRUUelaWiRQ WeVW ZaV XVed WR aQal\]e Whe

mRQRWRQic UelaWiRQVhiS beWZeeQ immigUaQW aQd QRQ-immigUaQW SaUeQWV. SSecificall\, SSeaUmaQ¶V

UhR ZaV XVed WR RbVeUYe hRZ clRVel\ UelaWed iQ VWUeQgWh aQd diUecWiRQ ZeUe SaUeQWV¶ cRQceUQV fRU

geQeUal Sh\Vical healWh iQ cRmSaUiVRQ WR geQeUal meQWal healWh. A SSeaUmaQ¶V UhR WeVW ZaV

VelecWed dXe WR Whe caWegRUical daWa beiQg UaQked aQd YiRlaWiQg Whe aVVXmSWiRQV fRU a PeaUVRQ

cRUUelaWiRQ WeVW, aV Whe daWa had RXWlieUV aQd ZaV QRQ-QRUmall\ diVWUibXWed.

OUdiQal daWa ZeUe RXWliQed iQ Table 1 b\ beiQg VSliW iQWR demRgUaShicV aQd SaUeQWal

cRQceUQV. The diVWUibXWiRQ Rf UeVSRQVeV ZaV e[SUeVVed aV fUeTXeQcieV iQdicaWiQg Whe QXmbeU Rf

SaUWiciSaQWV aQd aV SeUceQWageV Rf UeVSRQVeV RXW Rf Whe RYeUall VamSle. MeaVXUeV Rf ceQWUal

WeQdeQc\ UeSRUWed ZeUe Whe mediaQ aQd mRde. TR deWeUmiQe VWaWiVWical VigQificaQce, a S alSha

YalXe Rf 0.001 ZaV XVed. The S-YalXe ZaV VelecWed becaXVe Rf iWV SUeciViRQ ViQce daWa WhaW

SURdXceV a VigQificaQce Rf leVV WhaQ 0.001 iV cRQVideUed highl\ VWaWiVWicall\ VigQificaQW.

ReVXOWV

15,410 miVViQg caVeV ZeUe fRXQd XViQg SPSS aQd deleWed fURm WhiV aQal\ViV. The RUigiQal

daWabaVe cRQViVWed Rf 32,228 SaUWiciSaQWV. 3093 SaUWiciSaQWV ZeUe male aQd 29, 135 ZeUe female.

3863 ZeUe immigUaQWV aQd 28,183 ZeUe QRQ-immigUaQWV RU QRQ-SeUmaQeQW UeVideQWV. The cXUUeQW

VamSle Vi]e UeSUeVeQWV UeVSRQVeV fURm 16818 iQdiYidXalV aged 35-44, 1581 Rf ZhRm ZeUe male

aQd 15,237 ZeUe female. 1982 ZeUe UeSRUWed WR be immigUaQWV aQd 14, 836 ZeUe QRQ-immigUaQWV.
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TabOe 1. ChaUacWeUiVWicV Rf PaUeQW PaUWiciSaQW PRSXOaWiRQ. DaWa RbWaiQed fURm ImSacWV Rf COVID-19 RQ CaQadiaQV± PaUeQWiQg dXUiQg Whe
SaQdemic b\ SWaWiVWicV CaQada. DiVWUibXWiRQ
(N = QXmbeU Rf SaUWiciSaQWV) Rf UeVSRQVeV UegaUdiQg SaUeQWal cRQceUQ fRU child UeSRUWed. PaUWiciSaQWV ZiWh miVViQg daWa ZeUe RmiWWed fURm Whe
VamSle. MediaQ aQd mRde UeSRUWed. N = 16818

GHQHUDO MHQWDO HHDOWK

AccRUdiQg WR Table 2,  43.7% (6484/ 14836) Rf QRQ-immigUaQW SaUeQWV UeVSRQded

³VRmeZhaW´ ZheQ aVked abRXW WheiU cRQceUQV fRU WheiU child¶V geQeUal meQWal healWh, ZheUeaV Whe

SeUceQWage ZaV 41.6% (825/1982) fRU immigUaQW UeVideQWV. The mediaQ UeVSRQVe UeSRUWed ZaV

2.00 (Table 1), aV alVR YiVXali]ed iQ FigXUe 1. IQ addiWiRQ, Whe SeUceQWage Rf SaUeQWV ZhR ZeUe QRW

cRQceUQed ZiWh WheiU child¶V meQWal healWh ZaV VimilaU fRU bRWh, alWhRXgh WhiV ZaV QRW VWaWiVWicall\

VigQificaQW aV iQdicaWed b\ Whe S-YalXe (0.695).
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The mediaQ ZaV 3.00 (Table 1) fRU SaUeQWal cRQceUQ fRU child¶V lRQeliQeVV aQd iVRlaWiRQ.

Table 3 VhRZV WhaW Whe SeUceQWage Rf immigUaQW SaUeQWV ZhR UeVSRQded ³VRmeZhaW,´ ZaV 37.9%

(5617/14836), ZiWh 6.7% (987/14836) ZhR ZeUe QRW cRQceUQed. IQ Whe QRQ-immigUaQW SaUeQW

gURXS, 35.2% (698/1982) SaUeQWV ZeUe VRmeZhaW cRQceUQed, ZiWh 8.8% (175/1982) ZhR UeSRUWed

QR cRQceUQ fRU WheiU child¶V lRQeliQeVV/ iVRlaWiRQ.

WheQ SaUeQWV ZeUe aVked abRXW cRQceUQ fRU WheiU child¶V VRciali]aWiRQ, UeVXlWV UeYealed

WhaW 39.5% (5860/14836) Rf immigUaQWV (Q=14836)ZeUe YeU\ cRQceUQed, ZiWh 2.4% (349/14836)

Rf SaUeQWV ZhR ZeUe QRW cRQceUQed, VhRZQ iQ Table 4. ReVSRQVeV fURm immigUaQW SaUeQWV (Q=

1982) VhRZed WhaW 36.9% (732/1982) ZeUe YeU\ cRQceUQed, ZiWh 37.8% (750/1982) Rf UeVSRQVeV

WhaW fell XQdeU ³e[WUemel\´ cRQceUQed. The mediaQ fRU bRWh gURXSV ZaV 3.00 (Table 1) aQd Whe

diffeUeQceV beWZeeQ gURXSV ZeUe VWaWiVWicall\ VigQificaQW (S=0.007).
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The SeUceQWage Rf QRQ-immigUaQW SaUeQWV ZhR ZeUe e[WUemel\ cRQceUQed ZaV 32.2%

(4774/14836), ZiWh 7.4% (1093/14836) ZhR ZeUe QRW cRQceUQed, accRUdiQg WR Table 5. The

SeUceQWage Rf immigUaQW SaUeQWV (Q=14836) ZhR ZeUe e[WUemel\ cRQceUQed ZaV 39.0% (772/

1982), ZiWh 7.0% (139/1982) ZhR ZeUe QRW cRQceUQed. The mediaQ fRU bRWh gURXSV ZaV 3.00

(Table 1). The fiQdiQgV ZeUe VigQificaQW (S=0.0018).

IQ Table 6,  90.4% (13410/14836) Rf QRQ-immigUaQW SaUeQWV UeSRUWed WheiU child eQgagiQg

iQ VcUeeQ Wime dail\ RU clRVe WR dail\. RegaUdiQg childUeQ Rf immigUaQW SaUeQWV, 88.0%

(1745/1982) UeSRUWed WheiU childUeQ WR haYe eQgaged iQ VcUeeQ Wime dail\ RU clRVe WR dail\.

(S<0.001). The mediaQ ZaV 4.00 fRU bRWh gURXSV (Table 1).

GHQHUDO PK\VLFDO HHDOWK

ReSRUWed iQ Table 7, iV Whe SeUceQWage Rf QRQ-immigUaQW SaUeQWV ZhR ZeUe VRmeZhaW

cRQceUQed fRU WheiU child¶V geQeUal Sh\Vical healWh, Zhich ZaV 49.2% (7293/14836). 43.1%
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(855/1982) Rf immigUaQW SaUeQWV UeVSRQded ³VRmeZhaW´ cRQceUQed. PeUceQWageV fRU ³e[WUemel\´

cRQceUQed ZeUe 6.8% (1013/14836) aQd 11.6% (230/1982) fRU immigUaQW aQd QRQ-immigUaQW

SaUeQWV UeVSecWiYel\. 26.3% aQd 43.1% Rf immigUaQW SaUeQWV ZeUe QRW cRQceUQed RU VRmeZhaW

cRQceUQed, UeVSecWiYel\. The mediaQ fRU bRWh gURXSV ZaV 2.00 (Table 1) ZheUe Whe diVWUibXWiRQ

caQ be YiVXali]ed iQ FigXUe 2. ReVXlWV ZeUe VWaWiVWicall\ VigQificaQW (S<0.001*).

Table 8 VhRZV WhaW 41.5% (6160/14836) Rf QRQ-immigUaQW SaUeQWV ZeUe VRmeZhaW

cRQceUQed, ZiWh 22.3% (3308/14836) Rf UeVSRQdeQWV QRW aW all cRQceUQed fRU WheiU child¶V

Sh\Vical acWiYiW\. WiWh immigUaQW SaUeQWV, 36.9% (730/1982) UeVSRQVeV ZeUe VRmeZhaW, ZiWh

29.1% (575/1982) aQVZeUiQg YeU\ cRQceUQed. PeUceQWage Rf immigUaQW SaUeQWV QRW cRQceUQed

ZaV 16.9% (334/1982). MediaQ ZaV 2.00 fRU bRWh gURXSV. ReVXlWV ZeUe VigQificaQW, S=0.00

AccRUdiQg WR Table 9, 66.3% (9839/14836) Rf QRQ-immigUaQW SaUeQWV UeSRUWed WheiU child

WR be Sh\Vicall\ acWiYe dail\. 56.1% (1111/1982) Rf immigUaQW SaUeQWV UeSRUWed dail\ Sh\Vical
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acWiYiW\ eQgagemeQW fRU WheiU child. The mediaQ ZaV fRXQd WR be 4.00 fRU bRWh gURXSV (Table 1).

FiQdiQgV ZeUe VigQificaQW aW S=0.00.

IQ Table 10, daWa deSicWV a high cRUUelaWiRQ beWZeeQ QRQ-immigUaQW SaUeQWV' cRQceUQV fRU

child meQWal aQd Sh\Vical healWh ZiWh a cRUUelaWiRQ cRefficieQW Rf 0.444 aQd a S-YalXe Rf 0.000

aQd a high cRUUelaWiRQ beWZeeQ immigUaQW cRQceUQ fRU child meQWal healWh aQd cRQceUQ fRU child

Sh\Vical healWh ZiWh a cRUUelaWiRQ cRefficieQW Rf 0.479 aQd a S-YalXe leVV WhaQ 0.001.

DiVcXVViRQ

CRQFHUQ IRU GHQHUDO MHQWDO HHDOWK

BRWh immigUaQW aQd QRQ-immigUaQW gURXSV VhRZed WhaW RYeU 40% Rf SaUeQWV ZeUe

VRmeZhaW cRQceUQed fRU WheiU child'V meQWal healWh. The UeVXlWV ZeUe cRQViVWeQW ZiWh SUeYiRXV

UeVeaUch aQal\]iQg meQWal healWh VWigma VhRZiQg WhaW maQ\ SaUeQWV aUe heViWaQW WR claim WheiU

child ma\ be VWUXggliQg ZiWh WheiU meQWal healWh (MRQWa]eU, 2021). IW iV iQcRQViVWeQW ZiWh

SUeYiRXV UeVeaUch WhaW a laUgeU SURSRUWiRQ Rf immigUaQW SaUeQWV e[SUeVVed e[WUeme cRQceUQ fRU

WheiU child'V meQWal healWh cRmSaUed WR QRQ-immigUaQWV, aV maQ\ VWXdieV VhRZ immigUaQW SaUeQWV

XQZilliQg WR ackQRZledge WheiU childUeQ VWUXggliQg ZiWh meQWal healWh (Kim, 2018). The cXlWXUal

VWigma VXUURXQdiQg meQWal healWh ZaV VXmmaUi]ed iQ 4 caWegRUieV, kQRZledge, aWWiWXdiQal,

UelaWiRQal aQd VWUXcWXUal (WaQg eW al., 2019). The RccXUUeQce Rf Whe SaQdemic ma\ haYe aVViVWed

iQ Whe bUeakdRZQ Rf maQ\ baUUieUV. FRU iQVWaQce, Whe VWa\-aW-hRme maQdaWe UeVXlWed iQ maQ\

SaUeQWV VSeQdiQg mRUe Wime ZiWh WheiU childUeQ, SRVVibl\ UedXciQg Whe UelaWiRQal baUUieU aQd

decUeaVe iQ aWWiWXdiQal VWigma aV meQWal healWh iV Walked abRXW mRUe fUeTXeQWl\ dXUiQg Whe

SaQdemic (JaYed eW al., 2021). The meaQiQg Rf ³VRmeZhaW´ iV VXbjecWiYe. The LikeUW Vcale

W\Sicall\ SURYideV VRme VRUW Rf midSRiQW; VimilaU WR a QeXWUal VWaQce (Ch\XQg eW al., 2017). IQ Whe

fRllRZiQg VWXd\, SaUWiciSaQWV ZeUe e[SecWed WR chRRVe beWZeeQ ³VRmeZhaW´ aQd ³YeU\´ ZiWh QR
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iQ-beWZeeQ. ThiV cRXld e[SlaiQ Zh\ WheUe iV a dUaVWic UeVSRQVe fRU ³VRmeZhaW´, aV ³YeU\´ ZRXld

be imSl\iQg a mXch mRUe VeUiRXV cRQceUQ.

TR beWWeU XQdeUVWaQd Whe UelXcWaQce RbVeUYed b\ immigUaQW SaUeQWV, a cRQceUQ fRU a

child¶V lRQeliQeVV aQd iVRlaWiRQ ZaV meaVXUed. LRQeliQeVV aQd iVRlaWiRQ ZeUe UeSRUWed aV aQ

e[WUeme cRQceUQ fRU immigUaQW SaUeQWV WhaQ QRQ-immigUaQWV. LRQeliQeVV iV aQ aSSURSUiaWe

iQdicaWRU WR meaVXUe diffeUeQceV iQ aWWiWXdeV WRZaUdV meQWal healWh dXe WR hRZ clRVel\ UelaWed

bRWh YaUiableV aUe. PUeYiRXV UeVeaUch haV cRQViVWeQWl\ SURYeQ hRZ lRQeliQeVV aQd iVRlaWiRQ caQ

QegaWiYel\ imSacW meQWal healWh, RfWeQ beiQg diVSla\ed aV deSUeVViYe V\mSWRmaWRlRg\ (HZaQg eW

al., 2020). ThiV iV fXUWheU e[aceUbaWed b\ Whe SaQdemic ZiWh e[WeQded TXaUaQWiQe SeUiRdV aQd

QaWiRQZide lRckdRZQV WhaW haYe eleYaWed leYelV Rf lRQeliQeVV WR aQ all-Wime high (SmiWh & Lim,

2020). ChildUeQ haYe beeQ XQdeU lRQgeU SeUiRdV Rf iVRlaWiRQ dXe WR VchRRl clRVXUeV, Zhile maQ\

SaUeQWV ZeUe VWill able WR leaYe fRU ZRUk (Meade, 2021). AV iW iV eYideQW hRZ feeliQg lRQel\ caQ

ZRUVeQ meQWal healWh, WhiV mRQRWRQic UelaWiRQVhiS ZaV QRW RbVeUYed iQ Whe daWa cRllecWed. TheUe

aUe cRQViVWeQWl\ higheU leYelV Rf cRQceUQ UeSRUWed fRU lRQeliQeVV WhaQ RYeUall meQWal healWh. ThiV

cRXld SRVVibl\ be e[SlaiQed b\ immigUaQW SaUeQWV¶ aYRidaQce WR admiW WR cRQceUQV abRXW Whe

meQWal healWh Rf WheiU childUeQ. AV WaQg eW al. (2020) haYe RXWliQed, WheUe aUe baUUieUV WhaW

VWigmaWi]e meQWal healWh iQ immigUaQW cRmmXQiWieV. ThXV, immigUaQW SaUeQWV haYe iQWeUQali]ed

cXlWXUal biaVeV WhaW SUeYeQW Whem fURm diVWiQgXiVhiQg SRRU meQWal healWh (WaQg eW al., 2019).

WheQ cRmSaUiQg diVWUeVV beWZeeQ meQWal healWh aQd lRQeliQeVV, immigUaQW SaUeQWV haYe failed WR

diVSla\ Whe Vame leYel Rf heighWeQed cRQceUQ fRU WheiU child¶V meQWal healWh.

TR fXUWheU XQdeUVWaQd aWWiWXdeV WRZaUd meQWal healWh, cRQceUQ fRU SeeU VRciali]aWiRQ ZaV

meaVXUed aQd iW ZaV fRXQd WhaW immigUaQW SaUeQWV ZeUe mRUe ZRUUied WhaQ QRQ-immigUaQWV. PeeU

VRciali]aWiRQ iV cUXcial fRU child deYelRSmeQW aQd helSV maiQWaiQ SRViWiYe meQWal healWh. AV
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MaddR[ & PUiQ] (2003) haYe RXWliQed, VchRRl bRQdiQg iQ childUeQ iV ke\ WR SUeYeQWiQg QegaWiYe

iQflXeQce RQ deYelRSmeQWal RXWcRmeV VXch aV deliQTXeQc\ aQd aQWiVRcial behaYiRU. SeeQ b\ hRZ

clRVel\ SeeU VRciali]aWiRQ caQ UelaWe WR meQWal healWh, Whe decliQe Rf RQe cRQWUibXWeV WR Whe

ZRUVeQiQg Rf Whe RWheU. HRZeYeU, WheUe iV aQ abVeQce Rf WhiV cRXSled UelaWiRQVhiS aV immigUaQW

SaUeQWV ZeUe e[SUeVViQg gUeaWeU ZRUU\, QRW aligQiQg WheiU aWWiWXdeV WRZaUdV meQWal healWh ZiWh Whe

Vame degUee Rf cRQceUQ. The lRZeU leYelV Rf cRQceUQ UeSRUWed b\ bRWh gURXSV iQdicaWe WhaW

childUeQ¶V VRciali]aWiRQ had QRW beeQ gUeaWl\ affecWed b\ Whe SaQdemic. The amRXQW Rf VcUeeQ

Wime iQ childUeQ iV a SlaXVible e[SlaQaWiRQ aV WR Zh\ SeeU VRciali]aWiRQ haV UemaiQed cRQViVWeQW.

A majRUiW\ Rf bRWh gURXSV haYe UeSRUWed childUeQ¶V VcUeeQ Wime WR be iQcUeaVed dail\. TUaQViWiRQV

WR RQliQe VchRRliQg haYe UeVXlWed iQ iQcUeaVed XVe Rf VcUeeQ-baVed deYiceV iQ childUeQ (O¶Keeffe

eW al., 2011). NaWiRQZide lRckdRZQV haYe UeVXlWed iQ kidV VSeQdiQg lRQgeU Wime gamiQg aQd RQ

VRcial media aV a cRSiQg meWhRd fRU VWUeVV iQdXced b\ Whe SaQdemic (KiQg eW al., 2020). ScUeeQ

Wime iQ VchRRl-gRiQg childUeQ haV cRQViVWeQWl\ beeQ eleYaWed bRWh Zeekda\V aQd ZeekeQdV (TeQ

Velde eW al., 2021). The iQcUeaVed demaQd fRU e[ceVViYe XVe Rf WechQRlRg\ caQ iQdicaWe Zh\ SeeU

VRciali]aWiRQ haV QRW gUeaWl\ beeQ imSacWed aQd WhXV QRW gUeaWl\ iQflXeQWial WRZaUdV alWeUiQg

RYeUall leYelV Rf cRQceUQ fRU meQWal healWh (SWieQZaQdW eW al., 2020).

TR UeYiViW Whe UelaWiRQVhiS beWZeeQ Sh\Vical aQd geQeUal meQWal healWh, Whe majRUiW\ Rf

SaUeQWV fURm bRWh gURXSV aQVZeUed ³VRmeZhaW´ cRQceUQed. GiYeQ Whe baUUieUV meQWiRQed,

SaUeQWV ma\ be mRUe UelXcWaQW WR giYe defiQiWiYe aQVZeUV ZheQ aVked abRXW WheiU cRQceUQV fRU

meQWal healWh cRmSaUed WR Sh\Vical healWh. While WheVe diffeUeQceV ZeUe Vmall, iW iV SRVVible WhaW

WheUe ma\ haYe beeQ a VhifW WRZaUdV meQWal healWh dXUiQg Whe SaQdemic. WRUk b\ JaYed eW al.

(2021) e[amiQiQg Whe URle Rf cXlWXUe iQ meQWal healWh VWigma, VXggeVWV WhaW Whe SaQdemic haV

UaiVed mRUe aZaUeQeVV fRU meQWal healWh aQd highlighWV Whe cRmRUbidiW\ Rf healWh cRQdiWiRQV aQd
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meQWal healWh diVRUdeUV, VhaUiQg cRmmRQ UiVk facWRUV VXch aV Sh\Vical iQacWiYiW\ aQd SRRU VRcial

VXSSRUW. IQ WeUmV Rf ZilliQgQeVV WR UeSRUW meQWal aQd Sh\Vical healWh V\mSWRmV, a QaWiRQal VXUYe\

cRQdXcWed b\ TaQdRQ eW al (2021) fRXQd WhaW Zhile SaUeQWV did QRW UeSRUW cRQceUQ fRU meQWal

healWh diUecWl\, Whe\ ZeUe cRQceUQed abRXW WheiU child¶V h\SeUacWiYiW\ aQd cRQdXcW behaYiRXU,

Zhich mighW be Za\V Ze Vee SRRU meQWal healWh Wake effecW. RegaUdiQg RXU daWa, WhiV caQ VXggeVW

Zh\ mRVW SaUeQWV ZeUe mRUe likel\ WR aQVZeU ³VRmeZhaW´ ZheQ aVked abRXW facWRUV UelaWiQg WR

bRWh cRQceUQV, aV WheUe caQ be iQcRQViVWeQcieV SUeVeQW ZheQ diVWiQgXiVhiQg ZheWheU Whe\ SeUceiYe

cRQceUQV aV beiQg WRZaUdV Sh\Vical RU meQWal healWh.

LiPiWaWiRQV & FXWXUe DiUecWiRQV

IQcRQViVWeQW UeVSRQVeV cRQWUibXWe WR Whe SRZeU aQd biaV Rf Whe daWa aQal\ViV. PaUWiciSaQWV

ZeUe limiWed ZiWh Whe UeVSRQVeV aYailable iQ Whe TXeVWiRQQaiUe. FRU e[amSle, ZheQ e[amiQiQg

emSlR\meQW VWaWXV WhURXgh Whe imSacW Rf COVID-19, SaUWiciSaQWV ZhR ZeUe XQemSlR\ed SUiRU WR

Whe SaQdemic cRXld QRW accXUaWel\ VWaWe WhaW WheiU emSlR\meQW VWaWXV ZaV XQiQflXeQced, leadiQg

WR XQaQVZeUed TXeVWiRQV aQd miVViQg daWa. The ideQWificaWiRQ Rf eWhQiciW\ caQ accRXQW fRU Whe

cXlWXUal imSacWV RQ cRQceUQ fRU child meQWal healWh aQd Sh\Vical healWh, Zhich Whe VXUYe\ did QRW

accRXQW fRU. The fiQdiQgV Rf WhiV VWXd\ failed WR UecRgQi]e Whe SRSXlaWiRQ Rf SaUWiciSaQWV ZhR aUe

QRQ-immigUaQWV bXW VWill e[SeUieQce VWigma fURm beiQg UaiVed b\ immigUaQW gXaUdiaQV. The

VamSle Vi]e Rf QRQ-immigUaQW SaUeQWV ZaV dUaVWicall\ laUgeU WhaQ immigUaQW SaUeQWV, VR Whe daWa

UeSUeVeQWed a gUeaWeU cRQceUQ fRU Whe meQWal/Sh\Vical healWh Rf childUeQ fURm QRQ-immigUaQW

SaUeQWV. FXWXUe UeVeaUch VhRXld alVR cRQVideU UeVSRQdeQWV fURm RWheU cRXQWUieV aQd iQYeVWigaWiRQ

Rf SaUeQWal cRQceUQV be\RQd Whe SaUeQWal age Rf 35-44 fRU childUeQ Rf all ageV WR UedXce SRWeQWial

cRYaUiaWeV aQd SURYide iQVighW RQ Whe effecWV Rf SaUeQWal age RQ SaUeQWiQg VW\le/cRQceUQ, aV Zell

aV ZheWheU YaUiRXV VWageV Rf childhRRd WR WeeQ iQflXeQce SaUeQWal cRQceUQ.
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INTRODUCTION

TheUe aUe YaUiRXV cXOWXUaO, ecRQRPic, VRciaO, aQd edXcaWiRQaO facWRUV WhaW cRXOd

diffeUeQWiaWe beWZeeQ XUbaQ aQd UXUaO aUeaV. TheVe eOePeQWV PighW iQfOXeQce behaYiRUaO aQd

PeQWaO heaOWh RXWcRPeV iQcOXdiQg VXbVWaQce XVe. UQdeUVWaQdiQg Whe diVcUeSaQcieV iQ VXbVWaQce

XVe behaYiRXUV beWZeeQ high VchRRO VWXdeQWV iQ XUbaQ aQd UXUaO cRPPXQiWieV caQ heOS aVViVW

SXbOic heaOWh OeadeUV iQ deYeORSiQg diffeUeQW SUacWiceV, SROicieV, aQd SUeYeQWiRQ SURgUaPV fRU

VchRROV aV ZeOO aV cRPPXQiWieV (Office Rf Whe SXUgeRQ GeQeUaO (US), 2001).

The CaQadiaQ CeQWUe RQ SXbVWaQce AbXVe RbVeUYed QaWiRQaO daWa fURP UegXOaUO\

RccXUUiQg VWXdeQW VXUYe\V Zhich had SaUWiciSaQWV fURP gUadeV VeYeQ WR WZeOYe. A UeSRUW b\

McIQQiV aQd SeeUV (2015) ideQWifieV WhaW Whe PediaQ SUeYaOeQce Rf aOcRhRO XVe fRU VWXdeQWV ZhR

aWWeQded XUbaQ VchRROV ZaV 41.2% aQd fRU VWXdeQWV ZhR aWWeQded UXUaO VchRROV iW ZaV 60.2%.

OQO\ WZR Rf Whe eighW VXUYe\V ideQWified WhaW VWXdeQWV ZhR aWWeQded UXUaO VchRROV ZeUe

iQcUeaViQgO\ OiNeO\ WR SaUWiciSaWe iQ daiO\ RU aOPRVW daiO\ caQQabiV XVe. TheVe VXUYe\V ZeUe fURP

MaQiWRba aQd BUiWiVh CROXPbia Zhich VhRZed a VigQificaQW RddV UaWiR (S<.05) Rf Whe XUbaQ-UXUaO

eQYiURQPeQW RQ Whe RXWcRPe. HRZeYeU, QRQe Rf Whe VXUYe\V VhRZed WhaW XUbaQ VWXdeQWV ZeUe

PRUe OiNeO\ WR UeSRUW aQ\ Rf Whe e[SORUed RXWcRPeV. OYeUaOO, b\ aQaO\]iQg bRWh QaWiRQaO aQd

SURYiQciaO daWa, Whe VWXd\ cRQcOXdeV WhaW VWXdeQWV ZhR aWWeQd VchRROV iQ UXUaO VeWWiQgV aUe aW aQ

iQcUeaVed OiNeOihRRd Rf UeSRUWiQg ceUWaiQ RXWcRPeV UeOaWed WR VXbVWaQce XVe (McIQQiV eW aO.,

2015).

AQRWheU VWXd\ UeSRUWed daWa UegaUdiQg VXbVWaQce XVe fRU VWXdeQWV ageV WZeOYe WR fifWeeQ

\eaUV. The SaUWiciSaQWV ZeUe ORcaWed iQ ceQVXV aUeaV cOaVVified aV XUbaQ, OaUge RU VPaOO WRZQV, aQd

UXUaO ZiWhiQ WaVhiQgWRQ SWaWe (WA) iQ Whe UQiWed SWaWeV aQd VicWRUia (VIC) iQ AXVWUaOia. The\

ideQWified WhaW Whe UaWeV Rf OifeWiPe aQd cXUUeQW WRbaccR, aOcRhRO, aQd caQQabiV XVe ZeUe
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VigQificaQWO\ higheU iQ UXUaO cRPSaUed WR XUbaQ VWXdeQWV iQ bRWh VWaWeV, SUeVeQWiQg aQ RddV UaWiR

fRU cXUUeQW VXbVWaQce XVe aV 1.31. OYeUaOO, WhiV VWXd\ iQfeUV WhaW eaUO\ adROeVceQW UXUaO VWXdeQWV

XVe VXbVWaQceV PRUe fUeTXeQWO\ WhaQ WheiU XUbaQ eTXiYaOeQW (CRRPbeU eW aO., 2011).

AQRWheU gURXS Rf UeVeaUcheUV fRcXVed VROeO\ RQ VXbVWaQce XVe ZiWh UegaUdV WR Whe UXUaO

eQd Rf Whe XUbaQ-UXUaO VSecWUXP. IQ WhiV VWXd\, Whe UeVeaUcheUV defiQe Whe UXUaO gURXS aV a

SRSXOaWiRQ Rf iQdiYidXaOV beWZeeQ 2,500 aQd 19,999, ZhiOe Whe YeU\ UXUaO gURXS UeSUeVeQWV a UXUaO

SRSXOaWiRQ Rf OeVV WhaQ 2,500. The UeVXOWV iQdicaWe WhaW Whe dUXg XVeUV fURP Whe YeU\ UXUaO gURXS

ZeUe VigQificaQWO\ OeVV OiNeO\ WR UeSRUW XViQg PaUiMXaQa, ViQce 61% Rf UXUaO SaUWiciSaQWV cRPSaUed

WR RQO\ 46% Rf YeU\ UXUaO SaUWiciSaQWV UeSRUWed XVage. AOWhRXgh WheUe ZeUe QR VWaWiVWicaOO\

VigQificaQW diffeUeQceV beWZeeQ Whe WZR gURXSV iQ Whe XVe Rf aOcRhRO, aOcRhRO XVage ZaV

PaUgiQaOO\ higheU iQ YeU\ UXUaO aUeaV, ZiWh 81% Rf UXUaO SaUWiciSaQWV UeSRUWiQg XVage cRPSaUed WR

86% Rf YeU\ UXUaO SaUWiciSaQWV UeSRUWiQg XVage. AV WheVe WZR UeVXOWV cRQWUadicW each RWheU, iW iV

difficXOW WR cRQcOXde WhaW VXbVWaQce XVe iV geQeUaOO\ PRUe RU OeVV SUeYaOeQW iQ eiWheU dePRgUaShic

UegiRQ (SchReQebeUgeU eW aO., 2006).

A VWXd\ cRQdXcWed b\ WaUUeQ aQd SeeUV (2017) e[aPiQeV UXUaO-XUbaQ diffeUeQceV iQ Whe

SUeYaOeQce Rf VXbVWaQce XVage iQcOXdiQg aOcRhRO, VPRNiQg WRbaccR, cheZiQg WRbaccR, aQd

PaUiMXaQa ZiWhiQ each gUade OeYeO, fURP Whe Vi[Wh WR Whe WZeOfWh WR gaiQ a PRUe cRPSUeheQViYe

XQdeUVWaQdiQg Rf Whe UXUaO-XUbaQ diffeUeQceV iQ UeceQW XVe. ThURXgh a VXUYe\, Whe UeVeaUcheUV

fRXQd WhaW a gUeaWeU SeUceQWage Rf UXUaO VWXdeQWV acURVV gUadeV 9 WR 11 UeSRUWed XViQg aOcRhRO iQ

Whe SaVW 30 da\V ZheQ cRPSaUed WR WheiU XUbaQ SeeUV, SUeVeQWiQg RddV UaWiRV Rf 1.22 fRU 9Wh-gUade

VWXdeQWV, 1.17 fRU 10Wh-gUade VWXdeQWV aQd 1.10 fRU 11Wh-gUade VWXdeQWV. HRZeYeU, fRU 12Wh

gUadeUV, Whe RddV UaWiR SUeVeQWed aV 0.82, iQdicaWiQg a gUeaWeU SeUceQWage Rf XUbaQ VWXdeQWV ZhR

UeSRUWed eQdRUViQg aOcRhRO XVe iQ Whe SaVW 30 da\V. A VigQificaQW diffeUeQce ePeUged fRU high
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VchRRO VWXdeQWV iQ WeUPV Rf PaUiMXaQa XVage, ZiWh a gUeaWeU SeUceQWage Rf XUbaQ VWXdeQWV

eQdRUViQg XVe iQ Whe SaVW 30 da\V, SUeVeQWiQg aQ RddV UaWiR Rf 0.65. The UeVXOWV Rf WhiV VWXd\

aSSeaU WR be OeVV cRQcOXViYe WhaQ WhRVe QRWed SUeYiRXVO\ aQd XOWiPaWeO\ VhRZV WhaW Whe XVe Rf

VXbVWaQceV YaUieV beWZeeQ UXUaO aQd XUbaQ VWXdeQWV. (WaUUeQ eW aO., 2017).

CXUUeQWO\, WheUe iV fiQiWe UeVeaUch RQ Whe UeOaWiRQVhiS beWZeeQ UXUaOiW\ aQd ZhaW

VXbVWaQceV aUe XVed b\ adROeVceQW XVeUV. TheUe haV beeQ UeVeaUch dRQe RQ Whe W\SeV Rf VXbVWaQceV

XVed b\ adROeVceQWV iQ UXUaO aQd XUbaQ aUeaV bXW UeVXOWV diffeU aPRQg VWXdieV (CRRPbeU eW aO.,

2011; McIQQiV eW aO., 2015; SchReQebeUgeU eW aO., 2006; WaUUeQ eW aO., 2017). ThiV haV cUeaWed a

NQRZOedge gaS ViQce Whe SUeYaOeQce Rf VXbVWaQce XVe aPRQgVW ceUWaiQ SRSXOaWiRQV haV QRW \eW

beeQ ideQWified. The iVVXe Rf eOecWURQic cigaUeWWe (e-cigaUeWWeV) XVage iV becRPiQg PRUe SRSXOaU

aQd WheUefRUe aQ iQcUeaViQg cRQceUQ iQ UeceQW \eaUV. The 2018 NaWiRQaO YRXWh TRbaccR SXUYe\

(NYTS) UeSRUW VWaWed WhaW 3.6 PiOOiRQ adROeVceQWV iQ Whe UQiWed SWaWeV ZeUe cXUUeQWO\ XViQg

e-cigaUeWWeV. The\ aOVR UeSRUWed WhaW e-cigaUeWWe XVe haV dUaVWicaOO\ iQcUeaVed fURP 11.70% WR

20.70% Rf adROeVceQWV beWZeeQ Whe \eaUV 2017 aQd 2018 (SaSUe eW aO., 2020). ThiV UeceQW VSiNe iQ

SRSXOaUiW\ cUeaWeV a NQRZOedge gaS WhaW Pa\ be fiOOed WhURXgh fXUWheU UeVeaUch RQ Whe WRSic Rf

e-cigaUeWWeV. TheUefRUe, Whe fROORZiQg VWXd\ ZiOO aiP WR iQYeVWigaWe if WheUe iV a cRUUeOaWiRQ

beWZeeQ VXbVWaQce XVe, VSecificaOO\ e-cigaUeWWeV, aOcRhRO aQd PaUiMXaQa, iQ CaQadiaQ adROeVceQWV

beWZeeQ gUadeV 9 WR 12 UeVidiQg iQ UXUaO ORcaWiRQV cRPSaUed WR CaQadiaQ adROeVceQWV beWZeeQ

gUadeV 9 WR 12 UeVidiQg iQ XUbaQ ORcaWiRQV.

METHODS

SWXG\ DHVLJQ DQG DDWDEDVH

The cXUUeQW VWXd\ iV a UeWURVSecWiYe RbVeUYaWiRQaO cURVV-VecWiRQaO VWXd\. The daWa ZaV

dUaZQ fURP Whe 2018-2019 CaQadiaQ SWXdeQW TRbaccR, AOcRhRO aQd DUXgV SXUYe\ (CSTADS)
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daWabaVe. CSTADS iV aQ RQgRiQg QaWiRQaO bieQQiaO VchRRO-baVed VXUYe\ cRQdXcWed b\ Whe PURSeO

CeQWUe fRU PRSXOaWiRQ HeaOWh IPSacWV WR cROOecW daWa RQ \RXWh VXbVWaQce XVe. The VXUYe\ XWiOi]ed

a VWUaWified ViQgOe-VWage cOXVWeU VaPSOiQg SURcedXUe aQd a SaSeU TXeVWiRQQaiUe aV a VWUXcWXUed

UeVeaUch iQVWUXPeQW. IQ Whe 2018-19 CSTADS, iQfRUPaWiRQ RQ WRbaccR XVe, aOcRhRO aQd dUXg XVe

ZeUe cROOecWed RQ VWXdeQWV iQ gUadeV 7 WR 12 (VecRQdaU\ I WhURXgh V iQ QXebec) iQ 10 CaQadiaQ

SURYiQceV. The VXUYe\ ZaV iPSOePeQWed iQ VchRROV beWZeeQ OcWRbeU 2018 aQd JXQe 2019.

OYeUaOO, a WRWaO Rf 62,850 SaUWiciSaQWV fURP 442 VchRROV aUe iQcOXded iQ Whe daWabaVe. The

daWabaVe ZaV acceVVed WhURXgh Whe OdeVi SRUWaO.

SWXG\ PDUWLFLSDQWV

The cXUUeQW VWXd\ iQcOXdeV SaUWiciSaQWV ZhR ZeUe iQ gUadeV 9 WR 12 fURP VchRROV iQ 10

CaQadiaQ SURYiQceV. FURP Whe VWXd\ SRSXOaWiRQ, WheUe ZaV OiVWZiVe daWa e[cOXViRQ Rf SaUWiciSaQWV

iQ gUadeV 7 aQd 8. TheVe caVeV ZeUe e[cOXded becaXVe Whe SUeYaOeQce Rf aOcRhRO aQd dUXg XVage

aPRQg gUade 7 aQd 8 VWXdeQWV aUe YeU\ ORZ; ZheUeaV, b\ GUade 12, cRQVXPSWiRQ haV VXUged

(YRXQg, 2012). PaUWiciSaQWV WhaW UeVSRQded ³I dR QRW NQRZ´ WR VXUYe\ Whe TXeVWiRQV ZeUe

e[cOXded fURP Whe VWXd\ becaXVe Rf iQcRQcOXViYe daWa. We e[cOXded daWa SaiUZiVe fRU RXU

SUiPaU\ RXWcRPeV, WheUefRUe iQdiYidXaOV ZeUe e[cOXded if Whe\ did QRW SURYide defiQiWiYe aQVZeUV

WR RXWcRPe TXeVWiRQV RU did QRW aQVZeU Whe TXeVWiRQ (PiVViQg daWa). The e[SeUiPeQWaO gURXS

cRQViVWed Rf SaUWiciSaQWV WhaW aQVZeUed ³RXUaO´ WR Whe UXUaOiW\ TXeVWiRQ, ³IV Whe UeVSRQdeQW'V

VchRRO iQ aQ XUbaQ RU UXUaO UegiRQ?´, ZhiOe Whe cRQWURO gURXS cRQViVWed Rf SaUWiciSaQWV WhaW

aQVZeUed ZiWh ³UUbaQ´ WR Whe VaPe TXeVWiRQ.

SWXG\ OXWFRPHV

The SUiPaU\ RXWcRPe Rf Whe VWXd\ iV WR e[aPiQe Whe diffeUeQceV iQ aOcRhRO XVe, caQQabiV

XVe aQd e-cigaUeWWe XVe iQ UXUaO high VchRRO VWXdeQWV aQd XUbaQ high VchRRO VWXdeQWV. The
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iQdeSeQdeQW YaUiabOe Rf Whe VWXd\ iV Whe UXUaOiW\ VWaWXV Rf high VchRRO VWXdeQWV. FRU aOcRhRO,

e-cigaUeWWe aQd caQQabiV XVe TXeVWiRQV, SaUWiciSaQWV VeOecWed a caWegRU\ RQ a QRPiQaO VcaOe RQ Whe

fUeTXeQc\ Rf XVage iQ Whe OaVW 30 da\V. The VecRQdaU\ RXWcRPe Rf Whe VWXd\ iV WR cRPSaUe Whe XVe

Rf cigaUeWWeV aQd e-cigaUeWWeV iQ Whe e[SeUiPeQWaO aQd cRQWURO gURXS. The SaUWiciSaQWV aQVZeUed

Whe TXeVWiRQ abRXW Whe aYeUage QXPbeU Rf cigaUeWWeV VPRNed SeU ZeeN aORQg ZiWh WheiU UXUaOiW\

VWaWXV. ThiV RXWcRPe ZaV VWXdied becaXVe aOWeUQaWiYeV WR cigaUeWWeV aUe iQcUeaViQgO\ SRSXOaU iQ

\RXWh (LXWfi\\a HW aO., 2008). The WeUWiaU\ RXWcRPe Rf Whe VWXd\ iV WR cRPSaUe Whe VRciRecRQRPic

VWaWXV Rf high VchRRO VWXdeQWV iQ UXUaO aQd XUbaQ cRPPXQiWieV. The SaUWiciSaQWV aQVZeUed Whe

TXeVWiRQ abRXW PediaQ hRXVehROd iQcRPe aORQg ZiWh WheiU UXUaOiW\ VWaWXV. ThiV RXWcRPe ZaV

iQcOXded becaXVe adROeVceQW VXbVWaQce XVe cRXOd be a UeVXOW Rf WheiU VRciRecRQRPic VWaWXV (DaV HW

aO., 2016). UQdeUVWaQdiQg hRZ UXUaOiW\ VWaWXV iQfOXeQceV VXbVWaQce XVe iQ high VchRRO VWXdeQWV iV

Rf gUeaW cOiQicaO iPSRUWaQce. IQYeVWigaWiRQ UegaUdiQg Whe UeOaWiRQVhiS beWZeeQ UXUaOiW\ VWaWXV aQd

adROeVceQW VXbVWaQce XVe ZiOO SURYide VchRROV, heaOWhcaUe SURYideUV, aQd SaUeQWV ZiWh PRUe

eYideQce RQ eQYiURQPeQWaO iQfOXeQceV WhaW iPSacW VXbVWaQce XVe (DaV HW aO., 2016). AddiWiRQaOO\,

Whe daWa Rf Whe VXUYe\ iV UeSURdXcibOe aV iW XVed a OaUge-VcaOe geQeUaOi]ed SRSXOaWiRQ.

AGGLWLRQDO DDWD CROOHFWLRQ

OXU VWXd\ iQcOXded addiWiRQaO SaUWiciSaQW chaUacWeUiVWicV VXch aV gUade, PediaQ hRXVehROd

iQcRPe, aQd aYeUage QXPbeU Rf cigaUeWWeV VPRNed SeU da\ iQ Whe SaVW ZeeN. We iQcOXded Whe

gUade YaUiabOe WR beWWeU XQdeUVWaQd Whe age Rf VWXd\ SRSXOaWiRQV iQ bRWh UXUaO aQd XUbaQ

cRPPXQiWieV. The PediaQ hRXVehROd iQcRPe YaUiabOe ZaV iQcOXded WR aVVeVV Whe diffeUeQce iQ

VRciRecRQRPic VWaWXV beWZeeQ Whe UXUaO aQd XUbaQ SRSXOaWiRQV. LaVWO\, Whe YaUiabOe, aYeUage

QXPbeU Rf cigaUeWWeV VPRNed, ZaV iQcOXded WR cRPSaUe ZiWh RQe Rf Whe SUiPaU\ YaUiabOeV,

e-cigaUeWWe XVe, aQd e[aPiQe fRU a diffeUeQce iQ VXbVWaQce XVage iQ VWXdeQWV.
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SWDWLVWLFDO AQDO\VLV

ShaSiUR-WiON QRUPaOiW\ WeVWV ZeUe UXQ RQ cRQWiQXRXV YaUiabOeV VXch aV ³aYeUage QXPbeU

Rf cigaUeWWeV VPRNed´ aQd ³PediaQ hRXVehROd iQcRPe´. FRU aQaO\ViV Rf Whe SUiPaU\ UeVeaUch

TXeVWiRQ, cRQWiQXRXV daWa ZeUe UeSRUWed aV PediaQ aQd iQWeUTXaUWiOe UaQge (IQR) aQd caWegRUicaO

daWa aUe UeSRUWed aV fUeTXeQc\ (%). Each UeVSRQVe caWegRU\ fRU each Rf Whe SUiPaU\ RXWcRPe

TXeVWiRQV ZaV aVVeVVed VeSaUaWeO\ beWZeeQ Whe WZR gURXSV, Whe UXUaO aQd XUbaQ SRSXOaWiRQV, XViQg

BRQfeUURQi cRUUecWed ]-VcRUe WeVWV. AddiWiRQaOO\, Whe YaUiabOeV UegaUdiQg e-cigaUeWWe, PaUiMXaQa RU

aOcRhRO XVage ZiWhiQ Whe OaVW 30 da\V, ZeUe WUaQVfRUPed WR aVVeVV WZR RSWiRQV (³haV WUied´ RU

³QeYeU WUied´) aQd chi-VTXaUe WeVWV ZeUe UXQ ZiWh UXUaOiW\ VWaWXV WR SURdXce a YaWeV¶ cRUUecWiRQ fRU

cRQWiQXiW\ YaOXe. The YaUiabOeV ZeUe cROOaSVed WR SURdXce a PRUe accXUaWe aQd geQeUaOi]abOe

S-YaOXe. WheUeaV, UXQQiQg Whe chi-VTXaUe WeVWV fRU Whe iQdiYidXaO aQaO\ViV Rf each caWegRU\ ZaV WR

eYaOXaWe Whe VSecific diffeUeQceV beWZeeQ Whe e[SeUieQWiaO aQd cRQWURO gURXS. The chi-VTXaUe WeVW

iV aSSURSUiaWe fRU Whe UeVeaUch TXeVWiRQ aV iW iV deVigQed WR WeVW fRU a VWaWiVWicaOO\ VigQificaQW

UeOaWiRQVhiS beWZeeQ QRPiQaO YaUiabOeV VXch aV UXUaOiW\ aQd VXbVWaQce (aOcRhRO, caQQabiV, aQd

e-cigaUeWWe) XVe. The UeVXOWV deWeUPiQe if WheUe iV a cRUUeOaWiRQ beWZeeQ Whe YaUiabOeV RU aUe Whe\

iQdeSeQdeQW Rf RQe aQRWheU. A biVeUiaO cRUUeOaWiRQ aQaO\ViV WeVW ZaV UXQ beWZeeQ Whe dichRWRPRXV

YaUiabOe ³UXUaOiW\´ aQd eiWheU Whe cRQWiQXRXV YaUiabOe Rf ³PediaQ hRXVehROd iQcRPe´ RU ³aYeUage

QXPbeU Rf cigaUeWWeV VPRNed´ WR deWeUPiQe Whe cRUUeOaWiRQ cRefficieQW aQd VWaWiVWicaO VigQificaQce.

AOO VWaWiVWicaO aQaO\VeV ZeUe UXQ XViQg IBM SPSS SWaWiVWicV VeUViRQ 28. A S-YaOXe OeVV WhaQ (<)

0.05 ZaV cRQVideUed VWaWiVWicaOO\ VigQificaQW.

RESULTS

OXU SUiPaU\ RbMecWiYe Rf WhiV VWXd\ ZaV WR fXUWheU XQdeUVWaQd Whe UeOaWiRQVhiS beWZeeQ

UXUaOiW\ aQd VXbVWaQce XVe. IQ SaUWicXOaU, Ze fRcXVed RQ e-cigaUeWWe, aOcRhRO, aQd PaUiMXaQa XVage
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iQ Whe OaVW 30 da\V. The SaUWiciSaQWV iQcOXded iQ Whe VWXd\ ZeUe high VchRRO VWXdeQWV fURP gUadeV

9 WR 12, aV VWXdeQWV fURP gUadeV 7 WR 8 ZeUe e[cOXded. DXe WR WheVe iQcOXViRQ aQd e[cOXViRQ

cUiWeUia, RXU VaPSOe SRSXOaWiRQ fRU WhiV VWXd\ ZaV 38,229 SaUWiciSaQWV aV 24,621 SaUWiciSaQWV did

QRW PeeW Whe cUiWeUia. AV VeeQ iQ TabOe 1, Whe VaPSOe SRSXOaWiRQ¶V deVcUiSWiYe chaUacWeUiVWicV aUe

diVSOa\ed. FXUWheUPRUe, TabOe 1 SURYideV iQVighW iQWR Whe SaUWiciSaQWV¶ VXbVWaQce XVe behaYiRUV.

TDEOH 1. DeVcUiSWiYe chaUacWeUiVWicV Rf VWXd\ SRSXOaWiRQ [N=38,229]. PaUWiciSaQWV ZeUe diYided
b\ ZheWheU Whe\ aWWeQded a high VchRRO iQ aQ XUbaQ cRPPXQiW\ RU a UXUaO cRPPXQiW\.

CKDUDFWHULVWLFV

SWXGHQWV AWWHQGLQJ
HLJK SFKRRO IQ AQ
UUEDQ CRPPXQLW\

[N=28964]

SWXGHQWV AWWHQGLQJ
HLJK SFKRRO IQ A
RXUDO CRPPXQLW\

[N=9265]

HLJKVFKRRO GUDGH LHYHO
GUade 9
GUade 10
GUade 11
GUade 12

9030 (31.2)
8769 (30.3)
7346 (25.4)
3819 (13.2)

2724 (29.4)
2493 (26.9)
2149 (23.2)
1899 (20.5)

AYHUDJH MHGLDQ HRXVHKROG IQFRPH (DROODUV)
(PediaQ (IQR)) 65000 (20000) 60000 (15000)

AYHUDJH NXPEHU RI WKROH CLJDUHWWHV
SPRNHG PHU DD\ LQ TKH PDVW WHHN
(PediaQ (IQR))

1.3 (1) 1.9 (1)

E-FLJDUHWWH UVDJH LQ TKH LDVW 30 DD\V
DaiO\ RU AOPRVW DaiO\
< DaiO\, bXW aW OeaVW RQce a ZeeN
< WeeNO\, bXW aW OeaVW RQce iQ OaVW 30 da\V
TUied, bXW QRW iQ Whe OaVW 30 da\V
NeYeU TUied

3010 (10.6)
1810 (6.4)
2366 (8.4)
3783 (13.4)
17326 (61.2)

1090 (12.1)
754 (8.4)
957 (10.7)
1418 (15.8)
4762 (53.0)

5 RU MRUH DULQNV RI AOFRKRO RQ OQH
OFFDVLRQ LQ TKH LDVW 30 DD\V

I HaYe NRW DRQe ThiV iQ Whe LaVW 30 Da\V
OQce RU TZice
OQce RU TZice a WeeN
3 RU 4 TiPeV a WeeN
5 RU 6 TiPeV a WeeN
EYeU\da\

4753 (44.8)
4532  (42.7)

967 (9.1)
207 (1.9)
58 (0.5)
100 (0.9)

1739 (40.1)
1904 (43.9)
497 (11.5)
110 (2.5)
32 (0.7)
54 (1.2)
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MDULMXDQD RU CDQQDELV UVDJH LQ TKH
LDVW 30 DD\V

I HaYe NRW DRQe ThiV iQ Whe LaVW 30 Da\V
OQce RU TZice
OQce RU TZice a WeeN
3 RU 4 TiPeV a WeeN
5 RU 6 TiPeV a WeeN
EYeU\da\

3979 (45.9)
2462 (28.4)
705 (8.1)
452 (5.2)
329 (3.8)
744 (8.6)

1453 (44.6)
869 (26.6)
291 (8.9)
181 (5.6)
140 (4.3)
327 (10.0)

NRWe. VaOXeV aUe UeSRUWed aV QXPbeU (%) Rf VWXdeQWV XQOeVV RWheUZiVe VWaWed. OQO\ VWXdeQWV WhaW SaUWiciSaWed ZeUe
iQcOXded.

FLJXUH 1. RHODWLRQVKLS BHWZHHQ SXEVWDQFH UVH (E-FLJDUHWWH, AOFRKRO DQG MDULMXDQD) DQG WKH
RXUDOLW\ SWDWXV RI HLJK SFKRRO SWXGHQWV FURP GUDGHV 9 WR 12. (A) E-cigaUeWWe XVage iQ Whe OaVW 30 da\V.
FURP OefW WR UighW: [*** = S = <0.001],[*** = S = <0.001], [*** = S = <0.001],[*** = S = <0.001], [*** = S =
<0.001], PiVViQg = 954. (B) 5 RU PRUe dUiQNV Rf aOcRhRO RQ RQe RccaViRQ iQ Whe OaVW 30 da\V. FURP OefW WR UighW: [***
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= S = <0.001],[*** = S = <0.001], [* = S = 0.015],[*** = S = <0.001], [*** = S = <0.001],[*** = S = <0.001],
PiVViQg = 23.276 (C) MaUiMXaQa RU CaQQabiV UVage iQ The LaVW 30 Da\V. FURP OefW WR UighW: [* = S = 0.047],[* = S =
0.025], [*** = S = <0.001],[*** = S = <0.001], [* = S = 0.046], [*** = S = <0.001], PiVViQg = 26,297

TR aVVeVV RXU SUiPaU\ RbMecWiYe aQd WR beWWeU YiVXaOi]e Whe daWa fURP TabOe 1, FigXUe 1

ZaV cUeaWed. PeaUVRQ¶V chi-VTXaUed WeVWV aORQg ZiWh BRQfeUURQi cRUUecWed ]-WeVWV ZeUe UXQ

beWZeeQ gURXSV fRU each caWegRUiaO-W\Se UeVSRQVe ZiWhiQ each VXbVWaQce XVe RXWcRPe Rf

e-cigaUeWWeV, aOcRhRO aQd PaUiMXaQa XVage. FURP FigXUe 1, iW caQ be VeeQ WhaW each beWZeeQ-gURXS

VhRZed VWaWiVWicaO VigQificaQce aV aOO S-YaOXeV ZeUe beORZ 0.05. MRUeRYeU, iW caQ be VeeQ WhaW

aOPRVW eYeU\ caWegRU\ VhRZV a higheU UXUaO fUeTXeQc\ WhaQ XUbaQ fUeTXeQc\. The RQO\ e[ceSWiRQV

iQcOXde Whe ³QeYeU WUied´ caWegRU\ fRU e-cigaUeWWe XVage, Whe ³I haYe QRW dRQe WhiV iQ Whe OaVW 30

da\V´ fRU aOcRhRO XVage aQd bRWh Whe ³RQce RU WZice caWegRU\´ aQd ³I haYe QRW dRQe WhiV iQ Whe

OaVW 30 da\V´ fRU PaUiMXaQa RU caQQabiV XVage.

TDEOH 2. PeaUVRQ¶V chi-VTXaUed WeVW aQaO\ViV WR deWeUPiQe Whe VigQificaQce aQd UeOaWiRQVhiS
beWZeeQ Whe UXUaOiW\ VWaWXV Rf high VchRRO VWXdeQWV fURP gUadeV 9 WR 12 aQd VXbVWaQce XVe
behaYiRUV. PaUWiciSaQWV ZeUe diYided b\ ZheWheU Whe\ aWWeQded a high VchRRO iQ aQ XUbaQ
cRPPXQiW\ RU a UXUaO cRPPXQiW\.

CKDUDFWHULVWLFV
SWXGHQWV AWWHQGLQJ
HLJK SFKRRO IQ AQ
UUEDQ CRPPXQLW\

[N=28964]

SWXGHQWV AWWHQGLQJ
HLJK SFKRRO IQ A
RXUDO CRPPXQLW\

[N=9265]

<DWHV¶
CRUUHFWLRQ IRU

CRQWLQXLW\

E-FLJDUHWWH UVDJH
LQ TKH LDVW 30
DD\V

HaV TUied
NeYeU TUied

46922 (12.1)
338837 (87.9)

5030 (36.1)
8924 (63.9)

< 0.001*

5 RU MRUH DULQNV
RI AOFRKRO RQ OQH
OFFDVLRQ LQ TKH
LDVW 30 DD\V

HaV TUied
NeYeU TUied

6468 (54.4)
5426 (45.6)

2845 (58.7)
2001 (41.3)

< 0.001*
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MDULMXDQD RU
CDQQDELV UVDJH LQ
TKH LDVW 30 DD\V

HaV TUied
NeYeU TUied

5237 (53.7)
4519 (46.3)

2025 (54.9)
1666 (45.1)

0.227

NRWe. VaOXeV aUe UeSRUWed aV QXPbeU (%) Rf VWXdeQWV ZiWh aQ e[ceSWiRQ fRU Whe YaWeV¶ cRUUecWiRQ fRU cRQWiQXiW\ YaOXe.
OQO\ VWXdeQWV WhaW SaUWiciSaWed ZeUe iQcOXded. * = S < 0.05

TR fXUWheU addUeVV Whe SUiPaU\ RXWcRPe, a PeaUVRQ¶V chi-VTXaUed WeVW ZaV UXQ fRU each

cROOaSVed VXbVWaQce XVe caWegRU\. The \aWeV cRUUecWiRQ cRQWiQXiW\ fRU bRWh e-cigaUeWWe aQd aOcRhRO

ZeUe <0.001 VhRZiQg WhaW bRWh YaUiabOeV aUe VWaWiVWicaOO\ VigQificaQW (TabOe 2). FRU PaUiMXaQa RU

caQQabiV XVage, Whe YaOXe ZaV 0.227 VhRZiQg WhaW iW iV QRW VWaWiVWicaOO\ VigQificaQW (TabOe 2).

TDEOH 3. BiVeUiaO cRUUeOaWiRQ aQaO\ViV WR deWeUPiQe Whe VigQificaQce aQd UeOaWiRQVhiS Rf Whe
UXUaOiW\ VWaWXV Rf high VchRRO VWXdeQWV fURP gUadeV 9 WR 12 RQ eiWheU Whe aYeUage QXPbeU Rf ZhROe
cigaUeWWeV VPRNed SeU da\ iQ Whe SaVW ZeeN RU Whe aYeUage PediaQ hRXVehROd iQcRPe.
PaUWiciSaQWV ZeUe diYided b\ ZheWheU Whe\ aWWeQded a high VchRRO iQ aQ XUbaQ cRPPXQiW\ RU a
UXUaO cRPPXQiW\.

CKDUDFWHULVWLFV
SWXGHQWV

AWWHQGLQJ
HLJK SFKRRO
IQ AQ UUEDQ
CRPPXQLW\

[N=28964]

SWXGHQWV
AWWHQGLQJ

HLJK SFKRRO
IQ A RXUDO
CRPPXQLW\

[N=9265]

P-YDOXH
PHDUVRQ

CRUUHODWLRQ
VDOXH (UE)

AYHUDJH NXPEHU
RI WKROH
CLJDUHWWHV
SPRNHG PHU DD\
LQ TKH PDVW WHHN

1.3 (1)a 1.9 (1)b 0.113 0.063

AYHUDJH MHGLDQ
HRXVHKROG
IQFRPH (DROODUV)

65000 (20000)c 60000 (15000)d < 0.001* -0.178

NRWe. VaOXeV aUe UeSRUWed aV PediaQ (IQR) ZiWh Whe e[ceSWiRQ Rf S-YaOXe aQd biVeUiaO PeaUVRQ cRUUeOaWiRQ YaOXe (Ub).
OQO\ VWXdeQWV WhaW SaUWiciSaWed ZeUe iQcOXded. aN=3118, bN=1554, cN=28964, dN=9265. * = S < 0.05
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TR aVVeVV Whe VecRQdaU\ RbMecWiYe, a BiVeUiaO cRUUeOaWiRQ aQaO\ViV ZaV UXQ beWZeeQ Whe

UXUaOiW\ VWaWXV Rf high VchRRO VWXdeQWV aQd Whe aYeUage QXPbeU Rf ZhROe cigaUeWWeV VPRNed SeU

da\ iQ Whe SaVW ZeeN (TabOe 3). The UeVXOWV iQdicaWed WhaW WheUe ZaV a VPaOO SRViWiYe cRUUeOaWiRQ

beWZeeQ Whe WZR gURXSV bXW Whe UeVXOWV ZeUe QRW VWaWiVWicaOO\ VigQificaQW (Ub = 0.130, S = 0.113).

SiPiOaUO\, WR aVVeVV RXU WeUWiaU\ RbMecWiYe, a BiVeUiaO cRUUeOaWiRQ aQaO\ViV ZaV UXQ beWZeeQ

Whe UXUaOiW\ VWaWXV Rf high VchRRO VWXdeQWV aQd Whe aYeUage PediaQ hRXVehROd iQcRPe (TabOe 3).

SiQce Whe ShaSiUR-WiON QRUPaOiW\ WeVW iQdicaWed QRQ-QRUPaO diVWUibXWiRQ, Whe YaOXeV fRU Whe

PediaQ hRXVehROd iQcRPe YaUiabOe aUe UeSRUWed aV PediaQ aQd iQWeUTXaUWiOe UaQge. The UeVXOWV

iQdicaWed WhaW WheUe ZaV a VPaOO QegaWiYe cRUUeOaWiRQ beWZeeQ Whe WZR gURXSV aQd Whe UeVXOWV ZeUe

VWaWiVWicaOO\ VigQificaQW (Ub = -0.178, S = < 0.001).

DISCUSSION

The PaiQ fiQdiQgV VXggeVW WhaW XUbaQ high VchRRO VWXdeQWV (gUadeV 9-12) aUe PRUe OiNeO\

WR haYe QeYeU WUied e-cigaUeWWeV cRPSaUed WR UXUaO high VchRRO VWXdeQWV (gUadeV 9-12) (TabOe 2).

The UeVXOWV aOVR iQdicaWe WhaW XUbaQ high VchRRO VWXdeQWV aUe PRUe OiNeO\ WR haYe QeYeU WUied

aOcRhRO cRPSaUed WR UXUaO high VchRRO VWXdeQWV (TabOe 2). WhiOe Whe UeVXOWV VhRZ WhaW a gUeaWeU

SeUceQWage Rf XUbaQ high VchRRO VWXdeQWV QeYeU WUied PaUiMXaQa RU caQQabiV cRPSaUed WR UXUaO

high VchRRO VWXdeQWV, Whe diffeUeQce beWZeeQ WheVe UeVXOWV iV QRW fRXQd WR be VWaWiVWicaOO\

VigQificaQW (TabOe 2).

OXU fiQdiQg WhaW e-cigaUeWWe XVe iV VigQificaQWO\ diffeUeQW beWZeeQ UXUaO high VchRRO

VWXdeQWV aQd XUbaQ high VchRRO VWXdeQWV aOigQV ZiWh e[iVWiQg OiWeUaWXUe. A cURVV-VecWiRQaO VWXd\

cRQdXcWed b\ LXWfi\\a eW aO. ViPiOaUO\ e[aPiQed Whe cRUUeOaWiRQ beWZeeQ UXUaO UeVideQc\ aQd

WRbaccR XVage b\ aQaO\]iQg a PeUged daWaVeW Rf adROeVceQWV ageV 12 WR 18 \eaUV. TheiU aQaO\VeV
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UeYeaO WhaW adROeVceQWV ZhR OiYed eiWheU iQ XUbaQ (OR=.33, CI=.31, .35) RU VXbXUbaQ (OR=.34,

CI=.32, .36) UegiRQV aUe XOWiPaWeO\ OeVV OiNeO\ WR becRPe daiO\ VPRNeUV WhaQ adROeVceQWV ZhR

UeVided iQ UXUaO UegiRQV. The UeVeaUcheUV e[SOaiQ WhaW gUeaWeU acceVVibiOiW\ aQd aYaiOabiOiW\ Rf

WRbaccR SURdXcWV fRU UXUaO \RXWh cRXOd MXVWif\ WheiU UeVXOWV. TheiU VWXd\ aOVR highOighWV WhaW WheUe

Pa\ be feZeU UegXOaWRU\ UeVWUicWiRQV RQ VPRNiQg iQ SXbOic SOaceV iQ UXUaO UegiRQV (LXWfi\\a eW aO.,

2008). WhiOe WheVe e[SOaQaWiRQV VXSSRUW RXU UeVXOWV fRU e-cigaUeWWe XVe (TabOe 2), Whe\ dR QRW

e[SOaiQ Whe UeVXOWV fRU cigaUeWWe XVe (TabOe 3). ThXV, WheVe fiQdiQgV Pa\ fXUWheU iQdicaWe WhaW Whe

XVe Rf diffeUeQW W\SeV Rf WRbaccR SURdXcWV, iQcOXdiQg cigaUeWWeV, Pa\ QRW be cRQViVWeQW ZiWh Whe

SUeYaOeQce Rf e-cigaUeWWe XVage iQ UXUaO RU XUbaQ cRPPXQiWieV.

AQRWheU VWXd\ cRQdXcWed b\ LaPbeUW eW aO. aQaO\]ed a SRROed daWaVeW WhaW RbVeUYed 3

\eaUV Rf daWa (2002-2004). SiPiOaU WR RXU UeVXOWV UegaUdiQg aOcRhRO XVe (TabOe 2), Whe\ iQdicaWe

WhaW UXUaO \RXWh (ageV 12-17 \eaUV) haYe higheU aOcRhRO XVe WhaQ XUbaQ \RXWh (ageV 12-17 \eaUV).

The VWXd\ aOVR ideQWifieV WhaW Whe higheVW UaWeV Rf \RXWh biQge (15.0%, P < .001) aQd heaY\

dUiQNiQg (4.1%, P < .001) ZeUe fRXQd iQ Whe PRVW UXUaO aUeaV. OQe e[SOaQaWiRQ RXWOiQed iQ WheiU

VWXd\ iV feZeU aOWeUQaWiYeV fRU UecUeaWiRQ aQd PRUe caXVeV Rf VWUeVV e[iVW fRU \RXWh iQ UXUaO aUeaV

(LaPbeUW eW aO., 2008). OXU fiQdiQgV RQ aOcRhRO cRQVXPSWiRQ aUe fXUWheU VXSSRUWed b\ a VWXd\ b\

ChaQ eW aO. Zhich e[aPiQed daWa fURP Whe NaWiRQaO DUXg SWUaWeg\ HRXVehROd SXUYe\ 2013. The

VWXd\ VhRZV fRU SaUWiciSaQWV aged 12-17 \eaUV, dUiQNiQg aOcRhRO dXUiQg Whe SaVW 12 PRQWhV ZaV

SUedicWed b\ OiYiQg iQ UXUaO aUeaV (OR = 2.26, P = .003) bXW QRW b\ OiYiQg iQ iQQeU UegiRQaO aUeaV

(OR = 1.32, P = .218). The VWXd\ aOVR VhRZV WhaW SaUeQWV iQ UXUaO aUeaV aUe PRUe OiNeO\ WR XVe

aOcRhRO iQ Za\V WhaW eQcRXUage adROeVceQW dUiQNiQg (ChaQ eW aO., 2016). SRciaO facWRUV VXch aV

SaUeQWaO SUeVVXUeV cRXOd SRWeQWiaOO\ e[SOaiQ RXU UeVXOWV fRU aOcRhRO cRQVXPSWiRQ aV ZeOO.
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A VWXd\ b\ Whe CaQadiaQ CeQWUe RQ SXbVWaQce AbXVe (CCSA) eYaOXaWed caQQabiV XVe iQ

VWXdeQWV fURP gUadeV 7-12. The VWXd\ cRQcOXdeV WhaW WheUe aUe Pi[ed fiQdiQgV UegaUdiQg WhiV WRSic

aQd Whe UeVeaUcheUV VhRZ WhaW QeiWheU XUbaQ RU UXUaO VeWWiQgV aUe a UiVN fRU caQQabiV XVe aPRQg

VWXdeQWV. TheiU UeVXOWV VXSSRUW RXU fiQdiQgV WhaW WheUe iV QR VWaWiVWicaOO\ VigQificaQW diffeUeQce iQ

PaUiMXaQa RU caQQabiV XVe beWZeeQ UXUaO aQd XUbaQ high VchRRO VWXdeQWV. ThiV Pa\ be e[SOaiQed

b\ bRWh XUbaQ aQd UXUaO SRSXOaWiRQV hROdiQg ViPiOaU QegaWiYe SeUceSWiRQV aQd VWigPa WRZaUd

caQQabiV XVe b\ \RXWh.

OQe Rf Whe OiPiWaWiRQV Rf WhiV VWXd\ ZaV WhaW Whe aQaO\ViV Rf daWa UegaUdiQg e-cigaUeWWe aQd

cigaUeWWe XVe dReV QRW UeSUeVeQW aOO W\SeV Rf QicRWiQe SURdXcWV. We chRVe WR eYaOXaWe Whe

diVcUeSaQc\ iQ e-cigaUeWWe beWZeeQ UXUaO aQd XUbaQ SRSXOaWiRQV ViQce e-cigaUeWWe XVage iV gaiQiQg

SRSXOaUiW\ aPRQg CaQadiaQ adROeVceQWV. The 2018-2019 CaQadiaQ SWXdeQW TRbaccR, AOcRhRO aQd

DUXgV SXUYe\ UeSRUWed WhaW 34% Rf VWXdeQWV iQ gUadeV 7-12 had eYeU WUied aQ e-cigaUeWWe iQ Whe

VXUYe\ aQd 20% XVed WheP ZiWhiQ Whe OaVW 30 da\V (GRYeUQPeQW Rf CaQada, 2022). WhiOe Whe

VXUYe\ daWa iQdicaWeV Whe SRSXOaUiW\ Rf e-cigaUeWWeV, iW dReV QRW accRXQW fRU Whe XVage Rf RWheU

QicRWiQe SURdXcWV aPRQg WeeQageUV. SiQce WheUe ZaV QR VWaWiVWicaOO\ VigQificaQW diffeUeQce fRXQd

iQ cigaUeWWe XVage beWZeeQ UXUaO aQd XUbaQ high VchRRO VWXdeQWV (TabOe 3), iW ZRXOd be adYiVabOe

WR UeVeaUch Whe SUeYaOeQce Rf RWheU WRbaccR SURdXcWV iQ UXUaO aQd XUbaQ VeWWiQgV. IW iV QeceVVaU\ WR

acNQRZOedge WhaW Whe XVe Rf RWheU VXbVWaQceV cRQWaiQiQg QicRWiQe Pa\ be SUeYaOeQW aPRQg bRWh

UXUaO aQd XUbaQ dePRgUaShicV. AQRWheU OiPiWaWiRQ Rf WhiV VWXd\ iV WhaW Whe daWa ZaV cROOecWed

WhURXgh VeOf-UeSRUWiQg PeWhRdV. DXe WR Whe VWigPa VXUURXQdiQg VXbVWaQce XVe, WheUe PighW haYe

beeQ aQ RYeUaOO XQdeUUeSRUW Rf daWa. OQe Za\ WhaW WhiV ZaV PediaWed ZaV b\ XViQg a daWa VeW WhaW

deUiYed fURP iQdiYidXaOO\ UeSRUWed daWa UaWheU WhaQ hRXVehROd UeSRUWed daWa. HRXVehROd daWa haV

a PaMRU dUaZbacN Rf iQaccXUaWe iQfRUPaWiRQ beiQg SURYided b\ Whe UeVSRQdeQW. FXUWheU
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PeWhRdRORgicaO OiPiWaWiRQV ZiWhiQ WhiV daWa VeW iQcOXde Whe facW WhaW cRQfRXQdiQg YaUiabOeV VXch

aV hiVWRU\ Rf faPiO\ addicWiRQ, eWhQiciW\, aQd addiWiRQaO VRciRecRQRPic facWRUV ZeUe QRW aQaO\]ed.

The iPSOicaWiRQV Rf WhiV UeVeaUch aUe WhaW UXUaOiW\ Pa\ be a UiVN facWRU aVVRciaWed ZiWh

aOcRhRO aQd e-cigaUeWWe XVage. HRZeYeU, Whe UeVXOWV UegaUdiQg Whe UeOaWiRQVhiS beWZeeQ caQQabiV

XVage aQd UXUaOiW\ aUe iQcRQcOXViYe, UeTXiUiQg fXUWheU UeVeaUch RQ WhiV VSecific cRUUeOaWiRQ. WhiOe

WhiV VWXd\ RQO\ RbVeUYed aOcRhRO, e-cigaUeWWe aQd caQQabiV XVage RYeU Whe cRXUVe Rf 30 da\V, iW

ZRXOd be beQeficiaO WR gaWheU daWa UegaUdiQg OifeWiPe XVage Rf WheVe VXbVWaQceV. ObWaiQiQg WhiV

iQfRUPaWiRQ ZRXOd beWWeU defiQe OifeWiPe SaWWeUQV Rf VXbVWaQce XVe. ThiV cRXOd heOS iQfRUP fXWXUe

UeVeaUch WR iPSOePeQW VXbVWaQce XVe SUeYeQWiRQ SURgUaPV. FXUWheUPRUe, iW iV SRVVibOe WhaW Whe

COVID-19 SaQdePic PighW haYe iQcUeaVed Whe iQcideQWV Rf VXbVWaQce XVe b\ e[aceUbaWiQg

PeQWaO heaOWh iVVXeV. TheUefRUe, iW ZRXOd be SUXdeQW fRU fXUWheU UeVeaUch WR addUeVV aQd RbVeUYe

VXbVWaQce XVe dXUiQg WhiV WiPe SeUiRd, SRVVibO\ WhURXgh cRQdXcWiQg a ORQgiWXdiQaO VWXd\ b\

UeOaXQchiQg Whe VXUYe\. SiQce FiUVW NaWiRQ ReVeUYe VchRROV ZeUe e[cOXded fURP Whe daWabaVe Rf

WhiV VWXd\, iW ZRXOd be iQfRUPaWiYe WR addUeVV Whe diVcUeSaQcieV iQ VRciRdePRgUaShic facWRUV,

VXch aV VRciRecRQRPic VWaWXV aQd eWhQiciW\, WhaW Pa\ Oead WR diffeUeQceV iQ VXbVWaQce XVe.

TheUe aUe cXUUeQWO\ QRW PaQ\ CaQadiaQ UeVeaUch aUWicOeV SXbOiVhed diVcXVViQg Whe

diVcUeSaQcieV beWZeeQ UXUaO aQd XUbaQ VXbVWaQce XVe aPRQgVW adROeVceQWV aV PRVW aYaiOabOe

VWXdieV RQO\ e[aPiQe APeUicaQ RU iQWeUQaWiRQaO SRSXOaWiRQV. HRZeYeU, WhiV VWXd\ VROeO\ fRcXVeV

RQ Whe CaQadiaQ SRSXOaWiRQ, aOORZiQg fRU a beWWeU XQdeUVWaQdiQg Rf Whe UeOaWiRQVhiS beWZeeQ

geRgUaShic ORcaWiRQ aQd VXbVWaQce XVe behaYiRUV iQ CaQada. UOWiPaWeO\, WhiV VWXd\ cRQWUibXWeV WR

Whe VcRSe Rf OiWeUaWXUe UegaUdiQg Whe XVe Rf VXbVWaQceV b\ high VchRRO VWXdeQWV iQ bRWh UXUaO aQd

XUbaQ VeWWiQgV. RegaUdOeVV, iW iV QeceVVaU\ fRU fXUWheU UeVeaUch WR be e[ecXWed UegaUdiQg WhiV WRSic

iQ RUdeU WR addUeVV gUeaWeU SRSXOaWiRQV ZiWhiQ CaQada.
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 Introduction 

 TheUe aUe YaUiRXV diffeUenceV beWZeen Rnline and in-SeUVRn WUeaWmenWV inYRlYing dUXg and 

 alcRhRl addicWiRn. Online WheUaS\ inYRlYeV Whe XVe Rf WechnRlRg\ and daWa anal\WicV WR XndeUVWand 

 and giYe SeUVRnali]ed Uehab fRU WhRVe addicWed WR diffeUenW VXbVWanceV (BhaYani eW al., 2016; DalleU\ 

 eW al., 2015). Online WUeaWmenW iV faiUl\ acceVVible aURXnd Whe ZRUld aV RYeU 5 billiRn SeRSle haYe 

 acceVV WR mRbile ShRne VeUYiceV (SilYeU, 2019). TheUe aUe mXlWiSle W\SeV Rf Rnline WUeaWmenWV WhaW 

 can caWeU WR diffeUenW VXbVWance-XVe diVRUdeUV. DigiWal WheUaSeXWicV aUe Velf-diUecWed, inWeUacWiYe  

 aSSlicaWiRnV WhaW aUe eaVil\ acceVVible, aYailable 24/7, and aUe Rf high TXaliW\ (Hi[Rn, 2015). MRUe 

 VSecificall\, digiWal WheUaSeXWicV edXcaWe indiYidXalV abRXW effecWiYe, VcienWific VkillV WR alWeU XnhealWh\ 

 WhRXghWV and acWiRnV (VXch aV cRnVWanW alcRhRl cRnVXmSWiRn). TelehealWh inYRlYeV giYing 

 lRng-diVWance caUe XVing WelecRmmXnicaWiRn WechnRlRg\ (Lin eW al., 2019). TheUe aUe alVR RWheU 

 menWal healWh VeUYiceV Rnline VXch aV Zeb-baVed WheUaS\, e-WheUaS\, c\beUWheUaS\, email WheUaS\, 

 e-inWeUYenWiRnV, cRmSXWeU-mediaWed inWeUYenWiRnV, and inWeUneW-baVed WheUaS\ (Amichai-HambXUgeU  

 eW al., 2014). TheVe WUeaWmenWV can be dRne Rne-Rn-Rne RU aV a gURXS Rn ]RRm and VimilaU 

 aSSlicaWiRnV. 

 In-SeUVRn addicWiRn WUeaWmenW inYRlYeV in-SeUVRn inWeUacWiRnV WhaW aid VXbVWance XVe 

 diVRUdeUV (SUD¶V). TheVe Uehab WUeaWmenWV inclXde deWR[, inSaWienW Uehab, RXWSaWienW Uehab, and 

 medicaWiRn WhaW miWigaWeV addicWiRn (JXeUgenV, 2022). InSaWienW Uehab iV Zhen SaWienWV liYe in Whe 

 hRVSiWal Zhile geWWing WUeaWmenW. OXWSaWienW Uehab iV Zhen indiYidXalV geW UehabiliWaWiRn VXch aV 

 cRgniWiYe behaYiRU WheUaS\ ZiWhRXW VWa\ing in a hRVSiWal.  

 IndiYidXalV aUe mRUe likel\ WR becRme addicWed WR dUXgV dXUing adRleVcence and \RXng 

 adXlWhRRd. The bUain dXUing adRleVcence iV cRmSaUable WR a caU ZiWh a ZRUking gaV Sedal (UeZaUd 

 V\VWem), and bURken bUakeV (SUefURnWal cRUWe[). ThiV makeV WeenageUV mRUe likel\ WR VWUa\ aZa\ 

 fURm Sain Zhile chaVing SleaVXUable UeZaUdV. TheiU deciViRn-making and anal\Wical VkillV aUe SRRUl\ 

 deYelRSed aV Zell. ThiV caXVeV Whem WR haYe iVVXeV ZiWh SURSeUl\ Zeighing Whe SURV and cRnV Rf a 
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 ViWXaWiRn Zhich leadV Whem WR SaUWake in UiVk-Waking acWiYiWieV VXch aV cRnVXming a lRW Rf dUXgV and 

 alcRhRl (NaWiRnal InVWiWXWe Rn DUXg AbXVe, 2014). ThiV age gURXS haV been VWXdied WhRURXghl\ 

 UegaUding UehabiliWaWiRn RXWcRmeV. 

 MXlWiSle baUUieUV e[iVW inYRlYing Rnline and in-SeUVRn WUeaWmenWV. Online cRgniWiYe behaYiRUal 

 WUeaWmenW haV been knRZn WR nRW aSSeal WR WhRVe ZiWh financial cRnceUnV, SRRU acceVV WR 

 WechnRlRgical UeVRXUceV (e.g. WhRVe in WhiUd ZRUld cRXnWUieV), cRmSXWeU an[ieW\, life chaRV, and 

 SUefeUence fRU aXWRnRm\ (MRVkalenkR eW al., 2020). Online WUeaWmenW iV nRW enWiUel\ acceVVible and  

 iV haUd fRU ceUWain SeRSle WR XVe. In-SeUVRn WUeaWmenW baUUieUV inclXde Whe Wime iW WakeV WR WUaYel, Whe 

 inabiliW\ WR WUaYel, in-SeUVRn an[ieW\, langXage RU cXlWXUal diffeUenceV, and Whe UiVk Rf VSUeading 

 YiUXVeV VXch aV COVID-19. IW iV haUd and UiVk\ fRU man\ WR gR WR in-SeUVRn WUeaWmenW. 

 While WheUe aUe man\ deYelRSing VWXdieV deWeUmining Whe XVe and effecWiYeneVV Rf 

 inWeUneW-baVed inWeUYenWiRnV (IBIV), Zhen cRmSaUing Whe UeVXlWV Rf WheVe VWXdieV iW¶V nRWiceable WhaW 

 Whe\ mainl\ cRmSaUe VXbjecW XVe Rf Rne IBI WR anRWheU RU in caVeV VXbjecW XVe Rf YaUiRXV IBI¶V WR a  

 cRnWURl gURXS Rf SaUWiciSanWV ZhR dRn'W XVe an\. We haYe \eW WR haYe a VWXd\ WhaW RbjecWiYel\ 

 cRmSaUeV Whe XVe Rf IBI inWeUYenWiRnV, face-WR-face inWeUYenWiRnV, RU a cRmbinaWiRn Rf bRWh WR a 

 cRnWURl gURXS WhaW dReVn¶W haYe acceVV WR eiWheU. FRU e[amSle, a VWXd\ cRndXcWed b\ BlankeU eW al. 

 in 2011 cRmSaUed Whe XVe Rf YaUiRXV IBI¶V fURm Velf-aVVeVVmenW WR indiYidXal WheUaS\ WR a cRnWURl 

 gURXS ³ZaiWing liVW  ́ZhR didn¶W UeceiYe an\ fRUm Rf WUeaWmenW. IW ZaV fRXnd WhaW inWeUneW-baVed 

 WheUaS\ and Velf helS ZeUe effecWiYe inWeUYenWiRnV in UedXcing SURblemaWic alcRhRl XVe, inWeUneW baVed  

 WheUaS\ being mRUe effecWiYe in WUeaWmenW. BXW WheUe ZaV liWWle WR nR menWiRn Rf WheVe UeVXlWV being 

 cRmSaUed WR acWXal face-WR-face inWeUacWiRn. ThiV alVR Veen in RWheU VWXdieV, a VWXd\ cRndXcWed b\ 

 CXnningham eW al. 2009 XWili]ed Check YRXU DUinking, a ³VcUeeneU, an inWeUneW baVed Velf-helS 

 inWeUYenWiRn fRU nRn-WUeaWmenW-Veeking SURblem dUinkeUV in Whe geneUal SRSXlaWiRn .́  IW ZaV VhRZn in 

 WheiU UeVXlWV WhaW SaUWiciSanWV ZhR ZeUe able WR acceVV WhiV VeUYice diVSla\ed a ³Vi[ WR VeYen dUinkV 

 SeU Zeek UedXcWiRn in dUinking cRmSaUed WR cRnWURlV (a 30% UedXcWiRn in W\Sical Zeekl\ dUinking)´ 
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 (CXnningham, 2009). AlVR menWiRning WhaW ³The Vi]e Rf WhiV UedXcWiRn iV Rf Whe Vame magniWXde aV 

 haV been RbVeUYed in face-WR-face bUief inWeUYenWiRnV fRU SURblem dUinking in SUimaU\ healWh caUe 

 VeWWingV .́ HRZeYeU, Whe VWXd\ iWVelf had nRW lRRked aW face-WR-face inWeUacWiRn and iV jXVW UefeUencing 

 UeVXlWV fURm a diffeUenW VWXd\. 

 OYeUall, Zhen VWXdieV aUe deWeUmining Whe effecWiYeneVV Rf IBI¶V in dUXg RU alcRhRl abXVe 

 WUeaWmenW, Whe\ aUe dRne ZiWhRXW Whe cRmSaUiVRn Rf an e[SeUimenWal gURXS Zhich inYRlYeV  

 face-WR-face RU an\ fRUm Rf in-SeUVRn WUeaWmenW. FXUWheUmRUe, Ze haYe \eW WR Vee if a cRmbinaWiRn 

 Rf IBI and face-WR-face inWeUYenWiRn haV SURYen WR be mRUe effecWiYe cRmSaUed WR IBI RU 

 face-WR-face inWeUYenWiRn e[clXViYel\. We knRZ fURm SUeYiRXV UeVeaUch WhaW IBI¶V haYe SURYen WR be 

 aV effecWiYe aV in-SeUVRn WUeaWmenW and WheUe aUe in facW limiWaWiRnV WR bRWh in-SeUVRn and IBI 

 inWeUYenWiRn, ZheWheU iW be cRVW RU WUanVSRUWaWiRn WR lack Rf gRRd inWeUneW RU lack Rf acceVVibiliW\ WR a 

 cRmSXWeU. BXW Ze haYe \eW WR Vee a VWXd\ WhaW cRmSaUeV WheVe W\SeV Rf inWeUYenWiRnV aW Whe Vame  

 Wime, in cRnjXncWiRn ZiWh Rne anRWheU RU if SRVVible e[SeUimenWal gURXSV gaining acceVV WR Rne 

 inWeUYenWiRn W\Se, When VZiWching RYeU WR anRWheU and Veeing Whe UeVXlWV RYeU an e[Wended SeUiRd Rf 

 Wime. AV Zell aV a VWXd\ WhaW RXWlineV Whe meWhRdRlRgical SiWfallV and limiWaWiRnV Rf each inWeUYenWiRn 

 meWhRd Zhen cRndXcWed aURXnd Whe Vame Wime fUame. 

 BaVed Rn SaVW VWXdieV, and Whe knRZledge gaS fRXnd, an imSRUWanW UeVeaUch TXeVWiRn WR aVk 

 UegaUding WheVe W\SeV Rf WUeaWmenWV iV, WheUe a gUeaWeU aVVRciaWiRn ZiWh 12-mRnWh Rnline WheUaS\ in 

 imSURYed alcRhRlic behaYiRU (e.g. UedXcWiRn in alcRhRl cRnVXmSWiRn, VRbUieW\, and UelaSVe) in 

 Canadian male and female adXlWV aged 18-44 cRmSaUed WR 12-mRnWh in-SeUVRn WheUaS\ ZiWh Whe 

 Vame demRgUaShicV and age-gURXS? 

 Methods 

 SWXd\ DeVign and DaWabaVe 

 AV a meanV WR XndeUVWand Whe VcRSe Rf VXbVWance XVe acURVV Canada, WhiV daWabaVe ZaV cUeaWed aV 

 a Za\ WR gaWheU infRUmaWiRn UegaUding Canadian XVe Rf dUXgV and alcRhRl, VXch aV Whe W\SeV Rf 
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 VXbVWanceV WhaW ZRXld be XVed and Whe fUeTXenc\ aW Zhich Whe\ ZRXld be XVed. ThiV ZRXld allRZ 

 healWh RUgani]aWiRnV WR mRniWRU Zhich VSecific VXbVWanceV aUe being Waken mRUe fUeTXenWl\ and WR 

 XndeUVWand Whe negaWiYe effecWV XVing WheVe VXbVWanceV can haYe. ThiV VWXd\ fRllRZV an 

 RbVeUYaWiRnal- cURVV-VecWiRnal deVign, ZheUe hRXVehRldV ZeUe UandRml\ VelecWed, and a membeU Rf 

 Whe hRXVehRld ZaV When chRVen WR cRmSleWe an elecWURnic TXeVWiRnnaiUe. The TXeVWiRnnaiUe cRnWained 

 TXeVWiRnV be\Rnd lRRking aW W\SeV Rf VXbVWanceV and WheiU XVe. TheUe ZeUe TXeVWiRnV Zhich lRRked  

 aW if Whe indiYidXal had clRVe fUiendV RU famil\ ZhR engaged in VXbVWance XVe and if Whe indiYidXal 

 aWWemSWed WR Veek helS fRU VXbVWance abXVe aW an\ SRinW in WheiU life. AV Zell aV aVked TXeVWiRnV 

 UegaUding Whe indiYidXal¶V edXcaWiRn leYel and liYelihRRd. 

 SWXd\ PaUWiciSanWV 

 In RXU final YaUiaWiRn Rf Whe daWabaVe, afWeU cRnVideUing Zhich gURXS Rf SaUWiciSanWV ZRXld be Whe 

 mRVW ideal WR RbVeUYe Ze came WR Whe deciViRn WhaW Ze ZRXld be fRcXVing Rn SaUWiciSanWV beWZeen 

 Whe ageV Rf 18 WR 44. ThiV iV becaXVe Zhen cRnVideUing Whe SUeYalence Rf VXbVWance cRnVXmSWiRn 

 and e[SRVXUe, iW iV aW WhiV VSecific age Uange ZheUe dUXg and alcRhRl abXVe iV mRVW SUeYalenW. 

 FXUWheUmRUe, Ze decided WR e[clXde SaUWiciSanWV RldeU Whan 44 becaXVe Zhile VRme Rf WheVe 

 SaUWiciSanWV ma\ VXffeU fURm VXbVWance abXVe, Whe \RXngeU gURXS Rf indiYidXalV Wend WR SaUWake in 

 XVing mRUe UecUeaWiRnal and illegal VXbVWanceV. 

 SWXd\ OXWcRmeV 

 The main RXWcRme WhaW ZaV fRcXVed Rn in RXU UeVeaUch ZaV UegaUding SaUWiciSanWV engaging in 

 WUeaWmenW fRU VXbVWance abXVe. In dRing VR Whe TXeVWiRnnaiUe inclXded a YaUieW\ Rf TXeVWiRnV aVking 

 SaUWiciSanWV if Whe\ had UeceiYed SURfeVViRnal helS fRU VXbVWance abXVe and hRZ effecWiYe did Whe\ 

 feel Whe WUeaWmenW had been. TR SURSeUl\ gaXge SaUWiciSanW engagemenW in Veeking SURfeVViRnal helS, 

 TXeVWiRnV ZeUe VeW XS in a caWegRUical fRUmaW ZheUe RWheU Whan anVZeUing \eV RU nR WR VSecific 

 TXeVWiRnV, SaUWiciSanWV ZeUe able WR Sick fURm a Uange Rf anVZeUV. QXeVWiRnV ZeUe fRUmaWWed in a 
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 Za\ WhaW aVked SaUWiciSanWV ZiWhin Whe SaVW 12 mRnWhV, had Whe SaUWiciSanW cRnVideUed Veeking 

 SURfeVViRnal helS fRU alcRhRl RU dUXg abXVe and if VR, ZaV Whe WUeaWmenW WaUgeWed fRU alcRhRl abXVe, 

 dUXg abXVe RU bRWh. PaUWiciSanWV ZeUe alVR aVked fRU Whe nXmbeU Rf WimeV Whe\ had UeceiYed 

 SURfeVViRnal helS and WR UaWe hRZ helSfXl Whe WUeaWmenW had been fRU Whem. 

 HaYing WheVe TXeVWiRnV inclXded in Whe TXeVWiRnnaiUe allRZed fRU Whe XndeUVWanding Rf if WheUe iV an\ 

 benefiW Zhen Veeking SURfeVViRnal helS Zhen Whe indiYidXal feelV iW iV needed cRmSaUed WR Veeking 

 SURfeVViRnal helS ZiWhRXW WhiV need. AV Zell aV iW allRZV fRU Whe XndeUVWanding Rf hRZ fUeTXenWl\ 

 SURfeVViRnal helS needV WR be VRXghW RXW WR be effecWiYe. 

 AddiWiRnal DaWa CRllecWiRn 

 Be\Rnd lRRking aW SaUWiciSanWV' engagemenW ZiWh WUeaWmenW, Ze alVR cRllecWed daWa UegaUding YaUiRXV 

 facWRUV/RbVWacleV WhaW cRXld RccXU in an indiYidXal¶V life Zhich ma\ haYe SUeYenWed Whe SaUWiciSanW 

 fURm engaging in WUeaWmenW. TheVe YaUiableV aUe imSRUWanW WR cRnVideU aV iW giYeV inVighW and allRZV 

 fRU an XndeUVWanding aV WR Zh\ an indiYidXal had anVZeUed a SaUWicXlaU Za\ Rn Whe TXeVWiRnnaiUe. IW  

 can helS e[Slain WhaW a SeUVRn anVZeUed nR WR UeceiYing SURfeVViRnal helS becaXVe Whe\ ZeUe Xnable 

 WR dXe WR WUeaWmenW nRW being cRYeUed b\ inVXUance RU dXe WR WUanVSRUWaWiRn cRVWV RU anRWheU 

 RbVWacle WhaW iV menWiRned in Whe TXeVWiRnnaiUe. We XWili]ed WheVe YaUiableV WR Vee if an\ Rne Rf WheVe 

 RbVWacleV iV cRUUelaWed ZiWh Whe SaUWiciSanW anVZeUV Rn Whe TXeVWiRnnaiUe and WR Vee if an\ Rf WheVe 

 RbVWacleV had an effecW Rn UaWingV Rf WUeaWmenW. 

 SWaWiVWical Anal\ViV 

 TR cRmSXWe RXU VWaWiVWical anal\ViV, Ze XVed a SURgUam called SPSS, SWaWiVWical Package fRU Whe  

 SRcial ScienceV. WiWh all Rf WheVe YaUiableV being caWegRUical WeVWing fRU nRUmaliW\ ZaV nRW SRVVible. 

 LRgiVWic UegUeVViRn and PeaUVRn U cRUUelaWiRn YalXeV ZeUe calcXlaWed and a cRUUelaWiRn cRefficienW 

 YalXe ZaV cRmSXWed, Ze XWili]ed a cXWRff SRinW Rf  0.05 fRU RXU S YalXeV. 
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 Results 

 DaWa cRdebRRk 

 SPSS name  What is the 

 variable? 

 Coding 

 instructions 

 Measurement 

 scale  

 How will the 

 variable  be 

 used? 

 Independent 

 or dependent 

 TT_05  Felt needed 

 professional 

 help for 

 alcohol or 

 drug use - 

 ever 

 1 - Yes 

 2 - No 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Nominal  Establish/hig 

 hlight how 

 prevalent 

 substance 

 abuse is 

 within the 

 population 

 Independent 

 TT_10A  Sought 

 professional 

 help for 

 alcohol or 

 drug use - 

 ever 

 1 - Yes 

 2 - No 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Nominal  Establish/hig 

 hlight how 

 prevalent 

 substance 

 abuse is 

 within the 

 population 

 Independent 

 TT_20  Offered 

 professional 

 help for 

 alcohol or 

 drug use - 

 ever 

 1 - Yes 

 2 - No 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 Nominal  Highlight/co 

 ntrast how 

 well the 

 system 

 offered 

 support to 

 Dependent 
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 9 - Not stated  those in 

 need 

 TT_25A  =  1 - Yes 

 2 - No 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Nominal  Highlight/co 

 ntrast how 

 many people  

 who fe lt they 

 needed/soug 

 ht out 

 treatment 

 compared to 

 how many 

 received it 

 Independent 

 TT_25BP  No. of times 

 received 

 professional 

 help for 

 alcohol or 

 drug use - 

 ever 

 1 - 1 time 

 2 - 2 times 

 3 - 3 times 

 4 - 4 times 

 5 - 5 times 

 6 - 6 times 

 7 - 7 times or 

 more 

 96 - Valid 

 skip 

 97 - Don¶t 

 know 

 98 - Refusal 

 99 - Not 

 Ordinal  Highlight/ide 

 ntify how 

 often people  

 return to 

 professional 

 help for 

 substance 

 abuse 

 Descriptive 
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 stated 

 TT_35  Issue for 

 which 

 received 

 professional 

 help - 12 mo 

 1 - For an 

 alcohol issue 

 only 

 2 - For a drug 

 issue only 

 3 - For both 

 alcohol and 

 drug issues 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Nominal  Identify/sepa 

 rate  groups 

 based on 

 type of 

 reported 

 substance 

 abuse 

 between 

 alcohol, 

 drugs, or 

 both 

 Independent 

 TT_40  Type of issue 

 - 

 inpatient/outp 

 atient/both - 

 12 mo 

 1 - An 

 inpatient 

 2 - An 

 outpatient 

 3 - Both 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Nominal  Establish/hig 

 hlight the 

 different 

 situations an 

 individual 

 can receive 

 treatment 

 within/separ 

 ate  groups 

 based on 

 type of 

 patient 

 Descriptive  
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 TT_45P  Time waited 

 to begin 

 treatment 

 1 - 0 days to 

 less than 1 

 month 

 2 - 1 month 

 or more 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Nominal  To be 

 compared to 

 time waited 

 to begin 

 treatment 

 for online 

 treatment 

 Dependent 

 TT_50  Helpfulness 

 of treatment 

 received - 12 

 mo 

 1 - Very 

 helpful 

 2 - Somewhat 

 helpful 

 3 - Somewhat 

 unhelpful 

 4 - Not at all 

 helpful 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Ordinal  To be 

 compared to 

 helpfulness 

 of treatment 

 received for 

 online 

 treatment - 

 12 mo 

 Dependent 

 TT_60A  Obstacle  to 

 receiving 

 help - Waiting 

 1 - Strongly 

 agree 

 2 - Agree 

 Ordinal  Highlight/em 

 phasize  how 

 another form 

 Dependent 
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 list too long  3 - Neither 

 agree nor 

 disagree 

 4 - Disagree 

 5 - Strongly 

 disagree 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 of treatment 

 might 

 overcome 

 this obstacle  

 TT_60B  Obstacle  to 

 receiving 

 help - 

 Treatment 

 type desired 

 not available  

 1 - Strongly 

 agree 

 2 - Agree 

 3 - Neither 

 agree nor 

 disagree 

 4 - Disagree 

 5 - Strongly 

 disagree 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Ordinal  Highlight/em 

 phasize  how 

 another form 

 of treatment 

 might 

 overcome 

 this obstacle  

 Dependent 

 TT_60C  Obstacle  to  1 - Strongly  Ordinal  Highlight/em  Dependent 
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 receiving 

 help - 

 Treatment 

 not covered 

 by insurance 

 agree 

 2 - Agree 

 3 - Neither 

 agree nor 

 disagree 

 4 - Disagree 

 5 - Strongly 

 disagree 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 phasize  how 

 another form 

 of treatment 

 might 

 overcome 

 this obstacle  

 TT_60D  Obstacle  to 

 receiving 

 help - 

 Transportatio 

 n difficult 

 1 - Strongly 

 agree 

 2 - Agree 

 3 - Neither 

 agree nor 

 disagree 

 4 - Disagree 

 5 - Strongly 

 disagree 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 Ordinal  Highlight/em 

 phasize  how 

 another form 

 of treatment 

 might 

 overcome 

 this obstacle  

 Dependent 
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 9 - Not stated 

 TT_60E  Obstacle  to 

 receiving 

 help - 

 Personal/fami 

 ly 

 responsibiliti 

 es 

 1 - Strongly 

 agree 

 2 - Agree 

 3 - Neither 

 agree nor 

 disagree 

 4 - Disagree 

 5 - Strongly 

 disagree 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Ordinal  Highlight/em 

 phasize  how 

 another form 

 of treatment 

 might 

 overcome 

 this obstacle  

 Dependent 

 TT_60F  Obstacle  to 

 receiving 

 help - Too 

 busy 

 1 - Strongly 

 agree 

 2 - Agree 

 3 - Neither 

 agree nor 

 disagree 

 4 - Disagree 

 5 - Strongly 

 disagree 

 6 - Valid skip 

 7 - Don¶t 

 Ordinal  Highlight/em 

 phasize  how 

 another form 

 of treatment 

 might 

 overcome 

 this obstacle  

 Dependent 
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 know 

 8 - Refusal 

 9 - Not stated 

 TT_60H  Obstacle  to 

 receiving 

 help - 

 Language or 

 cultural 

 difficulties 

 1 - Strongly 

 agree 

 2 - Agree 

 3 - Neither 

 agree nor 

 disagree 

 4 - Disagree 

 5 - Strongly 

 disagree 

 6 - Valid skip 

 7 - Don¶t 

 know 

 8 - Refusal 

 9 - Not stated 

 Ordinal  Highlight/em 

 phasize  how 

 another form 

 of treatment 

 might 

 overcome 

 this obstacle  

 Dependent 

 NRUmaliW\ Wable 

 OXU daWaVeW did nRW cRnWain an\ cRnWinXRXV YaUiableV. We ZeUe WheUefRUe Xnable WR WeVW fRU 

 nRUmaliW\. 

 Table 1.  SXUYe\ UeVSRnVeV WR VWXd\ Rn alcRhRl RU abXVe and WUeaWmenW, inclXding RbVWacleV WR 

 UeceiYing WUeaWmenW. 
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 Variable   Frequency (%) 

 NR. Rf WimeV UeceiYed SURfeVViRnal helS fRU alcRhRl RU 

 dUXg XVe - eYeU 

 1 Wime 

 2 WimeV 

 3 WimeV 

 4 WimeV 

 5 WimeV 

 6 WimeV 

 7 RU mRUe WimeV 

 TRWal 

 26 (38.8) 

 11 (16.4) 

 8 (11.9) 

 3 (4.5) 

 3 (4.5) 

 2 (3.0) 

 14 (20.9) 

 67 

 Valid SkiS  3339 

 ReceiYed SURfeVViRnal helS fRU alcRhRl RU dUXg XVe - 

 eYeU 

 YeV 

 NR 

 TRWal 

 Valid SkiS 

 67 (2.1) 

 3003 (92.4) 

 3070 

 180 

 HelSfXlneVV Rf WUeaWmenW UeceiYed - 12 mR 

 VeU\ helSfXl 

 SRmeZhaW helSfXl 

 SRmeZhaW XnhelSfXl 

 NRW aW all helSfXl 

 9 (52.9) 

 8 (47.1) 

 0 

 0 
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 TRWal  17 

 Valid SkiS  3389 

 ObVWacle WR UeceiYing helS - WaiWing liVW WRR lRng 

 SWURngl\ agUee 

 AgUee 

 NeiWheU agUee nRU diVagUee 

 DiVagUee 

 SWURngl\ diVagUee 

 TRWal 

 Valid SkiS 

 4 (6.6) 

 10 (16.4) 

 27 (44.3) 

 11 (18.0) 

 9 (14.8) 

 61 

 3345 

 ObVWacle WR UeceiYing helS - TUeaWmenW W\Se deViUed 

 nRW aYailable 

 SWURngl\ agUee 

 AgUee 

 NeiWheU agUee nRU diVagUee 

 DiVagUee 

 SWURngl\ diVagUee 

 TRWal 

 Valid SkiS 

 3 (4.9) 

 7 (11.5) 

 30 (49.2) 

 14 (23.0 

 7 (11.5) 

 61 

 3345 

 ObVWacle WR UeceiYing helS - TUeaWmenW nRW cRYeUed 

 b\ inVXUance 

 SWURngl\ agUee 

 AgUee 

 NeiWheU agUee nRU diVagUee 

 DiVagUee 

 3 (5.1) 

 16 (27.1) 

 25 (42.4) 

 10 (16.9) 
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 SWURngl\ diVagUee 

 TRWal 

 Valid SkiS 

 5 (8.5) 

 59 

 3347 

 ObVWacle WR UeceiYing helS - TUanVSRUWaWiRn difficXlW 

 SWURngl\ agUee 

 AgUee 

 NeiWheU agUee nRU diVagUee 

 DiVagUee 

 SWURngl\ diVagUee 

 TRWal 

 2 (3.3) 

 6 (10.0) 

 25 (41.7) 

 16 (26.7) 

 11 (18.3) 

 60 

 ObVWacle WR UeceiYing helS - PeUVRnal/famil\ 

 UeVSRnVibiliWieV 

 SWURngl\ agUee 

 AgUee 

 NeiWheU agUee nRU diVagUee 

 DiVagUee 

 SWURngl\ diVagUee 

 TRWal 

 Valid SkiS 

 8 (13.1) 

 11 (18.0) 

 25 (41.0) 

 11 (18.0) 

 6 (9.8) 

 61 

 3345 

 ObVWacle WR UeceiYing helS - TRR bXV\ 

 SWURngl\ agUee 

 AgUee 

 NeiWheU agUee nRU diVagUee 

 DiVagUee 

 SWURngl\ diVagUee 

 TRWal 

 9 (15.0) 

 20 (33.3) 

 15 (25.0) 

 12 (20.0) 

 4 (6.7) 

 60 
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 ObVWacle WR UeceiYing helS - LangXage RU cXlWXUal 

 difficXlWieV 

 SWURngl\ agUee 

 AgUee 

 NeiWheU agUee nRU diVagUee 

 DiVagUee 

 SWURngl\ diVagUee 

 TRWal 

 Valid SkiS 

 0 

 0 

 16 (27.1) 

 20 (33.9) 

 23 (39.0) 

 59 

 3347 

 DaWa aUe SUeVenWed aV nXmbeU (%) Rf UeVSRnVeV fURm VXUYe\ SaUWiciSanWV. 

 SSeaUman¶V RhR 

 ObVWacle WR 

 UeceiYing helS - 

 WaiWing liVW WRR 

 lRng 

 ObVWacle WR 

 UeceiYing helS - 

 TUanVSRUWaWiRn 

 difficXlW 

 SSeaUman'V UhR  ObVWacle WR 

 UeceiYing helS - 

 WaiWing liVW WRR 

 lRng 

 CRUUelaWiRn 

 CRefficienW 

 1.000  .500  ** 

 Sig. (2-Wailed)  .  <.001 

 N  61  60 

 ObVWacle WR 

 UeceiYing helS - 

 TUanVSRUWaWiRn 

 difficXlW 

 CRUUelaWiRn 

 CRefficienW 

 .500  **  1.000 

 Sig. (2-Wailed)  <.001  . 

 N  60  60 

 **. CRUUelaWiRn iV VignificanW aW 

 Whe 0.01 leYel (2-Wailed). 
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 ObVWacle WR 

 UeceiYing helS - 

 TUanVSRUWaWiRn 

 difficXlW 

 ObVWacle WR 

 UeceiYing helS 

 - TUeaWmenW 

 nRW cRYeUed 

 b\ inVXUance 

 SSeaUman'V UhR  ObVWacle WR 

 UeceiYing helS - 

 TUanVSRUWaWiRn 

 difficXlW 

 CRUUelaWiRn 

 CRefficienW 

 1.000  .264  * 

 Sig. (2-Wailed)  .  .043 

 N  60  59 

 ObVWacle WR 

 UeceiYing helS - 

 TUeaWmenW nRW 

 cRYeUed b\ 

 inVXUance 

 CRUUelaWiRn 

 CRefficienW 

 .264  *  1.000 

 Sig. (2-Wailed)  .043  . 

 N  59  59 

 *. CRUUelaWiRn iV VignificanW aW Whe 

 0.05 leYel (2-Wailed). 

 ObVWacle WR 

 UeceiYing helS - 

 PeUVRnal/famil\ 

 UeVSRnVibiliWieV 

 ObVWacle WR 

 UeceiYing helS 

 - TRR bXV\ 

 SSeaUman'V UhR  ObVWacle WR 

 UeceiYing helS - 

 PeUVRnal/famil\ 

 UeVSRnVibiliWieV 

 CRUUelaWiRn 

 CRefficienW 

 1.000  .651  ** 

 Sig. (2-Wailed)  .  <.001 

 N  60  59 

 ObVWacle WR 

 UeceiYing helS - 

 TRR bXV\ 

 CRUUelaWiRn 

 CRefficienW 

 .651  **  1.000 

 Sig. (2-Wailed)  <.001  . 

 N  59  59 

 **. CRUUelaWiRn iV VignificanW aW 

 Whe 0.01 leYel (2-Wailed). 
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 Results 

 We anal\Ved daWa fURm Canadian SaUWiciSanWV aged 18-44 \eaUV UegaUding WheiU alcRhRl and 

 VXbVWance abXVe. The daWa ZaV cRllecWed WhURXgh VXUYe\V ZiWh Whe WaUgeW SRSXlaWiRn being all 

 CanadianV RYeU Whe age Rf 15 ZiWh Whe e[ceSWiRn Rf WhRVe UeViding in Whe TeUUiWRUieV, NaWiYe 

 ReVeUYeV, RU inVWiWXWiRnV. The WRWal daWaVeW had N = 3,406 VWXd\ SaUWiciSanWV. DXe WR Yalid VkiSV and 

 e[clXViRnV baVed Rn age gURXS, Whe YaUiableV Ze VWXdied cRnWained XS WR 67 SaUWiciSanWV. 

 Of Whe CanadianV VXUYe\ed, 67 UeVSRnded WhaW Whe\ had UeceiYed WUeaWmenW fRU dUXg and  

 alcRhRl-UelaWed iVVXeV aW leaVW Rnce in WheiU life. Of WhRVe ZhR UeVSRnded, 38.8% UeceiYed WUeaWmenW 

 Rnl\ Rnce and 20.9% ZeUe in WUeaWmenW 7 RU mRUe WimeV. 17 UeVSRnVeV ZeUe UecRUded UegaUding Whe 

 helSfXlneVV Rf WUeaWmenW UeceiYed in Whe SaVW 12 mRnWhV. NRbRd\ indicaWed WhaW WUeaWmenW ZaV 

 VRmeZhaW RU cRmSleWel\ XnhelSfXl. AbRXW half (52.9%) indicaWed WUeaWmenW ZaV YeU\ helSfXl and 

 47.1% Vaid iW ZaV Rnl\ VRmeZhaW helSfXl. IW iV inWeUeVWing WR nRWe Whe decUeaVe in UeVSRnVeV Veen in 

 WhiV YaUiable cRmSaUed WR all RWheUV anal\Ved, aURXnd 60 WR 17.  

 The RWheU YaUiableV Ze lRRked aW ZeUe RbVWacleV WR UeceiYing WUeaWmenW. We anal\Ved Whe 

 anVZeUV WR Whe TXeVWiRnV and hRZ Whe\ cRUUelaWe WR each RWheU. We ZanWed WR check Whe RbVWacleV¶ 

 cRUUelaWiRn WR each RWheU WR deWeUmine if WheUe aUe VRme WhaW e[aceUbaWe each RWheU. SSeaUman¶V UhR 

 anal\ViV VhRZed a VWURng cRUUelaWiRn beWZeen WhRVe ZhR UeVSRnded WR haYing SeUVRnal/famil\ 

 SURblemV and being WRR bXV\ aV RbVWacleV. AnRWheU UelaWiRnVhiS fRXnd ZaV a mRdeUaWe cRUUelaWiRn 

 beWZeen Whe ZaiWing liVW being WRR lRng and haYing WUanVSRUWaWiRn iVVXeV. InWeUeVWingl\, WheUe ZaV nR  

 UelaWiRnVhiS beWZeen WUanVSRUWaWiRn iVVXeV and nRW haYing inVXUance. 

 Discussion 

 The daWabaVe XWiliVed in WhiV VWXd\, Whe Canadian AlcRhRl and DUXg SXUYe\ (CADS), 

 cRllecWed infRUmaWiRn abRXW alcRhRl and dUXg XVe fURm a WRWal Rf 3,406 indiYidXalV acURVV Canada; 
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 Vince Whe VWXd\ cRndXcWed ZaV cRnceUned Rnl\ ZiWh WhRVe ZhR had UeceiYed WUeaWmenW fRU alcRhRl RU 

 dUXg XVe, Whe VamSle Vi]e anal\Ved Rnl\ eYeU Ueached a ma[imXm Rf 67 SaUWiciSanWV, aV 67 UeSRUWed 

 UeceiYing helS eYeU and Whe YaVW majRUiW\ Rf Whe SRSXlaWiRn, 92.4%, UeSRUWed haYing neYeU UeceiYed 

 SURfeVViRnal helS fRU VXbVWance abXVe in WheiU life. 

 HelSfXlneVV Rf WUeaWmenW UeceiYed 

 The YaUiable ³HelSfXlneVV Rf WUeaWmenW UeceiYed  ́UeSRUWed Rnl\ 17 UeVSRnVeV; WhiV iV a cRnVideUable 

 dURS in SaUWiciSaWiRn cRmSaUed WR Whe RWheU TXeVWiRnV in Whe daWaVeW, Zhich Rn aYeUage inYRlYe  

 aURXnd 60 SaUWiciSanWV. One SRVVible e[SlanaWiRn fRU WhiV iV WhaW WhiV iV Whe Rnl\ YaUiable WhaW iV 

 cRnVWUicWed b\ Wime; all RWheU TXeVWiRnV aUe VeW XS in an infiniWe Wime fUame aV RSSRVed WR Whe laVW 12 

 mRnWhV. IW iV inWeUeVWing WR nRWe WhaW all Rf Whe SaUWiciSanWV ZhR UeVSRnded WR WhiV TXeVWiRn fRXnd 

 WUeaWmenW WR be aW leaVW VRmeZhaW helSfXl, ZiWh 52.9% UeSRUWing YeU\ helSfXl and 47.1% UeSRUWing 

 VRmeZhaW. 

 ObVWacleV WR UeceiYing helS: 

 WaLWLQJ OLVW WRR ORQJ 

 PURfeVViRnal VeUYiceV VXch aV addicWiRn WheUaS\ can be YeU\ high in demand, and aV VXch caXVe  

 SaWienWV WR ZaiW lRng amRXnWV Rf Wime befRUe UeceiYing an aSSRinWmenW. Lack Rf aYailabiliW\ iV a 

 cRmmRn iVVXe fRXnd in man\ medical, menWal healWh and RWheU SURfeVViRnal VeUYiceV; in WheRU\, 

 cRnYeUWing WheVe VeUYiceV WR Rnline mediXmV ZRXld make acceVV WR Whem eaVieU, SRWenWiall\ allRZing 

 SURfeVViRnalV WR beWWeU mainWain VchedXleV and ma\be ma[imi]ing hRZ mXch helS each SaWienW 

 UeceiYeV, bXW iW ZRXld nRW haYe a VignificanW imSacW Rn aSSRinWmenW ZaiW WimeV aV iW dReV nRW affecW 

 Whe iVVXe Rf lack Rf aYailabiliW\. AddiWiRnall\, Whe UecRUded fUeTXenc\ imSlieV WhaW Whe majRUiW\ Rf Whe  

 VXbjecW gURXS did nRW feel WhaW Whe lRng ZaiWing liVW ZaV an RbVWacle WR WUeaWmenW (44% Vaid dR nRW 

 caUe, 32.8 Vaid Whe\ aW leaVW VRmeZhaW diVagUeed). 

 TUeaWPeQW W\Se deVLUed QRW aYaLOabOe 
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 MaWWeUV cRnceUning alcRhRl and dUXg XVe can RfWen be YeU\ SeUVRnal and emRWiRnall\ inWenViYe; 

 WheUefRUe, VRme indiYidXalV Wend WR be mRUe SaUWicXlaU in ZhaW Whe\ aUe cRmfRUWable SaUWaking in. 

 Online VeUYiceV mighW aSSeal mRUe WR VRme SeRSle ZhR, fRU inVWance, ZRXld feel mRUe cRmfRUWable 

 SaUWiciSaWing in WUeaWmenW fURm Whe cRmfRUW Rf WheiU RZn hRme. NaWXUall\, WhiV cRXld ZRUk in Whe 

 RSSRViWe diUecWiRn fRU WhRVe ZiWh diffeUenW SUefeUenceV. In Whe daWaVeW, Whe majRUiW\ Rf VXbjecWV 

 neiWheU agUeed nRU diVagUeed (49.2%), meaning Whe\ fRXnd nR VXch iVVXe ZiWh WheiU WUeaWmenW.  

 TUeaWPeQW QRW cRYeUed b\ LQVXUaQce 

 The idea Rf cRnYeUWing WR Rnline WUeaWmenW VeUYiceV, in SUacWicXm, ZRXld nRW Sla\ a VignificanW URle in 

 WhiV YaUiable, aV inVXUance SRlicieV ZRXld nRW likel\ change RU diffeU beWZeen Rnline and in-SeUVRn 

 WUeaWmenWV. AddiWiRnall\, Whe majRUiW\ Rf Whe SRSXlaWiRn, (42.4%) UeSRUWed WhaW Whe\ neiWheU agUeed 

 nRU diVagUeed ZiWh inVXUance being an RbVWacle WR WUeaWmenW. HRZeYeU, mRUe (32.2%) Rf SaUWiciSanWV 

 agUeed RU VWURngl\ agUeed WhaW inVXUance did in facW Sla\ a URle in Whem UeceiYing WUeaWmenW, Zhile  

 24.4% diVagUeed RU VWURngl\ diVagUeed, bUinging aWWenWiRn WR Whe VeSaUaWe iVVXe Rf hRZ SRZeUfXl 

 inVXUance can be in UeVSecW WR ZheWheU RU nRW a SeUVRn iV able WR UeceiYe RU cRnWinXe WUeaWmenW. 

 TUaQVSRUWaWLRQ dLIILcXOW 

 AddicWiRn VeUYiceV SURYided WhURXgh WUeaWmenW faciliWieV VXch aV Uehab cenWUeV can be difficXlW WR 

 acceVV dXe WR geRgUaShical aYailabiliW\; addicWiRn WUeaWmenW cenWUeV aUe YeU\ e[SenViYe WR VeW XS and 

 UXn, and RfWen cannRW Ueach eYeU\ZheUe Whe\ aUe needed. ThiV iV an iVVXe WhaW ZRXld be Ueadil\ 

 VRlYed b\ cRnYeUWing WR Rnline VeUYiceV, aV SURfeVViRnalV can Ueach RXW YiUWXall\ WR almRVW an\Rne 

 ZhR haV a ZRUking inWeUneW cRnnecWiRn, Zhich iV TXiWe RfWen mRUe eaVil\ acceVVed Whan a fRUm Rf 

 WUanVSRUWaWiRn. The majRUiW\ Rf Whe SaUWiciSanW gURXS, 45%, diVagUeed RU VWURngl\ diVagUeed WhaW WhiV 

 ZaV an RbVWacle WR Whem UeceiYing helS. HRZeYeU, 13.3% agUeed RU VWURngl\ agUeed, meaning WhaW 

 WheUe iV an e[iVWing demRgUaShic WhaW ZRXld benefiW fURm Rnline VeUYiceV. 

 PeUVRQaO/IaPLO\ UeVSRQVLbLOLWLeV 
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 In WheRU\, Rnline VeUYiceV being mXch mRUe eaVil\ acceVVible fURm an\ lRcaWiRn allRZV aSSRinWmenWV 

 WR Wake XS leVV Wime in a SaWienWV da\, allRZing Whem mRUe fUeedRm WR manage WheiU SeUVRnal and 

 famil\ UeVSRnVibiliWieV. The UeVXlWV Rf Whe daWaVeW ZeUe UaWheU eYenl\ diVWUibXWed, ZiWh 31.1% Rf 

 SaUWiciSanWV agUeeing RU VWURngl\ agUeeing, 27.9% diVagUeeing, and 41% UeSRUWing neiWheU. 

 TRR bXV\ 

 SimilaUl\ WR Whe RbVWacle Rf SeUVRnal/famil\ UeVSRnVibiliWieV, Whe SURceVV Rf Rnline WUeaWmenW UeTXiUeV 

 mXch leVV effRUW WR mainWain aSSRinWmenWV Whan Sh\Vicall\ gRing inWR a WUeaWmenW cenWUe. TUeaWmenW  

 can be acceVVed YiUWXall\ an\ZheUe, beWWeU allRZing SeRSle WR make iW ZRUk inWR WheiU VchedXleV. 

 48.3% Rf SeRSle agUeed WhaW being WRR bXV\ inWeUfeUed ZiWh Whem UeceiYing WUeaWmenW, Zhile Rnl\ 

 26.7 diVagUeed. The SSeaUman RhR WeVW cRndXcWed Rn Whe SeUVRnal/famil\ UeVSRnVibiliWieV and WRR 

 bXV\ RbVWacle YaUiableV cRnfiUmV WhaW Whe WZR aUe cRUUelaWed. 

 LaQJXaJe/cXOWXUaO dLIILcXOWLeV 

 FRU man\ SeRSle in Canada, cRnnecWing WR SeRSle ZhR VSeak WheiU langXage iV an RbVWacle Whe\ 

 cRnVWanWl\ face in man\ eYeU\da\ VcenaUiRV. In Whe caVe Rf WUeaWmenW VeUYiceV, Zhich can alUead\ be  

 difficXlW WR cRme b\, adding Whe e[WUa hXUdle Rf langXage baUUieUV can make Veeking WUeaWmenW almRVW 

 imSRVVible. BecaXVe YiUWXal WUeaWmenW can cRnnecW an\ SURfeVViRnal ZiWh an\ SaWienW, an\ZheUe, Whe 

 langXage baUUieU in SaUWicXlaU can be mXch mRUe eaVil\ RYeUcRme, aV SaWienWV can mRUe eaVil\ find 

 SURfeVViRnalV ZhR VSeak WheiU langXage. In Whe XWili]ed daWaVeW, nR SaUWiciSanWV fRXnd an iVVXe ZiWh 

 langXage RU cXlWXUal difficXlWieV in Veeking WUeaWmenW. 

 Man\ Rf Whe RbYiRXV benefiWV WR Rnline WheUaS\ fRcXV SUimaUil\ Rn Whe diffeUence in 

 acceVVibiliW\, aV WhiV iV ZiWhRXW a dRXbW Whe mRVW SURminenW adYanWage WR YiUWXal VeUYiceV RYeU 

 in-SeUVRn YaUiaWiRnV and haV SURYen YeU\ beneficial dXUing Whe COVID-19 Sandemic, Zhich haV lead 

 WR an incUeaVe in Whe deYelRSmenW and diVWUibXWiRn Rf Rnline menWal healWh and RWheU ZellneVV 

 VeUYiceV. A UeYieZ SXbliVhed b\ LaWWie eW al. in 2022 diVcXVVed diffeUenW fRUmV Rf Rnline WheUaS\, 
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 mainl\ cRgniWiYe behaYiRXUal WheUaS\, acceSWance and cRmmiWmenW WheUaS\, and SV\chRd\namic 

 WheUaS\. The\ cRmSaUe diffeUenW VeUYiceV and fRUmaWV Rf deliYeU\, aV Zell aV hRZ each ZRXld beVW 

 benefiW YaUiRXV demRgUaShicV and age gURXSV WR ma[imiVe effecWiYeneVV, RXWUeach and engagemenW 

 Rf Rnline-baVed WUeaWmenWV. The mRVW YalXable finding ZiWhin WheiU UeYieZ iV WhaW Vince Whe beginning 

 Rf Whe Sandemic, mRUe SeRSle aUe RSWing fRU Rnline-baVed RU blended VeUYiceV aV RSSRVed WR VWUicWl\ 

 in-SeUVRn WUeaWmenWV, meaning WhaW WheVe diffeUenceV in acceVVibiliW\ dR indeed haYe YalXe WR SaWienWV  

 and SURYide a genXine adYanWage in mainWaining WUeaWmenW (LaWWie eW al, 2022). 

 In cRnclXViRn, Rnline-baVed WUeaWmenW VeUYiceV SRVe man\ RbjecWiYe adYanWageV RYeU 

 in-SeUVRn WheUaS\, mRVW nRWabl\ ZiWh UeVSecW WR acceVVibiliW\ and cRnYenience, WhaW dR aSSeal WR 

 man\ SaWienWV eVSeciall\ Vince Whe beginning Rf Whe COVID-19 Sandemic. While VRme SaWienWV VWill 

 SUefeU in-SeUVRn WUeaWmenW fRU Yalid UeaVRnV VXch aV YalXing face-WR-face inWeUacWiRn, SaUWiciSaWiRn in 

 YiUWXal VeUYiceV iV Rn Whe UiVe aV SURfeVViRnalV ZRUk WR fXUWheU imSURYe Whe efficienc\ Rf WheiU  

 SURgUamV. In Whe fXWXUe, iW ZRXld be YeU\ beneficial WR cRndXcW a UeVeaUch VWXd\ WhaW diUecWl\ inYRlYeV 

 SaWienWV ZhR haYe SaUWiciSaWed in Rnline, in-SeUVRn, and blended aSSURacheV WR WUeaWmenW WR achieYe 

 a mRUe cleaU RXWlRRk Rn Whe SaWienWV indiYidXal e[SeUience ZiWh each fRUm Rf WUeaWmenW, and Zhich 

 Whe\ belieYe WR be Whe mRVW effecWiYe. 
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INTRODUCTION  

Poor mental health is known to have a detrimental effect on humans and their livelihood 

(Schönfeld et al., 2017). The COVID-19 pandemic exacerbated many issues in healthcare 

settings (He et al., 2022). A variety of factors that contribute to perceived life stress and burnout 

include the number of working hours, gender, workplace autonomy, schedule flexibility, age, 

and personality (Maunder et al., 2021). This increase in perceived life stress in the workplace is 

known to be a determinant for decreased mental health (Bovier et al., 2004). As a result, the 

mental health of many healthcare workers began declining leading to workplace burnout. 

Indefinitely, healthcare workers could possibly face increased psychological pressures (Vizheh et 

al., 2020). Thus, creating a serious concern for the healthcare system as burnout often leads to 

higher workplace turnover, which ultimately affects the entire healthcare system and quality of 

patient care (Maunder et al., 2021).  

In 2019, prior to the COVID-19 pandemic, the Ontario (ON) government passed Bill 124, 

which implemented a wage-suppression for nurses, and other healthcare professionals. Bill 124 

limits any wage increases to a maximum of 1% total compensation for three years (“About the 

Bill 124 and Actions - ONA”, 2021). Ontario Nurses have recognized this bill as a contributing 

factor towards the increasing burnout rate seen within the healthcare system. The effects of the 

bill and burnout contributed to the growing problem of shortages of essential healthcare workers, 

leading to reduced quality of patient care (Maunder et al., 2021). 

 Most research currently focuses on evaluating the mental health effects of primary 

nurses and physicians. Current literature lacks information regarding other professionals, such as 

allied healthcare workers. Additionally, literature fails to report the effects of mental health 

during the pandemic between groups of different healthcare professions. The purpose of this 
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study is to fill these gaps in knowledge by comparing nurses and allied healthcare workers to 

understand how experiences of stress before and after the pandemic (determined by one’s 

profession) can impact their perceived mental health and life stress.  

 A recent survey conducted by Statistics Canada interviewed over 18,000 healthcare 

workers, showing that 70% of healthcare workers reported declining mental health because of 

the burden experienced from working during the COVID-19 pandemic (Moyser, 2020). It was 

found that 37% of nurses stated they currently have poor mental health, compared to 27% of 

physicians (De Hert, 2020). A large portion of available data focuses on disparities between 

physicians and nurses and often dismisses other healthcare professionals (Dzau et al., 2018). 

Moreover, men and women represented in medicine are slightly skewed. Within physicians, the 

division in gender is approaching an even split, however, there are comparably more female 

nurses than other identifiable genders (Moyser, 2020). Specifically, during the pandemic, women 

were more likely to report a decline in their mental health (Moyser, 2020). In 2018, the 

Registered Nurses Association of Ontario reported that the average age of registered nurses was 

40.8 years of age, while the average age of physicians in Ontario was 50.0 years of age in 2018 

(RN/NP Workforce Backgrounder, 2018). The average allied healthcare professional is 

comparable to the average nurse in terms of age, gender and work setting (Rubin et al., 2021).  

For this study, Ontario guidelines and labelled variables provided by ODESI for allied 

healthcare workers were cross-referenced in Ontario to compile a list of professions under these 

occupations. This includes audiologists, dieticians, social workers, occupational therapists, 

physiotherapists, respiratory therapists, speech-language pathologists, and other healthcare 

professionals who do not involve nurses, doctors, pharmacists, ophthalmologists, laboratory 

workers, and dentists. Comparatively, what differs between nurses and allied healthcare workers 
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besides their occupation, is their number of working hours. Nurses tend to work more odd hours, 

including weekends and night shifts, thus hours worked are crucial to controlling this data set to 

draw reliable conclusions. 

Other variables need to be controlled for when comparing these two groups. The largest 

groups within the dataset are females, aged between 35-44, who live in Ontario, and work full-

time. Thus, it is possible to obtain a more robust data set and obtain a higher degree of 

significance when drawing conclusions about perceived life stress and mental health compared to 

before the pandemic. The data set consisted of all categorical nominal data and lacked scales of 

value. However, this is not without merit as the physiological objective data, while useful, is 

only surrogate to the understanding of the subjective self-reported factors that directly influence 

perceived life stress and mental health. Self-reported data in psychological health yields valuable 

data that is free from confounding variables that are often seen in surrogate data. Self-reports can 

also be made in private and anonymous which promotes truthful responses. The research 

question for this study is to investigate if there is a difference in perceived life stress (PLS) and 

its effect on self-reported perceived mental health between female nurses aged 35-44 in Ontario, 

working full time compared to female allied health workers (i.e audiologist, social workers, OT, 

PT, dietician, SLP, respiratory therapist) workers in Ontario of the same age group, working full-

time? The secondary outcome of this study aims to assess the association between PLS and 

mental health compared to before the pandemic (MHCBP). This study aims to bridge the gap in 

knowledge of the mental health status of allied healthcare professionals during the COVID-19 

pandemic as there is a current gap in knowledge. It also seeks to bring recognition and set 

policies that mandate better conditions for all healthcare workers, including allied professionals, 

for the benefit of their mental health, and ultimately to increase patient care quality. 
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METHODS 
 
Study Database | Data for this study was taken from “The Impacts of COVID-19 on Health Care 

Workers: Infection Prevention and Control” on ODESI, which is an electronic questionnaire 

crowdsource initiative that collects information relating to job setting and type, personal health, 

demographics, questions regarding personal protective equipment (PPE) and prevention and 

control protocols, in Canada. This cross-sectional study included participants who provide health 

care services directly, those who provide technical support to medical staff, or those who provide 

support services in health care. Crowdsourcing in this context refers to collecting information 

based on an online questionnaire (Hargrave, 2021). The purpose of collecting this data was to 

understand the impacts of COVID-19 on health care workers in Canada, with a key focus on 

access to PPE and infection prevention and control protocols in the workplace. Data was 

collected using a non-probabilistic approach as no random selection of participants was done 

(Statistics Canada, 2021). The sampling procedure for this database was a snowball, in which 

existing participants give referrals to recruit other participants needed for this study (Snowball 

Sampling: Definition, Advantages and Disadvantages, 2021). This crowdsource conducted an 

electronic questionnaire, available through a link found on the Statistics Canada website, to 

collect necessary data without any assistance from interviewers. It is important to note that this 

dataset was not found to be utilized in any other published research study.  

Study Participants | The downloaded database consisted of 18139 participants. The participants 

selected were female, aged 35-44 years, resided in Ontario, primary job location in Ontario and 

working full-time as these were the majority of nurses and allied health care worker population 

surveyed leading to a final study population of 993. Those with invalid responses and those not 

in the cohort described were excluded from the study. Females were also chosen as they were 
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more likely to report a decline in their mental health (Moyser, 2020). Our study aimed to 

examine the differences between nurses and allied healthcare workers, thus participants with 

either of these two occupations were included in the dataset. For the two outcome variables that 

were evaluated during our study, Mental Health Compared to Before Pandemic (MHCBP) and 

Perceived Life Stress (PLS), the participants who skipped their response as “did not know”, 

“refused”, or “not stated”, were excluded from the study due to missing data.  

Study Outcomes & Additional Information | The primary outcome considered whether nurses 

and allied healthcare professionals experienced a change in PLS and MHCBP. The secondary 

outcome of this study shows a positive correlation between PLS and MHCBP. This was chosen 

as there was a gap in knowledge on the effects of PLS and MHCBP in allied healthcare workers 

in general, and compared to nurses. This is illustrated by studies such as Havaei et al. (2021) and 

Galbraith et al. (2021) examining similar declines in the mental health of distinct occupational 

groups nurses and doctors, without a comparison between groups. If studies did compare groups, 

most compared the general population, isolated individuals, and healthcare workers, with 

healthcare workers also seeing the greatest decline in mental health (He et al., 2022; Martín et 

al., 2021). Occupation and PLS were used to determine the effects of mental health compared to 

before the pandemic. These variables are both categorical and nominal. PLS and MHCBP were 

compared to show the positive correlation between the two categorical variables. To perform the 

analysis, age, job location, sex, and working status were controlled to include only females, aged 

35-44, working full time in ON. This data collection involved self-reported data as it was an 

online questionnaire. The variable PLS asked participants, “Thinking about the amount of stress 

in your life, how would you describe most of your days?” with the options of “1-not at all 

stressful”, “2-not very stressful”, “3-a bit stressful”, “4-quite a bit stressful”, “5-extremely 
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stressful”, “6-don’t know”, “7-refusal” and “8-skip”. The variable MHCBP asked participants, 

“Compared to before the COVID-19 pandemic, how would you say your mental health is now?” 

with the options of “1-much better”, “2-somewhat better”, “3-about the same”, “4-somewhat 

worse”, “5-much worse”, “6-don’t know”, “7-refusal” and “8-skip”. The use of self-reported data 

used in this study is anonymous, randomized and free from the effects of confounding variables 

that are often seen in surrogate data. This has a high degree of validity as the variables measure 

what they are intended to measure along with the ability to state they “did not know”, “refused”, 

or “skip”. Self-reported measures have proven to be less influenced by confounding variables, 

thus increasing their validity, allowing for an accurate analysis of the data to answer the research 

question, thereby increasing the reproducibility of the study (Crawford et al., 2006). We also 

included additional descriptive variables such as immigration status and group identity to further 

describe our population in order to obtain a more holistic picture of our study population.  

Statistical Tests | SPSS statistical analysis software was used to determine statistical significance 

of this study. The p-value for significance used was at the 0.05 level, to determine that there is a 

less than 5% chance of seeing these results by chance. Between-group differences were analyzed 

through a 2x2 Chi-squared test with two comparable groups by comparing the two selected 

occupations. The first test included one comparable group called “better” consisting of categories 

1, 2, and 3 in MHCBP and another comparable group called “worse” included categories 4 and 5 

in MHCBP. The second test included one comparable group called “better”, consisting of 

categories 1, 2, and 3 in PLS and another comparable group called “worse”, including categories 

4 and 5 in PLS. A Spearman Rho test was run to measure the strength of association between the 

variables MHCBP and PLS for nurses and allied healthcare workers together, by examining the 

correlation coefficient (rho) and significance using a p-value at 0.05 level (95% CI). 
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RESULTS  
 
Descriptive Statistics | Table 1 indicated that 339 (86.9%) and 542 (89.9%) nurses and allied 

healthcare workers respectively was non-immigrant participants. 46 (11.7%) and 60 (10%) 

nurses and allied healthcare workers respectively was immigrants. 524 (86.9%) allied healthcare 

workers and 338 (86.7%) nurses were not visible minorities. Frequencies and corresponding 

percents for each category of MHCBP and PLS was reported. P-value of <0.001 was obtained 

for the correlation between occupation groups and MHCBP or PLS using a 2x2 Chi-squared test.  

Table 1. Descriptive characteristics of the 2020 Canada Impacts of COVID-19 on Healthcare 

Workers: Infection Prevention and Control database participants [N = 993]. 

Variable 
Nurse 

(n=390) 

Allied Healthcare 
Worker 
(n=603) 

p-value 

Immigration Status    
 Non-immigrant 

Immigrant or non-permanent resident 
Not stated 

339(86.9) 
46(11.7) 
5(1.2) 

542(89.9) 
60(10.0) 
1(0.2) 

 

Group Identity    
 Visible minority 

Not a minority 
Not stated 

45(11.5) 
338(86.7) 

7(1.8) 

73(12.1) 
524(86.9) 

6(1.0) 

 

Mental Health Compared to Before the 
Pandemic    

 

 Much better now 
Somewhat better now 
About the same 
Somewhat worse now 
Much worse now  

0(0.0) 
9(2.3) 

45(11.5) 
214(54.9) 
122(31.3) 

8(1.3) 
26(4.3) 

147(24.4) 
317(52.6) 
105(17.4) 

 
 
<0.001* 

Perceived Life Stress    
 Not at all stressful 

Not very stressful 
A bit stressful 
Quite a bit stressful 
Extremely stressful 
Not stated 

0(0.0) 
10(2.6) 
93(23.8) 
197(50.5) 
89(22.8) 
1(0.3) 

6(1.0) 
38(6.3) 

238(39.5) 
260(43.1) 
59(9.8) 
2(3.3) 

 
 
 
<0.001* 

Data are presented as numbers (%) of patients unless otherwise stated. Chi-square test omitted 

“Much better now” and “Not at all” categories due to missing data.  

345

Noella Noronha



9 

 

Distribution of Study Participants | Figure 1 displayed the distribution in responses between 

nurses and allied healthcare workers for MHCBP. A greater number of nurses and allied 

healthcare workers reported having a “somewhat worse now” mental health rating compared to 

before the pandemic. In both occupation groups, very few to no participants reported having 

“much better now” mental health.  

 
Figure 1.  Double bar graph comparing mental health ratings between occupations. Mental 

Health Before the Pandemic responses of study participants comparing nurses and allied 

healthcare workers. [N = 993]. 

Spearman Rho Correlation | The Spearman Rho’s test obtained the correlation between the 

variables MHCBP and PLS for both nurses and allied healthcare workers. Tables 2 and 3 showed 

the Spearman correlation analysis between MHCBP and PLS in each of the occupation groups. 

In Table 2, the Spearman Rho correlation coefficient for allied healthcare workers was r = 0.330, 

with a significance of p <0.001 for n = 603. In Table 3, nurses were only examined and the 

Spearman rho correlation coefficient value was r = 0.123, with a significance value of p = 0.015. 
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Table 2. Spearman Correlation between MHCBP and PLS in Allied Healthcare Workers 

(n=603). The Spearman rho’s correlation coefficient between MHCP and PLS in Allied 

Healthcare Workers is r = 0.330, with a significance of p<0.001 at the 0.05 level (95% CI). 

 PLS MHCBP 
Perceived Life Stress (PLS)   
 Correlation Coefficient 

Significance (2-tailed) 
N 

1.000 
 

603 

0.330 
<0.001* 

603 
Mental Health Compared to Before the 
Pandemic (MHCBP) 

  

 Correlation Coefficient 
Significance (2-tailed) 
N 

0.330 
<0.001* 

603 

1.000 
 

603 

 

Table 3. Spearman Correlation between Mental Health Before the Pandemic (MHCBP) and 

Perceived Life Stress (PLS) in Nurses (n = 390). The Spearman rho’s correlation coefficient 

between MHCP and PLS in Nurses is r = 0.123, with a significance of p = 0.015 at the 0.05 level 

(95% CI). 

 PLS MHCBP 
Perceived Life Stress (PLS)   
 Correlation Coefficient 

Significance (2-tailed) 
N 

1.000 
 

390 

0.123 
0.015* 

390 
Mental Health Compared to Before the 
Pandemic (MHCBP) 

  

 Correlation Coefficient 
Significance (2-tailed) 
N 

0.123 
0.015* 

390 

1.000 
 

390 
 

Chi-squared Analysis | A 2x2 table chi-squared test was run between two variables, MHCBP 

and PLS for the whole study population [N=990]. A p-value of <0.001 was reported for the 

continuity correction.  

347

Noella Noronha



11 

 

Table 4. 2x2 Chi-squared test results between groups “better” or “worse” Perceived Life Stress 

and “better” or “worse” Mental Health Compared to Before the Pandemic. [N = 990]. “Not 

stated category” for PLS was omitted for this test due to missing data (n = 3). 

 
Value 

Asymptomatic Significance 
(2-sided) 

Continuity Correction  <0.001* 
N of Valid Cases 990  
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DISCUSSION 

Summary of Research Study | The purpose of this study was to determine the effects of 

perceived life stress on mental health compared to before the COVID-19 pandemic between two 

different occupations in the healthcare field, nurses and allied healthcare workers, in an attempt 

to bridge the gap in knowledge for the mental health of allied healthcare workers. We 

hypothesized that an increased or stressful perceived life stress, dependent on one’s occupation 

as either a nurse or an allied healthcare professional, influences the participant’s mental health 

status to be worse compared to before the pandemic. We also hypothesized that there is an 

association between PLS and MHCBP.  

Summary of Main Findings | It can be concluded that MHCBP and PLS are significantly 

weakly correlated to the occupation of nurses, in contrast, they are significantly moderately 

correlated in allied healthcare workers. The results suggest that nurses experience worse 

outcomes related to MHCBP and PLS compared to allied healthcare workers ages 35-44, 

working full time, and working in Ontario. The results also suggest that PLS has a significant 

correlation to MHCBP. 

Chi-squared & Spearman-Rho Analysis Interpretation| A Chi-squared test was run between 

occupation, PLS, and MHCBP to understand any between-group differences. It can be concluded 

that there was a significance of p<0.001 between occupations, for both of their reported MHCBP 

and PLS as seen in Table 1, indicating that the variables tested are associated with one another. 

Similarly, according to Table 4, the whole study population was used to determine if there is an 

association between MHCBP and PLS. The p-value of <0.001 indicates a statistically significant, 

indicating that the variables tested are associated with one another.  Other studies performed by 

CAMH (n.d) show that when stress becomes overwhelming and prolonged, there are increased 

risks for mental health problems, especially in the long term. This coincides with the significant 
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result reported in the Chi-squared analysis between PLS and MHCPB, which indicated that these 

variables are significantly associated. The Spearman Rho statistical test was conducted for nurses 

and allied healthcare workers separately to see if the ratings of PLS and MHCBP were correlated 

within each occupation group. According to Table 2, the allied healthcare workers had a 

significant moderate correlation between PLS and MHCBP (r = 0.330, p <0.001). However, it is 

important to note that according to Table 3, the correlation coefficient for nurses and their 

association between PLS and MHCBP was significantly weak (r = 0.123, p = 0.015). It was 

predicted that a stronger association between these two variables should result, however, there 

was no strong association to analyze the results upon. Other studies support the idea that there is 

a strong negative correlation between perceived occupational stress and psychological well-being 

(Suleman, 2018). This contrasts with the predictions of this study as there is only a significantly 

moderate (r = 0.330, p <0.001 in allied healthcare workers) or significantly weak (r = 0.123 p = 

0.015 in nurses) correlation. 

Comparison between studies | This study relates to other published findings similarly discussing 

COVID-19 and the mental health impacts suffered. However, most studies focus solely on 

nurses. For example, Havaei et al. examined the impact of the pandemic on the mental health of 

nurses in British Columbia using three different points in time to observe a decline in mental 

health as the pandemic progressed, similar to what this study’s results suggest (2021). Usually, if 

a study focuses on a different occupation other than nurses, the focus is on doctors such as the 

study conducted by Galbraith et al. examining the mental health of doctors during the pandemic 

where they also saw a decline in mental health status (2021). Many other studies focus on 

comparing the general population, isolated individuals, and healthcare workers such as studies 

done by He et al. in 2022 and Martín et al. in 2021, both of which reported a greater decline in 
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the mental health of healthcare workers, similar to this study's results according to Figure 1. Each 

of these studies focuses on one specific profession or groups of multiple professions. This places 

limitations on the analysis of the presence of a correlation between occupation and mental health 

scores. Many of these studies also take place in broad areas such as China, but by focusing on 

Ontario, there can be an increased and easier implementation of policy and practices in Ontario.  

Limitations | Previous literature using this data bank was not found. This could be due to 

publication bias and publishers only wanting to publish positive findings. The lack of published 

studies could also be due to a lack of funding and interest in these areas. The mental health data 

collected from the database was self-reported. In a study conducted by Kim et al., measures for 

stress were obtained through biomarkers such as heart rate and blood hormone levels. However, 

these results are surrogate to self-reported data, thus they do not always accurately measure the 

levels of stress, and are subject to confounding variables (Crawford et al., 2006). Moreover, 

another limitation that arises due to survey-based research is the aspect of social desirability, 

where participants may wish to present themselves in a favourable light. When implementing a 

self-report assessment to assess personality and attitudes, participants may give answers to 

appear favourable to either themselves or the interviewer (Rosenman et al., 2011). Furthermore, 

due to the length of the questionnaire, some respondents may report feeling survey fatigue in 

which they fail to give full attention to questions due to attention deficits, or non-compliance 

(Porter et al., 2004). Additionally, there were disparities between the population sizes of the two 

occupation groups surveyed, as there were significantly more allied healthcare workers (n = 603) 

than nurses (n = 390). This could have led to skewed analysis, results, and findings. The data 

collected for MHCBP and PLS were solely categorical (nominal), limiting the number of 
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statistical tests that can be performed in statistical softwares, such as SPSS, compared to 

continuous data.  

Future Directions and Implications | Healthcare workers who experience high levels of stress 

can produce worsened health outcomes for the patients they are responsible for (Maunder et al., 

2021). Interventions to attend to nurses and allied healthcare workers mental health should be 

implemented. Further studies should assess what methods of treatment are best for healthcare 

workers to alleviate the burden they face. This could include psychiatric intervention, paid time 

off, a decrease in amount of work, or other alternatives. As the pandemic begins to tail off, 

further questionnaires can be put in place to determine how healthcare workers’ perceived life 

stress and mental health have altered. As this study specifically focuses on nurses and allied 

healthcare workers, policies that aid in reducing the life stress of these occupations can 

ultimately lead to a better state of mental health. Figure 1 indicated that most nurses and allied 

healthcare workers experienced worsening mental health compared to before the pandemic. For 

this reason, the abolishment of Bill 124, which caps wages of nurses, could be a potential 

solution to reducing the number of nurses that perceive a more stressful life and worsened mental 

health compared to before the pandemic.  

Conclusion | To conclude, this study aimed to understand the association of PLS, determined by 

one’s occupation, and its impact on MHCBP. It also aims to understand the relationship between 

PLS and MHCBP. It was determined that both MHCBP and PLS are related to each other and 

also dependent on one’s occupation. Nurses reported worse MHCBP and a significantly weak 

association between PLS and MHCBP. In comparison, allied healthcare workers have a 

significantly moderate correlation between PLS and MHCBP. 
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IQWURGXFWLRQ

AQ e-cLgaUeWWe, aOVR NQRZQ aV a ³YaSe´ RU ³YaSe SeQ´, LV aQ eOecWURQLc deYLce WKaW

VLPXOaWeV cLgaUeWWe VPRNLQg (CeQWeUV fRU DLVeaVe CRQWURO aQd PUeYeQWLRQ [CDC], 2021a). IW KeaWV

a OLTXLd cRQWaLQLQg QLcRWLQe, fOaYRXULQgV aQd RWKeU cKePLcaOV WR SURdXce aQ LQKaOabOe aeURVRO

(CDC, 2021a). ReceQWO\, e-cLgaUeWWe XVe KaV becRPe YeU\ SUeYaOeQW LQ CaQada, SaUWLcXOaUO\

aPRQg adROeVceQWV (CDC, 2021a). IQ 2020, 14% Rf adROeVceQWV beWZeeQ WKe ageV Rf 15 aQd 19

VeOf-UeSRUWed WKaW WKe\ ³YaSed´ LQ WKe SaVW 30 da\V, UeSUeVeQWLQg WKe KLgKeVW SeUceQWage Rf

e-cLgaUeWWe XVe acURVV aOO age gURXSV (SWaWLVWLcV CaQada, 2021). TKLV ULVe LQ YaSLQg caQ be

aWWULbXWed WR LQcUeaVed acceVVLbLOLW\ dXe WR UeceQW OaZV SeUPLWWLQg UeWaLO ceQWeUV VXcK aV

cRQYeQLeQce VWRUeV WR VeOO e-cLgaUeWWeV (TRbRUe, 2019). AdYeUWLVePeQWV KaYe LQcUeaVLQgO\

SURPRWed e-cLgaUeWWe SURdXcWV aV a ³KeaOWKLeU aOWeUQaWLYe´ WR WUadLWLRQaO cLgaUeWWe VPRNLQg, ZKLcK

KaV cUeaWed a VeQVe Rf aSSeaO aPRQg WeeQageUV (TRbRUe, 2019). TR deWeU \RXWK fURP YaSLQg, WKe

GRYeUQPeQW Rf CaQada LQWURdXced WKe ³NeZ NLcRWLQe CRQceQWUaWLRQ LQ VaSLQg PURdXcWV

RegXOaWLRQV´ ZKLcK VeUYeV WR OLPLW QLcRWLQe cRQceQWUaWLRQ OeYeOV WR 20 Pg/PO aORQg ZLWK a

SURSRVed fOaYRXU baQ WR eOLPLQaWe aQ aVSecW Rf e-cLgaUeWWeV WKaW ZaV SaUWLcXOaUO\ aSSeaOLQg WR

adROeVceQWV (HeaOWK CaQada, 2021).

AOWKRXgK OLPLWed, VWXdLeV KaYe fRcXVed RQ WKe SK\VLcaO effecWV aVVRcLaWed ZLWK e-cLgaUeWWe

XVage. IQKaOLQg WKe YaSRXUV Rf e-cLgaUeWWeV aQd WKe accRPSaQ\LQg cKePLcaOV fURP fOaYRXULQg aQd

PeWaOOLc cRLOV Pa\ cUeaWe a VWaWe Rf R[LdaWLYe VWUeVV ZLWKLQ WKe bRd\ (TRbRUe, 2019). O[LdaWLYe

VWUeVV RccXUV ZKeQ WKe SURdXcWLRQ Rf UeacWLYe VSecLeV accXPXOaWed YLa VPRNLQg e[ceedV WKe

bRd\¶V abLOLW\ WR deWR[Lf\ WKeP, cUeaWLQg aQ LPbaOaQce (PL]]LQR eW aO., 2017). O[LdaWLYe VWUeVV LV

SaUWLcXOaUO\ KaUPfXO WR WKe bUaLQ aQd Pa\ cRQWULbXWe WR a P\ULad Rf aVVRcLaWed LVVXeV LQcOXdLQg

aWWeQWLRQ defLcLWV, aggUeVVLYe beKaYLRXU, PePRU\ LPSaLUPeQW, aQd VOeeS SURbOePV (TRbRUe,
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2019). AdROeVceQWV aUe SaUWLcXOaUO\ YXOQeUabOe aQd VXVceSWLbOe WR WKeVe cRgQLWLYe LPSacWV dXe WR

WKeLU RQgRLQg bUaLQ deYeORSPeQW, ZKLcK dReV QRW ceaVe XQWLO adXOWKRRd (TRbRUe, 2019). OXU

NQRZOedge Rf KRZ VPRNLQg WKe VSecLfLc cKePLcaOV LQ e-cLgaUeWWeV affecWV WKe bRd\ LV aQ acWLYeO\

gURZLQg aUea Rf UeVeaUcK. NLcRWLQe LV cRQWaLQed ZLWKLQ WKe YaSRXU Rf a YaVW PaMRULW\ Rf

e-cLgaUeWWeV VROd LQ NRUWK APeULca (CDC, 2021b). CRSLRXV aPRXQWV Rf UeVeaUcK KaYe

dePRQVWUaWed a cRUUeOaWLRQ beWZeeQ QLcRWLQe XVe aQd adYeUVe KeaOWK effecWV, aQd KaYe eYeQ

SURYLded bLRORgLcaO PecKaQLVPV LQ VRPe caVeV (AO-BaVKaLUeK eW aO., 2018; AUaQ\ eW aO., 2018;

OaNeV eW aO., 2016; JaeKQe eW aO., 2009). NLcRWLQe caQ QegaWLYeO\ affecW WKe NLdQe\V, WKe OXQgV, WKe

PXVcXORVNeOeWaO V\VWeP, aQd QeXURWUaQVPLWWeU V\VWePV, ZKLcK affecW VOeeS aQd PRRd (CDC,

2021b; AO-BaVKaLUeK eW aO., 2018; AUaQ\ eW aO., 2018; OaNeV eW aO., 2016; JaeKQe eW aO., 2009).

TKLV SaSeU ZLOO fRcXV VSecLfLcaOO\ RQ VOeeS TXaOLW\. SOeeS TXaOLW\ Pa\ be defLQed b\

PeWULcV VXcK aV VOeeS VaWLVfacWLRQ, da\WLPe VOeeSLQeVV, WURXbOe faOOLQg aVOeeS, aQd LQabLOLW\ WR VWa\

aZaNe (HeaUW aQd SWURNe, 2018). SOeeS deSULYaWLRQ LV e[WUePeO\ deWULPeQWaO WR KeaOWK aQd

deYeORSPeQW, ZLWK LQcUeaVLQg cRPSOe[LWLeV aQd PRUbLdLWLeV aPRQg \RXWK (BUaQd & KLURY, 2011).

CRQVeTXeQWO\, UeVeaUcK UegaUdLQg VXbVWaQceV WKaW VSecLfLcaOO\ LPSacW WKe TXaOLW\ Rf adROeVceQW

VOeeS VKRXOd be SULRULWLVed WR LPSURYe SROLcLeV aQd SUeYeQW SRRU KeaOWK RXWcRPeV. GLYeQ WKe ORQg

KLVWRU\ Rf WUadLWLRQaO cLgaUeWWe VPRNLQg, PXcK UeVeaUcK KaV beeQ cRQdXcWed LQYeVWLgaWLQg WKeLU

effecW RQ VOeeS TXaOLW\ (PXUaQL eW aO., 2019; KaQg & Bae, 2021). IQ cRQWUaVW, e-cLgaUeWWeV aUe a

UeOaWLYeO\ QeZeU SURdXcW, KaYLQg beeQ LQYeQWed LQ 2004 aQd OegaOLVed LQ 2018 LQ CaQada (HeaUW

aQd SWURNe, 2018). TKe SaXcLW\ Rf UeVeaUcK cRQceUQLQg e-cLgaUeWWeV aQd WKeLU effecW RQ VOeeS

TXaOLW\ LV RZed WR LWV LQfaQc\.

SRPe VWXdLeV KaYe e[SORUed VOeeSLQg LVVXeV aPRQg dXaO-XVeUV - XVLQg e-cLgaUeWWeV aQd

cRQYeQWLRQaO WRbaccR cLgaUeWWeV - aQd KaYe fRXQd WKeVe XVeUV WR KaYe ORZeU VOeeS TXaOLW\ LQ
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cRPSaULVRQ WR VLQgOe-XVeUV, VXggeVWLQg WKaW LQcUeaVed QLcRWLQe OeYeOV LV WKe PaLQ dULYeU Rf

decUeaVed VOeeS TXaOLW\ (BRddX eW aO., 2019). TKe OLWeUaWXUe KaV aOVR VXggeVWed WKaW WKe

cRPbLQaWLRQ Rf QLcRWLQe ZLWK WKe YaULRXV cKePLcaOV fRXQd LQ e-cLgaUeWWe YaSRXU caQ LQdXce

QegaWLYe effecWV RQ WKe TXaOLW\ Rf RQe¶V KeaOWK, eVSecLaOO\ LQ WKe PRUe YXOQeUabOe adROeVceQW

SRSXOaWLRQ (TRbRUe, 2019; CDC 2021b). TKLV aUea Rf UeVeaUcK LV UaSLdO\ gURZLQg aQd cRQVWLWXWeV

a WRSLc WR SULRULWLVe dXe WR WKe LQcUeaVe LQ adROeVceQW e-cLgaUeWWe XVe. SWLOO, WKeUe aUe QR NQRZQ

VWXdLeV WKaW ePSOR\ VeOf-UeSRUWed TXeVWLRQQaLUe daWa fURP CaQadLaQ adROeVceQWV WR e[SORUe aQ

aVVRcLaWLRQ beWZeeQ e-cLgaUeWWe XVe aQd VOeeS TXaOLW\.

TR addUeVV WKe gaS LQ WKe OLWeUaWXUe, WKLV VWXd\ LQWeQdV WR LQYeVWLgaWe Lf beLQg aQ e-cLgaUeWWe

XVeU (daLO\, ZeeNO\, RU PRQWKO\ XVe) LV aVVRcLaWed ZLWK VOeeS TXaOLW\ (aVVeVVed b\ a VeOf-UeSRUWed

TXeVWLRQQaLUe) LQ CaQadLaQ adROeVceQWV ageV 12 WR 17 \eaUV ROd cRPSaUed WR CaQadLaQ

adROeVceQWV Rf WKe VaPe age ZKR aUe QRQ-XVeUV (OeVV WKaQ PRQWKO\ XVe RU QR XVe aW aOO). IW LV

K\SRWKeVLVed WKaW e-cLgaUeWWe XVage ZLOO be LQYeUVeO\ UeOaWed WR VOeeS TXaOLW\. TKaW LV WR Va\ WKaW aV

e-cLgaUeWWe XVage LQcUeaVeV, VOeeS TXaOLW\ ZLOO decUeaVe aPRQg CaQadLaQ adROeVceQWV.

MHWKRGV

Canadian SWXdenW Tobacco, Alcohol and DrXgs SXrYe\

TKLV VWXd\ aQaO\Ved WKe UeVXOWV fURP WKe 2018-19 CaQadLaQ SWXdeQW TRbaccR, AOcRKRO aQd

DUXgV SXUYe\ (CSTADS), ZKLcK LV cRQdXcWed b\ HeaOWK CaQada. CSTADS LV aQ RbVeUYaWLRQaO,

cURVV-VecWLRQaO VXUYe\ WKaW LQYLWeV VWXdeQWV fURP gUadeV 7-12 fURP aOO WeQ CaQadLaQ SURYLQceV WR

VKaUe LQfRUPaWLRQ SULPaULO\ abRXW WKeLU VXbVWaQce XVe, bXW daWa UegaUdLQg dePRgUaSKLcV, TXaOLW\

Rf OLfe, aQd PeQWaO KeaOWK LV aOVR cROOecWed. TKe VXUYe\ TXeVWLRQV fURP WKe CSTADS WKaW Ze

RbWaLQed fURP OdeVL aQd ZeUe XVed LQ WKe VWaWLVWLcaO aQaO\VeV Rf WKLV VWXd\ aUe VKRZQ LQ WKe

cRdebRRN beORZ.
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SPSS QaPH WKaW LV WKH YaULaEOH? (SLPLOaU WR
LaEHO LQ SPSS)

CRGLQJ LQVWUXFWLRQV

E_cLgaUeWWe_XVage OQ KRZ PaQ\ Rf WKe OaVW 30 da\V dLd
\RX XVe aQ e-cLgaUeWWe (YaSe, YaSe
SeQ, WaQN & PRd, e-MXLce)?

1 = DaLO\ RU aOPRVW daLO\
2 = LeVV WKaQ daLO\, bXW aW OeaVW
RQce a ZeeN
3 = LeVV WKaQ ZeeNO\, bXW aW
OeaVW RQce a ZeeN
4 = LeVV WKaQ PRQWKO\
5 = NRW aW aOO
6 = I dR QRW NQRZ
99 = NRW SWaWed

GUade WKaW gUade aUe \RX LQ? 7 = GUade 7
8 = GUade 8
9 = GUade 9
10 = GUade 10
11 = GUade 11
12 = GUade 12

Se[ WKaW ZaV \RXU Ve[ aW bLUWK? 1 = FePaOe
2 = MaOe

SaWLVfLed IQ WKe OaVW 2 ZeeNV, KRZ RfWeQ KaYe
\RX feOW VaWLVfLed ZLWK \RXU VOeeS?

1 = EYeU\ da\/QLgKW
2 = SeYeUaO WLPeV
3 = TZLce
4 = OQce
5 = NeYeU
99 = NRW SWaWed

TLUed IQ WKe OaVW 2 ZeeNV, KRZ RfWeQ KaYe
\RX feOW WLUed/dUagged RXW/VOeeS\
dXULQg WKe da\?

1 = EYeU\ da\/QLgKW
2 = SeYeUaO WLPeV
3 = TZLce
4 = OQce
5 = NeYeU
99 = NRW SWaWed

FaOOLQg_aVOeeS IQ WKe OaVW 2 ZeeNV, KRZ RfWeQ KaYe
\RX Kad e[WUePeO\ KaUd WLPe faOOLQg
aVOeeS?

1 = EYeU\ da\/QLgKW
2 = SeYeUaO WLPeV
3 = TZLce
4 = OQce
5 = NeYeU
99 = NRW SWaWed

Missing DaWa
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SXUYe\ SaUWLcLSaQWV ZKR dLd QRW SURYLde aQ aQVZeU RU KaYe PLVVLQg daWa fRU aQ\ Rf WKe

VXUYe\ TXeVWLRQV PeQWLRQed LQ WKe abRYe cRdebRRN ZeUe UePRYed fURP WKe daWa VeW eQWLUeO\.

TKXV, WKe UePaLQLQg UeVSRQdeQWV LQ WKe daWa VeW Kad aQ aQVZeU SURYLded fRU eacK Rf WKe TXeVWLRQV

RXWOLQed LQ WKe abRYe cRdebRRN. TKLV ZaV dRQe VR WKaW SaUWLcLSaQWV ZKR dLd QRW SURYLde

UeVSRQVeV fRU ceUWaLQ TXeVWLRQV ZRXOd QRW be SaUW Rf VRPe aQaO\VeV aQd e[cOXded fURP RWKeUV.

FURP a WRWaO Rf 62 850 UeVSRQdeQWV, 8236 UeVSRQdeQWV Kad PLVVLQg daWa LQ aW OeaVW RQe Rf WKe

VXUYe\ TXeVWLRQV Rf LQWeUeVW aQd ZeUe VXbVeTXeQWO\ UePRYed fURP WKe daWa VeW. TKLV OefW 54614

UeVSRQdeQWV XVed LQ WKe aQaO\VeV e[SOaLQed LQ XScRPLQg VecWLRQV.

SWXd\ GroXps

TKe VWXd\ UeVSRQdeQWV ZeUe VSOLW LQWR WZR gURXSV fRU WKe LQdeSeQdeQW YaULabOe, VPRNLQg

VWaWXV. TKe UeVSRQVeV ³dail\ or almosW dail\´, ³less Whan dail\, bXW aW leasW once a Zeek´, RU

³less Whan Zeekl\, bXW aW leasW once a monWh´ WR WKe TXeVWLRQ ³On hoZ man\ of Whe lasW 30 da\s

did \oX Xse an e-cigareWWe (Yape, Yape pen, Wank & mod, e-jXice)?´ ZeUe cROOaSVed LQWR a VLQgOe,

QeZ caWegRU\ QaPed ³UVeU´. FRU WKe VaPe TXeVWLRQ, WKe UeVSRQVeV ³less Whan monWhl\´ aQd ³noW

aW all´ ZeUe cROOaSVed LQWR a VLQgOe, QeZ caWegRU\ QaPed ³NRQ-XVeU´. TKe YaULabOe ZaV cROOaSVed

LQ a PaQQeU WKaW VeSaUaWed WKe UeVSRQVeV baVed RQ ZKeUe Ze beOLeYe a WKUeVKROd e[LVWV fRU

RbVeUYabOe QegaWLYe KeaOWK effecWV aV a UeVXOW Rf VPRNLQg.

FRU aVVeVVLQg WKe deSeQdeQW YaULabOe Rf VOeeS TXaOLW\, WKe WKUee VXUYe\ TXeVWLRQV ZeUe

XVed: ³In Whe lasW 2 Zeeks, hoZ ofWen haYe \oX felW saWisfied ZiWh \oXr sleep?´, ³In Whe lasW 2

Zeeks, hoZ ofWen haYe \oX felW Wired/dragged oXW/sleep\ dXring Whe da\?´, aQd ³In Whe lasW 2

Zeeks, haYe \oX had an e[Wremel\ hard Wime falling asleep?´. TKe SRVVLbOe UeVSRQVeV fRU aOO WKUee

TXeVWLRQV ZeUe LdeQWLcaO: ³eYer\ da\/nighW´, ³seYeral Wimes´, ³WZice´, ³once´, aQd ³neYer´. FRU

WKe fLUVW VXUYe\ TXeVWLRQ (³In Whe lasW 2 Zeeks, hoZ ofWen haYe \oX felW saWisfied ZiWh \oXr
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sleep?´), WKe UeVSRQVeV ³eYer\ da\/nighW´ aQd ³seYeral Wimes´ ZeUe cROOaSVed LQWR a VLQgOe, QeZ

caWegRU\ QaPed ³SaWLVfLed´. TKe UePaLQLQg UeVSRQVeV (³WZice´, ³once´, aQd ³neYer´) ZeUe

cROOaSVed LQWR a VLQgOe, QeZ caWegRU\ QaPed ³NRW VaWLVfLed´. TKe WZR UePaLQLQg VXUYe\ TXeVWLRQV

Kad WKeLU UeVSecWLYe UeVSRQVeV cROOaSVed LQ WKe VaPe PaQQeU, KRZeYeU, WKe QeZ caWegRULeV ZeUe

QaPed ³YeV´ aQd ³NR´, UeVSecWLYeO\, WR LQdLcaWe ZKeWKeU RU QRW WKe UeVSRQdeQWV e[SeULeQced WKe

VOeeS dLVWXUbaQce e[SOaLQed LQ WKe TXeVWLRQ. TKeVe YaULabOeV ZeUe cROOaSVed LQ a PaQQeU WKaW

aVVXPeV WKe UeVSRQVeV ³WZice´, ³once´, aQd ³neYer´ aUe QegOLgLbOe fUeTXeQcLeV aQd WKe

UeVSRQVeV ³eYer\ da\/nighW´ aQd ³seYeral Wimes´ aUe QRWabOe fUeTXeQcLeV.

SWaWisWical Anal\sis

TKe daWa aQaO\VLV ZaV cRQdXcWed XWLOLVLQg SPSS SWaWLVWLcaO TRRO deYeORSed b\ IBM aQd

WKe VLgQLfLcaQce OeYeO ZaV VeW WR P < 0.05.

A cKL-VTXaUed WeVW ZaV XVed WR deWeUPLQe Lf a VWaWLVWLcaOO\ VLgQLfLcaQW dLffeUeQce e[LVWV

beWZeeQ WKe e[SecWed aQd RbVeUYed SURSRUWLRQV Rf WKe UeVSRQVeV fRU WKe deSeQdeQW YaULabOeV

baVed RQ WKeLU VPRNLQg VWaWXV. TKLV WeVW ZaV aSSURSULaWe aV aOO daWa ZaV caWegRULcaO aQd WKe

caWegRULeV cRXOd be VeW XS LQ a 2[2 cRQWLQgeQc\ WabOe aV VKRZQ beORZ. A cKL-VTXaUed WeVW ZaV

cRQdXcWed fRU WKe SURSRUWLRQV Rf eacK Rf WKe WKUee deSeQdeQW YaULabOeV (³In Whe lasW 2 Zeeks, hoZ

ofWen haYe \oX felW saWisfied ZiWh \oXr sleep?´, ³In Whe lasW 2 Zeeks, hoZ ofWen haYe \oX felW

Wired/dragged oXW/sleep\ dXring Whe da\?´, aQd ³In Whe lasW 2 Zeeks, haYe \oX had an e[Wremel\

hard Wime falling asleep?´) baVed RQ VPRNLQg VWaWXV (UVeU/NRQ-XVeU).

A bLQaU\ ORgLVWLc UegUeVVLRQ ZaV XVed WR deWeUPLQe WKe degUee WR ZKLcK VPRNLQg VWaWXV

LPSacWV WKe OLNeOLKRRd Rf RQe e[SeULeQcLQg WKe RXWcRPeV RXWOLQed LQ WKe deSeQdeQW YaULabOe

VXUYe\ TXeVWLRQV. A bLQaU\ ORgLVWLc UegUeVVLRQ ZaV XVed becaXVe WKe deSeQdeQW YaULabOe ZaV

caWegRULcaO ZLWK WZR caWegRULeV. TKe WeVW ZaV aSSURSULaWe aV WKe aVVXPSWLRQV Rf a ORgLVWLc
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UegUeVVLRQ ZeUe QRW YLROaWed: WKe VaPSOe VL]e ZaV OaUge eQRXgK (N=62850), WKeUe ZeUe QR

RXWOLeUV aV WKe daWa ZaV caWegRULcaO, aQd RQO\ RQe SUedLcWRU ZaV XVed, VR cRUUeOaWLRQ beWZeeQ

SUedLcWRU YaULabOeV dLd QRW Qeed WR be cKecNed. TKUee bLQaU\ ORgLVWLc UegUeVVLRQV ZeUe UXQ, RQe

fRU eacK Rf WKe deSeQdeQW YaULabOeV, aOO ZLWK WKe SUedLcWRU YaULabOe Rf VPRNLQg VWaWXV.

RHVXOWV

TKe RULgLQaO VaPSOe VL]e Rf WKe daWabaVe ZaV 62,850. A fLQaO QXPbeU Rf 54,614

SaUWLcLSaQWV ZeUe LQcOXded LQ WKe aQaO\VeV XSRQ SUecOXdLQg 8,236 SaUWLcLSaQWV fURP WKe fLQaO

aQaO\VLV dXe WR PLVVLQg daWa UeVSRQVeV ZLWK UeVSecW WR WKe VWXd\¶V deSeQdeQW YaULabOe.

FRU RXU SULPaU\ aQaO\VLV, a cKL-VTXaUe WeVW ZaV SeUfRUPed beWZeeQ WKe LQdeSeQdeQW

YaULabOe (e-cLgaUeWWe XVage) aQd RXU VWXd\ dePRgUaSKLcV, aV VeeQ LQ TabOe 1. TKLV ZaV cRQdXcWed

WR fLQd VWaWLVWLcaOO\ VLgQLfLcaQW dLffeUeQceV LQ SURSRUWLRQV Rf SeRSOe ZKR faOO LQWR gURXSV b\ Ve[,

gUade aQd RXU deSeQdaQW YaULabOe VOeeS. TKeUe ZaV XOWLPaWeO\ a VWaWLVWLcaOO\ VLgQLfLcaQW dLffeUeQce

beWZeeQ VeYeUaO deVcULSWLYe YaULabOeV aQd aOO 3 deSeQdeQW YaULabOeV PeaVXULQg VOeeS TXaOLW\.

TaEOH 1

CKaUacWeULVWLcV Rf YRXWK E-CLgaUeWWe UVage SWXd\ ZLWK EffecW RQ SOeeS LQ PaUWLcLSaQWV fURP

GUade 7-12. DescripWiYe CharacWerisWics of SWXd\ PopXlaWion [N = 54614].

CKaUaFWHULVWLFV TRWaO E-CLJaUHWWH
NRQ-UVHUV

E-CLJaUHWWH
UVHUV

P-VaOXH 𝜒2

GUaGH

7 10,728 10,216 (95.3) 512 (4.7)

8 10,349 9,246 (89.3) 1,103 (10.7)

9 10,165 8,287 (81.5) 1,878 (18.5)

10 9,884 7,252 (73.4) 2,632 (26.6)

11 8,413 5,813 (69.1) 2,602 (30.9)
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12 5,075 3,129 (61.7) 1,946 (38.3)

TRWaO 54,614 43,941(80.5) 10,673 (19.5) < .001* 4165.7

SH[ 136.3

MaOe 27,310 21,432 (78.5) 5,878 (21.5) < .001*

FePaOe 27,304 22,509 (82.4) 4,795 (17.6) < .001*

HaYH \RX EHHQ VaWLVILHG
ZLWK \RXU VOHHS LQ WKH
OaVW 2 ZHHNV?

661.3

YeV - SaWLVfLed 21,203 15,898 (75.0) 5,305 (25.0) < .001*

NR - UQVaWLVfLed 33,411 28,043 (84.0) 5,368 (16.0) < .001*

HaYH \RX IHOW WLUHG
GXULQJ WKH Ga\ LQ WKH OaVW
2 ZHHNV?

932.2

YeV 27,660 20,840 (75.3) 6,820 (24.7) < .001*

NR 26,954 23,101(85.7) 3,853(14.3) < .001*

HaYH \RX KaG aQ
H[WUHPHO\ KaUG WLPH
IaOOLQJ aVOHHS LQ WKH OaVW 2
ZHHNV?

531.1

YeV 19,822 14,969 (75.5) 4,913 (24.5) < .001*

NR 34,732 28,972 (83.4) 5,760 (16.6) < .001*

VaOXeV SUeVeQWed LQ TabOe 1 aUe VKRZQ aV fUeTXeQc\ aQd SeUceQW. TKe daWa LQ WabOe RQe ZaV
RbWaLQed XVLQg a cKL-VTXaUe WeVW. PURSRUWLRQV Rf e-cLgaUeWWe XVeUV beWZeeQ PaOeV aQd fePaOeV aQd
beWZeeQ gUadeV ZeUe VWaWLVWLcaOO\ VLgQLfLcaQW, P < .001*. SOeeS VaWLVfacWLRQ VLgQLfLcaQWO\ dLffeUed
beWZeeQ gURXSV,  P < .001*. PURSRUWLRQV Rf UVeUV aQd NRQ-UVeUV KaYLQg aQ e[WUePeO\ KaUd WLPe
faOOLQg aVOeeS aQd feeOLQg WLUed dXULQg WKe da\ ZeUe bRWK VWaWLVWLcaOO\ VLgQLfLcaQW beWZeeQ gURXSV
ZLWK P < .001*. TKe OaUgeVW dLffeUeQce beWZeeQ e[SecWed aQd RbVeUYed daWa fRU WKe deSeQdaQW
YaULabOe ZaV fRU feeOLQg WLUed dXULQg WKe da\, aV VKRZQ ZLWK WKe 𝜒2 YaOXe Rf 932.2.

TKe QXPbeU Rf UeVSRQdeQWV WKaW faOO LQWR eLWKeU caWegRU\ fRU eacK deSeQdeQW YaULabOe aQd

fRU PaOeV aQd fePaOeV aUe VKRZQ LQ FLgXUe 1. MRUe PaOeV ZeUe fRXQd WR XVe E-CLgaUeWWeV WKaQ

fePaOeV. A KLgKeU SURSRUWLRQ Rf QRQ-XVeUV ZeUe fRXQd WR be PRUe XQVaWLVfLed WKaQ VaWLVfLed ZLWK
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WKeLU VOeeS. A KLgKeU SURSRUWLRQ Rf XVeUV WKaQ QRQ-XVeUV UeSRUWed KaYLQg dLffLcXOW\ faOOLQg aVOeeS.

A KLgKeU SURSRUWLRQ Rf XVeUV WKaQ QRQ-XVeUV aOVR UeSRUWed feeOLQg WLUed dXULQg WKe da\.

FLJXUH 1. TKe SURSRUWLRQV Rf E-cLgaUeWWe XVeUV aQd QRQ-XVeUV RQ VOeeS TXaOLW\ aQd beWZeeQ WKe

Ve[eV.

EacK gUaSK cRPSaUeV WKe QXPbeU Rf UeVSRQdeQWV ZKR faOO LQWR WKe XVeU aQd QRQ-XVeU gURXSV aQd
WKeLU aVVRcLaWLRQ ZLWK WKe VOeeS TXaOLW\.  PaQeO A VKRZV WKe dLffeUeQce LQ E-CLgaUeWWe XVage
beWZeeQ PaOeV aQd fePaOeV. PaQeO B VKRZV WKe SURSRUWLRQV Rf XVeUV aQd QRQ-XVeUV WKaW UeSRUWed
beLQg VaWLVfLed ZLWK WKeLU VOeeS. PaQeO C VKRZV ZKeWKeU XVeUV RU QRQ-XVeUV UeSRUWed feeOLQg WLUed
dXULQg WKe da\. PaQeO D VKRZV WKe dLffeUeQce LQ dLffLcXOW\ faOOLQg aVOeeS beWZeeQ XVeUV aQd
QRQ-XVeUV.

FRU RXU VecRQdaU\ aQaO\VLV, a bLQaU\ ORgLVWLc UegUeVVLRQ ZaV cRQdXcWed WR LdeQWLf\

UeOaWLRQVKLSV aQd WKe dLUecWLRQ Rf WKRVe UeOaWLRQVKLSV beWZeeQ VOeeS TXaOLW\ aQd e-cLgaUeWWe XVe aV

VeeQ LQ WabOe 2. TKLV ZaV dRQe WR deWeUPLQe aQ\ VLgQLfLcaQW dLffeUeQceV LQ VOeeS TXaOLW\ aQd WKe
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PagQLWXde Rf WKe effecW Rf e-cLgaUeWWe XVe. We XOWLPaWeO\ fRXQd VLgQLfLcaQW dLffeUeQceV aQd aQ

LQcUeaVe LQ WKe accXUac\ Rf RQe Rf RXU PRdeOV gLYeQ WKe SUedLcWRU YaULabOe.

TaEOH 2. EffecW Rf e-cLgaUeWWe XVage RQ VOeeS TXaOLW\ aV VKRZQ WKURXgK bLQaU\ ORgLVWLc UegUeVVLRQ.

DHSHQGHQW
VaULaEOH

BORFN 0
PHUFHQWaJH

OPQLEXV THVW
SLJQLILFaQFH

BORFN 1
PHUFHQWaJH
(PAC)

OYHUaOO
SLJQLILFaQFH

E[S(B)

FeOW WLUed dXULQg
WKe da\ LQ WKe
OaVW 2 ZeeNV

50.6 P < .001*
𝜒2 = 943.0

54.8 P < .001* .510

SaWLVfacWLRQ
ZLWK VOeeS LQ
WKe OaVW 2 ZeeNV

61.2 P < .001*
𝜒2 = 649.2

61.2 P < .001* 1.743

E[WUePeO\ KaUd
WLPe faOOLQg
aVOeeS LQ WKe
OaVW 2 ZeeNV

63.6 P < .001*
𝜒2 = 519.4

63.6 P < .001* .606

OPQLbXV gRRdQeVV Rf fLW WeVW ZaV VLgQLfLcaQW fRU eacK deSeQdeQW YaULabOe RXWSXW. OYeUaOO WeVW
VLgQLfLcaQce ZaV VLgQLfLcaQW fRU eacK YaULabOe. OQO\ feeOLQg WLUed dXULQg WKe da\ Kad aQ LQcUeaVe
LQ accXUac\ fURP bORcN 0 WR 1. SOeeS VaWLVfacWLRQ Kad a SRVLWLYe UeOaWLRQVKLS ZLWK RXU SUedLcWRU
YaULabOe EXP(B) > 1 ZKLOe WKe RWKeU WZR YaULabOeV Kad a QegaWLYe UeOaWLRQVKLS EXP(B) < 1.
DLVFXVVLRQ

Demographics

E-cLgaUeWWe XVe LQ CaQadLaQ adROeVceQWV KaV VXbVWaQWLaOO\ LQcUeaVed dXe WR UeceQW OaZV

SeUPLWWLQg UeWaLO ceQWeUV WR VeOO e-cLgaUeWWeV (TRbRUe, 2019). PUeYLRXV UeVeaUcK KaV dePRQVWUaWed

WKaW cLgaUeWWe VPRNLQg QegaWLYeO\ LPSacWV KeaOWK aQd VOeeS TXaOLW\ dXe WR LWV QLcRWLQe cRQWeQW

(BURRN eW aO., 2015). SLQce QLcRWLQe LV aOVR a Ne\ cRPSRXQd LQ e-cLgaUeWWeV, WKe effecWV Rf

e-cLgaUeWWe XVe RQ VOeeS TXaOLW\ LV a gURZLQg aUea Rf VWXd\. We VRXgKW WR e[SaQd RQ WKLV UeVeaUcK

aQd e[SORUe ZKeWKeU WKeUe LV aQ aVVRcLaWLRQ beWZeeQ e-cLgaUeWWe XVage aQd VOeeS TXaOLW\ LQ

CaQadLaQ adROeVceQWV. We dLd WKLV b\ aVVeVVLQg WKe SXbOLcO\ aYaLOabOe UeVXOWV fURP WKe 2018-19

CSTADS cRQdXcWed b\ HeaOWK CaQada.

367

Noella Noronha



12

We fRXQd WKaW WKe YaVW PaMRULW\ (80.5%) Rf VXUYe\ UeVSRQdeQWV dLd QRW LdeQWLf\ aV

e-cLgaUeWWe XVeUV (TabOe 1). IQ OLQe ZLWK RXU RbVeUYaWLRQV, CXOOeQ eW aO. (2018) fRXQd WKaW

aSSUR[LPaWeO\ 79.2% Rf APeULcaQ KLgKVcKRRO VWXdeQWV Kad QRW XVed aQ e-cLgaUeWWe LQ WKe SaVW 30

da\V. We aOVR RbVeUYed WKaW a KLgKeU SURSRUWLRQ Rf PaOe UeVSRQdeQWV VeOf-LdeQWLfLed aV e-cLgaUeWWe

XVeUV WKaQ fePaOe UeVSRQdeQWV (FLgXUe 1A). IQdeed, LW LV UeSRUWed WKaW PeQ aUe PRUe OLNeO\ WR XVe

VXbVWaQceV cRPSaUed ZLWK ZRPeQ (KRRVKabL eW aO., 2010; McEOUaWK eW aO., 2016). DUXg XVe WeQdV

WR be KLgKeU LQ PaOe adROeVceQWV, aV WKe\ aUe PRUe OLNeO\ WR eQgage LQ ULVN\ beKaYLRXU cRPSaUed

WR fePaOe adROeVceQWV (BecNeU eW aO., 2017). MaOe adROeVceQWV aUe aOVR PRUe OLNeO\ WR cRQVXPe

VXbVWaQceV fRU VWUeVV PaQagePeQW aQd aV a Za\ WR fLW LQ ZLWK WKeLU SeeUV (KRRVKabL eW aO., 2010).

We aOVR fRXQd WKaW e-cLgaUeWWe XVe LQcUeaVed ZLWK age gURXS (TabOe 1). FRU LQVWaQce,

10.7% Rf gUade 8 UeVSRQdeQWV VeOf-LdeQWLfLed aV XVeUV, ZKLOe aOPRVW WZLce WKLV SURSRUWLRQ Rf gUade

12 UeVSRQdeQWV (19.5%) VeOf-LdeQWLfLed aV XVeUV (TabOe 1). TKLV RbVeUYaWLRQ LV LQ OLQe ZLWK

SUeYLRXV UeVeaUcK WKaW KaV QRWed WKaW ROdeU WeeQV LQ KLgKVcKRRO KaYe LQcUeaVed aYaLOabLOLW\ WR

VXbVWaQceV, aUe PRUe OLNeO\ WR eQgage LQ KLgK ULVN beKaYLRXUV, aQd WU\ QeZ WKLQgV (VRONRZ, 2010).

TKeUe aUe aOVR PRUe VRcLaO acWLYLWLeV LQ KLgKVcKRRO WKaW LQYROYe VXbVWaQceV aV cRPSaUed ZLWK

PLddOe VcKRRO (VRONRZ, 2010).

E-cigareWWe Xse and sleep healWh oXWcomes

NRWabO\, PRUe WKaQ KaOf Rf aOO UeVSRQdeQWV (XVeUV aQd QRQ-XVeUV) UeSRUWed dLVVaWLVfacWLRQ

ZLWK WKeLU VOeeS (TabOe 1; TabOe 2; FLgXUe 1B). TKLV LV QRW VXUSULVLQg aV VWXdeQWV WeQd WR UeSRUW

SRRU VOeeS TXaOLW\ cRPSaUed ZLWK PRVW age gURXSV (LLX eW aO., 2020). OQe VWXd\ fRXQd WKaW

KLgKVcKRRO VWXdeQWV e[SeULeQced WKe PRVW SUeYaOeQce Rf VKRUWeU VOeeS dXUaWLRQ (70.8%), da\

d\VfXQcWLRQ (84.7%), aQd SRRU VOeeS TXaOLW\ (17.2%) cRPSaUed ZLWK eOePeQWaU\ VcKRRO VWXdeQWV

aQd cROOege VWXdeQWV (LLX eW aO., 2020).
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TKe UeVXOWV fURP RXU CKL-VTXaUed aQaO\VLV LQdLcaWed WKaW WKeUe ZaV a VWaWLVWLcaOO\

VLgQLfLcaQW dLffeUeQce beWZeeQ XVeUV aQd QRQ-XVeUV fRU WKe WKUee deSeQdeQW YaULabOeV. TKe UeVXOWV

fURP WKe bLQaU\ ORgLVWLc UegUeVVLRQ LQdLcaWed WKe dLUecWLRQaO QaWXUe Rf WKRVe dLffeUeQceV. TKe

E[S(B) YaOXeV LQdLcaWe WKaW WKe RddV Rf QRW feeOLQg WLUed dXULQg WKe da\ aUe 0.510 WLPeV ORZeU

aPRQg XVeUV, WKe RddV Rf beLQg VaWLVfLed ZLWK VOeeS aUe 1.743 WLPeV KLgKeU aPRQg XVeUV, aQd WKe

RddV Rf QRW KaYLQg aQ e[WUePeO\ KaUd WLPe faOOLQg aVOeeS aUe 0.606 WLPeV ORZeU aPRQg XVeUV. TKe

VOeeS VaWLVfacWLRQ UeVXOW cRQWUadLcWV RXU K\SRWKeVLV aQd ZKaW WKe cXUUeQW OLWeUaWXUe VXggeVWV,

KRZeYeU, LW LV WKe RQO\ cRQWUadLcWRU\ UeVXOW. TKXV, Ze aUe Oed WR beOLeYe WKaW RWKeU cRQfRXQdLQg

YaULabOeV PXVW KaYe LPSacWed WKRVe UeVSRQVeV. TKeVe fLQdLQgV, ZLWK WKe e[ceSWLRQ Rf WKe

VaWLVfacWRU\ VOeeS UeVXOWV, aOLgQ ZLWK SULRU UeVeaUcK. BUeWW eW aO. (2020) fRXQd WKaW e-cLgaUeWWe XVeUV

e[SeULeQce ZRUVe VOeeS KeaOWK WKaQ QRQ-XVeUV LQ APeULcaQ cROOege VWXdeQWV (Q=1664). AQRWKeU

ORQgLWXdLQaO VWXd\ b\ RLeKP eW aO. (2020) fROORZed APeULcaQ adROeVceQWV (Q=9,588) fURP 2013

WR 2015 aQd aVVeVVed WKeLU VOeeS-UeOaWed cRPSOaLQWV, VXcK aV faOOLQg aVOeeS dXULQg WKe da\,

UeVWOeVVQeVV, aQd bad dUeaPV. TKe\ fRXQd WKaW e-cLgaUeWWe XVe VLgQLfLcaQWO\ LQcUeaVed WKeLU RddV

fRU VOeeS-UeOaWed cRPSOaLQWV (RLeKP eW aO., 2020). A cURVV-VecWLRQaO VWXd\ b\ WLeQeU eW aO. (2020)

aOVR QRWed WKaW e-cLgaUeWWe XVe ZaV aVVRcLaWed ZLWK OeVV VOeeS LQ \RXQg APeULcaQ adXOWV (Q=2889).

IW LV cOeaU WKaW SULRU UeVeaUcK KaV begXQ WR eVWabOLVK aQ aVVRcLaWLRQ beWZeeQ e-cLgaUeWWe XVe aQd

SRRU VOeeS TXaOLW\. OXU VWXd\ fLQdLQgV e[SaQd RQ WKeVe fLQdLQgV aQd SURYLde eYLdeQce WKaW WKLV

aVVRcLaWLRQ aOVR aSSOLeV WR CaQadLaQ adROeVceQWV.

AOWKRXgK Ze dLd QRW e[SORUe geQdeU dLffeUeQceV ZLWK UeVSecW WR VOeeS KeaOWK, SUeYLRXV

UeVeaUcK KaV fRXQd WKaW e-cLgaUeWWe XVe LV aVVRcLaWed ZLWK ZRUVe VOeeS TXaOLW\ aQd VOeeS OaWeQc\ LQ

ZRPeQ (BRddX eW aO., 2019; MaOKRWUa eW aO., 2021).

LimiWaWions, implicaWions, and fXWXre direcWions,
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TKe fLQdLQgV Rf WKLV VWXd\ aUe VXbMecW WR OLPLWaWLRQV. FRU LQVWaQce, Ze dLd QRW caSWXUe

NQRZQ ULVN facWRUV Rf SRRU VOeeS KeaOWK LQ RXU aQaO\VLV. SSecLfLcaOO\, adROeVceQW UeVSRQdeQWV Pa\

KaYe cRQVXPed RWKeU VXbVWaQceV VXcK aV cLgaUeWWeV, aOcRKRO, aQd/RU LOOLcLW dUXgV WKaW aUe

cRQdXcLYe WR XQKeaOWK\ VOeeS KabLWV (WeWWeU & YRXQg, 1994; SWeLQQ & FULedPaQQ, 2005). PRRU

PeQWaO KeaOWK, a VedeQWaU\ OLfeVW\Oe, aQd UegXOaU eOecWURQLc-VcUeeQ XVe aUe addLWLRQaO facWRUV ZLWK

NQRZQ cRQVeTXeQceV WR VOeeS KeaOWK LQ adROeVceQWV aQd ZeUe aOVR QRW caSWXUed LQ RXU aQaO\VLV

(WaLbeUg eW aO., 2021; YaQg eW aO., 2017; HaOe eW aO., 2018). AddLWLRQaOO\, dXe WR WKe QaWXUe Rf RXU

daWa cROOecWLRQ PeWKRdV, RXU fLQdLQgV Pa\ be affecWed b\ VXUYe\ UeVSRQVe bLaVeV. AdROeVceQWV,

eVSecLaOO\ cRPSaUed ZLWK RWKeU age gURXSV, aUe PRUe OLNeO\ WR PLVUeSUeVeQW UeVSRQVeV WR aSSeaU

PRUe VRcLaOO\ deVLUabOe (AOWKXbaLWL, 2016; LaWNLQ eW aO., 2017). TKLV SaUWLcXOaUO\ aSSOLeV WR

TXeVWLRQV WKaW gaXge WKeLU VXbVWaQce XVe KabLWV (AOWKXbaLWL, 2016; LaWNLQ eW aO., 2017).

SSecLfLcaOO\, VRPe LQdLYLdXaOV Pa\ KaYe RYeU-UeSRUWed RU XQdeU-UeSRUWed WKeLU e-cLgaUeWWe XVe,

deSeQdLQg RQ WKeLU SeUceSWLRQ Rf µVRcLaOO\ deVLUabOe¶ beKaYLRXU (LaWNLQ eW aO., 2017). TKeUe Pa\

aOVR be UecaOO bLaV becaXVe WKe VXUYe\ TXeVWLRQV UeTXeVWed WKe VXUYe\ UeVSRQdeQWV WR UecaOO WKeLU

beKaYLRXU aQd eYeQWV fURP WKe SaVW WZR ZeeNV (AOWKXbaLWL, 2016). FLQaOO\, aV a UeVXOW Rf

cROOaSVLQg WKe VXUYe\ UeVSRQVeV LQWR dLcKRWRPRXV caWegRULcaO YaULabOeV, Ze effecWLYeO\ decUeaVed

WKe VSecLfLcLW\ Rf KRZ WKe YaULabOeV ZeUe RULgLQaOO\ VWUaWLfLed. CRQVeTXeQWO\, RXU UeVXOWV dR QRW

cRQVLdeU a ZLde UaQge Rf SRVVLbOe degUeeV.

IW KaV beeQ ZeOO VWXdLed WKaW cKURQLc VOeeS LQVXffLcLeQc\ LV aVVRcLaWed ZLWK a P\ULad Rf

adYeUVe KeaOWK RXWcRPeV LQ adROeVceQWV (BXVK eW aO., 2021). FRU e[aPSOe, LW LQcUeaVeV WKeLU

OLNeOLKRRd Rf SRRU VeOf-eVWeeP, deSUeVVLRQ, aQd aQ[LeW\ (WRRdV & ScRWW, 2016). IW caQ aOVR UedXce

cRgQLWLYe abLOLW\, fRcXV, cRQceQWUaWLRQ aQd VcKRRO SeUfRUPaQce (BUXce eW aO., 2017). AV VXcK,

WKeVe fLQdLQgV KaYe SXbOLc KeaOWK LPSOLcaWLRQV. FRU e[aPSOe, edXcaWLRQaO SURgUaPV KaYe VXcceVV
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LQ SUeYeQWLQg aQd deWeUULQg VXbVWaQce XVe (MeOeQde]-TRUUeV eW aO., 2017). WLWK UeVSecW WR

deWeUULQg e-cLgaUeWWe XVe, a fedeUaOO\-LQLWLaWed edXcaWLRQaO SURgUaP WKaW WeacKeV \RXQgeU cKLOdUeQ

aQd adROeVceQWV Rf WKe VRcLaO, SV\cKRORgLcaO, aQd SK\VLcaO KeaOWK cRQVeTXeQceV Rf e-cLgaUeWWe XVe

LV RQe VXcK VROXWLRQ (MeOeQde]-TRUUeV eW aO., 2017). MaQ\ adROeVceQWV aOVR XVe e-cLgaUeWWeV WR

VeOf-PedLcaWe fRU VWUeVV (JKa & KUagXOMac, 2021). EdXcaWLQg \RXQg cKLOdUeQ aQd adROeVceQWV

aSSURSULaWe aQd KeaOWK\ VWUeVV-PaQagePeQW PecKaQLVPV LV aQRWKeU VXcK VROXWLRQ (BacN eW aO.,

2007). A UeceQW aPeQdPeQW LQ fedeUaO SROLc\ KaV UeVWULcWed WKe VaOe Rf fOaYRXUed e-cLgaUeWWeV WR

adXOW-RQO\ YeQdRUV (CaQada, 2021). PeUKaSV fXUWKeU UeVWULcWLRQ RQ YeQdRUV Pa\ KeOS WR fXUWKeU

OLPLW aYaLOabLOLW\ WR adROeVceQWV (O¶CRQQeU eW aO., 2019).

FXUWKeU UeVeaUcK LV UeTXLUed WR XQdeUVWaQd ZKeWKeU RWKeU facWRUV caQ e[SOaLQ WKe SRRU

VOeeS TXaOLW\ WKaW aUe aVVRcLaWed ZLWK e-cLgaUeWWe XVe LQ CaQadLaQ adROeVceQWV aQd ZKeWKeU WKeVe

facWRUV KaYe a V\QeUgLVWLc effecW. LRQgLWXdLQaO VXUYe\V WKaW fROORZ WKe VaPe VaPSOe gURXS fRU a

ORQg SeULRd Rf WLPe caQ KeOS LPSURYe RXU XQdeUVWaQdLQg Rf ZKeWKeU WKLV aVVRcLaWLRQ UePaLQV WUXe

RYeU WLPe. AddLWLRQaO VXUYe\V caQ gaWKeU VWXdeQW SeUceSWLRQV ZKeUeLQ UeVSRQdeQWV caQ

VeOf-LdeQWLf\ facWRUV WKaW Pa\ cRQWULbXWe WR WKeLU VOeeS KeaOWK.

IQ WKLV VWXd\, Ze e[SaQd RQ aQd UeSOLcaWe WKe fLQdLQgV Rf SUeYLRXV UeVeaUcK ZLWK a fRcXV

RQ CaQadLaQ adROeVceQWV, aQd WKXV, add WR WKe gURZLQg OLWeUaWXUe RQ WKe UeOaWLRQVKLS beWZeeQ

e-cLgaUeWWe XVe aQd VOeeS TXaOLW\. E-cLgaUeWWe XVe LV LQdeed aVVRcLaWed ZLWK SRRU VOeeS TXaOLW\ LQ

CaQadLaQ adROeVceQWV, ZLWK KLgKeU e-cLgaUeWWe XVe VeeQ LQ PaOe aQd ROdeU adROeVceQWV. FXWXUe

UeVeaUcK caQ e[SaQd RQ WKeVe fLQdLQgV aQd e[SORUe ZKeWKeU addLWLRQaO facWRUV cRQWULbXWe WR SRRU

VOeeS KeaOWK.
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AEVWUDFW

The COVID-19 SaQdePic haV iPSacWed Whe PeQWal Zell-beiQg Rf iQdiYidXalV all aURXQd

Whe ZRUld. AlWhRXgh iW haV beeQ a Zell kQRZQ WRSic Rf cRQYeUVaWiRQ, WheUe aUe VWill gaSV iQ

deWeUPiQiQg COVID-19 effecWV RQ \RXQg iQdiYidXalV, ageV 15-24, UeVidiQg iQ CaQadiaQ UXUal aQd

XUbaQ cRPPXQiWieV. OXU WeaP cRllecWed daWa WhURXgh Whe OdeVi daWabaVe aQd iQYeVWigaWed Whe

SeUceiYed/Velf-UeSRUWed PeQWal healWh aQd GAD VcRUeV Rf 2267 \RXQg CaQadiaQ iQdiYidXalV,

liYiQg iQ UXUal aQd XUbaQ aUeaV. LRgiVWic UegUeVViRQ ZaV XVed WR SeUfRUP VWaWiVWical aQal\ViV

beWZeeQ Whe WZR gURXSV (XUbaQ aQd UXUal) aQd a chi-VTXaUed WeVW ZaV XVed WR deWeUPiQe aQ\

VigQificaQW diffeUeQceV beWZeeQ WheP. We deWeUPiQed WhaW WheUe ZeUe QR VigQificaQW diffeUeQceV

UegaUdiQg Whe PeQWal healWh Rf \RXQg SeRSle, ageV 15-24 \eaUV Rld, UeVidiQg iQ CaQadiaQ UXUal YV

XUbaQ aUeaV aQd QR VigQificaQW diffeUeQceV beWZeeQ SeUceiYed PeQWal healWh aQd GAD VcRUeV,

beWZeeQ XUbaQ YV. UXUal SRSXlaWiRQV. HRZeYeU, WheUe ZaV a VWaWiVWicall\ VigQificaQW diffeUeQce

beWZeeQ Whe SeUceiYed/Velf-UeSRUWed PeQWal healWh YV GAD VcRUeV ZiWhiQ/iQVide each XUbaQ

SRSXlaWiRQ aQd UXUal cRPPXQiWieV. FXWXUe VWXdieV Pa\ cRQWiQXe WR iQYeVWigaWe Whe diffeUeQceV iQ

PeQWal healWh beWZeeQ UXUal aQd XUbaQ aUeaV ZiWh addiWiRQal YaUiableV (VXch aV geQdeU, eWhQiciW\

eWc.) WR deWeUPiQe if WheVe YaUiableV cRQWUibXWe WR WheiU PeQWal Zell-beiQg.

IQWURGXFWLRQ

The UiVe Rf Whe COVID-19 SaQdePic haV WUePeQdRXVl\ iPSacWed iQdiYidXalV ZRUldZide.

AccRUdiQg WR Whe UQiWed NaWiRQV (2020), a VWeeS decliQe iQ Whe PeQWal ZellbeiQg Rf iQdiYidXalV

glRball\, haV beeQ UeSRUWed. ThiV caQ be accUediWed WR a PXlWiWXde Rf facWRUV iQclXdiQg VRcial

iVRlaWiRQ, ZideVSUead PiViQfRUPaWiRQ, fiQaQcial iVVXeV, aQd geQeUal lRVV (e[: lRVV Rf faPil\

PePbeUV) (UQiWed NaWiRQV, 2020). AV a UeVSRQVe WR WhiV ZideVSUead PeQWal healWh cUiViV, aQ

iQcUeaViQg QXPbeU Rf VWXdieV cRQceUQiQg Whe PeQWal healWh iPSacW Rf COVID-19 haYe beeQ
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SXbliVhed (CheQ eW al., 2021). A UeceQW VWXd\ b\ GlRVWeU eW al. (2020) VXUYe\ed RYeU 10,000

iQdiYidXalV ZRUldZide aQd fRXQd high leYelV Rf VWUeVV aQd deSUeVViRQ aV caXVed b\ Whe SaQdePic.

The\ alVR fRXQd ceUWaiQ SUedicWRU YaUiableV UelaWed WR lRZeU PeQWal healWh, VXch aV VRcial VXSSRUW

RU eQcRXUagePeQW, acceVV WR baVic QeceVViWieV, aQd leYel Rf edXcaWiRQ (GlRVWeU eW al., 2020).

FXUWheUPRUe, PeQWal healWh cRQceUQV haYe alVR beeQ iQcUeaViQgl\ SUeYaleQW aPRQg \RXWhV aQd

\RXQg adXlWV, dXUiQg Whe COVID-19 SaQdePic. IW ZaV diVcRYeUed b\ Akka\a-Kala\ci eW al.

(2020), WhaW \RXQg iQdiYidXalV ZhR UeVide iQ TXUke\ aQd AXVWUia aQd ZhR aUe beWZeeQ Whe ageV

Rf 15-25 \eaUV Rld, aSSeaUed WR haYe ZRUVeQiQg PeQWal healWh cRQdiWiRQV dXUiQg Whe SaQdePic.

TheiU SV\chRlRgical beiQg aQd PeQWal VWaWe decliQed VigQificaQWl\, Zhile aQ[ieW\ aQd deSUeVViRQ

iQcUeaVed UePaUkabl\ (Akka\a-Kala\ci eW al., 2020). GeQeUall\, SaVW liWeUaWXUe iQdicaWeV WhaW

\RXWh aQd adRleVceQWV WeQd WR haYe lRZeU PeQWal healWh VWaWXV. ThiV iV VXSSRUWed b\ NaiU eW al.

(2017), ZhR cRQdXcWed a VWXd\ RQ \RXQg iQdiYidXalV beWZeeQ Whe ageV Rf 13-17 \eaUV Rld,

VWXd\iQg iQ IQdiaQ UXUal YV XUbaQ VchRRlV. The VWXd\ iQdicaWeV WhaW aPRQg Whe 690 SaUWiciSaQWV,

giUlV aQd bR\V VhRZed ePRWiRQal aQd PeQWal healWh cRQceUQV, UeVSecWiYel\. ThXV, iW caQ be

UeYealed fURP SaVW UeVeaUch WhaW PeQWal healWh iVVXeV haYe beeQ RQ Whe UiVe aPRQg \RXQg SeRSle,

iQ YaUiRXV aUeaV Rf Whe ZRUld aQd COVID-19 haV cleaUl\ e[aceUbaWed WheVe V\PSWRPV.

AlWhRXgh PeQWal healWh dXUiQg Whe COVID-19 SaQdePic haV beeQ aQ RQ-gRiQg WRSic Rf

iQWeUeVW ZiWhiQ Whe field Rf healWh UeVeaUch aQd iV a VXbjecW WhaW haV cRPe WR lighW; VWigPa WRZaUdV

iW iV VWill YeU\ PXch SUeYaleQW iQ WRda\¶V VRcieW\ (PedeUVeQ & PaYeV, 2014). ThiV, iQ WXUQ, UeVXlWV

iQ iQdiYidXalV UefXViQg WR diVclRVe WheiU PeQWal VWaWe, beiQg leVV likel\ WR Veek WUeaWPeQW, aQd caQ

UeVXlW iQ aQ iQcUeaVe iQ Whe VeYeUiW\ Rf PeQWal illQeVV V\PSWRPV (GaddiV eW al., 2018). WheQ

iQdiYidXalV UefXVe WR Veek aVViVWaQce, iW fXUWheU cXlWiYaWeV aQ eQYiURQPeQW ZheUe XQdiagQRVed

PeQWal illQeVV Pa\ SUeYail, UeVXlWiQg iQ aQ eQdleVV c\cle. FXUWheU V\PSWRPV Rf PeQWal illQeVV Pa\
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alVR be e[aceUbaWed, VXch aV addiWiRQal iQcUeaVe Rf aQ[ieW\, deSUeVViRQ aQd RWheU UelaWed

diVRUdeUV. DXe WR Whe VWigPa VXUURXQdiQg PeQWal healWh diVRUdeUV, WhiV haV alVR led WR iQdiYidXalV

XQdeU-UeSRUWiQg WheiU PeQWal healWh VWaWe (BhaUadZaj, 2017). AccRUdiQg WR CAMH (Q.d.), RQl\

50% Rf CaQadiaQV ZRXld ZilliQgl\ UeYeal WR WheiU cRZRUkeUV RU cRlleagXeV WhaW a lRYed RQe haV a

PeQWal illQeVV, cRPSaUed WR 72 SeUceQW ZhR ZRXld UeYeal a caQceU diagQRViV, aQd 68 SeUceQW ZhR

ZRXld VhaUe a faPil\ PePbeU'V diabeWeV. OQ Whe RWheU haQd, 39% Rf OQWaUiR ePSlR\eeV declaUed

WhaW Whe\ ZRXld QRW iQfRUP WheiU VXSeUiRUV if Whe\ ZeUe XQdeUgRiQg PeQWal healWh iVVXeV (CAMH,

Q.d.). The VWigPa iV XQfRUWXQaWel\ QR e[ceSWiRQ WR WhRVe liYiQg iQ UXUal aQd XUbaQ aUeaV.

AccRUdiQg WR a VWXd\ b\ SWeZaUW eW al. (2015), RldeU SeRSle ZhR UeVide iQ UXUal aUeaV haYe

alaUPiQg leYelV Rf XQWUeaWed PeQWal illQeVVeV. SWigPa Sla\V a cUiWical URle aV WR Zh\ RldeU

iQdiYidXalV aYRid VeekiQg helS, UeVXlWiQg iQ XQWUeaWed PeQWal iVVXeV aQd cRQceUQV. IW iV fXUWheU

deWeUPiQed b\ SWeZaUW eW al. (2015), WhaW WheVe RldeU iQdiYidXalV, ZhR aUe 60 \eaUV Rld RU abRYe,

aUe UeSRUWed WR haYe PRUe SXblic aQd Velf-VWigPa, aV cRPSaUed WR WhRVe ZhR liYe iQ XUbaQ aUeaV.

HRZeYeU, iQ cRQWUaVW WR UXUal aUeaV diVSla\iQg lRZeU PeQWal healWh, VeYeUal RWheU VWXdieV haYe

VhRZQ WhaW XUbaQi]aWiRQ iQ UegiRQV highl\ iPSacWV Whe PeQWal healWh Rf iQdiYidXalV. The facWRUV

WhaW Sla\ a cUiWical URle WR WhiV Pa\ iQclXde VRciR-ecRQRPic VWaWXV RU VRcial claVV, diVcUiPiQiaWiRQ

fURP RWheUV aQd WheiU VXUURXQdiQg cRQdiWiRQV (GUXebQeU eW al., 2017). TheVe fiQdiQgV VXggeVW WhaW

PeQWal healWh iVVXeV aUe YeU\ PXch SUeYaleQW iQ diffeUeQW geRgUaShical aUeaV aQd aUe QRW liPiWed

WRZaUdV VSecific age gURXSV, aV WhRVe ZhR liYe iQ UXUal aQd XUbaQ aUeaV, alWhRXgh QRW eTXall\,

bRWh diVSla\ PeQWal healWh cRQceUQV. DeVSiWe Whe abXQdaQce Rf e[iVWiQg UeVeaUch UegaUdiQg

COVID-19, VWigPa, UeSRUWiQg RU XQdeU UeSRUWiQg Rf PeQWal healWh aPRQg \RXQg SeRSle aQd RldeU

iQdiYidXalV, aQd PeQWal healWh ViPilaUiWieV/diffeUeQceV iQ UXUal aQd XUbaQ aUeaV, WheUe iV VWill a gaS

iQ deWeUPiQiQg ZheWheU WheUe aUe diVcUeSaQcieV beWZeeQ Velf-UeSRUWed PeQWal healWh YV PeaVXUed
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GAD VcRUeV aQd diffeUeQceV iQ PeQWal healWh, VSecificall\ aPRQg \RXQg SeRSle ZhR aUe beWZeeQ

Whe ageV Rf 15-24 \eaUV Rld, iQ CaQadiaQ XUbaQ aUeaV aQd UXUal aUeaV, dXUiQg Whe COVID-19

SaQdePic.

OXU WeaP iV SaUWicXlaUl\ iQWeUeVWed iQ iQYeVWigaWiQg Whe age gURXS Rf 15-24 \eaUV Rld, dXe

WR e[iVWiQg UeVeaUch UegaUdiQg Whe SUeYaleQce Rf PeQWal healWh diVRUdeUV aPRQg \RXQg SeRSle aQd

Whe liPiWed daWa WRZaUdV Whe diffeUeQce Rf PeQWal healWh beWZeeQ \RXQg SeRSle UeVidiQg iQ UXUal

YV XUbaQ aUeaV, VSecificall\ iQ CaQada. We aUe alVR iQWeUeVWed iQ iQYeVWigaWiQg diVcUeSaQcieV

beWZeeQ SeUceiYed/Velf-UeSRUWed (e[celleQW, YeU\ gRRd, gRRd, faiU aQd SRRU) PeQWal healWh YV

PeaVXUed GAD VcRUe (PeW cXW Rff SRiQW Rf haYiQg aQ[ieW\) becaXVe Rf SaVW liWeUaWXUe, Zhich

VWaWeV WhaW RldeU iQdiYidXalV dR QRW SURSeUl\ UeSRUW WheiU PeQWal healWh VWaWXV (SWeZaUW eW al.,

2015). TheUefRUe Ze ZaQW WR iQYeVWigaWe ZheWheU Whe VWigPa UelaWed WR PeQWal healWh diVRUdeUV iV

QRW RQl\ cRQfiQed WR RldeU iQdiYidXalV bXW alVR UePaiQV UeleYaQW WR Whe \RXQgeU SRSXlaWiRQ (fRU

Whe SXUSRVe Rf WhiV VWXd\, Ze haYe defiQed \RXQg SeRSle, iQdiYidXalV aQd \RXWh- XVed

iQWeUchaQgeabl\, aV WhRVe beWZeeQ Whe ageV Rf 15-24 \eaUV Rld). OXU WeaP XlWiPaWel\ aiPV WR fill

iQ WheVe gaSV WhURXgh 2 UeVeaUch TXeVWiRQV: (1) AUe WheUe diffeUeQceV iQ Whe PeQWal healWh Rf

\RXQg iQdiYidXalV, aged 15-24 iQ CaQada, UeVidiQg iQ XUbaQ aUeaV YV UXUal aUeaV, dXUiQg Whe

COVID-19 SaQdePic? (2) AUe WheUe diVcUeSaQcieV iQ Velf-UeSRUWed SeUceiYed YV GAD cXW-Rff

VcRUeV aPRQg \RXQg iQdiYidXalV, aged 15-24 iQ CaQada, beWZeeQ XUbaQ YV UXUal aUeaV, dXUiQg Whe

COVID-19 SaQdePic?

MHWKRGV

SWXG\ DHVLJQ (DQG DDWDEDVH)

ThiV RbVeUYaWiRQal, cURVV-VecWiRQal, QaWiRQal VWXd\ ZaV XQdeUWakeQ fURP Whe OdeVi

daWabaVe- iPSacWV Rf COVID-19 RQ Whe PeQWal healWh Rf CaQadiaQV. IQfRUPaWiRQ ZaV cRllecWed
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fURP iQdiYidXal SaUWiciSaQWV WhURXgh aQ aQRQ\PRXV, YRlXQWaU\, Velf-adPiQiVWeUed RQliQe

TXeVWiRQQaiUe. PaUWiciSaQWV ZeUe cURZdVRXUced WhURXgh VRcial Pedia, aV Zell aV WhURXgh RXWVide

RUgaQi]aWiRQV VXch aV QeZV chaQQelV, SXblic aQd SUiYaWe eQWiWieV, aQd gRYeUQPeQW ageQcieV WR

UedXce SRWeQWial SURbabiliVWic UeVSRQVeV, aV Zell aV WR RffeU iQcUeaVed UeSUeVeQWaWiRQ aQd

geQeUali]aWiRQ WRZaUdV Whe gUeaWeU SRSXlaWiRQ. The TXeVWiRQQaiUe ZaV RffeUed WhURXgh aQ

aQRQ\PRXV SRUWal RQ SWaWiVWicV CaQada, aQd aYailable iQ bRWh EQgliVh aQd FUeQch, ZiWh aQ

eVWiPaWed cRPSleWiRQ WiPe Rf fiYe PiQXWeV. The TXeVWiRQQaiUe Rbe\ed VWaQdaUd SUacWiceV aQd

deVigQ, akiQ WR a cRPSXWeU-aVViVWed iQWeUYieZ cRQdiWiRQ, WR iQcUeaVe eaVe Rf acceVV, aQd ZaV

WeVWed e[WeQViYel\ befRUe aSSlicaWiRQ fRU SRWeQWial eUURUV RU biaVeV iQ ZRUdiQg, aV Zell aV

PaiQWeQaQce Rf a lRgical cRQViVWeQc\ aQd flRZ beWZeeQ TXeVWiRQV.

SDPSOLQJ DQG PRSXODWLRQ (SWXG\ SDUWLFLSDQWV)

DaWa fRU Whe VWXd\ caPe fURP SWaWiVWicV CaQada, Zhich VXUYe\ed 45, 989 iQdiYidXalV 15

\eaUV Rf age aQd RldeU, fURP MaUch 24Wh WR ASUil 11Wh Rf 2022. FRU RXU VWXd\, Whe iQclXViRQ

cUiWeUia ZaV aV fRllRZV: UeVideQWV Rf CaQada; 15 WR 24 \eaUV Rf age; liYiQg iQ XUbaQ aUeaV, ZheUe

SRSXlaWiRQV aUe gUeaWeU WhaQ 10, 000, RU UXUal aUeaV, ZheUe SRSXlaWiRQV aUe leVV WhaQ 10, 000. Of

Whe iQdiYidXalV ZhR SaUWiciSaWed iQ Whe VXUYe\, 45,383 SURYided aQ aQVZeU WR a TXeVWiRQ aVkiQg if

Whe\ liYed iQ a UXUal RU XUbaQ aUea. FURP WhiV SRSXlaWiRQ, 43,669 ZeUe e[clXded aV Whe\ ZeUe

abRYe Whe age Rf 24, leaYiQg Q=2287 iQdiYidXalV lefW fRU aQal\ViV. All daWa ZeUe cRllecWed

aQRQ\PRXVl\.

SWXG\ OXWFRPHV

The PaiQ RXWcRPeV Ze SUedicW fURP WhiV VWXd\ ZRXld be a VigQificaQW diffeUeQce iQ Whe

PeQWal healWh Rf CaQadiaQ \RXQg SeRSle iQ UXUal aQd XUbaQ VeWWiQgV. OWheU RXWcRPeV iQclXde aQ\

RWheU WUeQdV iQ Whe daWa WhaW Ze XQcRYeU, VXch aV diVcUeSaQcieV iQ SeUceiYed PeQWal healWh YV
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GAD VcRUeV iQ UXUal aQd XUbaQ aUeaV. We aUe e[SecWiQg WhaW b\ lRRkiQg aW all SRWeQWiall\

cRQfRXQdiQg YaUiableV WhaW ZeUe QRW accRXQWed fRU, Ze ZRXld be able WR ideQWif\ Whe UeaVRQV fRU

Whe UeVXlWV Ze UeceiYed. IQ Whe VWXd\, iQdiYidXalV ZeUe TXeVWiRQed abRXW WheiU SeUceiYed PeQWal

healWh WZice, each WiPe ZiWh caWegRUical aQVZeUV UaQgiQg fURP 1 fRU e[celleQW PeQWal healWh WR 5

fRU SRRU PeQWal healWh. The caWegRUieV ZeUe fliSSed Whe VecRQd WiPe Whe TXeVWiRQ ZaV SUeVeQWed

ZiWh 1 WR 5, UeSUeVeQWiQg SRRU aQd e[celleQW PeQWal healWh, UeVSecWiYel\. ThiV ZaV dRQe WR

cRPSaUe Whe UeVSRQVeV befRUe aQd afWeU Whe VXUYe\ WR eQVXUe WhaW SeUceSWiRQV Rf PeQWal healWh

UePaiQed cRQViVWeQW. SWXdieV iQ Whe SaVW haYe XVed RUdiQal VcaleV, WR VeUYe aV aQ RSWiRQ fRU

SaUWiciSaQWV WR UaQk WheiU VWaWe Rf PeQWal Zell beiQg. FRU Whe YalidiW\, UeSURdXcibiliW\, VSecificiW\

Rf WhiV VWXd\, Whe SaUWiciSaQWV¶ PeQWal Zell beiQg ZaV PeaVXUed caWegRUicall\, WhURXgh a Vcale,

fURP SRRU WR e[celleQW. AccRUdiQg WR Lee (2020), a 5-iWeP Vcale WR eYalXaWe aQd VcUeeQ Whe

aQ[ieW\ leYelV Rf adXlWV dXUiQg Whe COVID-19 SaQdePic ZaV iPSlePeQWed. ThiV Vcale VhRZed a

SURPiViQg UeVXlW iQ VcUeeQiQg Whe PeQWal healWh Rf Whe SaUWiciSaQWV aQd illXVWUaWed cRQcUeWe

YalidiW\ aQd UeliabiliW\. ThiV Vcale, alVR kQRZQ aV Whe CRURQaYiUXV aQ[ieW\ Vcale, gUeaWl\ ideQWifieV

Whe diffeUeQce beWZeeQ WhRVe ZiWh aQ[ieW\ YV ZiWhRXW aQ[ieW\ WhURXgh a cXW VcRUe Rf � 9, ZiWh

90% VeQViWiYiW\ aQd 85% VeQViWiYiW\ (Lee, 2020). The VaPe VWUaWeg\ ZaV cRQdXcWed fRU WhiV VWXd\,

VXch WhaW SaUWiciSaQWV alVR UaQked WheiU PeQWal healWh caWegRUicall\, WhURXgh Whe XVe Rf a Vcale,

UaQkiQg WheiU SeUceiYed PeQWal healWh aV beiQg SRRU WR e[celleQW. ThiV allRZV fRU gUeaW

PeaVXUePeQW aQd XVe iQ cliQical UeVeaUch VeWWiQgV aQd SUacWiceV.

GHQHUDO AQ[LHW\ DLVRUGHU THVW

A GeQeUali]ed AQ[ieW\ DiVRUdeU (GAD) WeVW ZaV adPiQiVWeUed WR VXUYe\ SaUWiciSaQWV iQ

RUdeU WR aVVeVV WheiU PeQWal healWh. PeRSle VXffeUiQg ZiWh GAD Pa\ be XQdXl\ aQ[iRXV abRXW

PRQe\, healWh, aQd RWheU difficXlWieV. IQdiYidXalV VXffeUiQg fURP GAD haYe a WRXgh WiPe
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cRQWURlliQg WheiU aQ[ieW\. The GAD WeVW¶V UeliabiliW\ aQd YalidiW\ aV a geQeUal SRSXlaWiRQ aQ[ieW\

PeaVXUe iV VXSSRUWed b\ ZhRQg eW al. (2015), VWaWiQg WhaW GAD-7 iV Ueliable aQd cRQWaiQV facWRUial

aQd cRQcXUUeQW YalidiW\. The QRUPaWiYe daWa alVR VXSSlied iQ WhiV VWXd\ XVed WR WeVW iWV UeliabiliW\

aQd YalidiW\, caQ be XVed WR cRPSaUe a VXbjecW'V GAD WeVW VcRUe WR WhRVe deWeUPiQed fURP a bURad

SRSXlaWiRQ UefeUeQce gURXS.

DHPRJUDSKLFV

AddiWiRQal daWa aVide fURP RXWcRPe YaUiableV ZaV cRllecWed fURP SaUWiciSaQWV WR cRllecW

dePRgUaShic iQfRUPaWiRQ. ThiV iQclXdeV geQdeU, SURYiQce Rf UeVideQce, aQd iPPigUaQW VWaWXV.

AddiWiRQall\, daWa cRQceUQiQg YiVible PiQRUiW\ VWaWXV aQd iQdigiQRXV ideQWiW\ ZaV alVR cRllecWed.

SWDWLVWLFDO AQDO\VHV:

NXPbeU aQd SeUceQW ZeUe XVed iQ Wable 1, aV Ze had all caWegRUical daWa. The VRfWZaUe

SPSS ZaV XVed fRU all VWaWiVWical aQal\VeV, aQd a S-YalXe leVV WhaQ 0.05 ZaV cRQVideUed

VigQificaQW. SWaWiVWical UegUeVViRQ ZaV XVed WR deWeUPiQe if XUbaQ YV. UXUal ZaV a VWURQg SUedicWRU

Rf GAD VcRUeV. OWheU SUedicWRU YaUiableV ZeUe alVR UXQ WhURXgh Whe aQal\ViV VXch aV iPPigUaQW

VWaWXV, aQd iQdigeQRXV VWaWXV. LaVWl\, WR deWeUPiQe ZheWheU WheUe ZaV a diffeUeQce beWZeeQ

Velf-UeSRUWed PeQWal healWh aQd PeeWiQg GAD cXW-Rff VcRUeV, Whe Chi2 WeVW ZaV ePSlR\ed. TR dR

WhiV, Ze fiUVW fXUWheU diYided Velf-UeSRUWed PeQWal healWh YaUiableV iQWR gRRd/SRRU PeQWal healWh.

TR UXQ aQ efficieQW 2X2 aQal\VeV, Ze fiUVW cUeaWed a QeZ YaUiable WhaW accRXQWed fRU ZheWheU aQ

iQdiYidXal'V Velf-UeSRUWed PeQWal healWh aligQed RU QRW ZiWh WheiU GAD VcRUe UeVXlWV. OQce WhiV

dichRWRPRXV YaUiable ZaV cUeaWed, Ze UaQ a chi-VTXaUed WeVW ZiWh WhiV QeZ YaUiable aQd

XUbaQ/UXUal SRSXlaWiRQV.

RHVXOWV
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TDEOH I: DHPRJUDSKLF LQIRUPDWLRQ RI WKH VDPSOH RI CDQDGLDQ LQGLYLGXDOV VXUYH\HG DJHG

15-24 >N=2287(%)@

DePRgUaShic iQfRUPaWiRQ ZaV cRllecWed fURP SaUWiciSaQWV Q=2287(%) liYiQg iQ UXUal RU XUbaQ

aUeaV iQ YaUiRXV UegiRQV Rf CaQada. The RQliQe VXUYe\ ZaV adPiQiVWeUed b\ SWaWiVWicV CaQada

fURP ASUil 24Wh WR Ma\ 11Wh Rf 2020. UUbaQ aUeaV ZeUe caWegRUi]ed b\ PXQiciSaliWieV ZiWh

SRSXlaWiRQV Rf 10, 000 RU abRYe, aQd UXUal aUeaV ZeUe caWegRUi]ed b\ SRSXlaWiRQV belRZ 10, 000.

Table I deSicWV dePRgUaShic iQfRUPaWiRQ cRllecWed fURP Whe VaPSle SRSXlaWiRQ (Q=2287).

IQ UXUal aUeaV, Whe PajRUiW\ Rf SaUWiciSaQWV ZeUe ZRPeQ, QRQ-iPPigUaQW, QRW a YiVible PiQRUiW\
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aQd liYed iQ ceQWUal CaQada. IQ XUbaQ aUeaV, Whe PajRUiW\ Rf Whe SaUWiciSaQWV ZeUe ZRPeQ,

QRQ-iPPigUaQW, QRW a YiVible PiQRUiW\, aQd liYed iQ ceQWUal CaQada.

TDEOH 2. 9DULDEOH LQ WKH HTXDWLRQ RI LRJLVWLF UHJUHVVLRQ IRU GAD FXWRII SRLQW.

VaUiable iQ
Whe eTXaWiRQ

B S.E. Wald df Vig E[S(B)

SWeS 1 MeQWal
healWh
cXWRff

-2.485 0.191 168.429 1 <0.001 0.83

RXUal/XU
baQ
iQdicaWRU

-0.027 0.160 0.029 1 0.866 0.973

ViVible
PiQRUiW\

-0.329 0.107 9.315 1 0.002 0.721

CRQVWaQW 2.084 0.189 121.659 1 <0.001 8.037

The daWa ZaV cRllecWed fURP iQdiYidXalV aged 15-24 (Q=2267) ZhR cRPSleWed aQ RQliQe

Velf-adPiQiVWeUed VXUYe\ WhURXgh SWaWiVWicV CaQada. The Zald VcRUeV VigQificaQce aQd e[S(B) Rf 3

SUedicWRU YaUiableV Zhich iQclXde a UXUal aQd XUbaQ iQdicaWRU , YiVible PiQRUiW\ iQdicaWRU aQd

SeUceiYed PeQWal healWh cXWRff aUe VhRZQ iQ Whe YaUiable Rf eTXaWiRQ chaUW.

AccRUdiQg WR Whe OPQibXV TeVWV Rf MRdel CRefficieQWV deSicWed iQ Wable 2, Whe fXll PRdel

cRQWaiQiQg all 3 SUedicWRUV ZaV VWaWiVWicall\ VigQificaQW (Chi-VTXaUed=273.535, S=<0.001),

VXggeVWiQg WhaW Whe PRdel ZaV able WR SUedicW caVeV ZhR had, YeUVXV did QRW haYe a PeQWal healWh

cRQdiWiRQ. The PRdel cRUUecWl\ claVVified 65.1% Rf caVeV. OQl\ 1 SUedicWRU YaUiable Pade a

XQiTXe, VigQificaQW cRQWUibXWiRQ WR Whe PRdel. The PRVW iPSRUWaQW SUedicWRU Rf UeSRUWiQg WheiU

GAD ZaV ZhaWeYeU Whe\ UaWed WheiU SeUceiYed PeQWal healWh. The RddV Rf haYiQg a GAD ZeUe

12.04 (95% CI 0.057-0.121) WiPeV lRZeU fRU UeVSRQdeQWV ZhR had gRRd SeUceiYed  PeQWal healWh.

RXUal aQd XUbaQ iQdicaWRUV ZeUe QRW VigQificaQW ZiWh a S=0.866. ViVible PiQRUiW\ ZaV alVR aQ
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iQdicaWRU bXW ZiWh a lRZeU Zald VcRUe Rf 9.31. The RddV Rf haYiQg a GAD ZeUe 1.37 (95% CI

0.057-0.121) WiPeV lRZeU fRU UeVSRQdeQWV ZhR had ideQWified aV a YiVible PiQRUiW\.

FLJXUH 1. DLIIHUHQFH EHWZHHQ XUEDQ DQG UXUDO SRSXODWLRQ¶V GAD DQG VHOI-UHSRUWHG

DOLJQPHQW. The daWa ZaV cRllecWed fURP iQdiYidXalV aged 15-25 (Q=2267) ZhR cRPSleWed aQ

RQliQe Velf-adPiQiVWeUed VXUYe\ WhURXgh SWaWiVWicV CaQada. The figXUe deSicWV XUbaQ aQd UXUal

SRSXlaWiRQV iQ UegaUdV WR WheiU GAD VcRUeV aQd Velf-UeSRUWed PeQWal healWh aligQiQg (agUeePeQW)

RU RSSRViQg RQe aQRWheU (diVagUeePeQW). A Chi VTXaUed aQal\ViV ZaV UXQ WR WeVW fRU VigQificaQce

beWZeeQ SRSXlaWiRQV. The Chi VTXaUed YalXe ZaV 0.069, ZiWh  a VigQificaQce YalXe Rf 0.793.

FRU RXU VecRQd UeVeaUch TXeVWiRQ, Ze iQYeVWigaWed ZheWheU WheUe iV a VWaWiVWicall\

VigQificaQW diffeUeQce beWZeeQ Whe Velf-UeSRUWed SeUceiYed YV GAD VcRUe cXW-Rff YaUiable, Rf

WhRVe iQ UXUal aUeaV cRPSaUed WR XUbaQ aUeaV, aV deSicWed iQ FigXUe 1. IQ UXUal SRSXlaWiRQV,

71.29% (Q=202) Rf iQdiYidXalV had WheiU GAD VcRUeV aQd SeUceiYed PeQWal healWh aligQed ZiWh

RQe aQRWheU, ZheUeaV 28.71% (Q= 58) did QRW aligQ. FRU XUbaQ SRSXlaWiRQV (Q=2065), 72.15%

(Q=1490)  aQd 27.85% (Q=575 ) had aligQPeQW aQd QRQ-aligQPeQW, UeVSecWiYel\. WheQ

cRPSaUiQg beWZeeQ SRSXlaWiRQV, a chi-VTXaUed YalXe Rf  0.069 aQd a VigQificaQce YalXe Rf 0.793.
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FLJXUH 2. DLIIHUHQFH ZLWKLQ XUEDQ DQG UXUDO SRSXODWLRQ¶V GAD DQG SHUFHLYHG PHQWDO

KHDOWK. The daWa ZaV cRllecWed fURP iQdiYidXalV aged 15-24 (Q=2267) ZhR cRPSleWed aQ RQliQe

Velf-adPiQiVWeUed VXUYe\ WhURXgh SWaWiVWicV CaQada. BRWh SaQelV deSicW Whe QXPbeU Rf SeRSle

ZhR Velf-UeSRUWed high aQd lRZ PeQWal healWh aQd ZheWheU baVed RQ WhaW, Whe\ PeW Whe GAD

cXW-Rff VcRUe. PaQel A (XUbaQ) had a YalXe Rf <0.001. PaQel B (UXUal) had a YalXe Rf <0.001.

TR fXUWheU iQYeVWigaWe Velf-UeSRUWed PeQWal healWh cRPSaUed WR GAD VcRUeV, Ze lRRked aW

Whe diffeUeQce iQ WheVe YaUiableV iQVide each XUbaQ aQd UXUal SRSXlaWiRQV. The UeVXlWV aUe deSicWed

iQ figXUe 2. IQdiYidXalV ZhR Velf-UeSRUWed high PeQWal healWh iQ Whe XUbaQ SRSXlaWiRQ (Q=467),

10.28% (Q=47) PeW Whe GAD cXW-Rff VcRUe, ZheUeaV 89.7% did QRW. IQdiYidXalV ZhR

Velf-UeSRUWed lRZ PeQWal healWh iQ Whe XUbaQ SRSXlaWiRQ (Q=1608), 53.67% (Q=863) had GAD

VcRUeV WhaW PeW Whe cXW-Rff, hRZeYeU 46.33% (Q=745) did QRW. The VaPe iV VhRZQ iQ UXUal

SRSXlaWiRQV, ZheUe gURXSV WhaW UeSRUWed high PeQWal healWh (Q=48), 14.58% (Q=7) had GAD

VcRUeV WhaW PeW Whe cXW-Rff, aQd 85.41% (Q=41) had GAD VcRUeV WhaW did QRW PeeW Whe cXW Rff, aQd

ZiWhiQ Whe gURXS ZhR UeSRUWed SRRU PeQWal healWh (Q=154),56.49% (Q= 87) had GAD VcRUeV WhaW

PeW Whe cXW-Rff, aQd 43.50% (Q=67) had GAD VcRUeV WhaW did QRW PeeW Whe cXW-Rff.
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DLVFXVVLRQ

ThURXgh Whe aQal\ViV Rf SeUceiYed PeQWal healWh aQd GAD VcRUeV Rf Whe SaUWiciSaQWV iQ

Whe VWXd\, RXU WeaP diVcRYeUed WhaW WheUe ZeUe QR VigQificaQW diffeUeQceV UegaUdiQg Whe PeQWal

healWh Rf \RXQg SeRSle, ageV 15-24 \eaUV Rld, UeVidiQg iQ CaQadiaQ UXUal YV XUbaQ aUeaV aQd QR

VigQificaQW diffeUeQce beWZeeQ SeUceiYed PeQWal healWh aQd GAD VcRUeV beWZeeQ WheVe aUeaV.

HRZeYeU, WheUe ZaV a VWaWiVWicall\ VigQificaQW diffeUeQce beWZeeQ Whe SeUceiYed/Velf-UeSRUWed

PeQWal healWh YV GAD VcRUeV ZiWhiQ/iQVide each aUea (UXUal aQd XUbaQ).

IQ UelaWiRQ WR RXU fiUVW UeVeaUch TXeVWiRQ, Whe lRgiVWical UegUeVViRQ fiQdiQgV iQ Wable 2,

UeYealed WhaW QeiWheU XUbaQ QRU UXUal YaUiableV ZeUe VigQificaQW iQ SUedicWiQg geQeUali]ed aQ[ieW\

RU SRRU SeUceiYed PeQWal healWh iQ \RXQg adXlWV, dUaZiQg WR Whe cRQclXViRQ WhaW WheUe iVQ'W aQ\

diffeUeQce beWZeeQ \RXQg adXlWV¶ PeQWal healWh iQ UXUal RU XUbaQ cRPPXQiWieV. IQ UelaWiRQ WR RXU

VecRQd UeVeaUch TXeVWiRQ, Ze diVcRYeUed WhaW WheUe iV QR VigQificaQW diffeUeQce beWZeeQ ZheWheU

Whe SaUWiciSaQWV PeW RU did QRW PeeW Whe GAD cXW-Rff SRiQW fRU haYiQg aQ[ieW\ diVRUdeU, beWZeeQ

gURXSV ZhR haYe high SeUceiYed aQd lRZ SeUceiYed PeQWal healWh. OXU UeVXlWV aUe iQ cRQWUaVW WR a

VWXd\ dRQe b\ Pa\kel eW al. (2000), VWaWiQg WhaW WheUe aUe diffeUeQceV iQ Whe PeQWal healWh Rf WhRVe

liYiQg iQ UXUal YV XUbaQ aUeaV. ReVXlWV iQdicaWe WhaW WhRVe liYiQg iQ XUbaQ aUeaV aUe PRUe VRciall\

deSUiYed aQd caUU\ PRUe life VWUeVVRUV, Zhile UXUal iQdiYidXalV haYe leVV deSUeVViYe eSiVRdeV

(Pa\kel eW al., 2000, WaQg, 2004). FacWRUV iQclXdiQg: age, iPPigUaWiRQ VWaWXV, VRciRecRQRPic,

RccXSaWiRQ aQd PaUiWal VWaWXV Pa\ Sla\ a URle (WaQg, 2004). The VaPe iV VWaWed b\ ZhaQg eW al.

(2021), WhaW XUbaQ iQdiYidXalV, dXUiQg Whe COVID-19 SaQdePic, had a higheU GAD VcRUe,

cRPSaUed WR UXUal. IQ cRQWUaVW, SeRSle UeVidiQg iQ UXUal aQd QRUWheUQ lRcaWiRQV had eleYaWed leYelV

Rf Velf-UeSRUWed deSUeVViRQ WhaQ Whe SURYiQcial aYeUage (CMHA, 2010). FiQall\, Whe PeQWal healWh
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Rf \RXQg PaleV iQ UXUal cRPPXQiWieV iQ CaQada aUe alVR fRXQd WR be VWigPaWi]ed, SRWeQWiall\

SUeYeQWiQg WheP fURP VeekiQg VXSSRUW (CMHA, 2010).

We belieYe WhaW Whe diffeUeQce iQ RXU fiQdiQgV cRPSaUed WR SaVW liWeUaWXUe iV dXe WR Whe

UXUal SRSXlaWiRQ beiQg XQdeUUeSUeVeQWed, eYideQW b\ Whe VPall UXUal VaPSle Vi]e iQ RXU daWabaVe.

OWheU YaUiableV, like eWhQiciW\, Pa\ alVR haYe Sla\ed a PRUe VigQificaQW URle iQ WheiU PeQWal

healWh, SRWeQWiall\ VeeQ iQ RXU lRgiVWic UegUeVViRQ aQal\ViV (Table 1), Zhich UeYealed a PiQiPal

cRUUelaWiRQ beWZeeQ YiVible PiQRUiWieV haYiQg GAD. FXUWheU UeVeaUch iQ WheVe cRPPXQiWieV

VhRXld be dRQe iQ RUdeU WR iQYeVWigaWe WhiV SheQRPeQRQ, WR Vee ZheWheU iW iV a Ueal effecW RU jXVW

caXVed b\ Whe XQdeUUeSUeVeQWaWiRQ Rf WhiV gURXS.

IQ addiWiRQ WR Whe fiQdiQgV WR RXU VecRQd UeVeaUch TXeVWiRQ, becaXVe RXU WeaP fRXQd QR

diVcUeSaQcieV beWZeeQ UXUal aQd XUbaQ aUeaV, Ze ZeUe WheQ cXUiRXV if WheUe aUe diVcUeSaQcieV iQ

Whe aligQPeQW Rf Velf-UeSRUWed PeQWal healWh aQd GAD VcRUeV, iQVide each aUea- VhRZQ iQ figXUe

2. We fRXQd a VigQificaQW diffeUeQce beWZeeQ ZheWheU Whe SaUWiciSaQWV PeW RU did QRW PeeW Whe

GAD cXW-Rff SRiQW fRU haYiQg aQ[ieW\ diVRUdeU beWZeeQ gURXSV ZhR haYe high SeUceiYed aQd lRZ

SeUceiYed PeQWal healWh (figXUe 2). HRZeYeU, iW iV iPSRUWaQW WR QRWe WhaW Whe VWXd\ Ze cRQdXcWed

RQl\ lRRked aW GAD VcRUeV fRU cliQicall\ UeleYaQW PeQWal healWh diVRUdeUV. OWheU PeQWal healWh

diVRUdeUV like deSUeVViRQ ZeUe QRW PeaVXUed iQ WhiV VXUYe\ aQd WheUefRUe iQdiYidXalV Pa\ haYe

PeW Whe GAD cXW-Rff VcRUe baVed RQ hRZ Whe\ UaQked WheiU SeUceiYed PeQWal healWh (SRRU,

e[celleQW, eWc.) dXe WR RWheU PeQWal diVRUdeUV WhaW Whe\ aUe cXUUeQWl\ e[SeUieQciQg, aVide fURP

aQ[ieW\. AccRUdiQg WR SaVW liWeUaWXUe, \RXQg iQdiYidXalV ZhR haYe deSUeVViRQ alVR aSSeaU WR haYe

aQ[ieW\, SURYidiQg eYideQce WhaW Whe WZR aUe cRPRUbid ZiWh RQe aQRWheU (CXPPiQgV eW al., 2013).

While all SRVVible aYeQXeV Rf cRQWURl ZeUe WakeQ ZiWh daWa cRllecWiRQ aQd VWXd\ deVigQ,

VRPe cRQfRXQdiQg aVSecWV aUe iQheUeQW ZiWhiQ Whe PeWhRdV WakeQ. PaUWiciSaQWV ZeUe
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cURZdVRXUced WR WhiV VWXd\ WhURXgh adYeUWiVePeQW RQ YaUiRXV RQliQe SRUWalV.While WhiV Pa\

SURYe efficaciRXV fRU cRllecWiQg daWa fURP SaUWiciSaQWV iQ XUbaQ cRPPXQiWieV, ZheUe e[SRVXUe WR

WheVe aYeQXeV Rf iQfRUPaWiRQ iV PRUe bRXQWifXl, WhiV Pa\ SURYe difficXlW fRU UecUXiWPeQW aQd

acceVVibiliW\ fURP PRUe UXUal cRPPXQiWieV. ThiV Pa\ SURYide eYideQce fRU Whe laUge diVcUeSaQc\

beWZeeQ caVe QXPbeUV iQ Whe UXUal aQd XUbaQ gURXS aQd Pa\ SRiQW WRZaUdV Whe UeVXlWV Rf Whe

UeVeaUch TXeVWiRQ QRW beiQg UeSUeVeQWaWiYe Rf Whe UXUal CaQadiaQ SRSXlaWiRQ. IQ Whe caVe Rf WhiV

VWXd\, SaUWiciSaQWV PXVW haYe Ueliable iQWeUQeW acceVV WR SaUWiciSaWe, aQd WhiV Pa\ lead WR

e[clXViRQ Rf PaQ\ SURVSecWiYe SaUWiciSaQWV RU SRSXlaWiRQV Rf SeRSle liYiQg iQ UXUal cRPPXQiWieV,

eVSeciall\ iQ Whe QRUWheUQ SURYiQceV/WeUUiWRUieV ZheUe Ueliable iQWeUQeW acceVV iV VcaUce. IQ facW, a

2019 UeSRUW SURYided b\ Whe CaQadiaQ RadiR-WeleYiViRQ aQd TelecRPPXQicaWiRQV CRPPiVViRQ

(CRTC), VhRZed WhaW Zhile 87.4% Rf CaQadiaQ hRXVehRldV had acceVV WR bURadbaQd iQWeUQeW

cRQQecWiRQ, RQl\ 45.6% Rf CaQadiaQ hRXVehRldV ZiWhiQ UXUal cRPPXQiWieV did. FXUWheUPRUe,

75% Rf UeVSRQdeQWV ZeUe hailed fURP RQl\ 3 SURYiQceV, Zhich Pa\ SUeVeQW aV VaPSliQg biaV

ZiWhiQ Whe daWa, VkeZiQg Whe UeVXlWV iQ VXch a Za\ WhaW iW Pa\ QRW be UeSUeVeQWaWiYe Rf hRZ PeQWal

healWh iV SeUceiYed iQ Whe YaUiRXV UXUal aQd XUbaQ cRPPXQiWieV acURVV CaQada. IQ RUdeU WR

iPSURYe XSRQ a fXWXUe VWXd\ like WhiV, gaWheUiQg PRUe iQdiYidXalV fURP UXUal aUeaV, SeUhaSV

WhURXgh Whe XVe Rf laQdliQeV aQd ShRQe callV, RSeQV XS Whe VXUYe\ WR PaQ\ PRUe SeRSle liYiQg iQ

UXUal cRPPXQiWieV ZhR PighW QRW haYe iQWeUQeW acceVV.

SRPe liPiWaWiRQV iQ SaVW UeVeaUch VWXdieV WhaW Ze haYe iQYeVWigaWed alVR iQYRlYe WheiU

UeVeaUch beiQg cRQdXcWed iQ RWheU cRXQWUieV, aQd WhXV XQable fRU iW WR be geQeUali]ed WRZaUdV Whe

CaQadiaQ SRSXlaWiRQ. OXU UeVeaUch fiQdiQgV Pa\ WheQ VeUYe aV a baVeliQe fRU fXWXUe UeVeaUch WR

fXUWheU iQYeVWigaWe ZheWheU WheUe aUe diffeUeQceV iQ Whe PeQWal healWh beWZeeQ \RXQgeU

iQdiYidXalV ZhR UeVide iQ CaQadiaQ UXUal YV XUbaQ aUeaV aQd Whe e[WeQW Rf WheVe diffeUeQceV.
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PeUhaSV, fXWXUe VWXdieV Pa\ add addiWiRQal YaUiableV, VXch aV eWhQiciW\, WR deWeUPiQe if

RWheU facWRUV cRQWUibXWe WR WheiU PeQWal Zell-beiQg. FXWXUe VWXdieV Pa\ alVR cRQWiQXe WR

iQYeVWigaWe ZheWheU VWigPa affecWV hRZ \RXQgeU SeRSle ZRXld UeSRUW WheiU PeQWal healWh. ThiV

Zill la\ Whe fRXQdaWiRQ RQ hRZ WR beWWeU eQcRXUage iQdiYidXalV WR cRQfideQWl\ UeSRUW WheiU PeQWal

healWh VWaWXV aQd cRQWiQXe WR fiQd Za\V WR dePRliVh Whe VWigPa VXUURXQdiQg PeQWal illQeVVeV.
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2
IQWURGXFWLRQ

AOFRKRO, GHQGHU, aQG MHQWaO HHaOWK

AlcRhRl cRQVXmSWiRQ haV beeQ a VRcieWal SaVW-Wime ViQce Whe begiQQiQg Rf UecRUded

hiVWRU\ (RRRm eW al., 2005). TZeQW\-WZR milliRQ CaQadiaQV (80% Rf Whe CaQadiaQ SRSXlaWiRQ)

UeSRUWed cRQVXmiQg alcRhRl iQ Whe SaVW \eaU (SWaWiVWicV CaQada, 2013). While alcRhRl caQ haYe

mild healWh beQefiWV ZheQ cRQVXmed Vafel\ aQd UeVSRQVibl\, iWV XVe iQ e[ceVV caQ haYe

deWUimeQWal healWh effecWV RQ Whe bRd\ (WRUld HealWh OUgaQi]aWiRQ, 2009a). The effecWV Rf

alcRhRl aUe QRW limiWed WR Sh\Vical V\mSWRmV VXch aV VWUaiQ iQ Whe heaUW, liYeU, mXVcleV, aQd Whe

bUaiQ; bXW haYe a meaVXUed imSacW RQ meQWal healWh  aV Zell (PaWRQ, 2005). MeQWal aQd

behaYiRXUal diVRUdeUV aWWUibXWed WR Whe XVe Rf alcRhRl iQclXde: ZiWhdUaZal VWaWe ZiWh deliUiXm,

alcRhRl UelaWed SV\chRWic diVRUdeU, aQd alcRhRl UelaWed QeXURSV\chiaWUic diVeaVe (WRUld HealWh

OUgaQi]aWiRQ, 2009b). MaleV haYe WUadiWiRQall\ UeSRUWed mRUe fUeTXeQW alcRhRl XVe aW higheU

YRlXmeV Rf cRQVXmSWiRQ, bXW Whe dUiQkiQg SUeYaleQce gaS beWZeeQ meQ aQd ZRmeQ iV VhUiQkiQg

(Fama eW al., 2020).

AlcRhRl XVe aQd miVXVe iV iQcUeaViQg diVSURSRUWiRQaWel\ amRQg ZRmeQ cRmSaUed WR WheiU

male cRXQWeUSaUWV, ZiWh aQ 84% iQcUeaVe aQd 35% iQcUeaVe UeVSecWiYel\ (GUaQW eW al., 2017).

MXch Rf Whe daWa aYailable RQ Whe effecWV Rf alcRhRl iQ ZRmeQ iV RXWdaWed aQd QeglecWV

meQWal-healWh RXWcRmeV, alWhRXgh e[iVWiQg daWa VXggeVWV WhaW ZRmeQ aUe mRUe VXVceSWible WR Whe

effecWV Rf alcRhRl aQd e[SeUieQce a higheU QXmbeU Rf alcRhRl-UelaWed medical SURblemV (AVhle\

eW al., 1977). The majRUiW\ Rf Whe cXUUeQW UeVeaUch beWZeeQ bUaiQ aQd bRd\ e[amiQeV Whe Sh\Vical

baViV Rf cRgQiWiRQ aQd meWabRliVm iQ UelaWiRQ WR ZRmeQ aQd alcRhRl cRQVXmSWiRQ. TheUe iV URRm

fRU VigQificaQW UeVeaUch WR be cRQdXcWed WR deWeUmiQe a SRWeQWial aVVRciaWiRQ beWZeeQ alcRhRl

cRQVXmSWiRQ aQd Whe meQWal healWh VWaWXV Rf ZRmeQ.
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3
AOFRKRO & IQGLJHQRXV PRSXOaWLRQV

IQdigeQRXV SeRSleV aUe aQ XQdeUUeSUeVeQWed gURXS iQ Whe field Rf alcRhRl UeVeaUch. MXch

Rf Whe limiWed UeVeaUch WhaW haV beeQ cRQdXcWed RQ alcRhRl aQd IQdigeQRXV gURXSV haV beeQ

cRQdXcWed RXWVide Rf CaQada. A V\VWemaWic UeYieZ cRQdXcWed iQ 2020 fRXQd a Qeed fRU mRUe

XQbiaVed daWa RQ Whe SUeYaleQce Rf alcRhRl deSeQdeQce iQ IQdigeQRXV cRmmXQiWieV iQ NeZ

ZealaQd, CaQada, aQd Whe USA (WeaWheUall eW al., 2020).

SWXdieV UeSRUW Whe imSlemeQWaWiRQ Rf kQRZQ effecWiYe iQWeUYeQWiRQV iQ RWheU SRSXlaWiRQV

RQ IQdigeQRXV gURXSV, ZiWh Whe lack Rf cURVV-cXlWXUal UeVeaUch QeglecWiQg cXlWXUal diffeUeQceV iQ

IQdigeQRXV famil\ life, VWUXcWXUe, RbligaWiRQV, aQd dUiQkiQg cRQWe[WV (GUa\ eW al., 2004; Kell\ &

KRZal\V]\Q, 2003).  PRRUeU WUeaWmeQW RXWcRmeV fRU alcRhRl-UelaWed SURblemV haYe beeQ VeeQ iQ

IQdigeQRXV SRSXlaWiRQV, leadiQg WR high leYelV Rf cRmRUbidiWieV, higheU healWh UelaWed cRVWV fRU

IQdigeQRXV cRmmXQiWieV, aQd gUeaWeU imSaiUmeQW aQd diVabiliW\ (GUa\ eW al., 2010; Hall eW al.,

2001).

AOFRKRO & AGXOW AJHG IQGLJHQRXV WRPHQ

MXch Rf Whe iQfRUmaWiRQ RQ alcRhRl aQd adXlW aged (18+) IQdigeQRXV ZRmeQ haV beeQ

VRXUced RXWVide Rf CaQada. AccRUdiQg WR GibVRQ S. eW al (2020), Whe NaWiRQal MaWeUQiW\ DaWa

DeYelRSmeQW PURjecW cRQdXcWed iQdiYidXal iQWeUYieZV aQd gURXS diVcXVViRQV ZiWh IQdigeQRXV

AXVWUaliaQ aQd QRQ-IQdigeQRXV SUegQaQW ZRmeQ Rf 18 \eaUV RU RldeU UegaUdiQg WheiU YieZV RQ

alcRhRl cRQVXmSWiRQ dXUiQg SUegQaQc\. BRWh gURXSV Rf ZRmeQ demRQVWUaWed cRmSUeheQViRQ Rf

alcRhRl aV haUmfXl WR Whe deYelRSmeQW Rf babieV (GibVRQ eW al., 2020).

PUeYiRXV UeVeaUch fRXQd IQdigeQRXV ZRmeQ leVV likel\ WR dUiQk Zhile SUegQaQW WhaQ

QRQ-IQdigeQRXV ZRmeQ, hRZeYeU, ZiWh WhRVe WhaW dR cRQVXmiQg UiVk\ amRXQWV (AXVWUaliaQ

IQVWiWXWe Rf HealWh aQd WelfaUe, 2016; FiW]SaWUick eW al., 2015). IQdigeQRXV AXVWUaliaQ ZRmeQ iQ
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4
SaUWicXlaU, maiQl\ aWWUibXWed iQabiliW\ WR abVWaiQ fURm alcRhRl cRQVXmSWiRQ dXUiQg SUegQaQc\ WR

Whe iQflXeQce Rf VRcial eQYiURQmeQW; meQWal healWh iVVXeV, addicWiRQ, aQd dRmeVWic YiRleQce

(GibVRQ eW al., 2020). The SRWeQWial aVVRciaWiRQ beWZeeQ meQWal healWh iVVXeV aQd alcRhRl

cRQVXmSWiRQ amRQg IQdigeQRXV ZRmeQ lackV fRUmal UeVeaUch, eVSeciall\ ZiWhiQ CaQada.

KQRZOHGJH GaS & RHVHaUFK QXHVWLRQ

TheUe iV a cleaU gaS iQ Whe liWeUaWXUe ZheQ iW cRmeV WR meaVXUed effecWV Rf alcRhRl RQ

meQWal healWh iQ UelaWiRQ WR IQdigeQRXV female SRSXlaWiRQV iQ CaQada. ThiV SaSeU aimV WR aQVZeU

Whe fRllRZiQg UeVeaUch TXeVWiRQ: IV WheUe a diVSURSRUWiRQaWe aVVRciaWiRQ beWZeeQ alcRhRl

cRQVXmSWiRQ fUeTXeQc\ aQd meQWal healWh VWaWXV (RQ aQ iQfRUmal Vcale ZiWh RSWiRQV: SRRU, faiU,

gRRd, YeU\ gRRd, aQd e[celleQW) beWZeeQ adXlW (18+) CaQadiaQ IQdigeQRXV femaleV aQd adXlW

(18+) CaQadiaQ IQdigeQRXV maleV RYeU a 12 mRQWh SeUiRd? The SUimaU\ RXWcRme meaVXUe iV Whe

meQWal healWh VWaWXV Rf SaUWiciSaQWV, RQ aQ iQfRUmal Vcale Rf caWegRUical RSWiRQV UaQgiQg fURm

SRRU WR e[celleQW. SecRQdaU\ RXWcRmeV Ze Zill addUeVV VSaQ Whe Vame 12 mRQWh SeUiRd; beiQg Whe

fUeTXeQc\ alcRhRl XVe affecWV abiliW\ WR dR e[SecWed WaVkV, aQd Whe fUeTXeQc\ Rf feeliQgV Rf gXilW

RU UemRUVe fRllRZiQg dUiQkiQg. A WeUWiaU\ RXWcRme Ze Zill be lRRkiQg aW iV ZheWheU aQ iQdiYidXal

haV eYeU had a UelaWiYe, fUieQd, RU dRcWRU e[SUeVV cRQceUQ UegaUdiQg WheiU alcRhRl XVe RYeU a 12

mRQWh SeUiRd.

MHWKRGV

SXUYH\ DHVLJQ

We emSlR\ed a UeWURVSecWiYe cURVV-VecWiRQal VWXd\ deVigQ XViQg Whe daWabaQk WiWled

³CaQadiaQ AlcRhRl aQd DUXgV SXUYe\, 2019´ WhaW Ze acceVVed WhURXgh Whe OQWaUiR DaWa

DRcXmeQWaWiRQ, E[WUacWiRQ SeUYice aQd IQfUaVWUXcWXUe (ODESI). AV RXWliQed b\ ODESI, Whe

CaQadiaQ AlcRhRl aQd DUXgV SXUYe\ (CADS) iV cRQdXcWed biaQQXall\ b\ Whe gRYeUQmeQWal
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RUgaQi]aWiRQ HealWh CaQada. DaWa iQ Whe 2019 iWeUaWiRQ ZaV cRllecWed beWZeeQ JXQe 10Wh WR

DecembeU 31VW, 2019. A cRllecWiRQ meWhRd Rf UaQdRm digiW dialiQg aQd iQWeUYieZ TXeVWiRQiQg

WhURXgh laQdliQe aQd cellXlaU WeleShRQe QXmbeUV ZaV emSlR\ed. The VamSle ZaV UeVWUicWed WR

CaQadiaQ UeVideQWV 15+ \eaUV iQ age (Q = 10,293), aQVZeUiQg RQ a YRlXQWaU\ baViV. E[clXded

fURm VelecWiRQ ZeUe CaQadiaQV ZhR ZeUe ShRQeleVV; iQVWiWXWiRQali]ed; XQable WR VSeak EQgliVh;

UeVideQWV RQ FiUVW NaWiRQV UeVeUYeV; RU UeVideQWV Rf Whe YXkRQ aQd NRUWhZeVW TeUUiWRUieV RU

NXQaYXW (SWaWiVWicV CaQada, 2019). QXeVWiRQV aVked VeUYed WR cRYeU Whe WRSicV Rf Whe aWWiWXdeV

aURXQd, fUeTXeQcieV Rf, aQd SRWeQWial haUmfXl effecWV Rf alcRhRl XVe, caQQabiV XVe, aQd Whe XVe Rf

RWheU dUXgV.

SWXG\ PaUWLFLSaQWV

FRU Whe SXUSRVeV Rf WhiV VWXd\, CADS 2019 UeVSRQdeQWV ZeUe iQclXded RQ Whe baViV Rf Whe

fRllRZiQg iQclXViRQ cUiWeUia:  adXlWV �18 \eaUV, Ve[ aW biUWh beiQg male RU female; aQd CaQadiaQ

IQdigeQRXV ideQWificaWiRQ aV FiUVW NaWiRQV (NRUWh AmeUicaQ IQdiaQ), MpWiV RU IQXk (IQXiW). The

age cXWRff ZaV VelecWed iQ accRUdaQce ZiWh Whe legal defiQiWiRQ fRU Whe adXlW SRSXlaWiRQ.

The e[clXViRQ cUiWeUia iQclXded SaUWiciSaQWV ZhR XVed RU WUied cRcaiQe RU cUack, ecVWaV\,

heURiQ, amSheWamiQeV RU meWhamSheWamiQe, kUaWRm, meShedURQe, RU aQ\ RWheU iQjecWable dUXg iQ

Whe 12 mRQWhV leadiQg XS WR Whe daWa cRllecWiRQ SRiQW. A cR-mRUbidiW\ haV beeQ eVWabliVhed

beWZeeQ alcRhRl XVe diVRUdeU aQd RWheU dUXg XVe diVRUdeUV, ZheUe Whe SUeVeQce Rf RQe iQcUeaVeV

Whe likelihRRd Rf Whe RWheU (Falk eW al., 2008). The e[clXViRQ Rf WheVe YaUiableV VeUYed WR iVRlaWe

Whe cRUUelaWiRQ beWZeeQ alcRhRl aQd Whe behaYiRXUV Rf iQWeUeVW, Zhile cRQWURlliQg fRU SRWeQWial

iQflXeQce fURm RWheU VXbVWaQceV. MiVViQg daWa eQWeUed aV a ³UefXVal´ RU ³QRW VWaWed´ fRU Whe

YaUiableV Rf alcRhRl cRQVXmSWiRQ fUeTXeQc\ aQd meQWal healWh VWaWXV ZeUe alVR e[clXded, aV Whe\

aUe cUXcial WR Whe VWXd\¶V SUimaU\ TXeVWiRQ.
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SWXG\ OXWFRPHV

The SUimaU\ RXWcRme aVVeVVed iQ WhiV VWXd\ ZaV meQWal healWh VWaWXV, ZheUe SaUWiciSaQWV

ZeUe aVked Whe TXeVWiRQ, ³IQ geQeUal, hRZ iV \RXU meQWal healWh?´. A ViQgle-iWem meaVXUe Rf

Velf-UaWed meQWal healWh (SRMH) iQclXded Whe aQVZeU RSWiRQV: SRRU, faiU, gRRd, YeU\ gRRd,

e[celleQW. IW iV imSRUWaQW WR QRWe WhaW WhiV fRUm Rf meaVXUemeQW iV QRW a fRUmal diagQRVWic WRRl fRU

meQWal healWh VWaWXV. HRZeYeU, Whe SRMH VXbjecWiYe Velf-UeflecWiRQ RQ meQWal healWh VWaWXV haV

beeQ fRXQd WR be a VigQificaQW SUedicWRU fRU deSUeVViRQ UelaWed meQWal diVRUdeUV, aQd eYeQ

cRmRUbid Sh\Vical diVRUdeUV (HRff eW al., 1997).

TZR VecRQdaU\ RXWcRme YaUiableV ZeUe cRQVideUed. The fiUVW ZaV Whe fUeTXeQc\ Rf

feeliQgV Rf gXilW RU UemRUVe afWeU dUiQkiQg, ZheUe SaUWiciSaQWV ZeUe aVked, ³DXUiQg Whe SaVW 12

mRQWhV, hRZ RfWeQ haYe \RX had a feeliQg Rf gXilW RU UemRUVe Rf dUiQkiQg?´ The RWheU VecRQdaU\

RXWcRme YaUiable cRQVideUed ZaV hRZ fUeTXeQWl\ alcRhRl XVe affecWed RQe¶V abiliW\ WR dR

e[SecWed WaVkV, ZheUe SaUWiciSaQWV ZeUe aVked, ³DXUiQg Whe SaVW 12 mRQWhV, hRZ RfWeQ haYe \RX

failed WR dR ZhaW ZaV QRUmall\ e[SecWed fURm \RX becaXVe Rf dUiQkiQg?´. BRWh YaUiableV had

UeVSRQVeV iQ Whe fiYe RUdiQal caWegRUieV W\Sical Rf TXaQWiW\-fUeTXeQc\ (QF) fRUm: QeYeU, leVV WhaQ

mRQWhl\, mRQWhl\, Zeekl\, aQd dail\ RU almRVW dail\.  FeeliQgV Rf gXilW RU UemRUVe ZaV VelecWed aV

a YaUiable Rf iQWeUeVW, aV gXilW VSecificall\ haV beeQ fRXQd WR haYe a VWURQg UelaWiRQVhiS ZiWh

deSUeVViYe diVRUdeUV (TilghmaQ-OVbRXUQe eW al., 2014). We ZeUe alVR iQWeUeVWed WR Vee if failXUe

WR dR e[SecWed WaVkV ZaV cRUUelaWed ZiWh meQWal healWh VWaWXV, aV iQcaSaciWaWiRQ iQ RXU adXlW VWXd\

SRSXlaWiRQ caQ lead WR SURblemV VXch aV abVeQWeeiVm fURm ZRUk (BXiVW-BRXZmaQ eW al., 2005).

The WeUWiaU\ UeVSRQVe cRQVideUed iQ WhiV VWXd\ ZaV ZheWheU a UelaWiYe, fUieQd, RU dRcWRU

had e[SUeVVed cRQceUQ abRXW Whe SaUWiciSaQWV alcRhRl XVe, ZheUe SaUWiciSaQWV ZeUe aVked, ³HaV a

UelaWiYe, fUieQd, dRcWRU, RU aQRWheU healWh ZRUkeU beeQ cRQceUQed abRXW \RXU dUiQkiQg RU
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VXggeVWed \RX cXW dRZQ \RXU alcRhRl iQWake? WaV iW iQ Whe SaVW \eaU?´. The UeVSRQVeV ZeUe Whe

dichRWRmRXV, QRUmal caWegRUieV Rf \eV aQd QR. We WhRXghW WhiV YaUiable ZRXld be aQ iQdicaWRU Rf

RbYiRXV, RbVeUYable d\VfXQcWiRQ ZiWh alcRhRl, aQd SRWeQWiall\ ZiWh meQWal diVWUeVV aV Zell.

AGGLWLRQaO DaWa CROOHFWLRQ

AddiWiRQal YaUiableV WR cRQVideU ZeUe dUiQkV SeU RccaViRQ (amRQg dUiQkeUV), aQd

fUeTXeQc\ Rf beiQg XQable WR VWRS dUiQkiQg RQce VWaUWed. TheVe dUiQkiQg aWWiWXdeV allRZ fRU a

beWWeU YiVXali]aWiRQ Rf a SRWeQWial alcRhRl XVe diVRUdeU. AlWhRXgh QRW a SaUW Rf Whe VWaWiVWical

aQal\VeV, WheVe YaUiableV aUe ZRUWh aQal\]iQg iQ Whe caVe Rf UeVXlWV VWURQgl\ diVagUeeiQg ZiWh Whe

e[iVWiQg UeVeaUch iQ Whe field.

SWaWLVWLFaO aQaO\VLV

All daWa ZaV aQal\]ed XViQg SWaWiVWical PackageV fRU Whe SRcial ScieQceV (SPSS). The

S-YalXe fRU VigQificaQce XVed ZaV 0.05.

A Chi-STXaUed TeVW beWZeeQ Whe caWegRUical YaUiableV Rf alcRhRl cRQVXmSWiRQ fUeTXeQc\

aQd meQWal healWh VWaWXV, ZiWh Ve[ aW biUWh la\eUed WR deWeUmiQe a SRWeQWial diffeUeQce iQ WheiU

aVVRciaWed b\ Ve[.

TR deWeUmiQe Whe SUedicWiYe VWUeQgWh Rf Whe VecRQdaU\ aQd WeUWiaU\ RXWcRme YaUiableV RQ

meQWal healWh VWaWXV, a biQaU\ lRgiVWic UegUeVViRQ ZaV SeUfRUmed ZiWh Whe fRllRZiQg SUedicWRU

YaUiableV: Ve[ aW biUWh; fUeTXeQc\ Rf alcRhRl cRQVXmSWiRQ; fUeTXeQc\ alcRhRl affecWed abiliW\ WR

dR e[SecWed WaVkV; fUeTXeQc\ Rf feeliQgV Rf gXilW RU UemRUVe fRllRZiQg dUiQkiQg; aQd a UelaWiYe,

fUieQd, RU dRcWRU e[SUeVViQg cRQceUQ RYeU alcRhRl XVe.
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RHVXOWV

DHPRJUaSKLFV aQG SaPSOH CKaUaFWHULVWLFV

TabOH 1 SamSle ChaUacWeUiVWiV fRU Whe FXll SamSle aQd DiYided XS b\ Se[

Table 1 diVSla\V Whe UeVSRQVeV gaWheUed b\ Whe GRYeUQmeQW Rf CaQada fRU CADS 2019.

The WRWal VamSle Vi]e fRU WhiV VXUYe\ ZaV 10,293. IQ keeSiQg ZiWh Whe iQclXViRQ aQd e[clXViRQ

cUiWeUia Whe VamSle Vi]e ZaV UedXced WR 298, 57.05% Rf Zhich ZeUe female aQd 42.95% Rf Zhich

ZeUe male.

AOFRKRO CRQVXPSWLRQ
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OYeUall, almRVW all SaUWiciSaQWV (Q = 224, 75%) UeSRUWed cRQVXmiQg alcRhRl ZiWhiQ Whe laVW

WZelYe mRQWhV (Table 1). Of WhRVe ZhR cRQVXmed alcRhRl, mRUe WhaQ half UeSRUWed haYiQg aQ

alcRhRlic dUiQk mRUe WhaQ RQce a mRQWh (Q = 144, 50.5%). WheQ SaUWiciSaQWV ZeUe aVked hRZ

maQ\ alcRhRlic dUiQkV Whe\ had RQ a W\Sical da\ Rf dUiQkiQg,  QeaUl\ half UeSRUWed 3 RU mRUe

dUiQkV (Q = 88, 38.1%).

FigXUe 1. BaU chaUW Rf Whe daWa RYeUYieZ Rf WRWal alcRhRl cRQVXmSWiRQ fUeTXeQc\ befRUe Whe
miVViQg YaUiableV ZeUe UemRYed

FigXUe 1 diVSla\V a baU chaUW Rf Whe daWa RYeUYieZ Rf Whe WRWal fUeTXeQc\ Rf alcRhRl

cRQVXmSWiRQ fRU a dXUaWiRQ Rf 12 mRQWhV befRUe Whe miVViQg YaUiableV ZeUe UemRYed (Q=299).

The mRVW cRmmRQ alcRhRl cRQVXmSWiRQ fUeTXeQc\ habiWV ZeUe leVV WhaQ RQce a mRQWh- ZiWh

VeYeQW\ SeRSle (23.4%), aQd QeYeU- ZiWh Vi[W\-QiQe iQdiYidXalV (23.1%).

TabOH 2 Chi-STXaUe TeVW Rf ReVSRQdeQW¶V Se[ aW BiUWh aQd MeQWal HealWh SWaWXV
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TR addUeVV Whe SUimaU\ RXWcRme Rf Whe VWXd\, a chi-VTXaUed WeVW fRU aVVRciaWiRQ beWZeeQ

alcRhRl cRQVXmSWiRQ fUeTXeQc\ aQd meQWal healWh VWaWXV baVed RQ Ve[ aW biUWh ZaV dRQe ZiWh 128

maleV aQd 170 female SaUWiciSaQWV (Q = 298). The WeVW \ielded a chi-VTXaUed VWaWiVWic WhaW ZaV

lRZeU fRU maleV (Ȥ2=0.525, S=0.913) WhaQ femaleV (Ȥ2=0.832, S=0.842), hRZeYeU WhiV UeVXlW ZaV

QRW VigQificaQW.

The SRWeQWial effecWV Rf RXU VecRQdaU\ aQd WeUWiaU\ RXWcRme YaUiableV ZeUe WakeQ iQWR

cRQVideUaWiRQ ZiWh Whe biQaU\ lRgiVWic UegUeVViRQ. The accXUac\ Rf e[SecWed YalXeV fRU a mRdel

ZiWh QR SUedicWRU YaUiableV iV RXWliQed iQ Table 3. SPSS SUedicWed caVeV ZheUe meQWal healWh

VWaWXV ZRXld be SRRU RU faiU cRUUecWl\ 88.9% Rf Whe Wime. ThiV iV iQ cRmSaUiVRQ WR Whe fiYe facWRU

SUedicWRU YaUiable mRdel VhRZQ iQ Table 4, ZheUe Whe SUedicWRU YaUiableV mRdel gXeVVed SRRU RU

faiU meQWal healWh VWaWXV caVeV ZiWh 88.6% accXUac\. TheVe mRdelV ZeUe QRW VigQificaQWl\

diffeUeQW aV deWailed iQ Whe OmQibXV TeVW Rf MRdel CRefficieQWV iQ Table 5 (Ȥ2=5.919, S=314).

ThXV, Whe fiYe SUedicWRU YaUiable mRdel iV QRW a VigQificaQWl\ beWWeU SUedicWRU Rf meQWal healWh

VWaWXV WhaQ Whe mRdel ZheUe QR SUedicWRUV ZeUe iQclXded.
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The biQaU\ lRgiVWic UegUeVViRQ alVR \ielded Whe VWUeQgWh Rf aVVRciaWiRQV beWZeeQ iQdiYidXal

SUedicWRU YaUiableV aQd Whe SUimaU\ RXWcRme Rf meQWal healWh VWaWXV, aV VeeQ iQ Table 6. The RQl\

YaUiable Rf VigQificaQce ZaV Whe fUeTXeQc\ RQe had feeliQgV Rf gXilW RU UemRUVe afWeU dUiQkiQg

(B=-2.284, E[S(B)=0.102, S=0.38).  FUeTXeQc\ Rf feeliQgV Rf gXilW RU UemRUVe afWeU dUiQkiQg ZaV

iQYeUVel\ cRUUelaWed ZiWh meQWal healWh. AV Whe fUeTXeQc\ Rf feeliQgV Rf gXilW RU UemRUVe afWeU

dUiQkiQg iQcUeaVe, Whe RddV Rf haYiQg a gRRd meQWal healWh VWaWXV decUeaVe b\ 10.2%.
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DLVFXVVLRQ

SXPPaU\ RI RHVXOWV aQG CRPSaULVRQ WR E[LVWLQJ LLWHUaWXUH

The UeVXlWV Rf WhiV UeVeaUch fiQd Whe Ve[ aW biUWh diffeUeQceV beWZeeQ fUeTXeQc\ Rf alcRhRl

cRQVXmSWiRQ aQd meQWal healWh iQ CaQadiaQ IQdigeQRXV adXlWV WR be iQcRQclXViYe. ThiV ma\ be

dXe WR Whe Vmall VamSle Vi]e Rf WhiV VWXd\. HRZeYeU, Zhile Whe beWZeeQ Ve[ diffeUeQceV UegaUdiQg

WhiV aVVRciaWiRQ UemaiQV XQVWXdied iQ IQdigeQRXV SRSXlaWiRQV, e[iVWiQg liWeUaWXUe RQ Whe geQeUal

SRSXlaWiRQ demRQVWUaWeV VimilaU mi[ed, aQd XlWimaWel\ iQcRQclXViYe UeVXlWV.

OQe UeWURVSecWiYe cURVV-VecWiRQal VWXd\ VXUYe\iQg US SaUWiciSaQWV aged 16-84 aVVeVVed

alcRhRl XVe WhURXgh Whe AlcRhRl UVe DiVRUdeUV IdeQWificaWiRQ TeVW (AUDIT), aQd meQWal healWh

XViQg Whe HRVSiWal AQ[ieW\ aQd DeSUeVViRQ Scale (HADS) (AlaWi eW al., 2004). A QRQ-liQeaU,

U-VhaSed UelaWiRQVhiS ZaV fRXQd beWZeeQ alcRhRl cRQVXmSWiRQ aQd meQWal healWh fRU maleV,

AlcRhRl cRQVXmSWiRQ aQd deSUeVViRQ ZeUe UelaWed liQeaUl\ fRU femaleV. AQRWheU SURVSecWiYe

cRhRUW VWXd\ fRllRZiQg ZRmeQ Rf BUiVbaQe WhURXgh SUegQaQc\ aVVeVVed alcRhRl cRQVXmSWiRQ

fUeTXeQcieV WhURXgh Vi[ iQfRUmal caWegRUieV deWailiQg QXmbeU Rf dUiQkV, aQd meQWal healWh

WhURXgh Whe MalaiVe IQYeQWRU\ (AlaWi eW al., 2005). CRQWUaVWiQgl\, Whe VWXd\ VXggeVWed a

QRQ-liQeaU, J-VhaSed UelaWiRQVhiS fRU femaleV. A WhiUd AXVWUalia Zide UeWURVSecWiYe cURVV-VecWiRQal

409

Noella Noronha



13
VWXd\ RQ WhRVe aged 18-80 aVVeVVed alcRhRl iQWake XViQg AUDIT, Zhile meQWal healWh ZaV

meaVXUed WhURXgh fRXU deSUeVViRQ aQd aQ[ieW\ VcaleV (RRdgeUV eW al., 2000). A QRQ-liQeaU,

U-VhaSed UelaWiRQVhiS fRU bRWh maleV aQd femaleV ZaV RbVeUYed.

The diVagUeemeQW iQ UeVXlWV ma\ VWem fURm a YaUieW\ Rf facWRUV, iQclXdiQg lack Rf

VWaQdaUdi]aWiRQ iQ VWXd\ demRgUaShic, dXUaWiRQ, aQd deVigQ; aQd meWUic fRU alcRhRl XVe aQd

meQWal healWh VWaWXV.

ThiV VWXd\ alVR fRXQd WhaW Whe UegUeVViRQ mRdel iQclXdiQg SUedicWRU YaUiableV Rf Ve[ aW

biUWh; fUeTXeQc\ Rf alcRhRl cRQVXmSWiRQ; fUeTXeQc\ alcRhRl XVe affecWV abiliW\ WR dR e[SecWed

WaVkV; fUeTXeQc\ Rf feeliQgV Rf gXilW RU UemRUVe fRllRZiQg dUiQkiQg; aQd haYiQg a UelaWiYe, fUieQd,

RU dRcWRU e[SUeVV cRQceUQ UegaUdiQg SaUWiciSaQW¶V alcRhRl XVe, ZaV a SRRU SUedicWRU fRU meQWal

healWh VWaWXV. AVVeVViQg Whe mRdel¶V iQdiYidXal SUedicWRU YaUiableV, gUeaWeU fUeTXeQc\ Rf feeliQgV

Rf gXilW RU UemRUVe fRllRZiQg dUiQkiQg ZeUe aVVRciaWed ZiWh SRRUeU meQWal healWh VWaWXV. ThiV

iQYeUVe UelaWiRQVhiS beWZeeQ gXilW aQd meQWal healWh iV cRQViVWeQW ZiWh decadeV Rf UeVeaUch. OQe

VWXd\ amRQg cRllege VWXdeQWV b\ JRQeV aQd KXgleU (1993) fRXQd a cRUUelaWiRQ beWZeeQ higheU

leYelV Rf gXilW- meaVXUed WhURXgh Whe GXilW IQYeQWRU\, aQd higheU leYelV Rf deSUeVViRQ- aVVeVVed

XViQg Whe Beck DeSUeVViRQ IQYeQWRU\ (BDI). PaUWiciSaQWV alVR Velf-UeVSRQded WR adjecWiYeV Whe\

ideQWified ZiWh. The\ RbVeUYed WhaW WhRVe mRUe SURQe WR ViWXaWiRQall\ WUiggeUed gXilW deVcUibed

feeliQg lRQel\, deSUeVVed, miVeUable, aQd Vad, all chaUacWeUiVWic Rf SRRU meQWal healWh. While Whe

VWXd\ b\ JRQeV aQd KXgleU did QRW aWWUibXWe WhiV fRUm Rf gXilW WR a VSecified RUigiQ, alcRhRl

cRQVXmSWiRQ caQ caXVe ViWXaWiRQal gXilW aV fRcXVed RQ iQ WhiV VWXd\. AQRWheU VWXd\ b\ TUeeb\ &

BUXQR (2012) cRUURbRUaWed WheVe fiQdiQgV, demRQVWUaWiQg aQ aVVRciaWiRQ beWZeeQ Vhame SURQe

iQdiYidXalV aQd QegaWiYe affecWiYe VWaWeV-  a cUXcial iQflXeQce iQ meQWal healWh VWaWXV (GURVV eW al.,

2019).
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LLPLWaWLRQV

AV ZiWh all VWXdieV, RXU VWXd\ cRmeV ZiWh iWV limiWaWiRQV. The VamSle Vi]e Rf WhiV VWXd\ iV

UelaWiYel\ Vmall, ZiWh RQl\ 298 UeVSRQdeQWV. While WhiV iV eQRXgh UeVSRQdeQWV WR allRZ XV WR

SeUfRUm VWaWiVWical aQal\ViV, Ze caQQRW Va\ fRU VXUe WhaW Whe UeVXlWV UeSUeVeQW Whe eQWiUe IQdigeQRXV

SRSXlaWiRQ Rf CaQada. A laUgeU VamSle Vi]e ZRXld QRW RQl\ iQcUeaVe Whe accXUac\ Rf RXU

VWaWiVWical fiQdiQgV bXW ZRXld alVR SURYide a mRUe cRmSleWe SicWXUe Rf Whe VWaWXV Rf alcRhRl aQd

meQWal healWh iQ IQdigeQRXV CaQadiaQV. The cURVV-VecWiRQal QaWXUe Rf WhiV VWXd\ VhRXld alVR be

iQWeUSUeWed aV a VQaSVhRW iQ Wime aQd ma\ QRW UeflecW WUeQdV RYeU Wime. The UeVXlWV WhaW Ze fRXQd

ZeUe aSSlicable WR alcRhRl aQd meQWal healWh Rf CaQadiaQ IQdigeQRXV iQdiYidXalV iQ 2019 bXW

ma\ QRW QeceVVaUil\ UeflecW WUeQdV WRda\. TR Vee hRZ WhiV cRUUelaWiRQ beWZeeQ alcRhRl aQd meQWal

healWh chaQgeV RYeU Wime, lRQgiWXdiQal VWXdieV aUe QeceVVaU\. AQRWheU limiWaWiRQ aUiVeV fURm Whe

meWhRd Rf daWa cRllecWiRQ. ReVSRQdeQWV aQVZeUed TXeVWiRQV iQ UelaWiRQ WR alcRhRl cRQVXmSWiRQ

aQd meQWal healWh Yia WeleShRQe iQWeUYieZ, aQd VRme SeRSle ma\ QRW ZiVh WR diVclRVe WhiV

iQfRUmaWiRQ. We ZeUe able WR cRQWURl fRU SaUWiciSaQWV ZhR did QRW UeVSRQd WR WheVe TXeVWiRQV, bXW

Ze ZeUe XQable WR cRQWURl fRU SaUWiciSaQWV ZhR ma\ haYe SURYided diVhRQeVW aQVZeUV WR WheVe

TXeVWiRQV. ThiV iV a SRWeQWial VRXUce Rf biaV aQd cRXld haYe VkeZed RXU fiQdiQgV.  The lack Rf

VWaQdaUdi]ed meaVXUemeQW fRU a feZ meWUicV Rf WhiV VWXd\ ZeUe alVR a limiWaWiRQ WR RXU VWXd\. A

fRUmal mRde Rf meaVXUemeQW diVWiQgXiVhiQg beWZeeQ acceSWable aQd SURblemaWic alcRhRl XVe,

VXch aV Whe AUDIT TXeVWiRQQaiUe, ZaV QRW emSlR\ed. OXU VWXd\ alVR lacked a fRUmal diagQRVWic

meaVXUe Rf meQWal healWh VWaWXV, VXch aV Whe BDI. FRUmall\ meaVXUiQg RXU VWXd\ YaUiableV ZRXld

iQcUeaVe RXU accXUac\ aQd YalidiW\.

IPSOLFaWLRQV aQG FXWXUH DLUHFWLRQV

The cRUUelaWiRQ fRXQd beWZeeQ feeliQgV Rf gXilW RU UemRUVe fRllRZiQg alcRhRl

411

Noella Noronha



15
cRQVXmSWiRQ aQd SRRUeU meQWal healWh VWaWXV highlighWV Whe Qeed fRU meQWal healWh VXSSRUW iQ

CaQadiaQ IQdigeQRXV SRSXlaWiRQV. OXU UeVXlWV iQdicaWe WhaW WheUe iV a Qeed fRU VXSSRUW SURgUamV

WR helS WhiV SRSXlaWiRQ cRSe ZiWh aQd maQage feeliQgV Rf gXilW aQd UemRUVe UelaWed WR alcRhRl

cRQVXmSWiRQ.  ThiV cRUUelaWiRQ VigQifieV WhaW WUadiWiRQal WheUaSieV aQd UehabiliWaWiRQ SURgUamV iQ

CaQada ma\ QRW be UeflecWiYe Rf Whe QeedV Rf IQdigeQRXV CaQadiaQV. The Vmall UeVSRQdeQW SRRl

alVR highlighWV Whe Qeed fRU mRUe UeVeaUch WR be dRQe RQ CaQadiaQ IQdigeQRXV SRSXlaWiRQV.

FXWXUe VWXdieV VhRXld aim WR iQclXde lRQgiWXdiQal daWa aQd laUgeU VamSle Vi]eV. ThiV Zill

make Whe UeVXlWV mRUe geQeUali]able WR Whe ZhRle IQdigeQRXV SRSXlaWiRQ Rf CaQada, aV Zell aV

iQcUeaVe Whe accXUac\ Rf VWaWiVWical WeVWiQg. ReVeaUcheUV VhRXld alVR lRRk aW Zh\ Whe UeVSRQdeQW

SRRl ZaV VR Vmall WR Vee if WheUe iV a beWWeU aYeQXe fRU daWa cRllecWiRQ, VXch aV VXUYe\V RQliQe RU

b\ mail. IQclXViRQ Rf daWa UegaUdiQg hRVSiWali]aWiRQ aQd UehabiliWaWiRQ iQ UelaWiRQ WR alcRhRl

cRQVXmSWiRQ ma\ alVR helS UedXce VRme Rf Whe biaVeV WhaW caQ be iQWURdXced b\ Velf-UeSRUW

TXeVWiRQQaiUeV. While WhiV VWXd\ fRcXVed RQl\ RQ alcRhRl cRQVXmSWiRQ, fXWXUe VWXdieV VhRXld lRRk

aW dUXg XVe aV a ZhRle aQd hRZ WhiV UelaWeV WR meQWal healWh iQ IQdigeQRXV SRSXlaWiRQV. SWaWiVWical

aQal\ViV caQ alVR be SeUfRUmed iQ Whe fXWXUe WR deWeUmiQe if Whe UeVXlWV fRXQd iQ IQdigeQRXV

SRSXlaWiRQV diffeU fURm UeVXlWV fRXQd iQ RWheU SRSXlaWiRQV Rf SeRSle. ReVeaUch VhRXld alVR fRcXV

RQ Whe mRVW effecWiYe Za\V WR SURYide helS WR IQdigeQRXV cRmmXQiWieV, aV WhiV ma\ diffeU fURm

Whe WUadiWiRQal UehabiliWaWiRQ aQd WheUaS\ SURgUamV RffeUed WR RWheU CaQadiaQV.

TR cRQclXde, WhiV VWXd\ aimV WR beWWeU XQdeUVWaQd meQWal healWh ZiWhiQ IQdigeQRXV gURXSV

iQ CaQada, SaUWicXlaUl\ IQdigeQRXV ZRmeQ, aV WheVe demRgUaShicV haYe beeQ hiVWRUicall\

XQdeUUeSUeVeQWed iQ VcieQce UeVeaUch. UQdeUVWaQdiQg CaQada¶V IQdigeQRXV gURXSV iV a hRSefXl

cRQdXiW WR beWWeU XQdeUVWaQdiQg aQd meeWiQg WheiU QeedV.
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