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Adolescent Health Status during COVID-19 Pandemic:

Investigating the Patterns and Influences of
Childhood Handwashing Habits™*
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ABSTRACT

The coronavirus disease 2019 (COVID-19) pandemic attribut-

able to infection with SARS-CoV-2 has emerged as a global public
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health challenge. The most recent data show that there have been
over 5 billion confirmed cases and more than 6 million deaths world-
wide as of the end of April 2022. In response to COVID-19, the
World Health Organization and Centers for Disease Control and Pre-
vention have recommended that the public implement preventive
strategies, including handwashing, to reduce SARS-CoV-2 transmis-
sion and the associated long-term sequelae. The long-term associa-
tion between handwashing habits and adolescent health status during
the pandemic, however, has never been examined.

This study used data from the Taiwan Birth Cohort Study
(TBCS) to investigate the patterns of handwashing habits during
childhood and the subsequent influences on adolescent health status
during the COVID-19 pandemic. TBCS is the first nationwide repre-
sentative study of children in Taiwan that aimed to investigate the
trajectories of children’s health and examine factors that contribute to
their health development. By 2020, ten waves of the survey had been
completed when children were at 6 months, 18 months, 3 years, 5.5,
7,8,9,12, 13, and 15 years of age. The response rates of each wave
ranged from 87.8% to 94.9%. A total of 17,996 participants who
completed the 5.5-year, 8-year, and 15-year surveys and had no miss-
ing values on focal study variables were included for the current
analysis.

The study results show that about 80% of adolescents had good
health status during the COVID-19 pandemic. Additionally, the rates
of handwashing habits among children were 70.73% at five years old
and increased to 92.0% at eight years old. Based on data of hand-
washing habits collected in the 5.5-year and 8-year surveys, we fur-
ther identified four patterns of handwashing habits during childhood,
namely “early formation (66.93%),” “late formation (25.11%),
“arrested formation (3.08%),” and “non-formation (4.17%).” After
controlling for sociodemographic factors and health status at five
years old, we found significant associations between patterns of
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handwashing habits and health status during the COVID-19 pan-
demic. Specifically, the odds ratio (OR) of having good health status
during the COVID-19 pandemic was significantly lower among ado-
lescents who had “late formation” (OR=0.79, 95% CI=0.72-0.86)
or “non-formation” (OR=0.69, 95% CI=0.58-0.82) patterns of
handwashing habits during childhood than those with the “early for-
mation” pattern, with the negative effects on health status being most
evident for those with the “non-formation” pattern. Sensitivity analy-
ses were further conducted to test whether different classifications for
the patterns of handwashing habits would influence study results.
Similar results were obtained when we combined “late formation”
and “arrested formation” into “inconsistent formation.” That is, com-
pared to adolescents who had an “early formation” pattern of hand-
washing habits during childhood, those had “inconsistent formation”
and “non-formation” patterns were less likely to have good health
status during the COVID-19 pandemic.

Our findings highlight the importance and the long-term effects
of childhood handwashing habits on health status among adolescents.
The government should continue developing and implementing effec-
tive handwashing interventions to help promote health. Future studies
could link TBCS data with the National Health Insurance Research
Database to further understand the benefits of handwashing on dis-
ease mortality and health care utilization. More research is also
needed to investigate factors associated with handwashing habits and
the underlying mechanisms linking handwashing habits and health.

Keywords: childhood handwashing habits, health status, COVID-19
pandemic, longitudinal cohort study
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FrAE AR =T & (LU N8 COVID-19) H 2019 BHGA1T LA
A EH S AR AR s TIERIFR A AR 23 F ) (Eurosurveil-
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AEIHELLPEEEE  (Burdzovic Andreas and Brunborg 2021; Zhang et al.
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HARRE - H VTGS R I EREESPE AN (Park et al.
2020) » [t HREER B S EGERIGE o KL - FRESH ST H D TiH
B ko A o 157 B R (R R e b - oif PHLET R 2 ) {E98 88 (United
Nations Population Fund 2020) °

Horp o pef (e mbe - DAMERFIRERRY 71k 2 —BIEHERF 5B 47
Az (World Health Organization 2009 ) ° 5t/ s FIARES KRG - #EFRF a0
AR —THEER UL SR (Allegranzi et al. 2009) = FH7E 18 i H
H > BRI HE AN BE Be i i FE R HES AE Ignaz Semmelweis FIFEE » #5758
% N\ B REAT B b BB RITE R AT TFERETR - FFRE R (A I T e e
PEEIETZR » B 1 19 tHACWIHA » TUET ) IR R A E TR
F B ErE iR EHEAPER > RES A R (R A G fEfE (Stewardson
et al. 2011) » 345 » YETF R PEHHERMERIN AT 2 — » ik
RIS 9o 5 1) 8 A T B s R IR RO U A T AR o e A o 5
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96 AN — T ILEIER /55 49 W1 (Rt 42 1R FeRe )

EHYYRARAT (BrAEENERRREHIE 2020) o
[ 368 2 R R AR R SRR PT R > DETFRER SRR S AR EE ~ 2245
Bt s A i dm L ml s (Ataee et al. 2017; Stewardson et al. 2011;
FEIERE S 2008 5 BIFEITE 2012) o (EF/ DTS - VETAT R 7R B
AR EPE AR (Gomes etal. 2011; Wee et al. 2020 ) - —IEE 12,036
HOF TR REERT EEER I ST - (E AR BN TR Y e T AR
BAR - RHETHFIZE S A S (Gomes et al. 2011) 5 FHEM » $¥T5E
Bl DGR TR B TR E S DR T R A e
1B > HE AR gk S A YRR B (Wee et al. 2020) © Bk 1
ST 9% » RIURIBERE T IRE B8 /it ARFSE/IGEE » BdzehiRH A
b BT ARG > 884EF 2 K (Hand Foot and Mouth
Disease ) HyEE#E L (Guo et al. 2018; Liu et al. 2019) ~ B2 P4 ZIE
TR RBTEE ) (Azor-Martinez et al. 2018) » th/A Bt Fk(KIFIK
JEEG  (Mbakaya et al. 2017; Willmott et al. 2016 ) o JEF7r A$E i
FIEAIT » IRREA AR AR T /D0 7 A 2 B S b IR 3 ek % 1Y ol B
(Nicholson et al. 2014) o =Rl &1Ef#HH#% (The Cochrane Collaboration )
PITEETHY SRR R RE BE A EFR ) - JEam OF B U A BRI AR - PETF
BB SRR 30% HURFIETE A (Ejemot-Nwadiaro et al. 2015)  #5
G FASORRAT AN - pETBL AR S EAHRE 5 RIFRIVETEE - NMERD)
TAREAR PR E G, » JREHRERE A IE 2 > HH S S I in 1 Gl 5 ek
B VERFFECHGEE « 2800 - @ EE T E 18 B FRBA R ER
F1 2 ESHEETYE (Gomes et al. 2011; Wee et al. 2020; #ffE % 2008 5 %]
R 2012) BURLIMETETFEE Y ARCGIHIE SRR E (Azor-
Martinez et al. 2018; Guo et al. 2018; Liu et al. 2019; Mbakaya et al. 2017,
Nicholson et al. 2014; Willmott et al. 2016) » [K HL{FFE T % B — 5[]
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BUE G E AU » DU RS (a1 - FIIER ~ BE$
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BRI A an F R B Bl 2 FZ 1522 (Ben-Shlomo and Kuh 2002) »
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LR AR BRI R - SiEE BREEIL[RZD 2 ¥R
AP B R AE 28 (Kuh et al. 2003) © 5 2 » FHIRY A S
By s BB E 2RI BEERRIT (T 3H 2016)  Hrb o BHEEIIR A
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B SRR FOE R B AR (Kuh et al. 2003) 5 @& 2 AL
HE s EFISMEREEE -« R EZE TSR (Alderman et
al. 2017; Anderson 2002; John et al. 2017 ) » 5 ZF% i FEEL1 T =00 2% 2
(A FERE ~ SRETES) ~ BRI ) RS BREEfD bl B IRE FIR A B B A T £ R B
(Baur and Garnett 2018; Goldfield et al. 2012; Miller et al. 1990) - A=y
JERZEIRE Y JE P 5EE 0 (chains of risk model) HISE M —ERHA » —
A (BiE ) BIREEs » A RTRETR AR S —(AFEEa > i 5 FRer’ &,
B&r (Kuh et al. 2003) o (K[ » J& FH A an EAZ BB A AT 92 » Gl wRE
WIREFATE > ArRe e G DR BEEGIR USR8 - (HiEEA]
AR HITE S R IR R TIRET o TR TEDIRVELES - Z R dn e
PRV A A 5 B IR IR T B E R AR S B /D A IR B BRI RO
A BB A TR /0 ARERE » GRS RE SR ATTE > LA
{RAEFRER -

1E{E COVID-19 31T 2B » AHFFer 2 AR LR (Tai-
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JEREH B AR ST e T B E BT B A > LU PR HERR P
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I HEABSE H A - LU SRR & et TR B E A B THE
af > DUT Ve T B IR AR AT o HEoR > S 5 B e T B R R ) B
% > AERIAHIGRAIRR T o Btk - —D 3RIIAIGE A an R AR RS - R
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W5 SCER (Whitby et al. 2006; Wigen and Wang 2015) 51 » 5
BHEEITE (40 W~ YEF) AUBERRFBEAITELN 5] (early child-
hood) o & NE ZFRAYIRER AR SR 72 B C B — e 2R
B HAZEHIRE S - ReM AR B T HGE R - KB B AT RHy
77 (Gaeta et al. 2018) - —JHEEEASHIMFSE (Whitby et al. 2006)
7B FEBG IR ER 9-10 R Wi J H RS » it — 2D KGE B
DUT e B BRI AT » HoRh R » bl O B MvE FReETENT SR
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FEAVE ) EMTERE R B B S EAGIRRED) - —BITERE
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BB B AT P T8 (Kandel and Lamichane 2016) ©

5% MEEER RIS EIKE - HFHESER (Persist Theory )
BIASRYEG (Decrease Theory) RJAN » E#EAEN ) EEFR ] REMEAEAE
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BIESEFRATRE o [EBLVARYSCERF - AE2E (Curtis et al. 2009) F1#f
11 RUEFAT R T RSO B R B B > e AT B ARIR L RRIA > T
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BRAATR > TEEEEEHFEAET > MRREE T ITREH
WA HutFrvii it R RETF _ LAERT - 8022 Bt e ki
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# (van’t Riet et al. 2011 ) o BFFE 258 n] E A A E R R B2 A
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FHBRHEE i ~ SeBLUETITEIRR ~ BRE TR ARG B ~ 1T 5
Bl IR TR LE ) - MBS EEhIRE - HAERFFe IR
T e B AR B R UK (Livetal. 2019) ©

FESRIPR TT T > 25 FFEEREAR P A T A SR A SRR ] B B A 5 0 A



102 FREERFTE— /LR /5 49 H CEehit 221 ek 1))

(Ejemot-Nwadiaro et al. 2015) » $#} 22 F 0 BIK H K ~ SIS
IR UK/ A B BB ST Rt R T 08 > DL TR T ATEE) (40 -
BEARE AR ~ BEEE S T BiR-5F) RAREALGH
iR A 5 FAERE R - A EIA BRI A B R A 5 & H
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R BRI EPSAZEII ~ R R - SRS 22 g
&t o TEbmaEf ) 3EH 1 R4 dnld ELny m b R 32 » arBd N —REE
AR Z:8E - EAE IR (addictive effects) BEFERUE (trigger effects)
A BRARIFGR (Kuh et al. 2003) e

A v R RE BB TS E R SRR Sk o AEREERATRS T 0 LA
Lynchetal. (1997) WIRHFFEEEI > (LT 1 2,674 #4755 F B VERRTIHS R
T ARRERTT RS » BUSRpRBLEEE ~ BkEsafly » LAk S
EE) B G E I 2 AVE R ~ BRI B SE AR - 591 » Ménnikkor
et al. (2020) {EZFREAFTEITRURFTREI » I 7 A IR > b9T%
RAE 8 IFE BRI RGN » HAE 16 BRI Ik 0 IR AT AT
RERLSR ©

SUCERERRI S - iF9EdEH - BRI EF#EEE (adverse childhood
experiences ) HYER/E » RAREA SEP A @ S (Davies et al. 2021;
Dorvil et al. 2021 )  7E5— R 7EEt 8t G x8H 5555 & D F i &I THY
WHoEEH » B HDFER 9 BRAT G EREINRERH > 1E 15 BRIFH I
SR B R ¢ AR RAFAY R E A B B AL R R 4R - HIlE
BRI AL G B )T FS (Wang et al. 2021) © Kidman et al. (2020)
HE— DR E DR AR RIS I T 00 RS > BE &
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HEARERE D o B TAANER OB BEERS: > HAE A4 PR AR
FORB (RS« HEMHEER ~ THIE C IUERRILTZE) R

LAY AR AT B BRI E 1R TR AR A R ARG > A
(M HEERIAR D BLERIR » REFT 2 PRIt S IR ~ B850 ~ Gl
W~ F D] BT & N A RS ER A5 » sl ELVERT FRUAS SR (Alwin
2012) o ANTHEUCERL TR > & /D ERA EERIRDC » 1232 258 7 2 Al
AP B AR TGRS B B MERE RS RS B e B i R - F
WA e ER T Al REE ARG ~ IR a2 )7 ZUETE DR RS AL
OB o ORI - HATHIRFSEH » 372 @i BRI ARSI & F e 8
JH (Chiang and Chiang 2021; Lynch et al. 1997; Wang et al. 2021) » t1H5
ARy R LASL B AT 5 BURFE AR P PRETHY B (Jokela et al. 2009; Min-
nikko et al. 2020) ; FEAREIE I > HIIZ DLOPRBEERIBIDERIUSR (Davies
etal. 2021; Dorvil et al. 2021; Wang et al. 2021 ) » /DE5) B FRAHRHT TS
&R (Chiang and Chiang 2021; Kidman et al. 2020; Lynch et al.
1997; Szabo et al. 2021) o £7 &y LBl » w] LA EH LA Gd s IR A (R A T
B AR TR T D A IR A — R (R R PRE T E B A b R rh i B ik . -

= -WHRBE

(—) BERERIR
AR E BRI R 28 A QI Ea T - Rl A AR
REFFEBZILE TR —HER RGNS - ZEEREHAE
= (1) FohkEEFHbHT e S S s R L 5 (2) PR &IRET
BRI 5 (3) MR R R (R R B A A BEERIVBA 1R - RZH AR}
FERERS 2005 FHAE 2 FrATEER N » DIBIREERE 2 HA i (R
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HERIEE T » PRIEAIRE B [ BERE Rt o 25— RS B LURRHR i I A L A hlrek
B o 1% 369 {JESRER I AR AT i bAZ R (EEE A ~ AR
WREE T ~ B - 4R ) R AEZE (@~ W~ KD 0 12 f@ - M LGR#RE
PERER 7% - Rl 85 EEEACHIERBELGL (s 89 (EgFsEMIlR: ) - itk
o RSB HI E 5 —RE Bl A AR ER T s b (s PR AR R Rl EE BT
B2 Hihi% (probability proportional to size sampling ) » i} 24,200 # 4%
ARBR5 > HHHIARES 11.7% o B—IRAERA S 2005 FHALG » 1A 5dE 6 i
FRIRE » 31 21,248 LKA SE R E AR o 212 - IERA G E 18 (i H
(2006/6-2007/7) ~ 3 j5% (2008/1-2009/1) ~ 5.5 5% (2010/6-2011/7) ~ 7 j5%
(2011/10-2013/4) ~ 8 5% (2013/4-2014/8) ~ 9 % (2014/10-2016/4) ~
12 5% (2017/5-2018/8) ~ 13 5% (2018/4-2019/8) Jz 15 % (2020/06/17-
2020/12/02) W EITIRAEEHENTAT - B2 2020 FJK » CHGH5ER K
A o TEHERNL 87.8% £ 94.9% [H o BWRMKEF X BRT 758~ 9
7% ~ 13 BB 15 AV AR & LAERR I R T B RMG B IL - HAthk Rz
AR AR 7720 > BARIBIR DU BRI RER R BT » 5 HIR
L EESZAN > FIlEH 5 i 2 3 SRR T TR - TBCS 2923
BLEFHIE R (1~9 J%) G522 5 —Hf9% (Changetal. 2021) -

TBCS ARAGHEFFIAVETFEE <& » BAEHE =3 (35%) ~ BN
B (5.55%) » LIRS (873%) AMEREENT » IRMEA (LIS L
FCER7SBGHERARH — 2l & o BiECRERIERE » 55 =1k
HIERHE A A AT o /D8 COVID-19 i 47 HAR & (R e AR
I (15 %) EITHIE - Ktk » ApF5EF 240 TBCS 25V (5.5
%)~ BN (85%) BRI (15 5%) MUFAEBREET O o ik
TR SERGE — G - HH 5 [ R BRI R A E T
% » H3t 17,996 4 EH DA -

fmé A



108 FRERFTE—/7EELIE /56 49 B CRehit 221/ ek 1))

(=) Whoesn

1. {885

AR FEHIRE TE R 18 IR - BIIE /D4 15 BRI BERGIRDC © 3
Al - SR RE R IR E - DE B C A 15 5% 7 > %88

5 0 EEE it i BEERAR L RARLY ~ 4F ~ 08 ~ AR =R

ANF 21 o RIS TAKEF 1 DUk TIRANGF 1 B 1A G AN 1%
I #fTIRs - ARIRZ 3G E 2 B - R DT RIS TR
K Thf) % GOFRBERGIRDCRS Thy ) 5 I HMALEEZ (RS «
W~ AKEF ~ AR ) > QA ORREERIRTLRS TAEF 1
2. HEIH

AR SRR 4 A R S I 2 De T B E AR - (RIKIERSTES
RIE 5.5 Bk 8 BRHVETARICHEIT 048 - T » SR AR 2
R THAMAE T e H R — S5 B - Sl OV g
VEFNS 2] LAR (WZERPURTEUETIS 2) ) (128 E e « A ~ W
AR~ 8ET > DURAEA o 73 AriRE - 35 3230 B AL R R RE B[R] 25 THEUZE
ok THE - Bl RE R Bt T E1E - Hth RS R TE
T8 o AWFFEHE—CARIEEH DER 5.5 5% K 8 sIvE TH1E A » Wil
BB SRk L AERHF R (Lally and Gardner 2013; Mercuur et al. 2019) »
A H T E A oy PR - TR A ~ TR Al ~ TEENR
B Dk TAEEM - BRENE » SRR IGHEEEET
HE - AT EEIARIG TRIER s 8 A At TH1E »
AR TR = TeHARRR ) 5 16 5.5 BRIFAVETFHE » (B1F 8 3%
A E - R T EEEAIR FEERR] &% HHFTERE
WG A S R E o NI HGETFE AR TR &R -
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3. P
AWFEZ P E R N SR (SLm i) ~ (AR ~ &
RBERE ~ RBRBERE - BB - 5002 A WA B R ER ) B
SAEL 5.5 BRIRFIYBERRIIRDT o A5 < PEfIs I F DU FE R R L 5.5
BRI Z IR E - MERL B R (AR ~ XRHEHE R R
) RS R TSR o IR AR D08 2R — e Z A AL
A o LUN ST 2 Pl I 2 I BE T 3R -
(1) SEEVER] - IR FEA SR EERL - I’ B I B2t
(2) (KHZERGE - e R AR E RS 2,500 25 » HIRS
AR E 5 AR 2500 A5 - AIEIEELAREE -
(3) REHRBERRRL « 2ah#& e e it 2 Boa TR ¥
AR - o Bl HE I ZE ) SRz AR b BERUE A R REE AT [ 2
(G 00~17 73 HIRE AR LERRL - BER - XrnH
BIEEEE ) 5 e A RERZE L 0 P - AL AT
B R LU ~ s HE . SRR AR LLE o
(4) REBIEURE « ZEEIEIZEE R REHBIREET TR » 32IH
B =AM A~ 2=KRBERA ~3=KbEgn (S8
N~ d=RER S S=5FT > B~ 6=F15E o it E
15 SR TARBIFE ) - HAMHIE TIEARIRE] -
(5) FEEAWA < FRERS - 2% DEE—F » FRFEIRITR
E WA —EHEA > KKIZ D 21 [AIESRIEEAS - 1=3
EILLLT ~2=3 B Jr~5 HytLL T ~3=5 #yc~7 Bt
T~ 4=T7 EIT~10 BITLLF ~ 5=10 Eot~15 Bl T~
6=15 B T~20 HITLA N ~ 7=20 Ll L o 08Tl » R
FEFE WA TR =38 - /M2 3 BT ~ 3 BE 9 ot > Lk
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KPR 10 BT -

(6) JafEshlm « ARIGZHEH AR < fE L - R 2010 -2
HIRTFTAR &L AT B » e SR SR 7y sl ~ i~
> LIRS -

(7) HVE S5 BRIFHIBEEEGIRDC - AT AR FE8 SR 2 B BK
FEIREE  DEEL B S 5k 1 - Bl S - &
AO Ry th, AR DU ARAS ~ #F ~ Tl ~ REF - ERR
AGF? 1o SrAfTIRE o A IEIE SR R RGIR OO TRAF ] B ThF )
& BB RGIR DU T s [AE HAREIEE (G~ A
KIF ~ ARAEF) » GOFRRBERGIRIRS TA4F D -

(=) W5k

AR SAS 9.4 BT RN T E B g P EL
HREAURIFFE H Y BEAASRIRUREET /T » LU
D BREL TG -

B TR SE I R AW e DAL VERCET - R EUE
Al AR ZERREARDL - RESIBIRE ~ ACRHRBHE TR ~ R AU R
JEAEHB A EEOR S o3 L ARSI 2R ALt - 2
B TEBIRAE 5.5 bk b 8 BRIRFHIVE T A » it — D3 S s iR I
TERER g A7 > DU T R /D2 S s IR IE T < BRIk -

Btk » AWFFELLZ SIE R T RS 0 - 1R DA S E
M. 2 DT B A RE R B e R AT R G IR LRI BR O © 55 —20 > fERRTY
— R SRR ST TR - YD hag L R DR ]
PEERIRDLEIRIBR (R o #R Il — DA S s el ~ (R HI R RS
SORBETLRE ~ BERBE TR ~ BERBIRE ~ Z05E WA B (i 18

T > MARIRE
BT RN T
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s > Al E D F 2 oE TR A N B2 s > ST
P 1E B R C R 528 o AU = RII PR AR A T2 5.5 BRIRF R {22
FRIRTE » DI & D A 518 IR B ERIRTE » 8 A5 {7 B L b B IRE
ZUEFEEREAARE o (AR 2T R o B 2B TG E
It (OR) EilH 95% {EFEI&[E (confidence interval, CI) o S34}% » ASHHf
FetE— 0B BB A o o THRHAZER ) K& TETERR ) MHEOFK
MRFA IRFAE ) - At A [F]pE T B TR AR ) B TR S 5 G SR s A R 8

PY - tAZRAER

(—) WHFEE R ZIEARE M B R HEHR I 70 A7

T 92t SR 1 B2 5808 I R ERIIR I 0 A B T - 3R 3R 1 o BEHEAR
it AWTRE RSB MRS (52.44%) > HIE 6.74% AR ARG EH -
SAEBHIBFE S » JEARBIFESCHRIENS 12.47% o AEREASH I 71

LRERBE R LMt ERE (51515 39.70% & 39.96%) » B+ LA
T (12.97% R 13.70%) 5 52k AWCARILL 3 2] 10 &tz MR%
(70.30%) » HE 10 gEocll bk 3 EoTA T (15.71% k2 13.21%) ©
SUBEEHIET S - e EIRF R 8] (45.53%) ~ 46 (27.86%)
5 (26.61%) o fEREFGIRILAER 7T » AHFFEEIRES 5.5 BRIGFA 70.33% £
BRERARDCRS THF ) o EIEWATIARM » B /DETE 15 BRE » (RERARDLRS
FaF 1 BELZEHIES 79.30% ©
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®1 BAIANOBRRERERIRRZSH (N=17,99)

n %

T3]

% 9,437 52.44

L’ 8,559 47.56
RS

T 1,213 6.74

4 16,783 93.26
MHHE R

B H R LI 2,334 12.97

e 7,145 39.70

HEL 3,981 22.12

KE R WFFeRT LA L 4,421 24.57
R E R

EilEIYaN 2,466 13.70

= 7,191 39.96

HEL 4,610 25.62

KE R WFSERT LA L 3,705 20.59
I

ENEE 15,751 87.53

FEARBFE 2,245 12.47
EXVAELON

A3 E 2,378 13.21

3EE10BLT 12,651 70.30

KPR 10 & 2,827 15.71
JE e

Ii 4,789 26.61

T,/ $H 8,193 45.53

4 5,013 27.86
5.5 BRI

¥ 12,657 70.33

N 5,339 29.67
15 BEHEERARDL

I 14,271 79.30

s 3,725 20.70

a{f B 2010 S HIAT. 2 AT BT T 040
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(=) SamEREIE T B8 BRI 0 A

72 BT R SR Z Bt FEE BB A - mlg
BIRFRERE » 70.73% HIEVEE 5.5 BIFEEFR E‘sﬁhﬁ
VEFEEE E miE 92.04% o fRIEH DEAE 5.5 B 8 BmINVVETFEE »
RFFEE— TR T EE o VIR - Rl TR ~ THRHA
B~ TEER ] & TG - Hrb o DL TREAZERL) & ATS
LA i (66.93%) 3 HR IR FHIEEN 2 FVF » f£5.5
ANV PR TFENE - ELAERR R 8 % o HUE THIHER (25.11%) »
A2 B DHAE 5.5 RN B VE T EE - (HEGEER 8 ke
3L o A H 3.08% WEDFRE TEIEER] 8 H 55 AT LZ
VEFEE - A 8 BRI HET o 1% > (hE 4.17% IR SEE SAE L&
RFHA (5.5 ke 8 7% ) » & TN &R RFEIE -

®2 RERHZKFBEREEDT (N=17,99)

n %

5.5 UL FEE

BH 5,268 29.27

= 12,728 70.73
8 UEFEHE

BH 1,433 7.96

H 16,563 92.04
i K 1= BRG]

TRz 12,045 66.93

M HAE AR 4,518 25.11

BIEAR 683 3.08

PETERY 750 4.17
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(=) SLERHYLZ DET B SR B DA R REIR DU B R

%3 BBIGTEI] 5.5 5K 8 BRut T E H B IRV A BHR -
AT — o R - IR A VLT EIE - 7E 5.5 B 8 BRI IEET
BRI DA ORI B R R EIRIARIIS S LR B - 55
LAY BIES 073 (95% C1=0.68-0.79) E2 0.82 (95% C1=0.73-0.93) »
HiE—DRIE AR R (L") » JRARDIRORS IR © Lot > 12
P = [RIIREAG TE N 1B IR R 5.5 B 2 B EROIR U 1% > [RIRREB > 150
B (5.5 5k 8 5%) HEETEEZEVE - BB EA R R
IRBEHII B R B - S BLEL 531U 0.79 (95% C1=0.73-0.85)
Bl 0.87 (95% CI=0.76-0.99) °

&3 RERH S5 RK 8 EATBIRA 15 BRI
BEHTRAE DN (N=17,996)

A — fER R =
OR  95%CI  OR  95%CI  OR  95%CI

5.5 BRI FEIA

H 1.00 1.00 1.00

i 0.73%%* 0.68-0.79 0.74*** 0.68-0.80 0.79*** 0.73-0.85
8 UL TFHHE

A 1.00 1.00 1.00

i 0.82**  0.73-0.93 0.83** 0.73-0.95 0.87*  0.76-0.99
PRI

7 1.00 1.00

2} 1.09%  1.01-1.17 1.11**  1.03-1.20
KA E

& 1.00 1.00

0.76*** 0.67-0.88 0.82**  0.72-0.95

A o
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&3 SEERH 5.5 K 8 AT BIRE 15 BRERRNITHY
HEHTRAE SN (18)

fe A — A — fo =
OR 95%CI  OR  95%CI  OR  95%CI

BB

B LI 1.00 1.00

= 1.02 0.90-1.14 1.00 0.88-1.13

R 1.02 0.89-1.18 0.99 0.86-1.15

KE b 5err LA L 1.02 0.87-1.20 1.00 0.85-1.18
REBAE RS

B LT 1.00 1.00

& L17#%% 1.02-133 1.18%%* 1.03-1.35

BHR} 1.02 0.87-1.19 1.05 0.90-1.23

KE R Wf5err Ll L 0.95 0.80-1.14 0.98 0.82-1.18
RESIE5E

A B FE 1.00 1.00

KEFE 1.01 0.89-1.15 0.96 0.84-1.10
FKIEA WA

D3 E 1.00 1.00

3EE 10 BT 1.28%  1.15-1.43 1.25*%  1.12-1.40

KIAZER 10 & 1.65%%* 141-1.94 1.55%%* 132-181
[t 2

& 1.00 1.00

iV 0.95 0.86-1.05 0.95 0.86-1.06

il 0.97 0.89-1.06 0.94 0.86-1.03
5 R HERRAR I

Thf 1.00

IF 2.42%%% 224-2.61

affed 2010 IR 21 T EUESE T4
*p<0.05, **¥p<0.01, ***p<0.001
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R 4580 BB TR B D G ERGIR DU 2 S TR g A
AT Bt SR o BRI — Ry AR E P IH < 5 IR - 1 — 2545
ANEIERER (R 283 > MBS TR TETFEEE - %
ERAZ LT EEEA S TSR B TS &R «F 0% B
IR HAMIR B JR RETRC A 15 S LL B B B - 20111 0.73 (95% Cl=
0.68-0.80) Ei10.62 (95% CI=0.52-0.73) o T E— 42| 5.5 BRIRFA
AR (BRIL=) » [RIEA RIS A 5 A PRt TEEE -
B THeAgEn) 8 TAE R vEFEEZE DS Bz mR
BEIRTLRS T BRI AI R 0.79 (95% C1=0.72-0.86) £l 0.69 (95%
CI1=0.58-0.82) » 554} » Sl s iRpiivt A EAEA S MEEAR) L2 /D
5 PRI THRIAEAL & - RIREE S HIRERGIRICR T
(s FLELAR » MEASERATBEE KEE (OR=0.86, 95% CI=0.71-1.04) °

x4 HERPRFBRBIESOFRERNTH
SRIBREATRAFEON (N=17,996)

R — fR R =
OR  95%CI  OR  95%CI  OR  95%CI

Ve R

BB 1.00 1.00 1.00

W iHER Ak 0.73*  0.67-0.79 0.73*  0.68-0.80 0.79*  0.72-0.86
FE-HER 0.81*  0.67-0.98 0.83 0.69-1.00 0.86 0.71-1.04
K 0.61%*%% 0.51-0.72 0.62*** 0.52-0.73 0.69**  0.58-0.82
T

T 1.00 1.00

Uil 1.09%  1.01-1.17 1.11%**  1.03-1.19
A4S E

7 1.00 1.00

0.76*¥** 0.66-0.88 0.82**  0.72-0.94

An o



HAERHE %

K4 RERHRFBIREESOFRRINRN

PN T HIBERGIRDL - $RE S B IRFIvE T 4

SRIBREATEAFEIN (18)

MEHPE 117

i fRA =

OR  95%CI  OR  95%CI
BB
B LI 1.00 1.00
= 1.02 0.90-1.14 1.00 0.88-1.13
R 1.02 0.89-1.18 0.99 0.86-1.15
KE RW5eRT LA L 1.02 0.87-1.20 1.00 0.85-1.18
REREE TR
B LI 1.00 1.00
Erp L17%%%  1.02-1.33 1.18%%* 1.03-1.35
R 1.02 0.87-1.19 1.05 0.90-1.23
KE 52 Ll 0.95 0.80-1.14 0.98 0.82-1.18
RESE5E
JERBFE 1.00 1.00
ENEf 1.01 0.89-1.15 0.96 0.84-1.10
FKhEA WA
Dr 3 E 1.00 1.00
3EH 10 LT 1.28%  1.15-1.43 125%  1.12-1.40
KPR 10 & 1.65%%% 141-1.94 1.56%** 132-1.8I
fE{d 2
A 1.00 1.00
v 0.95 0.86-1.05 0.95 0.86-1.06
il 0.97 0.89-1.06 0.94 0.86-1.03
5 R HERRIR T
ENs 1.00
I 2.42%%% 224-261

el 2010 IR 2 T EUESE T4
*p<0.05, **¥p<0.01, ***p<0.001
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ARRGEHE— 205 UL )T » RERRVE T 758 TE R R B TR
BAERE S & RE R E A RIMIA FTdee o f558 THTS%—1 B 5
ERTEEZFHEN - T EE R =R (S0F THHER
Bl TEMEIAR Y 5 TP ) » HRG B Jenl < 08— 8 - A28
HIFTEH = HE 5.5 R BB TR (BRR =) » AHER T Sl m iy
W TR VeTEIEE - LT EIEEAS TRPARE ) B T
B ZHDE - AEEIIRIERGIROOR Thr ) BB SELLBE - J3 )
% 0.79 (95% CI=0.73-0.86) £ 0.69 (95% CI=0.58-0.82) °

h - SUmERIGER

(o] FEE[5/7 92 SUFT 30 0 T ER B PR 2 SN o R P9 A B SRR e
Z o AR L EE A AT e E R R B TR H SRR
SV > T R IR R B IR DAY R IR AR SR AR B 38 - R

5 o AWFTeEE > (eI A BRI e 5.5 BRIEEIR DR - &
DTSSR (5.5-8 5% ) A 8 37 Y % 5 8 1 R A Bl HL e 17 HA R
(15 3% ) IRFRHERRIIR T A BESE AHRR -

B EPREGTE T RS R E i 5ehS SR (Azor-Martinez et al. 2018;
Guo et al. 2018; Liu et al. 2019) FE{LL » AFF5eEEH » HOHEEIERE
IF AN e FEE > S ) IR I e F B H & - R
M0 AR IRIR » TR PR B £ 2R 1E 2 — 5 B a4
VRt HEfe - UG e FLA IR AT RE S A B FREGE (World Health
Organization 2009) ° (K[t » ‘Z @ IEHERIET » GEIRBEREEETED
HA G497 5L (World Health Organization 2009 ) » FAKER T30 22 i P
XA BRI AL e o ARSI » FRBIZRE HIZ H 2010 F8E » Rl
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B AHEB)F LR 2R EE) - DL WHO FEME 4455 | 5 IR0 - $lEA
B A LA 2 FEHE BRI TR - ST — R YIATEE AR ~ BEGEE S
FenlgEbH] > BARERR A FE A A E (2 KBRS 2012) o fE# Y
AR R R BRRRAT 2B » 5 e T (0 e B 2 (R A ] B —
B e SR A mE N M ERRVEE EEE T LR (12
VHRT ~ BUNEEDUAT ~ % ~ FRIATER DUCERATER ) ~ TP
(BB RETak (B~ 5 -~ K~a37 i/
5¢) » LIBeTH 8 & Rt A\ B (A8 RGN B HI12 2020) -
AW — LR RIE RO Ao T8 E 2 A - A 55.2%
HH DA SR IR 2 Ge T A B R TR IR » HENMEE
il 5.5 BEIFAIBEERIR YR - HAEZEEHAM (15 3%) WIREERIRIE4F
AIRTREMEEES TG ERL MG - B PR EN AR
RARHIBEFERIL o AShH ST ST A a R AZ Y #5{BE  (Ben-Shlomo and
Kuh 2002; Kuh et al. 2003 ) » EIR ARy A5 # R (40 : (e FE1E) Bk
A8 A i o B 4R B S AT A5 35 T AH R - a5 H AR RS2 (Hallal
et al. 2006; Telama et al. 2005 ) & H HERBS AR LA ay P IR FRA T B A0 52
B SRR A AP BRI T B A S BEEE IO AHRA M - ELE RS (5
BLIRHHARA T £ 230 AT DURESE TR LA SR AT 5 /D A IR DL s Bl A IRE 30
175 « Wt > fESEIHNA T EEE - (£F DRI RE A FHE %
TR » MREAEZE G IR RArnupER - KR — B B gk
3K AER AT BENREE GRS (situational cue) » FHIFAT ] HE
& EH#MAYIAL (Orbell and Verplanken 2010) » [KII » 21 i % 2%
PRBE RCEGE > ¥R E TRIAEAG eI EDF - s '
VEFPHET RBRTE AR - INIMERE H 8 3 SR8 e FrRES] - 1
REABLER R ERIR DT o FHANTERES A EET T S0 TR B > (R0
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WM TR AHE D ERE VTV TR AR S0 TR
@R FH (70.82% B 37.03 %) -

5o ARwgettic E TR K TRIERG e E R
LBV EEE IR BERGIR DL S8 - 5] B HAYE T B A Y
MEHAERRG ) & > H® COVID-19 ML 2 BRAR D A Hls & LU AHE S
FRHAER ) AHIK o (HETEZE AU (Lally and Gardner 2013) WA »
AHFE AT BN FREA R T EE - e 7T E R R
AN[EIFEER - BEAGER » SAERF I T HEEAR TR & -t
Frfa e it B R B R 58 =FEEE > kAT R REE R T » HfR
ek B EhiE LR EE - K BMEA R e B SR - ik e # vk
M EEAVEFREATR - R s B R - B5% > Gifseir (Lid-
delow et al. 2021; Reyes et al. 2016) > H F 2% (self-regulation) EPE
FATRHAVE A IEAHRR - BIE HBEReRe /1{KE - PeTRISEZAREIR - 1
Afger TEE R ) e TFEE D - hariHe TRz &
Z EBGRAERE 1 RR » FAEERSE B BRI R o AT RE I R TR
HUEFEE o S EBATRI AT - Al LUE SR T B K
R AR (e AR E B E R (Gaetaetal. 2018) ©

(A an R AL i Ja\ e AR TR R R > (RS H AN [A] A anPE ER
rh Fr B B A B NIt o e EE B 195 AR S B R
A& (BE778H 2016) o FLUETFEHEAH » (£ MR C BB TFE
EryE D E (B TRIER ] M) > R eTEEAHEA HADH R RAE 15
LRSS > A1 PETHHRARIE B HAKRE ~ B - KEE > BREE
U > TSt RRERIBEERE 7E - IR ATRER BIRAEE TS IR HGIRT - H.
W A e FRE R R T B (timing) ) AYEEARL (Elder et al. 2003) »
KT — LB B FEE AT 45 (early childhood) 3T » {F

Puny
iy
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55 KRR FEE 2 EVE > HEREZFNAVEFEESE » DEE
WA Z BRERAR L BB A rO i LR B (K o S 25— TR 9E 2 0 FE B A e
Bk > LATHESLE (9-10 %) ~ RESBGE AT A FEE 2B IE
REFE R Clm 5 HRG RN EE I > DR EEAEL) S > KBS A ET NIRRT
(toilet training ) HEAJ#ZEERL (Whitby et al. 2006) © ¥t HAMB A1 TR
FIRFFEIRIRE S (ESh S A I 5 S > B2 e R B AR BRI
G 0 AT DARCD AR AR KRR Y JEE (Wigen and Wang 2015) = [K[Itt » I [
WA A TN AR (Gaillard et al. 2019) » $¥%}
FoB AR TR ARSI - 2R e] LRI E 5 - Dl E §
WIERCEE (e H iR RS -

BRERITRRVEESIFR T RF RN 2t - AR set TR IR
2 B DFAES.S Bk 8 I EAVEFEE A > (Em R TRy TIE
1 R R E O E S A s @A A F A ar R &
BRI T B3 R EUEE (trajectory) FUNTFELAFELIEEIL (Chang
et al. 2018; Howie et al. 2020) o 247t « B EF B @M & /D FE R A
WHEAT RSB EER - TERZIRFIIRERHE AN ARI B DA » FHER IR
17 Rk T s ARG 0= » 16 B 40 1A 2 A P9 L R R Y ol o i K
(Chang et al. 2018 ) o {E{EPHAITHACHTFE (Howie et al. 2020 ) HI[FEHT »
I FEAI R RECE S B B B /DI (8-175%) [H] » Frl R PRGN &
W E) » AL R A S A A B RO DB ER © (RIL > A BRE T s
F R A AR THBEEGRDL » /0 AGT B I — 20 T R O RIAERE S
(maintenance ) A} A& » DIFIHEER{EHE

5ot THEFEE ) FRfesd TR — IR FITE .20 » ErTReRE
PEERAVERVEEE (healthy living practices) i85 K17 R A &M -
it AN REASEH T F AR B — BB ZBUHER - TZE T RT3 2 RN
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FHRAPE LR T R P 8 HH2RAYAURE (Jordao et al. 2018; T 7&#H ~ VL
e 1996) o gt/ - BAVTFEER I - fEH MR A4S E
HUE BT seR(E: > G2 B A B HIEIR ~ 51 ERE ~ DUCEER
SRNEH) -5 o HFThEsE - WEAA RIFRRAEEE - K6
AR BEERARYT (Lin et al. 2015) o K » {ESTE] Gd B P TR
FROEAHER A » AT[RIREEHET TP BLEMATEET A > DI
AR RVAE AR (e SR ( Baker et al. 2012; Duijster et al. 2017) ©

A FERIEBEERS » AFFEARA KB E TBCS » B IR -
9% FRIA DA Er i - A e RIAE R > 8
SHGERWETFEREE D FE BRI RIIRGR - [N > ol
B A FEBEDEFCR RIERER 1 > SRR St KA ER T HA R s A vk
FHREVERVEEE o B— 7 » AH5EIE RRERG : 55— ~ KTk
FIF RIAS AT s E IR AHRH - (ELRIRASEasaE Tt FE A i B e AT SR B
% RIAERS SRR EEFEE - 25 » AW 2B E KR E
A RES SR - EIGREE R B HIE - AT Re s SO E B R TE 0 © 2
AN FE R B A B R - A% —0IER IR - ACEHR RIS
e R MEAEFME s SRMVEELL TBCS 2T S » FHBRELN
NT)~ V1B REIRAS - IR » FEEIRABRATEDL N » EELIEFF 7K
HEITE RN » TS LI E R AR B AR R Sl s 'R
(IBEERIREE (Monette et al. 2007) © 5= » TBCS {EFH¥IEFATRIIH
VAR » RIICAHSE IS 1 g At e AR ) (A0« 8 ~ 1ETE
Ve~ &I~ B3 ) BRIV - fxfk o ASHHSTfE C el 4 22
AN T B At RE st 880 > (EATY AT REFE H AR THER3E > MfEAE—
2 Z CAIRG ARV 72— ZN TS S

R ZERE R - SR DL TSGR > DMERAKRIHE R EH R - &5
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—» HISUETEE AL il ST - HAME B[R E R R RGN DUA
B IRASARACHI BB AT o (AL - AEERARE L TR AHBR 2
KA AFEREIERI AT o Rl AL - A A e St
ARG R - AR RN UETEE o R E I B HE SRR AT
I RFRESR TR FHHEIT AR E - LIEERERE - 55— B0 7
FRVETEERI B - AR AR RS 2 RO R » BEEIETHE
1B B B B PR B BRE R TR R © 6= ~ RIS I ST ELARIVET
T [ S BRI S B TERG - Moy T LA - DUATR SR AHBR A A
W) TR - BRi% - ASBHETESEB KT 30% (5B AE 5.5 BRI HEVE T
18 > IR A FCHEE —2D 1 i B S e N e TR A AHRR IR R
Sl 258 8 LT A - (S8 S U TR E LU TR
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fygk— BURREDM

RFBIR=HEN 15 RRERICRINBENTEEEIN (N=17,996)

foA— i fRA =
OR  95%CI  OR  95%CI  OR  95%CI

GeFEE A

FHRERS 1.00 1.00 1.00

[EES 0.74*  0.68-0.80 0.75*  0.69-0.81 0.79*  0.73-0.86

FNZET0 0.61%%* 0.51-0.72 0.62*** 0.52-0.73 0.69**  0.58-0.82
SaEE L]

“© 1.00 1.00

B 1.09*  1.01-1.17 1.11%*  1.03-1.20
K A4S

7 1.00 1.00

& 0.76%** 0.67-0.88 0.82** 0.71-0.95
BB

B R LI 1.00 1.00

= 1.02 0.90-1.15 1.00 0.88-1.13

R 1.03 0.89-1.18 0.99 0.86-1.15

KER Kt gerr LA E 1.03 0.87-1.21 1.00 0.85-1.18
REREE TR

B R LI 1.00 1.00

= L17#%%% 1.02-1.33 1.18%%* 1.03-1.35

R 1.01 0.87-1.18 1.05 0.90-1.23

KER et gerr LA E 0.95 0.80-1.14 0.98 0.82-1.18
RES B FE

FEA B FE 1.00 1.00

ENE D 1.01 0.89-1.15 0.96 0.84-1.10
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fygk— BREDW (8)

HRFBIE=1RER 15 RRRINRIVBENEEEREIH (N=17,996)

fR A — fRA i
OR  95%CI  OR  95%CI OR  95%CI

e LN

DE 3 E 1.00 1.00

3EFE 10 LT 1.29%  1.15-1.43 1.25%  1.12-1.40

KIAZER 10 & 1.65%%% 141-1.94 1.55%%* 132-1.81
S 2

& 1.00 1.00

Pk 0.95 0.86-1.06 0.95 0.86-1.06

40 0.97 0.89-1.06 0.94 0.86-1.03
5.5 BRARERAR T

ANGF 1.00

I 2.42%%% 224-2.61

AR 2010 G FT2 1T BURET T 7048
£p<0.05, **p<0.01, **%p<0.001
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