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FHIER A 52 B B ) S R RO I 98 % 25 E1 R RER S B R R (8 A K EAT
R BRSNS R B £ - 2 IR IR AT 3 2 i SefR e SR BE e T 3 B R
MY S22 o ARE — I SRR BB RS SR B - A BRI RE o TR 3 Sl B R A i 52
%2 PR AT B R U5 A B O B R A B B B R Y 52 2 ( Blume
et al., 2021) » b4 - @AW FERIBE A RES BV EIT R - I HE R
HE EHN AR L E B EH P FEERSERIT R - fla0 - HEdEE
o & 8 B &= 5 #(Bammann et al., 2017; Gitjens, Hasler, di Giuseppe,
Bosy-Westphal, & Plachta-Danielzik, 2020; Jo, 2014; Parkes, Sweeting,
Young, & Wight, 2016 ) ~ MUK 5E & 5 ( Spencer, 2005) » LR 71T Ky
(Georgiades, Boyle, Duku, & Racine, 2006; Ringlever, Otten, de Leeuw,
& Engels, 2011; Soteriades & DiFranza, 2003 YR - R E BN
GBI s 2 -

R 20159 & REFRRBEERESET - 04N KE-I10EAOHE
33,838 A2 B - S22 REXNS0B I FRERESH - sE A
RITHE » AR 2 FERE & 0 =3 964,899 A X (Ministry of Health and
Welfare, 2016 ) = tb4h » 0-4 BRAYEZLEE 10 A LA 16,117 A HI{ERE
B EBERE XN 70 Bz B o 1 B2 S e S IR 4 2 Ty [R5
TR+ HR o3 B Ry P53 Wb ~ 78 3 BT PR e i Bl o 2 1 o K8 DA R
Y9 B % A4 &9 ( Ministry of Health and Welfare, 2016 )  [K[Ith - fE52 %)
SaFRFHA - 0] oa K AR B 4 S S S AR e B R A 2 — T R AR -

B0 K BN IMA TR RUR - e B RS HBEIRA R R 5 5
S5 N KR ANAEAD - BUAN R G 1 ko B2 4 B (0 ] 5 i B 1 W e SR AH
A H Al 5 88 2 5l # = (Langellier, Chen, Vargas-Bustamante, Inkelas, &
Ortega, 2016; Shen, Hu, Li, Ko, & Chen, 2015 ) ; BEKLZHHHZZE



4 AIREHEE ATHE H56

W2 n]BEME ¥ 5 ( Langellier et al., 2016; Shen et al., 2015) ; FHEJT1H °
FHER R HL T R - B A BB A A i B AT RE T # i ( Langellier et
al., 2016) » 1f 5% A RIlE 1 A A BE(E FH 38 2 2K 1y 522 B8 #% (Sharma et al.,
2000) ; IEAb » A5 R PERREZ 254 (Sharma et al., 2000 ) BL & K595
Z B 5 (Shen et al., 2015) A AT RERE H TE2 B » AHEN BERIREAL 22 54
fERIIRRE Ry JE B b & - EERIEPAL B R 24 HETHEHS2
B IRy n] BE M /R ¥ = (Langellier et al., 2016 ) 5 HAE P EH =@ %
KZ 354 (Sharma et al., 2000 ) B I P32 X Hodn 2 1 B2 5d I B % 19 2
Z B (Shen et al., 2015) - FERREBRBEAZR ST » JE(ERIEER & il &
SR Gy i 2 SR S n] RE I BE 2 iy 22 B (Sharma et al., 2000;
Shen et al., 2015) » B4} - SE2 BB I B sth B Julo /R 2 SRUAHRE - Bl
RHER IR 5 2 B SR LR - Jo 37 5 B e 10 B P 00 68 P S a2 B8 R L T BETE
# (K (Langellier et al., 2016) » [E B # > FEEil GBS HIR P HEE
A o AHE REE M A KR B F B B3R (federal poverty level, FPL)
200% % » R FPL AT 100% 2 200% & [ % B FPL /N 100% (9 224))
Gl e i 232 B 5% (Langellier et al., 2016 ) ; B REEEIGE REEHE
F &2 8 9 2 v BEME#% = ( Langellier et al., 2016 ) » Medicaid #Y #% {5 &
A B A B2 Y 32 5 (self-pay ) B I REBE F] 2 K1Y 572 B8 # ( Sharma
et al., 2000) ; FESBERR B RTIT R IT1H - WFFERUR - AHERR [R5 1k
BT 0-17 BR 5 - FEMEREE R BB H Y 0-17 B8 5 B A B T RE
TEBE T2 B BN R BB N Th TR 0-17 s B - BENK
H ZF N2 0-17 5% 5 A B = 1] RE M BE FH 232 B8 (Merianos, Stough,
Nabors, & Mahabee-Gittens, 2018) °
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£ (Morgan et al., 2015) o Jth4h » FHEH AR AL REFU 12 22 I R J= B IR
TR B BRI 15 22 50T R e g S R P R SRR A A R SR e i
iz (B & FTREME S T ( Leung, Ho, & Lam, 2004 ) « fHR A 825258 2 1H
BRELSAARY Y 0-3 (8 H B2 5 » #3250 M ER REFLAY 32 H R B E (R B i T E
PEJREK (Leung, Lam, Ho, & Lau, 2005) -

PREFEAHBIKIZR SN » R SEIR E St E o RE BRIm v — T B8 5 fd R
B AH AT B E DA AR T e (8 Ry 0 B8 0 - BN AR 541 T
Ry o IR BB 2 ZBE R B2 A HIpY o WA ITHUR - ACBAE SR IR
PRfF =20 REL iR 22 E IR A e (R B < mT REME th & £2 /5 (Leung et
al., 2004 ) ; thAh - REERRE —F50Y 1818 H 2 B4 AR R BB
FRE TR HAERAN AR AT REME /R # R (Lam, Leung, & Ho, 2001)
T AT HAh FE 2 S RE i Bt < BB - R BE R 2 862 f2 DL EIRGE
o HAEREZATREME S (Lam et al., 2001 ) » BT 32 RE B B 7F AL
RRFE =R #3250 (Leung et al., 2004 ) A & & i (3 e B 15 F1]
I RTREME -

F bl SCRR S0 A AT - @ R W SERIE R & R A RE B R TT R - o7
A E A 752 DA B & b K 7 RO 1T o0 b - iR R SR i B R K
e R RE R AR TG R - il AR BB R AT e v REAH A5 28 - AN T N B
R BT IR T REME By U (Langellier et al., 2016; Liu, Chen,
Liang, & Wang, 2013) ° b4 - s EEH I S ICERERIT R AR
% (Lew-Ting & Chiang, 1996; Yen et al., 1995) » H&#FEEL S A6 &
e et A SRS DL 3008 A B 1T Js ( National Institutes of Health,
2009) - HEEMIL - RREEEIR L) AR - FEH B 2 AH R b Jo 485 R &
Frnld M < BRAT Ry » DRI R AR BE T F1 0 Z I A RIS & B 3R
1B o KL - AFERELRE Rl 0 bR 7 E R E AR R LR RE
ik S AR T T SR IR A » 0 H PRES SR e R 1T R B S 1 2 B B S22 B
LR BRI 2 -
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AWrgeE T & A T2 & RHE | ( Taiwan Birth Cohort Study,
TBCS) © &% & BHR H 1T B i A i 1) 08 B B S =2 ( LT 6 7 [ B I
) ZELEI 2 KB L A SR A — I M RGBT ST - AR
FERE T S S AR A SRS R ) B EORHE Y Ry B 5 6 fiE H IRF
FIr o8 2 B8 — I AR A A » 3 B R 58 A T B i R 3 2 0 32
MZFHE a6 H LU N Y5 F BRI - 1R 20064 7 HEKRE
FHIEE - 523t ARIL 21,248 4% » 5233Ri#E 87.8% o

AW FE RN 5E H WA R R 8% &R Hh A R 4 H B 4 5
A ~ & B B2 ) B M B KRS e R BE » B A HLIE LA - MR SR R MRk
B+ DUBe SR e R AR AR PR 7S ~ 15 L RR S R IMUE 3+ I HR B R 46 2 S
HHAESE (A2 EERBEE) TEEZCERR  fFE2ERH
Ry 13,796 A o A BERARBRIB RN FER 538710 H R IE o BER AT 2 A 8k
ARy 13,625 N st ig BB L AR - £ 2208 SR AR B Ry
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SRR AR SR S 6 I8 H ORI & JE 1 ~ BB - S H L
A~ HABIREEH 2 REER B A AR~ KT 55H 6 s DL F R E R E L
T BB 5 2 6 {6 H KIF BEFLIFER TS TE -

= BEHG

AWETEHEEH SAS 9.4 It HEFT B R PR B ~ 5 4 e F B BE AR T 4 AT -
KT8 5 it AT o R 5 | B A 2B T - KBJF SR DU SPSS 21,0 1T i B¢
BE% 97 BT ( Two-Step Cluster Analysis) * iff LABIC ( Bayesian Information
Criterion ) P B & E & FLBTBUE e K H TE FERE B (Sarstedt & Mooi,
2011) 5 BLAM » Ryt fir B B0 G B AT Ry B S U B S S BRI T i Bl £ » AR
Wt E DL o5 i 152 2 43 A B B AT e BE R B 2 s B Sl 2
EFEEEHE - ARBFFELLSTATA 14.0 BGET TR BB 34T « ARBFFEE R 2007
FoHSsSHEAMEMEZEGESE  FivNaEEEZSE - KR
FH & R 2 1l A s A B 48 AR i A R R H 0 2 B BE B SR 0 A o2 R
Bk KL - W7 A BRI A aE FI S 2 e Se R AR AR e TS
AR A AR A E R R L ERR] - B RG L ETER T -

2 Rk
— ~ EEBURE LT 2 R RN

MREERE TS AT S R AR - B SR H 2 JEE A 2 3 3y - H BICER
B & {2 LBl K (2.585) » [RIBL » o 3 5 o2 43 JEAS SR Ry 3 {8 B 2 2
A e anE 1T BERR LA 6 AT Ry LR MEAL T E B KRR 0 0 HEHFE K
TAELA 2 4H - BRI ST a4k T R R R E L 0 B RIFE 5,640 A -
541.39% ; FFE5 2 B AE ACET A REFUE 22 pi BV 2 I R Hhis 1B T2 2 B HE{E
SR E B S A HA R A o T Al S TEAT R B AR R 1 AH R o ORI SE
ok R FEERIE - BZHEEE5,645 A 0 (541.43% 5 R IERE
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AR 2 BRI ZA IR R AA B T ~ R I 15 2 iy A 15 S0 ] B9 1 T B R
A1 2R iR 15 2 ST T e R A AR T B Y LAt 2 L - T AR B 1 2
A B 2 SR R A 5 T R A B 3 1 BB 2 2 [+ ORI SE i o a4 Ry
THNIERRE (0 BRI 2,340 A0 15 17.17% - AR S HEEERNERT
Fo Z I3 AARDLANZ 2 FT7R

2.00
1.50
& 1.00
;‘%r 0.50
% 0.00
B 50 L . — ]
-1.00 ‘e == = FE2
-1.50 B3
E
&89 A A
@% &
9T IH
[E 1 EEBIE T R AL 2 BT A ]
*2
EEBIE [T T o =B F R & B AR 7 AR Dl (SRR 8 13,625 )
B 2 B3
WesEn A Eakt A matt BAE |akt
RS N 5640 4139 5,645 4143 2340 17.17
RESIEE R AR
0K 0 0 0 0 4 0.17
1R 0 0 0 0 8 0.34
2R 0 0 0 0 20 0.85
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*2 ()
- 33 HE#2 i3
e FEAB Fisrit BB Fisrle A Fisle
4R 0 0 0 0 15 0.64
5K 0 0 0 0 50 2.14
6K 0 0 0 0 92 3.93
TR 50  0.89 0 0 104 444
8K 187 332 208 368 71 3.03
9K 390 6.91 411 728 135 577
10 (EHXRELE 5,013 88.88 5026 89.03 1822 77.86
RHAGERTT B
RESIEART 2 B8 SR
RS AL 3,891 6899 3,667 6496 1481 63.29
A 502 8.9 481 852 214  9.15
JiRliE5:reiva 225 399 282 5 124 53
ST 1,022 18.12 1215 2152 521 2226
W EERRT R
1R EL B R R BT
12 i B A R A hhpe 5640 100 5,645 100 1,490 63.68
1R R 2 AR s 0 0 0 0 484  20.68
1B BB 2 — B 2 R bR 0 0 0 0 95 4.06
{2 BB P AR R 2P B Fh s 0 0 0 0 271 11.58
BRI B AR (55— RER — ) A8
HHFETE T
15 2P 7 B R R A RS A A 5,640 100 0 0 672 28.72
RESHE AR S E 2R ACE RS hliss 0 0 0 0 78 3.33
RHEE i B S AR (55— B — 2 0 0 0 0 25 1.07
AR HITE
BRI i B A R A S il s 0 0 5645 100 1,565 66.88
1R 2R B S AR RN 2 15T
B2 B LA e A R 5640 100 5,645 100 854 365
1E 2R A R R AR 3 K 0 0 0 0 1,182 50.51
1R AT E AR I A EEE S R 3 R — 0 0 0 0 268 1145

HAR AR 3 L

RPN BB AR AR AR 3 X BE—H 0 0 0 0 13 0.56
MRS 3 R L 1

158 2y B P A R sl 3 R DA 0 0 0 0 23 0.98
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2 ()
e B B2 B3
B VKW FiATEC BEAW FisbE BEAW FiATEE
TR B R RS B BT
12T B 2 AR SR R A 5640 100 5,645 100 2260 96.58
1A a2 A R R Fe R A 0 0 0 0 28 12
1R B 2 A B R A A 0 0 0 0 52 222

T EESIR R T R B SR R  B S O 32 BRI H 2 A B T 57 B
73 2HIG RS 5 AR T o i H 6 H B2 B AR & B IE S AR -

BRmMs > BEHAZREH REHZIZER S 84.84% « £
WExRET  BHREHSZERzAO RS EXREE TFEaRE
KRR E - BREASZER SR LES - HAERENR
2,500-3,499 A 5i 2 B5 - HEHASRZ L H 7 R E3,500 5w 0L Fo B
Ghrm o BRR Ry G B 5 HE 2B B 2 B 0 L AR A H AR G A1
R BERG S DL B2 B E - BB 2 B L B 40 LLE 25 B A AL 32 5
i FREAR I B ARG BRI B - BB GAR 6 8 H R E A& - JJRESE
AT BOURN R GE » FLBE F S B2 B . 1 4 BU AR 1A T 3 1 L A o T i
o BEBIHCE 1R Ry B R DU H B BB F =i B R I B 4 HL AR A
EERH B R MRS R - BRI HIKRAZEL T ZH 5 »
B2 o R A AR RS - B IEEE *EZ%FJ&E?EE%’“A%I
Jim c A AN B R EHSEZER A S b X3 A K4
AN E - R EH 6 B T REFRERBIC RN » K Eé‘ S EH o
FEARBE A R S 6 5k DL N R T B IR B GARE - SE 2 I ER SR 5L by
z%%&%%&%ﬁﬁ)ﬂE’Jﬁﬁ}ttﬁxﬁﬂﬁ@mﬂﬁﬁ%%dziliz)ﬁﬂﬁﬁmz A5
R 958 5 5 10T I B 0 AT RS SRR (RN ER 3 ) » FHER I il 15 A i 5 A5
FREZ B RERBREEREF 2B » H3Z2BHEFH(OR=1.19 ;
95% CI: 1.03-1.36) Z AT RE ML & 5 o fth Bl B2 Gl S22 B R M AHBA 2
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RIFE R B R BB R RN AR ERAFTREE - B8
(OR=1.20; 95% CI: 1.09-1.32 ) tHI R 2z Bl A AT REGE H =2 B iR - B8
S Al B2 A B RRIR LA ~ 3% 38 BN S AR AN I R IS B LB A 2 B A BRI
Ry B85 SRR RN - BRI S
IRREHAt IRl 22 - HAE S22 B 2 vTREME &= (OR=1.27 (95% CL:
1.14-1.41), OR=1.97 (95% CI: 1.72-2.26), & 4.74 (95% CI: 2.92-7.70)) °
EEAEREEEE D RE T EEL N 2B HEHSZ RN THE
PR HI AR R EEBES Ry KRB R L iz B 5 s(OR=1.35395% CI: 1.07-1.69 ) -
%3

B IR T 1% HE A | H G 2 L BRI FH o BR < A 25 Tl g 57 BT e R

oA R 2 o 8 H A 232 B T (n=13,533)
ks e gk i1 fH SR 0 0m B R Y
BAE Fork BEAY F4rke BRAE H4rkk Odds Ratio 95% CI

FRIEEREEA T RS

TR RIS T 5609 4144 4836 8622 773 13.78 1.0

FEE T EERE 5605 4142 4727 8434 878  15.66 1.08  (0.97,121)

AIHE R E 2319 17.14 1,919 8275 400  17.25 .19  (1.03,1.36)*
SR

S 6,490 4796 5586 86.07 904  13.93 1.0 -

5 7,043 5204 5896 8371 1,147 1629 120 (1.09,132)"
PFLHAE RS

2,500-3,499 2358 10,944 80.87 9273 8473 1,671 1527 1.0 -

3,500 A5 F 2,589 19.13 2209 8532 380  14.68 0.97  (0.85,1.09)
il

Hla 13,441 9932 11,400 84.82 2041 15.18 1.0 -

L3RSV 92 0.68 82 89.13 10 10.87 0.69  (0.36,1.34)
HESIETAL R SR TR

BT 7268 5371 6343 8727 925  12.73 1.0 -

eg 4496 3322 3,785 8419 711 1581 127 (L14,141)™

] 1,699 12.55 1313 7728 38 2272 197 (1.72,226)™

T~ AT 70 052 41 5857 29 4143 474 (292,7.70)"

(# F2)
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=3 (F)
G A % 6 flf 7 A S BRI BT (n=13,533)
W7e s Haak i3 i RO T 0 S AR
BRAY Horkh BAE FHiorkh BAR FHirkk Odds Ratio 95% CI
RIEBRIGRIZR
S50 6 {18 A KRR
#RrT ~ T 6,282 4642 5334 8491 948  15.09 1.0 -
$H ~ SBAYTE 3,790 2801 3236 8538 554  14.62 096  (0.85,1.07)
SR ~ A 3,461 2557 2912 84.14 549 1586 1.01  (0.90,1.14)
HERIHE MR
RS Ry R 1,995 1474 1,735 8697 260  13.03 1.0 -
REHERERRESE 2397 1771 2,042 8519 355 1481 1.10 (091, 1.33)
BHASBEREEAUHE 1,627 1202 1364 8384 263  16.16 1.17  (0.95,1.43)
ERES Ty 6,358 46.99 5398 849 960 15.1 1.09  (0.92,1.28)
RS RBEFR R 1,156 854 943 8157 213 1843 135 (1.07,1.69)"
RS H IO
10 EEl 1,299 9.6 1,127 8676 172 13.24 1.0 -
7EIC-10 EITLLR 2,680 19.8 2,291 8549 389 1451 1.05  (0.86,1.28)
SEIL-TEITLLLT 3,563 2633 3,001 8423 562 1577 1.09  (0.90,1.33)
3EIC-5BICLLR 4433 3276 3,769 8502 664  14.98 099  (0.81,1.21)
3EITLLT 1,558 11.51 1,294 83.06 264  16.94 .10 (0.87,1.38)
oAt IR 2 S g i B
B
(DN 9,510 7027 8,109 8527 1401 14.73 1.0 -
1A 2,868 21.19 2426 8459 442 1541 099  (0.87,1.11)
2N 893 6.6 730 8175 163  18.25 1.15  (0.95,1.38)
3N 197 1.46 163 82.74 34 17.26 1.00  (0.68,1.46)
VYNDE 65 0.48 54 83.08 11 16.92 0.99  (0.51,1.91)
FhAH 6Bkl N H TR E
T2 TS T
7813 5773 6,603 8451 1210 1549 1.0 -
H 5720 4227 4879 853 841 14.7 092  (0.83,1.01)
S 6 fl H ORI R ZLIFT A
ZIEIE
SEARTHAREA 1,905 1408 1,662 8724 243  12.76 1.0 -
[FIREEER A Z BB GAAHY 8,262  61.05 7,012 84.87 1250 15.13 112 (0.96,1.30)
5t A AR SRy 3,366 2487 2808 8342 558  16.58 .18 (1.00,1.40)
Y 0.14  (0.07,029) "

"p<.05" p<.01.7" p<.001.
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=~ SR REAT 2 T 5 T B 9 G £ e B R o2 R B R
5 #

F4 EGRE LA o H o B B A & B I 2 S AR AR
DURe s 25 Wl B o AT IR - B8 S - B AE R o 8 H R EREE (55
TR A 88.16% ° TEFAIEIEREE - B HMERE R E o R - &
RETEE T EERE R BREHEZFEE - BEFEHERE R ZEH TR
S5 o MAERENR2,500-3,499 A%z B5L - H RS Z [ 47 FhAEER
AREE 3,500 DL L2 B AR - Baal Ry g o B 5drh - HEE R L
B EAHER Y AR BR A R B G R DL b2 B2 50 s - RGP
43 Lo 25 S B A SR Sl R AR L B AR I AR AN BT o BB SAR 6
AR - B EESN RN R H AR B R 2 [ 5 EeAH
A JoE T A A 3 W R v - BRI BCE AR RS e B TR R DA B G
b5 B8 3 2 T 4 FL AR S B BB B A B e Ho AR s - S H UL
A3ELUT 2885 - HAEREE 2 55/ A AR - RERZZ
BBl A - JEEER RIERL B ABOTH  Fhpt N80 N BB
BBt ot » B3 AR 2 ADLE - REIRZZEREFH » 5
R 6B DL N E TR IR B HAAEBE B R 2 F o AR R &
G 6B L M E R EIRBC B ym - NERZZBREH - BEH
A 2 B8 G 3 e B (o FH 1 1 3 B 5 2 G AR B G k) I 2 REO IR A 2

=4
BB R T o F A B B8 50 (F e B FIFH < BRI 7 T e R
WG 7 28 6 fl A A e BRI T (n=13,536)
T sessoE HaEt I H IR T 107 A Y
HAY FHorkt BAE Forkh BRAY FE4rkk Odds Ratio  95% CI

FIEERA T Rl A

TR SR i 5611 4145 5007 8924 604  10.76 1.0
BETEERE 5,607 4143 4915 87.66 692 1234 .12 (0.99,1.27)
FRPTE S RE 2318 17.12 2,012 868 306 13.2 122 (1.05,1.42)"

()
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Fz4 ()
WS A 5 ol A SRR B BRI H (n=13,536)
Wr e s MGt H R T G 2R
BEARY Horkt BEAM A4t BROARE E4rEE Odds Ratio 95% CI

LR

% 6,493 4797 5827 89.74 666  10.26 1.0 -

5 7,043 5203 6,107 8671 936  13.29 134 (1.20,1.49)™"
EoVN R

2,500-3,499 2358 10,946 80.87 9,640 88.07 1,306 11.93 1.0 -

3,500 ALk 2,590  19.13 2294 8857 296  11.43 0.95 (0.83,1.08)
Hasl

HhA 13,444 9932 11,847 88.12 1,597 11.88 1.0 -

LIEydYEs 92 0.68 87  94.57 5 5.43 038  (0.15,095)"
HERET AR S SR HEIR I

Rt 7269 537 6,587 90.62 682  9.38 1.0 -

i 4498 3323 3928 87.33 570  12.67 139 (123,1.56)™

3 1,699 1255 1376 8099 323 19.01 221 (1.91,2.56)"

T~ BT 70 052 43 6143 27 3857 565 (3.45925)7
e SES
B51 6 118 H AR BT

#RriT ~ i 6,282 4641 5552 8838 730  11.62 1.0 -

B~ SR 3,790 28 3353 8847 437  11.53 1.00  (0.88,1.14)

YIRS ~ R 3464 2559 3,029 8744 435  12.56 105 (0.92,1.21)
R ETEE

BRI R KRB R 1,995 1474 1,776 89.02 219  10.98 1.0 -

KRS ERERES 239 177 2,113 8819 283 11.81 1.06  (0.87,1.30)

RS ERERAHS 1,629 1203 1446 8877 183  11.23 097  (0.77,1.22)

IR Ry 6,360 4699 5617 8832 743  11.68 1.01  (0.84,1.21)

R Ry B B DA 1,156 854 982 8495 174  15.05 136 (1.06,1.75)"
HERSEEI HIA

10T 1 1,299 9.6 1,149 8845 150 11.55 1.0 -

7TEIC-10 EILLLT 2,680 19.8 2378 8873 302 1127 093  (0.75,1.15)

SETL-7TEITTLLT 3,564 2633 3,136 87.99 428 1201 0.96  (0.77,1.19)

3EIL-5 LT 4,433 3275 3922 8847 511 1153 0.88  (0.71,1.09)

3EITTLUR 1,560 11.52 1,349 8647 211  13.53 1.00  (0.78,1.28)

(L~
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#4 ()

YR A 28 o 18 A IR BB 2R T (n=13,536)
W ye s sk I H 75 107 300 i R Y
BEARE Horke BEAE EorkE BEAE EH4rHE Odds Ratio  95% CI

HAth I RIERE
HFE AR
oA 9512 7026 8413 8845 1,099 11.55 1.0
1A 2,869 212 2503 8724 366 12.76 105 (0.92,1.20)
2A 893 6.6 786 88.02 107  11.98 093  (0.75,1.16)
PN 197 1.46 172 8731 25 12.69 0.92  (0.60,1.42)
4 NP E 65 0.48 60 9231 5 7.69 0.52  (0.21,1.31)
FKh5H 6 LA ML E R
TR 151
e 7815 5773 6970 89.19 845  10.81 1.0 -
) 5721 4227 4964 8677 757 1323 123 (1.10,137)™"
S5 o flE H ARIRFREZLIF AR
G
SEARMHEREAL 1,905 14.07 1,716 90.08 189  9.92 1.0 -
[FIFRFER A LB OTR, 8,263 61.05 7,232 87.52 1,031 1248 121 (1.02,143)"
SERTREER SRy 3368 24.88 2986 88.66 382  11.34 1.0l (0.84,1.23)
HEOE 0.11  (0.04,030)™

"p<.05"p<.01."" p<.001.

R B8 2% 4 v R 5 T S0 B 4 AT RS SRS 0 REER B A R B R
JEZ B RERRHEREF 2B HEREREFMAH(OR=1.22;
95% CI: 1.05-1.42) Z AIREME R = 5 o Bl B8 5 (3 P B2 o 1 FH FHL B o2 TR
R B MR ~ Bahl - SRR B R EERY - ERAFEE - R 5
Hom A N EFERBIE R RN R 6l H RIFREAIHERTEE - 558
(OR=1.34 5 95% CI: 1.20-1.49 ) MHEE A 2 B 5 n] RE 0 R FBE B e - 2
SRy EERREC DL B AR B B i Pl RERR HIG Fe . (OR=0.38 : 95%
CIL: 1.15-0.95) o BEPERAL B2 SR BOIRDLLF ~ 35 38 A I AR I AHER
S B Ay B S R R IR D AR i 2 B 5, » L FH (0 e B8 R FH i PT RE 1k IR iR
= HIARNFEIRR 2 BIRE B 2 Bl g » IRBIERAG IR i 22 » o PR e B8 0%



WA ~ M7 ERERTANEIRNRERBRMAZAE 19

Z A REME AL (OR=1.39 (95% CI: 1.23-1.56), OR=2.21(95% CI: 1.91-
2.56), & 5.65(95% CI: 3.45-9.25)) - BEBIHE R B B vh R B Hh B2 R DL
Tz B HAE AR E R rTRE MR i A N SRS R KB KDL E
Z B E(OR=1.36 5 95% CI: 1.06-1.75) » ZHh 5 6% LI T £ 57 B H
R 5 HE BT B T REME R S rh S LAt 6 % DA T £ B 7 L IR
Z B E (OR=1.23 5 95% CI: 1.10-1.37) o #5558 5§32 5% £} |, Bil 88 534
R G I EY - AR 2 WREME R E 2 B AW B S
(OR=1.21 5 95% CI: 1.02-1.43) °

B ot

WL HER G FF 2 W TOE R R AT i i R T R e R B » (HE
I AT - i off 528 ) 3% 5 SR PR B AT oy R R B 5 R o3 A e A B
Bl B8 G BEER W B 1R o ARHZE LIS EE Ry bl » SER 58 A AR IR
— R EER - REESEEERIT R RS - I HRE SRR
17 Ry B B 5 T 38 S A B BB A AHRBAME - MRABACHA 98 iz T 2 924
REUR - e B 5 AR E R R EMHB R R % - SRR T RS
i B B 8 5 T @8 AR B B R L I B AR I - R )2 R R A TR A R
JiE iz B 5 3l S A B B R O (2 WTRE M FL R T R R AR i 5 g 2 B
S BE i B B R L FTREME /& - B R HE SR A B DU AHR RS - 2
WEFZMACEE TR HZERRZET - B NPRGERRK (U.S.
Department of Health and Human Services, 2006 ) ~ H B & THEH 557 K I
1585 (U.S. Department of Health and Human Services, 2006; Wilunda et
al., 2018) » b » B4 BB — FREE IR AT RER IR K &1k 7 2
AlREM: (Wang, Ho, & Lam, 2011)  fRIBERFE BT —HIF SRR - ZRE
Take it Right Outside ( TIRO)EERTTHE) » MR AL XK E Z BUR B i fE %
1K A% DL S 5a R R & {3 BE 38 ( Turner, Mackay, Dick, Semple, & Pell,
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2020) = EE IR HEE)HEFL SR E - A HH RS S PG 0L i (B R
FEREE - 2012) B ERBEEA(EETBUFRHEAER - 2016) - HERZIRME
P Y A AT T S L A B R - MRS E R B R R R R
RF SUTEISE 17 i R AT Tyl - O - IRIBAWI e B EHERITHER

PRI - R > SRZKFS REFHE & Y B 5 A TR = B 52 10 1 5B
T HE A SR (R B S BE I S8 e (R 2 mTRENE: -
EETT R 71 - 3t R — T SORRER A SR - 1 2 20 B S R 5

G & 52 B A0E 5LW R B R B BE (Fetal Alcohol Spectrum Disorder,
FASD ) » HJ5 IR Ry i SE e 28 Fre I B JHL RS SR ot S0 TR W A 33 1l 2 5 55
BUREURR - HL 1% 27 30 ] iy 2L FA P Ay P 0 v A5 P Al Y & B BRS & » H T
IR BTG RN 5 RS 3 R R < 0515 (Oei, 2020) » ERIERIE T
A G - R RIBRES BT E5E46.1% (Lin et al., 2006) -
Horpo R RAE e 208 R AR R AT KT 23.7% » MR IR IR Rz 13
Al 20 (£70.78% ) =i HiFF % (Lua et al., 1995 ) o A A v R A b A~ 1 &y
B REHEFIWAS S LINE &G RH(BERERE - 2017) - R\
G EAR L ERUR - SRR A S R A e R e A L IR R
Foo BWAETUE >~ B - RAEFAREAM R ZATREME S (Yang et al.,
2001) = RAb - FEFEH R 20 1R AR Y B BRI T R 2%+ SRR BB R AR
5 ER i 2 s 2 TN e M A L L 2 Ry 53 R PR SRR ~ BRI S Ry IR
AReE - DURIEA S RER o & w R AR BRIB S - IR ERA Rt
B ERIEAT By - HIPET SR 5 A B B s 2 B R ((Yang et al., 2008) o fRIBAHT
S ERER  EERET > E 17%BRAEERE » ZEERET
I E 53 o VY B Bt 20 AR e AR B OGS Fe A - e AR e AR - R
TR EIE R RE & B2 5, » Hoe @l B AR e B R A ) W] E T 57 v it R A A 5 e
T o AR B IR R B [ i e F ST H - A O R R B % T T
Bfiv6 TAERY 75 18 55 P M AT 3 1 2007 FF 2 2018 -1 » 24 17.2% R
ET7% » Hrp o 30-39 LAY ERE IR I A 0 BF PR 1.7% (Yang et al.,
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2020) » {HEZ RN B R IR S A 20 - 2 IR R AR RS AT R Al
HEREIS AN -

E A B B2 5 2 B e B R O A AR IR SR - AT oEas i - 2250
T 1) e S 3 Ak B B IR DL B 3t R 98— B o R R W ST B B R RS
AR DL B B2 A B SR B R B - T AT e R BOR R R R R BE A
% ERHEEEDEIME Y ZRRE N R ENT AHRIRE
HEEW o LA AT TR ELE RIS RAELZ BEAERY - AR ZE R 2
B o 2 SRR B B o R B IXT 7+ L AT RE MR R i IR R 15 18 2 R MR
ORI EE B ik B RIS M vy - AE(ERE SR IT10 » R e 25 % 35 Y R 2T
BE L~ AR T Ry - DURERM AT R - AUt E BT e R &
A dw L LR - HEARHFE 38 - B SR BRA I NHR —5 0 B
RN EVIPIVET: 637 IS ST PR ES R i A2 RN - AV
P B T SRR b B2 5 2 o {8 H REFLIR BRI TR /R Bl 2 S (e B A A A
AWFFEEE - HR DA 6 B UL ML E R IR < B 5 - HE AR R
L ATRETE R R T LA 6 BR UL N £ TR IR B S e o LT RE R
WhEXRTHESTERBELELE  XEREAIREEEEOREER
KT 17 S84 01 22 B REURH ) 5 0 i 35 B e (2 R - RS - ARBEARKHIT SE 3
o FEERIHMRNR BT - 2R AL BB R R G B2 (p
<.05) » HAE{ER R R Z I RE TR 5E e 2 BEFLIMER < B2 5 Ty - IR$B
AW ERHEER - IR R R 6 1% B B IR G A » B ir
LS ERERY E 7 LEE I 12% » g S i R AL AR 2258 (9.92% )
e - RIRERFERE < 5 o0 FEARER B 2 MR AL R 2 15 o Lers ( S5 —f &=
TR S5 (R 4 EE A 11.34% » BB 2 R LM A B 5L RE
ZHE T EERFE 1.42% ) - SMUR BRI SRR RS - BEOh - BRI ARHFSE
Fo BT TEBORE » I 50 38 8 5 5200 & W 7L o2 B2 SR RH RS £ 52 2 REZL IR AR
L B2 S A BEBE I (e B R Y 59— Ml ] RE MR Z IR IR Ry - o BR S IR
EFe - RESIME A RE B R L AR -
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fh ~ WEFERLR

AHIF S [ fil 2 e A S FH R B A 22 18 T A TR SE R s ) MEFRGE
IRF » 2R mE AT LR AR A S 6 I H RIS 5 — BGRAE R IR SR A
SHGEMEH - 28 H A APTTEE —BEHE B R R B 5 R 2005 4
A B BEE > WP SE B AR B 2B - (AW S A5 R RE SR
2005 - HHAE SR B ZARDL « BRAM - 2005 FE 518 H A R SE D 2 EE REE
Rlal e 22 S R B B R IR T - T RE & A Rl RR 22 - SR vk H
f PR OB R AT ST - SR e GRS M 2 B B R SR R SRR R P » i
JHE T 70 AT BRI = R SR 1 oz S B B L% 6 R ) ) i R O 22
Boe BROh - ARWTFRERE R A SR AR RN - #ERSEA M
2 BE - AWITEHE G R - MOE B R AT R R D SZ RS
LR AL EORL - IR MR ER TR Y T R AT R e S R AT R

b

BE ~ im SR
— ~ FbE

ABIFFEBk i 25 X 2 E S R e IR B R Z DT EAEZE - FE R
BR A R R T T B R e L R SRR A L2 - RIS
LAERFEH - SR RIT AR R AT SR RE TRE T8
BHRE - DUR PRI R EE | » IS - ERAEFA I R BE P 3251 - HA
JH 78 8 R e A e S8 PR AH R I ol R AE R R AR B SR B (9 22 S ] RE MR I
oAt B B2 5 SRS BRI AH BRI 38 - AR B SRl ~ BT At 22 S A
FEOIRDL - DU B IE R 5 125 Mm ~ e ~ ST aF A0 22 5 f JE5IR
Pl EHREEREE - P AAomM N EERERBEE P HE R EEH
BEZLIRTER 1P R BE 82 5L (E B B R A A R -
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U -

AW FE R R AR E AR B B R W A B A DU A S R - B
an - BUR SR R B B B BT B S ERT R Z R MR E R R
WAERMBTZEHER  HEREMZ#ETRIEE RIS ®IR
DU FUEEORAE ~ S HEVE B DUV BE ORI T R - T 0T - DU AR
EERERT R KB ARERG TERCZHEERFTRE -

FER A ORI A R BRE B e R (e S BOR S T ) - &R T s H
A ER AT B 2 0 2 i b A e 5 - IR S 3 i 2 A B 5 B R e T A 1 7 2t
7E T R IR R 1 2R 25 » S AR AR T R i 17 3 B A i ST st 2 29 3
LAEEITIARE o FAEFLHEE NS o R e SRt
BRI ~ W R EAD  GEEE TR - SN BANMEEERDLER
RS ETTRA I - 35 220w H RGP R 2 IR N ER R IR L 2 - W
TESPRE ~ 20 2R - A EYEGRET S - RPN E B A0 B E FE R A
RE o PRI BIREEREFEE ER DR E BN AB R R EEEE
SFENFTREIT L - B140 - SRMERF R L = o EE D - BF
VI 0o » BAT A 58 3 BERL ZH IR R R Y ~ TN~ BRI B R A
ey ol 2t i e~ R e AR R A e B B2 - S RTRER A 17 B i
TRBEFIRS o AR B AR BOR TR S R IR B R i R R AT R B R
RGN CHEGEE  ERET Y ARERERIT R NS - BN
BEESRBTRAESRB N ERGEE - B HRER - 1T R
B AL & S M 2 28 - TR - s D ST s AR — [ 22 B 1l A 2K
B BEEERE S TR LEE SR EFERRTR

FESE it Sl B PG R AR I - FF AL H B AR RN BB A S
Tyt AR R R T R S B R L SR BE RS - R 2 st B R R e E
AT Ry R - BB BB RIE CKE - B vl B at FHR Y 2555
s R e P v H AT B JE B8 R ik %5 < B IR I B Rk 2 g - G0 B B

%
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it 5% 3 Al 255 s o ik 5 (AN AR P78 ) - b Bh 3R 2 78 VL (R O B2 BR
Bi o (el LR - MEARBREI R EREHET > 20204 0 E 48 H 5lETH
75 PR A 55 P SR 1 83.3% (B R R » 2022) » Mk 28 S B THPG R i 2 52
VE - A FIREE M BB S RE I - R BN {2 JE = B J Bt i 58 28 5 B B ¥
T B B B4 S TR PR 0 A 2 K38 - BEEE B R AN 17 BB S5 K e
O R L R R BT - T R S SR B R AR -

R 7 AHRH BOR B OCR S - A SeRE R R B B AT AT Z B B R
TR AT DR E R AT N ANEAEEZE N - 03k
A FEBG L FRE - i A Y8 G 15 2R B A HE A B R e R 0 A R R AR A
pfs - BERE A BRI R E AT R AR L B AR AL R AT Tl H R S T
WAEZHE A - H i b R B8 B & IS S St &
o RAERRAT R - ARIRIEZI0E FAHBH R i AR B R 2 R 1 > BB
WF e SR B 20 FY 2R 4] e SRR e i i LR AR 25 AN R
Wss mT o 5 i ] S A B 5 T 2 14 o A B i AR 0 B R R R R B T R O
RO » DU Se fint 22 WORH B 8RR ARRRE - AR BN A BgREanE Tt
PRI I AN R RRAT Ty T RE S I 2R Bl BE TR I (R B SR Z ERUEL - i
L b REAY B TR < B - R R AT Rl 3 T — U RS
wE DEmR it RERES @R - RS HEREHERT AR
e o W] 35 B R A AT AR R ACH I R A 22 B - G H AR 2 AT R B
oK o A TR 2 WIS P 5 B App T it BAL AR S et i i
B o MEIEL S 70 HEAT RORIC 25 15 Tt S5 D 8 Ve e e 6 28 2 e ft B fre 5

AR AR EFRAL AT (e Sl B R < At - ¥ H AT G124 R T AH B
AR G ) R 8 14 B8 Pt e e A 1 e HE B 2R AT B EE R 2R 0 - R BB B
ZHITH B ERTEE s RIS 2= - HhadEi e - B A @
SLRZEL o LA MER BB R ATRE GRS E T —F 20 BEAE
RERIRREE N Rs B et - sl 7 S AT AR T T AZEE - #
o MEARBUFIRMERTRE - (HEEA S 2 (LS REBETT R 20
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RS T A o R AT Ry M BN S B Ry B 2 At o [RIBE  WEREE
s B AL e A A 2 Bl i SR A 2 EE T HRE R - BLON - 2 BUR LB MERTAE
PR RF B R 2 = 2000 25 B8 K BREAIIR TR 28 — 220 - B B i 20k
ZUAEEH BRI E TR ak N T GE T AT A - A
[ERES R B B T IS R AT Ry - IR I U A R A S fRE R -

Btk o AWTFEERR AR E R S B B R EoR i A m R ~
B oEBA RN s ERERERE - BESCMHE - DIRIETHE
%o BN SE R X RE M I R 1B HE R I B GRR BT SE AN BT - DAER
AR S RE MR IR - il 2 MR o B e 5 B S B R 2 s - BS)
KRR IEA 2% BT 5238 YR AT PASRBE T o0 O e R (ke HE SR - DU
S HERE (Davison et al., 2012) o BURF B E e A B 2 182 SR SR BE AR A
ST AWTIE - CLEENT SRR A EATE TR ~ TR AT ZAG )7 e islE] - b
HPRE R - AR a st B B R RRREET R R A - SRR
S A R IR - IR IR R B R IE BRI L N - A SR
ik & PRE R T - R B A e RS T S B R AR -
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— ~ FASZER S
B~ TLHREE(1996) © DUEERRTT R RURE S FE G Ml W o JolG A N 1R — BERR A0
M HE o FhEENIEAERERE > 15(3) » 175-187

[Lew-Ting, C.-Y., & Chiang, T.-L. (1996). A typology of adult population in Taiwan
based on health behavior pattern-An application of cluster analysis. Chinese
Journal of Public Health, 15(3), 175-187. doi:10.6288/CJPH1996-15-03-01]

PR BIEAHE - BEIVES - RIS - BEEL - BEHMR(1995) o TiE il A R
FAT RIS © MTHIE ~ (NEEASRERIAERIRISR o e N SEm AR RS » 14(4)
358-368 °

[Yen, L.-L., Lu, D.-L., Lee, L.-A., Huang, M.-W., Pan, L.-Y., & Teng, H.-L. (1995).
An investigation of health behaviors in Taiwanese adults: Distribution, factor
structure, and related factors. Chinese Journal of Public Health, 14(4), 358-368.
doi:10.6288/CJPH1995-14-04-07]

B (2014) » MEFAHUSE © VRSN E © BT -

[Health Promotion Administration, Ministry of Health and Welfare, Taiwan (2014).
Smoke-free Home: A Pop-up Game Book.]
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The Association Between Parental
Health Behavior Cluster Type and Infant
Healthcare Utilization

Hsiao-Shih Chang* Shu-Fang Shih**

Abstract

Background: Research has shown that parental health or health behaviors
are associated with emergency visits and hospital admissions among infants. Thus
far, research treats each parental health behavior as an independent predictor and
fails to consider parents jointly and how their health behaviors collectively affect
infants’ healthcare utilization.

Purpose: This study aims to investigate the association between parental
health behavior cluster and healthcare utilization in infants.

Methods: This study uses the first wave of data from the Taiwan Birth Cohort
Study (TBCS ) commissioned by the Health Promotion Administration, Ministry
of Health and Welfare, Taiwan. We employed cluster analysis to analyze parental
health behaviors. We then incorporated the resulting health behavior clusters as
independent variables in a logit model to test their associations with infants’
emergency care and hospital admissions.

Results: We find that infants who were born in a “smoking, alcohol, and
drinking family” were more likely to use emergency services (OR=1.19 ; 95% CI:
1.03-1.36 ) and have more hospital admission (OR=1.22 ; 95% CI: 1.05-1.42).

* Senior Specialist, ISUZU General Manager Office, Taipei, Taiwan
** Ph.D., Assistant Professor, Department of Health Administration, College of Health
Professions, Virginia Commonwealth University, Richmond, USA ( Corresponding author ),
Email: shihs2@vcu.edu
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Conclusions/Implications for Practice: Future prenatal education programs
or education programs in well-baby clinics should be family-centered. In particular,
healthcare professionals should inquire about parents’ health behaviors, especially
addictive behaviors such as smoking, and address those factors in the education
program. In addition, health education strategies such as face-to-face education,
web-based or app-based education platform, and referral services, need to
tailor to the family’s condition. It is also important to emphasize the concept of
intergenerational health in health education materials and campaigns, e.g. citing
evidence that parent’s unhealthy behaviors are associated with increased risk of
emergency and hospital admissions in infant so as to help patients understand the

impacts of their health behaviors on their children.

Key Words: parental health behaviors, infant healthcare utilization, infant health,

cluster analysis



BREERFENET LMW

5568 H33-58 » 2022 F 12 A

Journal of Health Promotion and Health Education
No. 56, pp. 33-58, December 2022

Predictors for the Intention to Receive the Booster
Dose of COVID-19 Vaccine: Implications for
Public Health Communications

Chuan-Chuan Cheng

Abstract

The purpose of this study was to investigate factors that predicted citizens’
acceptance of public health messages recommending a booster dose in fighting
against the mutated virus Omicron of the COVID-19. Data were provided by
531 adult citizens in a cross-sectional online survey between December 20, 2021
and January 15, 2022 in Taiwan. The results indicated that citizens’ vaccination
intention was predicted by their perceptions of the severity of COVID-19,
the benefits and barriers to vaccination. Citizens’ vaccination intention was
also influenced by their trust in authorities handling the epidemic, media
misinformation and interpersonal communication. In general, data also indicated
that psychological factors predict the COVID-19 vaccination intention better than

demographic, cultural and individual factors. Public health messages should be
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tailored to communicate these issues, especially for older age groups and those
without chronic diseases. The findings provided evidence in support of health
behaviors theories in the context of receiving booster doses of the COVID-19

vaccine in a country where the pandemic was under control.

Keywords: booster doses, vaccination intention, health behaviors theories,
Omicron, COVID-19 variants
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Introduction

COVID-19 has been raging for 2 years, and the death has exceeded 6
million globally. Even though the vaccine has been successfully developed and
entered a new phase for the fight against the pandemic, vaccine hesitancy is
still a problem to face in the fight against mutated COVID-19 virus. Under the
attack of the mutated virus Omicron globally, the pandemic continued to heat
up since late 2021. The Central Epidemic Command Center (CECC) of Taiwan
advocates citizens to receive the third dose (booster) of the COVID-19 vaccine
(CECC, 2021/12/02). Even though high numbers of infections and casualties
may lead to increased risk awareness and intense fear, prolonged epidemics and
lower mortality in younger populations may also lead to fatigue in practicing
preventive measures and overly optimistic about disease susceptibility (Chu &
Liu, 2021). Since the first dose of COVID-19 vaccination rate was about 81%
and the second was about 74% by January 2022 in Taiwan (CECC, 2021/01/29),
some citizens may hesitate to get a booster dose of COVID-19 vaccine due to
lower risk perception and fear after 2 doses of the COVID-19 vaccine. However,
the protective effect of the vaccine wears off over time, even for individuals who
have completed a 2-dose primary series (Chen & Yang, 2022). Since receiving
the booster dose of COVID-19 vaccine is essential to effectively prevent the
infection by the Omicron or Delta variants and the development of severe illness
(CECC, 2021/12/02; Chen & Yang, 2022), there is a need to comprehensively
explore why citizens follow the advice of public health messages from the
authority (CECC) and what factors influence their willingness to receive the
booster dose of COVID-19 vaccine in the later phase of fighting against the
pandemic.

The change in behavior and attitude toward vaccination of the public

remains the only possible way that may be considered for prevention and
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suppression of COVID-19 (Emojong, 2021), and vaccination campaigns are
one of the effective ways to enforce the change. Previous studies indicated that
factors affected the COVID-19 vaccination intention including demographic
characteristics (e.g., Chu & Liu, 2021; Cordina et al., 2021; Paul et al., 2021;
Shmueli, 2021; Song et al., 2022), vaccine risk perceptions (Zhenga, Jiangb,
& Wub, 2022), cues to action (e.g., An et al., 2021; Ansari-Moghaddam et al.,
2021; Chu & Liu, 2021; Shmueli, 2021), vaccine attitudes (Cordina, Lauri, &
Lauri, 2021; Paul, Steptoe, & Fancourt, 2021), opinions of significant others
(e.g., Cordina et al., 2021) and COVID-19 related factors (psychological),
such as perceived of susceptibility, severity, vaccine benefits and vaccination
barriers (e.g., Ansari-Moghaddam et al., 2021; Chu & Liu, 2021). These previous
studies were mainly based on Health Behaviors Theories (HBTs), such as Health
Belief Model (HBM), Theory of Reasoned Action (TPA), and Extended Parallel
Process Model (EPPM), and were conducted in countries with severe COVID-19
outbreaks.

However, after fighting against the COVID-19 virus for two years, the
public have accumulated rich experience and knowledge in fighting against
the epidemic. Thus, the above predictors of vaccination intentions may not
be sufficient to explain why individuals are reluctant or willing to follow the
epidemic prevention advice, especially in a place where the pandemic is under
control, such as Taiwan. For instance, being in a “virus-free” environment
for a long period of time may lead most citizens to be overly optimistic about
the perceived threat (severity and susceptibility) of the virus. Moreover,
the perception of threat is affected by cultural and individual differences as
suggested by EPPM (Witte, 1992). In addition to above factors explored in
previous researches, there is a need to expand the discussion by considering
cultural, individual and contextual differences associated with vaccination

intentions. Based on HBTs (especially HBM, EPPM and TRA), this study aims
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to investigate the effect of psychological, cultural and individual factors on the
intention to receive a booster dose of vaccine against the mutated COVID-19

virus.

Psychological Factors

According to HBM, EPPM and TRA, individuals’ perceptions of how severe
the disease is and how likely it is to affect them should predict their willingness
to be vaccinated. HBM and EPPM use similar constructs to measure individuals’
perceptions of health risks including perceived severity and susceptibility to
health threats after exposing to the message. Previous findings revealed that
the level of perceived severity and susceptibility of COVID-19 infection was
positively associated with the vaccination intention (e.g., Al-Amer et al., 2021;
Ansari-Moghaddam et al., 2021; Shmueli, 2021). Furthermore, HBM, EPPM
and TRA claim that attitudes toward and beliefs about the health behaviors
recommended by the message also shape individuals’ intention to accept them.
These attitudes and beliefs are termed as perceived benefits and barriers of
health behaviors in HBM, response efficacy in EPPM, and positive or negative
behavioral beliefs in TPA. Research findings indicated that individuals perceived
benefits of COVID-19 vaccine increasing, and perceived vaccination barriers
decreasing their vaccination intentions (e.g., Ansari-Moghaddam et al., 2021;
Chu & Liu, 2021; Shmueli, 2021). After integrating previous findings based on
BHM, EPPM and TPA, it may be concluded that the following four psychological
factors are important predictors of an individual’s intention to receive a booster
dose of COVID-19 vaccine: perceived severity of the pandemic, susceptibility to

the virus, benefit of the vaccine, and barriers of vaccination.

Cultural and Individual Factors

Up to date, the effect of cultural and individual factors on COVID-19
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vaccination intention has been understudied and lacks comprehensive
investigations. After integrating previous studies, it may be concluded that media
misinformation (Scannell et al., 2021), trust (Paul, Steptoe, & Fancourt, 2021),
fatalism (Orna et al., 2009) and interpersonal communication (Cordina et al.,
2021) may be important predictors of COVID-19 vaccination intention.

Media misinformation. Previous research indicated that misinformation
reduces individuals’ perception of the threat of the virus despite their general
knowledge about COVID-19 and how to prevent it (e.g., Emojong, 2021;
Scannell et al., 2021). Therefore, media misinformation remains a challenge to
COVID-19 vaccination (Scannell et al., 2021). A meta-analysis of 30 studies
across 7 countries indeed revealed that negative information about COVID-19
vaccines on social media was associated with lower vaccine acceptance (Al-
Amer et al., 2021). Similarly, a study in Israeli also indicated that exposure to
vaccine misinformation in the media was associated with negative impacts on
attitudes towards vaccines and intentional delays in vaccination (Scannell et al.,
2021). Based on the previous studies mentioned above, it may be concluded that
media misinformation should be a predictor of citizens’ willingness to receive a
booster vaccine against the COVID-19 virus, regardless of cultural background.

Trust the CECC. Previous research indicated that vaccine knowledge alone
was insufficient and trust in experts was needed to overcome COVID-19 vaccine
hesitancy (Ledford et al., 2022). A study in United Kingdom indeed found that
one of the largest predictors of the COVID-19 vaccine uncertainty and refusal
was poor adherence to government guidelines (Paul et al., 2021). Previous
finding indicated that valuing the advice of health professionals regarding the
effectiveness of COVID-19 vaccine (Cordina et al., 2021) and low confidence
in health systems (Al-Amer et al., 2021) was associated with lower vaccine
acceptance. CECC is composed of epidemiological and health experts. Based on

the experiences against SARS in 2002 to 2003, Taiwan had been well-prepared



Chuan-Chuan Cheng Predictors for Vaccination Intention 39

in advance to successfully prevent and control any COVID-19 outbreak in the
past two years. Citizens’ trust in the CECC was considered to be one of the main
factors why Taiwan can control and prevent the outbreak of COVID-19 pandemic
(Chang et al., 2021). Based on the previous studies mentioned above, it may be
concluded that citizens’ trust in CECC recommendations should be a predictor of
their intention to receive a booster dose of COVID-19 vaccine.

Fatalism. Fatalism is the belief that health is beyond an individual’s control
because it is a matter of fate or luck (Orna, Friedman, & Lernau, 2009). Fatalists
believe that individuals cannot determine their own health because health is
primarily influenced by chance and fate (Straughan & Seow, 2000). If death is
doomed, nothing can be done to prevent it (Orna et al., 2009). There are two
forms of fatalism. Fatalism in the form of external force refers to the belief that
health is in the hands of God or destiny, and therefore it is a matter of luck and
unpredictability; while fatalism in the form of survivorship is the belief that
nothing prevents death (Orna et al., 2009). Both types of fatalism may prevent
individuals from seeking prevention, such as vaccination. Research indeed
validated that fatalistic beliefs were positively related to risk perception and
negatively related to their behavioral willingness to take preventive measures
(Lee, Ho, Chow, Wu, & Yang, 2013). In other words, fatalistic citizens will be
less willing to receive the booster dose of COVID-19 vaccine.

Interpersonal Communication. Research based on Theory of Reasoned
Action (TPA) found that attitudes of significant others in an individual’s life have
an important effect on whether individuals comply with performing a particular
behavior (Fishbein & Ajzen, 1975). Therefore, positive health behavior can be
enhanced, if those who are important in individuals’ life encourage them to do
so (Fishbein & Ajzen,1975), such as receiving COVID-19 vaccines. The attitudes
of significant others about a vaccine influenced by the social representations

individuals have of the vaccine (Cordina, Luri, & Lauri, 2021). According to
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social representation theory, the common conception of things among members
of a society is collectively produced through a process of communication
between individuals. In other words, individuals’ attitudes toward vaccination
are through interpersonal communication with their group members. Research
findings indeed validated that individuals’ willingness to get vaccinated was
associated with their significant others’ attitudes toward the COVID-19 vaccine
(Cordina et al., 2021). In other words, it may be concluded that citizens’
interpersonal communication should be a predictor of their intention to receive a

booster dose of COVID-19 vaccine.

Demographic Factors

The effect of demographic variables on the vaccination intention of
COVID-19 had been inconsistent in previous findings. In general, males, older
adults and individuals with higher education and income often show higher
vaccination intentions, but the patterns of such difference vary across contexts
(e.g., Chu & Liu, 2021; Cordina et al., 2021; Paul et al., 2021; Shmueli, 2021;
Song et al., 2022). Since patients with chronic diseases are a high-risk group for
COVID-19, it will be added as a predictor of willingness to receive a booster
dose of the vaccine. Therefore, demographic variables of gender, age, education,
and chronic diseases will include in this study to predict the vaccination
intention.

Based on the above discussion, the present study aims to investigate the
following hypotheses. Intentions to receive a booster dose of the COVID-19
vaccine are predicted by increasing perceived susceptibility and severity of
COVID-19, perceived benefits of vaccination, interpersonal communication,
and trust the CECC. Furthermore, vaccination intentions are also predicted
by decreasing perceived barriers of vaccination, media misinformation and

fatalism. This study will further compare the impact of these three groups of
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variables (psychological, cultural and personal, and demographic factors) on the

COVID-19 vaccination intention.

Methods

Participants

The purpose of this study was to investigate the factors that affected adult
citizens’ willingness to receive a COVID-19 vaccine booster in Taiwan. Snowball
and convenience sampling methods were used to recruit participants nationwide.
The survey was conducted before boosters of the COVID-19 vaccine were
available to citizens of all ages, and adult citizens were invited to participate
in the study through personal referrals via email, Line and Facebook between
December 20, 2021 and January 15, 2022. A self-reported questionnaire was
posted online via Google Forms to collect data for analysis. Each respondent was
asked to read the consent form, and click to check “agree” before answering the

questionnaire online.

Measurements

All questionnaire items were constructed for the purpose of this study.
All scales were in a 7-point Likert-type format, from 1 (strongly disagree) to 7
(strongly agree). The questionnaire was presented in traditional Chinese. Before
answering the questionnaire items, the following scenarios of evidence-based

rational fear appeal were presented:

At present, the world is attacked by the new coronavirus Omicron variant,
and the epidemic is gradually heating up. According to the analysis of
Omicron cases in my country, 99% of the cases can be detected within 10

days, and 1% may enter the community, posing a threat to the community.
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Based on the experience of neighboring countries, individuals who have not
been vaccinated against COVID-19 have higher rates of severe illness and
mortality. The Central Epidemic Command Center advocates that if individual
citizens have already received a second dose of the vaccine, the third dose
must be completed as soon as possible. The public can go to a nearby local
health office, medical facility or clinic to get vaccinated. Everyone should
continue to follow the epidemic prevention measures and be prepared at all

times.

Psychological Factors. Items used to measure COVID-19 related
psychological variables were revised based on scales developed by An et al.
(2021). These scales included: 1) perceived susceptibility of COVID-19 was
assessed by three items; 2) perceived severity of COVID-19, three items; 3)
perceived benefits of COVID-19 vaccine, four items; and 4) perceived barriers
of COVID-19 vaccination, three items. These four subscales had reliability
coefficient alpha ranging from .73 to .85 in this study. (see table 2)

Cultural and Individual Factors. The items used to measure cultural and
individual variables were developed based on the existing literature discussed in
the previous section. Media misinformation was measured using three items to
investigate the types of information respondents received about the COVID-19
vaccine through the media. Trust in CECC was measured by three items to
assess participants’ confidence in government and the health service to handle
the pandemic. Fatalism was measured by four items to investigate respondents’
beliefs about individuals’ self-confidence in determining their own health.
Interpersonal communication was measured with three items to investigate how
the COVID-19 vaccine was perceived by those around the respondent. These four
scales had reliability coefficient alpha ranging from .72 to .96 in this study. (see
table 1 and 2)
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Table 1
Exploratory Factor Analysis for the Scale of Cultural and Individual Factors
Factor
Items 1 2 3 4

Trust in CECC: (0=.96)

I trust the expert advice of the Central Epidemic 955  -.056 -.028 .124
Command Center.

I trust the epidemic prevention measures 952 -078 -.027  .132
recommended by the Central Epidemic Command

Center.

I believe that the Central Epidemic Command Center ~ .924  -.043  -035 .143
will help us overcome the threat of COVID-19 virus.

Media Misinformation: (a.=.96)

I often see media reports that many people have -.006  .872 122 -.010
been given the COVID-19 vaccine with serious side

effects.

I often see media reports of many people dying from  -.014  .872 144 .045
Covid-19 vaccines.

The media that I have been in contact with say that -.133 717 126 -.071
vaccines are not safe.

Fatalism: (a=.72)

Illness and death will happen to me sooner or later, -.053  -.009 .820 -.034
and it is useless to worry.

It is difficult for people to change their fate of illness 144 .009 729 .053
and death.

It seems that I may be exposed to the COVID-19 virus  -.028  .266 11 -.032
at any time, and it is useless to do anything.

With so much advice on the COVID-19, it’s hard to -.168 .188 .633 .086
know what’s right.

Interpersonal Communication: (o =.82)

Everyone around me is vaccinated against COVID-19. .305  -.057  .012 704
People around me think the Covid-19 vaccine is safe. ~ .118  -.162  .089 .697
Everyone around me thinks COVID-19 is scary -.042 363 -049 562

(deadly).
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Vaccination Intention. The intention to receive the booster dose of
COVID-19 vaccine was measured by three items. 1) I am willing to receive
a third (booster) dose of COVID-19 vaccine. 2) I am going to get my third
(booster) COVID-19 vaccine as soon as possible. 3) I will persuade others to
receive a third (booster) dose of COVID-19 vaccine. This scale had reliability
coefficient alpha .91 in this study. (see table 2)

Analytic Procedure

Data were analyzed via SPSS version 27. Exploratory factor analysis and
reliability analysis were used to ensure scale validity and reliability. Pearson’s
correlation was used to check scale correlations. Hierarchical regression
analysis was used to test hypotheses and compare the effects of demographic,
psychological, cultural and individual factors on the COVID-19 vaccination

intention.

Results

Preliminary Analyses

A total of 531 respondents participated in this study including 184 (34.7%)
males and 347 (65.3%) females. They averaged 33.5 (SD=15.55) years of age
(range from 18 to 68), and reported having 14.79 (SD=1.88) years of education.
Among the 531 respondents, there were 119 (22.4%) with high school education,
137 (25.8%) with junior college, 222 (41.8%) with bachelor's and 53 (10.0%)
with master’ s and doctoral degree. There were 72 (13.6%) respondents were
chronically ill, and 459 (86.4%) were not. Among 531 respondents, 49 (9.2%)
had never been vaccine, 44 (8.3%) received only 1 dose, 405 (76.5%) 2 doses,
and 31 (6.0%) 3 dose. None of them had ever been infected with the COVID-19

virus.
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To check the convergent and discriminative validity for the scale of cultural
and individual factors, exploratory factor analysis was conducted via principal
component procedure, varimax rotation and an eigenvalue of 1.0 for factor
extraction. This scale was loading in four factors with 67.10% of total variance
explained: trust in CECC, media misinformation, fatalism and interpersonal
communication. The scale reliability was confirmed by Cronbach’s alpha values
ranging from .72 to .96 in this study. (see table 1)

In general, most respondents were highly educated (M=14.79, SD=1.88),
young (M=33.5, SD=15.55) and without chronic diseases (86.4%). In average,
our participants were willing to receive a booster dose (M=5.54, SD=1.84),
highly trusted the CECC (M=5.03, SD=1.67), less influenced by media
misinformation (M=3.61, SD=1.37) and perceived low susceptibility to the threat
of COVID-19 (M=3.30, SD=1.55). (see table 2)

Results from bivariate correlations indicated that the intention to receive a
booster dose was significantly associated with perceived susceptibility (r=.16,
p<.01), severity (r=.33, p<.01), vaccine benefits (r=.70, p<.01), trust CECC
(r=.53, p<.01) and interpersonal communication (r=.30, p<.01), while negatively
related with perceived vaccination barriers (r=-.61, p<.01), media misinformation
(r=-.18, p<.01) and fatalism (r=-.11, p<.05). The vaccination intentions had
significant correlation with age (r=-.13, p<.01) and chronic diseases (r=.10,
p<.05). Participants with chronic diseases were more likely to receive the booster
dose than those without. The vaccination intentions had no significant correlation
with gender (r=-.01, p>.05) and years of education (r=-.06, p>.05). Age was
negatively associated with perceived severity of COVID-19 (r=-.18, p < .01),
trust in the CECC (r=-.18, p < .01), and vaccination intention (r=-.13, p < .01),

but positive with vaccination barriers (r=.13, p <.01). (see table 2)
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Table 2
Pearson Scale Correlations, Means, Standard Deviations and Reliability
scale 1 2 3 4 5 6 7 8 9 10 11 12 13
1. gender -
2. years of education -.05
3. age .01 .05
4. chronic disease 00 -100 .08
5. media -07 .03 -10" -.06
misinformation
6. fatalism -06 .00 -137 01 287
7. trust CECC -06 -04 -18" 07 -137 -07
8. interpersonal -03 10" .04 -01 .05 .06 317
communication
9. susceptibility -03 04 -07 .01 .00 .06 .10° 15"
10. severity 02 -03 -18" 05 13" 05 197 297 427
11. vaccine benefits .05 -.06 .04 .06 -18" -07 517 347 08 26"
12.vaccination -05 13" 13" -o06 387 237 o377 09 00 .01 -48"
barriers
13.vaccination -01 -06 -137 10" -18” -1t 537 307 16 337 707 -6l -
intention
M - 1479 335 - 361 403 503 477 330 416 477 332 554
SD - 188 1555 - 137 135 167 107 155 154 154 143 183
Cronbach « - - - -9 72 9% 82 84 78 85 73 91
N=531
<01 <05

CECC= Central Epidemic Command Center ( SO [ FEHET0 )

Hierarchical Regression Analyses

Data were analyzed by a three-stage regression procedure to test hypotheses.

First, socio-demographic factors were entered to predict participants’ vaccination

intention. These variables explained 2% of the variance in intention to receive

COVID-19 vaccine (adjusted R2=.02), and increasing the explained variance

from 0% to 3% (AR2=.03). The increase in R” value is meaningful because the

F value is significant [F

(4, 526)

change=3.96, p<.01]. The older the participants
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were, the less willing they were to receive the booster dose ( 5= -.13, p<.01).
Participants with chronic diseases were more likely to receive the booster dose
than those without ( 5=.10, p<.05). There was no significant effect for gender
(8= -.01, p>.05) and years of education ( 5= -.04, p>.05) on the vaccination
intention.

In the second step, cultural and individual factors were entered into the
model. These variables explained 32% of the variance in intention to receive
COVID-19 vaccine (adjusted R2=.32), and increasing the explained variance
from 3% to 33% (A R2=.30). The increase in R value is meaningful because the

F value is significant [F change= 59.61, p<.01]. Media misinformation, trust

4,522
the CECC and interper(sonal) communication predicted participants’ vaccination
intention. Media misinformation decreased the intention to receive the booster
dose (5= -.12, p<.01). The more the participants’ trust on the CECC ( 8=.44,
p<.01) and interpersonal communication ( 5=.18, p<.01), the higher intention
they were to receive the booster dose. There was no significant effect for fatalism
on the vaccination intention ( 8= -.07, p>.05).

In the third step, psychological factors were entered into the model. These
variables explained 64% of the variance in intention to receive COVID-19
vaccine (adjusted R = .64), and increasing the explained variance from 33% to
64% (AR2 =.31). The increase in R value is meaningful because the F value is

significant [F change=115.25, p<.01]. Results indicated that the perception

4,518
of severity, \iacciile benefits and vaccination barriers predicted participants’
vaccination intention. The more the participants perceived the message about
severity of Omicron virus and benefit of vaccination, the higher intention they
were to receive the booster dose (5=.16, p<.01). The more the participants
perceived the vaccination barriers, the lower intention they were to receive the
booster dose (5= -.36, p<.01). There was no significant effect for perceived

susceptibility on the vaccination intention ( 8=.04, p>.05). (see table 3)
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Table 3
Hierarchical Regression Analysis for Dependent Variable of Vaccination Intention
model variables B R? AR’ AF
1 gender -01 03 03 3.96
age 13"
years of education -.04
chronic diseases 10"
2 gender 01 33 30 59.61"
age -.08"
years of education -.04
chronic diseases .07
media misinformation 127
fatalism -.07
Trust CECC 447
interpersonal communication 18"
3 gender -.04 65 31 11525
age -.04
years of education .02
chronic diseases .04
media misinformation .02
fatalism -.01
trust CECC 147
interpersonal communication .03
perceived susceptibility .04
perceived severity 16"
perceived vaccine benefits 40"
perceived vaccination barriers -36"
H=531 .
<.01 <.05

CECC= Central Epidemic Command Center ( F O &g

Over all, trust the CECC, perceived severity of pandemic, vaccine benefits
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and vaccination barriers better predicted participants’ intentions to receive the
booster dose of COVID-19 vaccine. In general, psychological factor were better
predictor of vaccination intention than cultural and individual factors, as well as
demographic factors. Additionally, a multicollinearity test among the variables
in three models showed that variance inflation factors (VIF) ranged from
1.02 to 1.85, which was within the acceptable range. Therefore, there were no

multicollinearity problems in the analysis.

Discussion

This study aimed to investigate factors that predicted citizens’ acceptance
of public health messages recommending a booster dose in fighting against the
mutated virus Omicron of the COVID-19. The results indicated that citizens’
vaccination intention was predicted by their perceptions of the severity of
COVID-19, the benefits and barriers to vaccination. Citizens’ vaccination
intention was also influenced by their trust in authorities dealing with epidemics
(CECC), media misinformation and interpersonal communication. Public health
messages should be tailored to communicate these issues, especially for older age
groups and those without chronic diseases. The findings provided evidence in
support of Health Behaviors Theories in the context of receiving a booster dose
of the COVID-19 vaccine in a country where the pandemic was under control.

In general, the hypotheses were partially supported by data. Intentions to
receive a booster vaccine were predicted by increasing perceived severity of
COVID-19, benefits and barriers of vaccination. This is consistent with most
previous findings in vaccination intentions (e.g., Ansari-Moghaddam et al.,
2021; Shmueli, 2021), except the predictor of perceived susceptibility toward
COVID-19 virus. Overall, our participants perceived a lower susceptibility to

COVID-19, and it was proved to be a less powerful predictor of the intention to
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receive the booster dose of vaccine than other COVID-19 related psychological
factors. Averagely, our participants reported a higher level of vaccination
intentions (M=5.54, SD=1.83) and a lower level of susceptibility (M=3.30,
SD=1.55). This suggested that most of them accepted the recommendation in
the public health messages, even though they might not perceive the immediate
threat of virus infection (low susceptibility), while they perceived the severity of
Omicron variants and benefits of a booster dose of COVID-19 vaccine. This can
be reasonably explained by our participants’ belief that severity of COVID-19
and the benefits of vaccination should be based on trusting information from
the authorities (CECC), since they live in a place where the pandemic is under
control and they have never been infected with COVID -19 virus. This may also
explain why trust the CECC to be a powerful individual factor to predict their
willingness to be vaccinated against COVID-19 with the booster dose. This also
echoed previous findings that the adherence to government guidelines and trust in
experts were the largest predictors for the COVID-19 vaccine hesitancy (Ledford
et al., 2022; Paul et al., 2021).

Furthermore, vaccination intentions were also predicted by the effect of
media misinformation, interpersonal communication and trust in CECC, except
fatalism. According to the data, our participants appeared to be less affected by
fatalism (M=4.03, SD=1.35). This may be the reason why the effect of fatalism
on the vaccination intention is not significant. It could also be that COVID-19
is a global pandemic (unlike cancer), everyone can be infected, and nonetheless
it can be prevented simply by vaccination (if the vaccine is safe), no painful and
lengthy treatment process, therefore no need to leave life to fate. Furthermore,
most of our participants were in middle-aged. For them, a young life is good and
full of hope, and they also have to undertake large responsibilities and obligations
to their families and society, and no need to surrender their lives to their destiny.

Finally, our data indicated that age had a negative effect on the vaccination
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intention. This may be that older participants trusted the CECC less according
to our correlation analysis. This is in line with the CECC’s data that Taiwan’s
two-dose vaccination rate was 74% for the entire adult population, but only
about 68% for the elderly over 75 years old (CECC, 01/29/2022). In contrast to
previous findings (e.g., Cordina et al., 2021; Paul et al., 2021; Shmueli, 2021;
Song et al., 2022), our data revealed that gender and education had no significant
effect on vaccination intentions. This may be because our participants were
young and highly educated. Both males and females of young generation in
Taiwan have to work and share responsibilities for their household finances and
family care so that the impact of the epidemic on both is similar. It was also
possible that the epidemic in Taiwan has been brought under control, and most
citizens are working and living normally, so there is no significant difference in
the perception of the susceptibility and severity of the epidemic between males
and females (as our correlation analysis indicated), and there is no significant
difference in their intention to vaccinate. However, this finding echoed a previous
finding that no demographic variables were found to have a significant effect on
COVID-19 vaccination intention (e.g., Chu & Liu, 2021).

Implications and Future Studies

The results of this study provided theoretical and practical implications in
several ways. This study was to contribute the scholarship on integrating HBTs
to comprehensively investigate factors affect the intention to receive the booster
dose against the COVID-19 variants. This study demonstrates that factors of
cultural and individual differences should be incorporated into HBTs, especially
in the context of vaccination intentions.

Unlike previous studies, this study was conducted in the absence of a

COVID-19 outbreak (December 2021 to January 2022) with sufficient publicly
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funded vaccines, and all of our participants were never be infected (total 14,616
local cases reported nationally by January 7, 2022), so citizens’ perceived
susceptibility was low, and there was no immediate urgency to get a booster dose
of vaccine. In this case, trust in government and health services is particularly
important to increase willingness to vaccinate for a booster dose. Citizens may
perceive the threat (severity and susceptibility) of COVID-19 differently during
or after experiencing an outbreak. In addition, the majority of our participants
(76.5%) had already received two doses of vaccines, so their perceptions of
vaccine benefits and barriers would vary from those in previous studies. In
other words, vaccination campaigns should pay attention to the context of
the pandemic development and should take these concerns into account when
designing public health messages.

Moreover, the results indicated that vaccination intentions were primarily
predicted by trust in the CECC, perceptions of COVID-19 severity, vaccine
benefits, and barriers to vaccination. Our data also indicated that age was
negatively associated with perceived severity of COVID-19 and trust in the
CECC, and positive with vaccination barriers. In other words, older citizens were
less willing to receive the booster dose of vaccine because they underestimate the
severity of mutated COVID-19 virus, perceived more vaccination barriers (e.g.,
side effect), and trust less in the CECC’s warning as stated in the message. In this
case, interventions to increase vaccination rates should concern these variables,
and public health messages should be tailored to address these issues, especially
in older age groups.

Overall, these findings provided important evidences for planning
interventions to ensure successful mass vaccination campaigns. Vaccine safety
communication is needed to increase public trust before convincing the public to
accept a booster dose of a COVID-19 vaccine. Information and communication

about the benefits and efficacy of booster doses are critical to controlling the
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pandemic. This has been proven in Taiwan, where the epidemic is under control.
It is important to note that citizens’ trust in the CECC is developed over time. For
instance, the CECC has held daily press conferences to report on the development
of the pandemic and answer questions to provide a two-way communication
since the outbreak of COVID-19 pandemic in January 2020. The public’s trust in
the CECC was one of major reasons why Taiwan could quickly achieve a two-
dose vaccination rate of 74% within half year by January 2022 (77.2% by March
2022) while the outbreak under control. In this case, the outbreak can be viewed

as a cue to action (as argued by HBM) to motivate the public to vaccinate.

Limitation

There are several limitations of this study. First, data were collected using
an online survey and so there is the risk of inaccurate self-reporting and selection
bias. Furthermore, our outcome variable was a measure of behavioral intentions,
rather than actual behaviors, and this is likely to be an under-estimation of
future behaviors. In addition to convenient and snow-ball sample resulting
in high homogeneity, this study is limited by the imbalance ratio of gender,
education, chronic disease and age groups across the entire sample. Participants
were recruited through the researcher’s social networks to referral so that most
respondents were highly educated, young and without chronic diseases. This may
limit the results that can be generalized to different social groups in Taiwan, and
therefore hurt the external validity of this study. Among 531 participants, 65.3%
were females, 34.7% males. Previous findings indicated that females had lower
intention to receive the COVID-19 vaccine compared to males. A high proportion
of females may have biased our sample to those who were lower intention
in vaccination individuals. Despite these problems with the characteristics
of sample, the scales used in this study yielded data that were statistically

significant and consistent with previous researches.
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Conclusion

Based on the integration of the Health Behavior Theories, this study
provides up-to-date data on factors of socio-demographic, psychological, cultural
and individual to predict the intention of the general public to receive the booster
dose vaccine against the mutated COVID-19 virus. This was one of few studies
on vaccination intention against a variant of COVID-19. As the results of this
study suggested, public perceptions of the COVID19 virus and vaccine will vary
as the pandemic develops. While experts suggest that the COVID-19 virus will
be flu-like, humans will live with the virus forever. High vaccination rates with
booster doses in the general population are essential to overcoming the mutated
virus of COVID-19. In the face of the constant mutation of the COVID-19 virus,
fighting the epidemic will be an arduous and long-term battle. As this pandemic
sustained, and the development of vaccines against mutant viruses continues, it
will be important for the future research to track changes in vaccination attitudes

and intentions over time.
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AR S B (73.3 B ) MHZE 7.54 4F » B 90 FE 21 110 5 A FR 1715 R 3
WA 0.09 4 - H 110 AP 7.54 551 A e B A7 0 47 B850 (A 2 i 1) 510 1) IR At
RS+ 2020 5 g KRB BGER » 2021) » AMERYE AL R fE A W B IR g
1 ¥%9% (non-communicable diseases, NCDs ) By JE\ g i » :Z LR 2 E
W H AR SR RAVIS MR - BB EACHIE I - FIRFRI AR SRS - &
R N e B R S B RERY B A -

B £ 75 1 B IS M JR M (NCDs ) Z I BIFR EL ML R 12 B 92 - 45
JE BX B K32 B NCDs o [ 25 T8 A1 K S B 7= ( Afshin et al., 2019; Shlisky
et al., 2017) o BRE 2 W PR FF 8 8 547 (8 FRE IR 78 e TH 7 B 4 i 5 T8 Ay
WIRFEZ— - SRS RAEBEDREIGR(E - WA SRR RIREE « BRI
o G EEELDIREIRES - WE LERE S AN~ FHEREHEEE - HEK
BN A U - A5 R B BN KA R o Kt Sl e
HiB BRI SE - e HE2HERSNEY » DUERER
g9 E @y ZE 4= o (Phillips & Martinson, 2019 )

KB 2013-2016F T BH REZBRRNEEBRE SRS RHRSZH
BERRE(76.3%)  NKEEYTH » MBS ERITREEE A
(A Az i P S B AR RS » 2019 ) © T 2R W R0 S o 2 AR 3 260 A Y 75 3%
o MUEEEENY - HAEEB2BI2 $5 85 W SIAIMEMAGK -
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ARy 2R H B R LI H 2 A O bR e - HRLEEE A
FH 5 B 1Y 1 BZ R (Leucine) & & + "] FIBEIL A B & 1 (Bauer et
al., 2015) - BEHARYHEL - AmBERY B S E AN HE S
(30%~50% ) » 4T ( Melse-Boonstra, 2020 ) K[t - {EEEHVE B HE
B > $58E S e PR 2 - St s T RS IR E Y
(Zanini et al., 2020) °

ST E M AL R T Ry B T SRR EE - I
F H R S B A (2 BE i i o DR B RN T e e o B M FL B S Y B SR D
B T RE AT ORI T 5 » MUKW ST DL 58 2 Bl 1y — Bl T 7
#ft — @3t %5 (Design Thinking) fE R W58 /714 - Arafaxit B FH 228
DN R A SRy REET K o BRARE A RYTR SKANE B - PR R ELO B -
HRTEZRME - s Ay B BRI 2 Ry BB A B R - RE
HEDAR A ~ PR py 8RR A DOHEA A 2 - HRTE A ZEM R ER
[HG 05 1 20 R 1 S R R A A A O 2R PR A RT/E (Kiim et al., 2017; Roberts
etal., 2016 ) °

Rl A S S b a it BB U7k » PR [R) BB P i = e 3 AL
A SR EIERIRIE - B s SR E R S 7F - SR ER R SR -

AWFFEEHRIANT ¢

— ~ EHERGEHEFER T T e R LR R U T P DR B R A

Fy 4 H B [ ' A B

T HFTERET S E F S e A R N ) YR BB 5K

= E G R R B AR B T

VY~ PRESE I Ea T R ot 152 B = e 3 £ T 2Lt 1 L R -
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il ~ MR

o BER R

ARHIEFEAR IR BF 58 H 19 Je 2 5 5 K S B AT i 52 B ( Stanford d.
school ) $ MR GET Tk AR © JohfE NI o8 R BRI 41 275
SCRK - 2t P SURA R 7 AT [RIEE fe  3 IDFL A I e B - e
KRB AT e L P RE R R R B R oK - T B S U B B
18 ERERITIN AR BT IR - A BT BRI R o Gk [ R R
177 HE -

T WHRER

AR e LU B it W 3 B 65 sk DA B mle B R i s B & - 3R T HY
BRAET RIEE P& B iR 7 Emk W R ES - B — BRI AR 2~3 44 - FKEER 1S
7 o TR BB - FB 14 RLps igal SRH R P - SEATIG T ga S A - T
AR P B R S B 41 A S R R TR -

Z BT H
R AT 8 A W B L P R 9 T LB A o+ DR o 5 MRS B 53 1

M5B T RANER— -
2%_
KA EE B RAHIFE 5758 T H
Bt [ B R AR YRR HEK
WrE TR  RERK  AYEE MR REER EERHEE
RISl e b [ s el FLARAERR I A

POV EGHBRS  HEAEH P (R M A AT
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(— ) [F2( Empathize )

1. ZREEFL#% (in-depth interview )

AR 53 R B ARE R ~ BRI ~ SRR ~ AR B R S DY K
a5 - HEVPE 7 fgnt & R B =i A i E R B e = BB EAY ~ 3L
AR YRR~ (G5 RERE N - RN AE IR RIVIR D E

[u}
1A% XA B RAI R HRE R - BEIRAE T DUERA T ZRE 1
Rk - W RGN AT EL L ES -

2. [FJ3LOE ( Empathy Map )

RIS PR FaRAUAS AR B - DU BRIy /4 R R & a3k - B
JA 2 T MR PR R E ARG R 5 FH e B Bl JER 32

(Z)E#(Define)

1. AP (Persona)

BRIRENIERE » DR R 5 oS H ARG 8 A IR ARy

B - AWFFERE IR E R T %, Bt 5 (B B AR MRy e & Al
A FL RS - R G AT DU TS 2 0 0 T S [RI A B8 R & AN - DUFI = % 8t
HAFEGE BT K - R A R TR -

2. fUF & 4341 ( Fishbone Diagram )

M fei [ B 8 SR AR BRI R - $ LB U BRI - AR5 R
Tt 1 e T o AT 2R -

3.POV (Point Of View, POV ) %51 #1155

POV ] {58 25 By &R 2 8 HY H AR RS 5 R AR 380 ~ A% ~ AR HEL
BRI SRS TR R M AR M 2 78T 0 28 H L IR R R S e i H AR -

(=)AIBH#E 1deate)

1. 7% % ( Brain Storming )
BT8R Ry i 2 ARH RS/ - SRR 4% ~ MH A 255~ HBR B AR
% - B E L AR T -
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AW FERH S U B 2 14 AR A e A~ EENELER - it
o BE > @S kg R 2 AR A [ G I Y B 5 B B
TTRIERAE -

2. U El 53 17T (Reverse Fishbone Diagram )

AR FaU e i e HE e B AL e AR PR SR IR - SRS R o - DU S /Y
R TR R R I HE i R 05 I B PR o AT 2R -

3. ZAfEREE (2X2 Matrix )

THF . it 1 LA 1 R R 05 S R A 4 T L1 B 1M 1l B A R A U A e B
¥R BB E AR E BRI ERN BB - 8% E R RS Ry
G e ERARE AT RE R A e

(P0)&EERE ( Prototype )

AR ALY U7 ZUHE A 1 s s 2R A E TR S Y+ DURT PR HAR A HY
BT - 5 R E R A B AR - EETE K ER HER S
B EE BT -

()Rl (Test)

1. FLA R I A A R

BN ERERE A S EA S ERYE 5 S
B o el A WL B G - o AR A A ZE P E RS N TRy S
LN E - FRNERESEILGENEY R B H 8 5HE %
B+ 27520 3 8T R L B R 1A S8 260 ) o T 58 A A M AR HL A
EEE 1~3F8F > RIfERE R8G5 203 » R AN HGE ik
B FL A Y o DUSRET RS AL I = -

METEE - AR o B - AR AU R T K B R i — M B A
TO~ R LM/ K 5 BFEFLAL AR Ry 6 %8 - T SEHRAL 5~ T 0~ R 1 A8/
KoM/ R TIM~ KRB/ Ro~T28/ R o~"2 BN B/ R, 43
RIRT 05+ 150~ 255~ 35~ 450~ SPAEHF -
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s

2. FLab R AR RE RN R 1R I ER A2

A EEE YRR AT ETTRB A & - SRR R AH [F) R Ay 3 R e 17 22
B o FRIEA Y i G R FE B RS

AT —SEREE H & DU RIRE A TG - SBTSE 2 R
R =R H Al 12 2 EEITRERER A - LEEERAE iy B AR AR 2R A R AN
ERAUE - ARBREEEBGEN T > W 1005

3. AL AR IR R A Ak

Ko 1 et W iR B S e B R ER AR R AVEEA ~ R R R i E M &
Dt DR A ERBRFERNE > #T I FERE  THE " &H#E T
FE L TIEEAEE D BIAE T 50 ~ 400~ 350~ 200 > 170 lHEFEE
R BorBE AR B RHEN SR A E SR E L - &k —E RE
ERNFERAL S ) DIBRGA ARt @B SR E T EE -

P9~ BRLE L5

RS BRI - KRR R R T RERC 8k - FHREE T he
FYAAMEFTREBE ~ Ffls - ZEHH Ay S - SR R B L s E - A
Ao SR B SE A - DU i %2 0 B I S D i g i h i e i =€ -

LASPSS 23 Hifit LR aT 04T - S EME A EAZRL ~ TR
e~ AR R AT TR MR - DU B the e - e
FHIT ARTRAEEREER - AAn R - FLA R AR R AR -

Wik
s %{

}

2~ ROREGRT G

—  WFFERTR
f R R H R T L E R AR R TRIER
A3~ TR S TS B AR SR A SR ER S AT -
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(— ) FIEERLE

ISR IH D B3 A 1240 5 EERAI 658955 5 B
R I 3 A — (I FEE G 106~ RIR UL G 2 6 5 RSk
U SBURERD2 K TACKE 20~ OB AR G 7 6 2 R LA
WS 4 £+ W1k -

x_
Rl H AN E G
e | IN i [Epig:n
TER % 3 20.0
g 12 80.0
e 65 5% ~69 5% 4 26.7
70 15% ~79 5% 6 40.0
80 5% ~89 5%, 5 333
JEEIRL W 3 20.0
[ 14L 10 66.7
EfEE 2 L L 2 13.3
A FBUNHEBD 2 133
H O/ BUEA R K< 7 46.7
TR 2 13.3
2FE DL FARE 4 26.7

I8 52 35 B0k B[] B O M e - PR HY DU S BEESE

1. BYIZRIE
(1)%Eljﬁ‘l‘fﬁfi’*\%fi%ﬁﬁ’ﬂWE%E,\&J%EFE REL-Z JA
(2) BRI ~ O {68 B (o L R 32 L BRI 3 G 11 338

(3) —HEEYIEE ™ AKI500~1,000 TC -

2. FLAn B AN
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ISAIZEET - BENASEEYE L1040 A3MRRE T4
R F - B2AE A ALY - BT
() ZEZHEERmINASERY - DUk Ryl AHREY -
Q) R IES - AT ISR AL D AL B -
(3) Z e RGBT Ry SR D12 1 RIS BT -
(4) REEHUE B AV K Ri@ B Bz 808 - E Tl E' a4 -
(5) ZEUZ B AR AE T E & 85 B WL -
(6) BTEIZIR R R i BB B A S A (R R A -
3. fERER R ER ¢
() HRZBEZTENS » GERRES E2REERN -
(2) MERFE R Y /L AR50 Ry 2 E B - AV BERBIRE - ZISER
RAVEZEM -
(3) ML AT R ER AR B 9 R R G ARSI PR ~ FRNSE R ~ #EHm A i
1% Y AH BRI R A A -
4. HA
(1) AW HERE L U 5 5 8
Q) ZHAGEERFE ALK  BIRERE - AR R
BARNETE -
(3) Z A H BT R P AR MR SR - S BB E B A
NB Bk i g il 5 R EE -
4) EHTARKCHEA KA » SR KFIER -
(Z)EZMEE
AR 15 07 52 3B ahik B R R by S FREEAI AR ZE > 251 A
R — R SIR  BRIAY) — B REA - CRAY) — FBAREH
DR AY) — Gk Z 3 B~ ERIAY) — IR FEAMATY « % 5 5% & bt Bt i o0
$E o o Ry BREEI SRR ~ AR Y SNE S UG 2 o g e At AT R 1 4 B
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HE - ot Lk LR 1 AEC A D[R] Bt A o BE AR A B SR [ - 40— o
ARG ELRE KL POV BB Ay R - AR -

LABY Y — R IRE S AU

BEEER B AP0 Ry i B AR IR A FE IS fE B AE R 2 2 B AV %F
Mo GRS IRt R m e o FF 2B T = CPERY AR T
AR FE B RR - (R Fs 35 LA AS I FE B K 2 ik REAE 7 (R AR R B2

2.BEIAY) — A BHRFRA -

BEEAE AV R LA A A~ IRR MR AR - W hE
DL 7Bk b 3R R e o R B AE VR ] DU R R AR AL R
Pyt b — RO BRI 520 IR Ry B A 2R R ol s & e AN IR E 2 -

3.CTUAY) —F8MA e i -

BRI AV R IEERES - BB BRI T T AR AV BRI A
PIREE - ARSI et R R m e o W R H R B SRR K
Fo B 2RE S GE R R B ME R S R AR B 2 -

4.D BN — R Mg BT

BEFERI B AP Ry SR HLZL i N & AR TS E - (B TGS TH
REGE BRI AYIRE - B G B L AL R Y A 4 R
FleH T ABIREE T BT RE - KR Sl 2 350 3 5 5 1H 2 A RF iR R AR
HE -

5. ERIAY) — IRGEM AT

B AR = BHKA ~ HEHESINRES - SRR ESIRGEM
NS BB AR - KGR A B BRSO L W iR Bh =l - TR B
Al B i BB H T L B R - (R Ty S0 At 2 A5 S 1 2 R i R ST HE 7 At Y
SRS RREE -
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THEE R HREL > 4R DU e b (4t — ) fE Ry 23
5% Bl & AR S T 2Lt 3 R B B 5 R R S P KT )
LA RIS A R G R e & eI A LS PR M S I ~ LU A& Sy 5 =Aa
FATERER L ~ FYREE rh Rl R A BT - S ISR I B B B e K
H— [FIERAREE -
2.80F ¢ PR EOE CPE R AYRI TS Tk - BTN 18 I 2L (S A
5 PR IG5 5 19 2 A BT o A0 {5 P R R A - 5 T R Ak
F5F o BRI A A EAE D - n DABCE R LR R A 2L AE
RV SHE S — KRR AR - B AR n] DU R B k816
— SRR RN R T DUBEE A TR B i (R R R
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3 EREG  MRELMGIER - B SORFRVERIT o RS RE AT R[5 E RF AT P2
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CHRUFRHIAN 2 Al 1 SR SRR R IR

2. BOE IR R i e i

3. A FE I BN SRR R
D RURZ fig R 1. NSRS 0 B

2. BB A R B AR a1

3. EME SO R EE DR

4. PR RIEe A RS R e i ~

5. FRoERE IR - BRTHER AR

6. TELFA AN It TEh

7. R AR U T

8. A E RF I SRR Y

9. LIREIUBRE R 720 - SRR
E BURGEf AR 1 BEEHE
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WARE G B - FRTFEIEE
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2. SR o AR R

B AE$8 B AR 4 B 0 S R e 2L L R PR R B - $E T e R
TEREL G )y AH R B PR R - RS AR R GE 1 - E R T R R
e SRS I 2 X ST E ENE) pAND

3. FRE IR o AL AL A e

BRIy R R EG RIS BB EELE B eREHERE
A B S e 88 LRYIRE: » 0F HB R 5E s Bk R EE - vTEE (L8 Bl hns2 g
B ER S - EBE RS S EEBEILNERY) - HELLEEY
fent PR B R -

() AIE P& ER

TP ik T £ 2 45 B At - Ry A 4E VBRI B B - 5 E R
fea M RR R B b 5 AR T FL AR MR A A AR ) R T AR BRI i 4% I 3
A T SR E AR RS R FL AR PR A B R - R VY SE Y
ARG SRR A TR - W AR AR BRI K -

1. 2B REARE R

B FT 2 ik W PR R o PRAE 2B A B4 0 M4~ 3T
K7 o FEERA 65~69 ikt 1367 ~ 70~79 B AL 1817 ~ 80~89 3%k 917 » 90 3%
PLE1£7 -

2. P B AR B R i 4 2

Tl FER AR SRR 2 KR IRERSER - 5 —EE R BAEH
T3N3 5EE 27407 ~ 58 =5EAE 2547 ~ SBIUE 2847 - /i = HEE
EFRFE A M — 2GR AT R WA A - SR VYRR R B = 0y R A
R H RPN R - LEEERAR R B R AR R AV A R S H YO R T -
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*F<N
LU R T f E LEB 5 208 2L ity B R RE R A T % 7 2
o5 i1 i3] i
. . p
SEEEHE AEEHE ¥9HE AEEHE
e Y S e 66.45 27.02 87.74 22.90 <0.001
(N=31)
BB SRR 56.30 30.40 94.81 10.51 <0.001
(N=27)
e C SIS 71.42 34.00 91.43 23.69 0.003
(N=25)
VY AR E PR 51.79 29.60 85.71 19.75 <0.001

FHEE (N=28)

3. 5 Lo A I R A A T A IR

AR EE T 41 (2R B E e E - TEMET RS R AT DUG s R R 2 2
TPk o BRGET R s o DARTRR LK E - BR 7T EESEL  DISh - 2R
SPEE R R AT o DUREE B e E 2B SR pi iR T 22 22 - Tl

"Wk JHIEREUH EREE M - N -

FN

LUK AR T 5 E LLHR 55— A Bl 255 VU 25 2L rm AR A H 22 T 8 R 7522 (N=27)

S5 — i S5 O £

i T R W e piH
feedly 1.15 1.20 1.74 1.68 <0.05
I 0.56 0.75 0.44 0.89 0.558
2 0.33 0.83 0.59 0.93 0.050
ok 1.41 1.47 1.85 1.61 <0.05
RAHL 0.11 0.32 0.15 0.77 0.823
L] 0.59 0.64 0.63 0.57 0.769

HAth 0.15 0.36 0.30 0.67 0.256
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4. FLon B AU E R RS R

e 3 A F) 29 £7 ik W S R B9 A E o AT I fe 2.35 ~ MR AEE
1.42 5 BRWSEEIE Fe3.28 ~ FEHERE Ry 1.16 » DABCET RN o E 2K i 2 il #&
IR ZZEL - FLanEA i B B RS 22 519 p<0.001 ©

FH Al 1% % B LEd AR T SRR Y (1 4 17 - BRI » 2 7 MERF B EY
VAR T R i B L AR ~ 1 A2 FE T e B B 1~2 48 &+ T S UKW LR LB 2
P70 BRIEE - 1R TH R B 1~2 48 ~ 1 ALEETH R N 2 #F 5 T SEEL 1 AR |
FE 3N RMEEE IMLHERE ~ 3AEETH Ry 1~24F ~ 7H73ETF Ry 26K 5 I
12N B VAL BT E2M TR A2 AR LB 8L+ 8 HE FF i X2
M R BRE2 AL E A 1AL B EREL 2 A -

5. R A A R

ZYWERIFEERERIFEGE L - VB E43 L E - RERHE
F R T IEE AR LB IEEIRE L L KT MR LB BB B R0 AR
{j o
#zt
FRIE B2 A

JEER v
R RRE e HE ’ngj/ .
Emy ®wEL " FERETN Bt L
M B Ry
W oA
ANE PN AN ANE AN
(%) (%) (%) (%) (%)
1.3 08 2L
\ 0 0 4 8 15
HEY AW 441 0.75
(N=27) (0) (0) (148)  (296)  (55.6)
2. FRANE N A
O 0 0 2 7 18
BRI LS R (0) (0) (7.1)  (25.0) (64.3) 45079

(N=28)

(R
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#Ft (&)
JEEAR v
AR FAR e W Jngf/
ey AL 7 fifdn TS S
EH = CEE
Boo&
ANE PN ANE AN PN
(%) (%) (%) (%) (%)
3EAEFE LA
IV GIPNAYS 0 0 5 9 14
REAL S (0 © (179 (321 (s00) 3% 077
(N=28)
4.3 N E B
B A 2 0 0 2 7 18
(Eﬁl}\ﬁi H_IJ:% (0) (()) (7'4) (259) (66.7) 4.59 0.64
(N=27)
SEEHFLER
Rl 0 0 3 4 19
2173 L o 2H 4.62 0.70
(N=26) (0) 0  (11s)  (154)  (73.1)
6. B G ERAEY 0 0 0 4 22 485 037

W (N=26) (0) (0) (0) (15.4) (84.6)

SR RR T it &= e 09 FL a3 AU TP R i B AR - 8t
W B8 B i B AL IS P AR 15 R0 3h & B 10 K78 A E R H AL
K R I - FHER 2013-2016 509" B 45 25 4 B IR I 48058 31
EH BHBEGE 1 0E » 655 -7T4 5L R 17.4% ~ 7582 L 6.6% I Lh
] v (A A i R R I B B 5+ 2019) » W] RE 2 K Ry ik 1 15 B = e i —
i ER A s B R - RS S  HRESERIEE -

7218 Hiljit 2 4875 (Lee et al., 2009; Lee et al., 2015) » HURWFZEAY AT A
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VIR IRE J1 8 ~ B B A WA= BRIKI R AU Ko D B Wik 2 fif 5% B2 A B HUGEE
FEAL » 1 A BUEE B YA Py a] DL b SR A cir et L S A i e R - I HL A2 R
BRI EYEL L - C~ D~ ER AW R A]IE B EE e It 2 E
BB RS AR E BN ~ E N SR I B R BE - RS AR R U EGE
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Using Design Thinking to Improve Dairy
Products Intake in the Elderly -A Pilot
Study

Hsiao Wen* Yin-Ju Lien*™ Fong-Ching Chang***

Abstract

This study applied Design Thinking to develop intervention strategies for
improving older adults’ dairy intake and examined the effectiveness of these
interventions. The study was conducted using five stage of design thinking
proposed by the Stanford d. School. In the “Empathy” stage, we interviewed
15 older adults from seven community care stations; in the “Test” stage, we
investigated 41 older adults from two community care stations to confirm the
effectiveness of the intervention. The results showed that most older adults
consumed dairy products in the “Empathy” stage, but their dairy intake was
insufficient. This was because older adults neither expected nor thought about the
consumption or considered their nutritional intake sufficient. Some participants
demonstrated intake deficiency because of financial or physiological factors. In
the “Define” stage, the respondents were categorized into five personas: financial
stress, physiological factors, cognitive deficit, lack of trigger, and dependent. In the
“Ideate” stage, brainstorming was used to develop improvement plans focused on

diet, education, companionship, encouragement, reminders, and reducing obstacles.

* Master, Department of Health Promotion and Health Education, National Normal University
** Professor, Department of Health Promotion and Health Education, National Normal
University ( Corresponding author ) , Email: yjlien@ntnu.edu.tw
*** Professor, Department of Health Promotion and Health Education, National Normal
University
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In the “Prototype” stage, we designed a four-week nutrition education program
to impart the knowledge and cooking skills required to include dairy intake and
conducted a challenge to encourage participants to consume dairy products. The
final stage was the “Test” stage, which took place at the community care stations.
The results revealed that participants’ recognitions of dairy products, “milk
powder” and “fresh milk” intake, and dairy consumption significantly increased
after the intervention. Most participants were satisfied with the program. This
study’s findings demonstrated that older adults’ recognition and consumption
of dairy products improved significantly after the four-week nutrition education
program. The results indicate that a Design Thinking approach can promote dairy
product intake among older adults in the community. This program can be extended

to more communities to improve their knowledge about dairy intake.

Key Words: elderly people, design thinking, dairy products intake
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77 e 2. hEteH — M B A & 1T
3. HEREALT TR B A A Bl - PHEED
4, BfEREJIRIEARFIRVATEIEE - N2 | 3. B L VORI T 8
Hpk ¥a T ol o
| f£#%— | Beahero : AR TR IEED ¢
1EE)
EHEL FIFEE Ry A |7 US| A E WA - R fr
EMBOEFERRAELN | 2 INERE JIRGET RITFryH
[T R - B/ NHEY | AT 8D o R SRR
WMNTE TR IR - | FEHERIRETE -
e PR B G2 AR B B 0 B
AN R 1T B O B RE 3 EL 0l
EDA-JE
T | SHEEAmE Jing 0| El e
B ERATER SRR R | R T IR ERAE 24N itk
EATH AR E B B CAYEAS - | R ok —E S E
P Ry FfE FE 5 5 O | EL AR A o 0 Al i i s 2
S FERT SRR - AT | JIRTENF AR -
[ A [F] B2 5 i 2 75 B ST
Jiik e
My | b ERAIRE AN NPT IRAYSRRS | BRIRANGRE G - B ERE K
a1 PrE IR SRS
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= MR
ARWFFE A B AR A bR I 2 1% 0 AT EOR GRS - KGR E R DL
K BReE % o (H MG EAEHEE SAS 9.4 E1THEGH AT - BRFH R MR 3%

a=0.05 Ry /KAEABRAE T S Bia - KR IE TR E BRI SR R - IR
WEET AT EATR

(— ) iEat

L FERIER AR~ R R s e FEEER DI 8
R HE 72 1t 25 S I S B TR © WELA-R TR E (o ) b B B L Bl
R SRR R AR -

2. HLCIE R AT R R ~ ARG - RIETT Ry ~ SUEE
L FIRERAGETT S R -

(Z)Hamitmiat

L DIRTTROE ~ e E sk e B B B S RH 2 AR S R 2 L -

2. PL3E F B #4551 77 #2 2 ( Generalized Estimating Equations, GEE)
T HEG R TEAEET - T BT ISR B HE T AR B B4 2 BT
TTEsRE - BT 8 AR IR AT ~ BUAZ 1T B IR BT T R RUAE ~ Bz 1T 8K
KIEAT R Y5 28

(Z)BEEH

[R5 € Covid-19 2 (5 5 - R B 2 HF M AT —Hot" K

KEHCHESE ! o FUET HEWE - RAER | SRR 2
o B3 R REN 20538 0 EER Youtube #8uG - Sl FIH Google
Classroom EIEAG 242 » P24 WCE REE - 52 Fr AR AT 2= N
B AR T 20N o DLZEW 7 2 Rl vk BB o MERF A A E IR AR S
7y RN E SRR 3T 2 BN 5 PR A4/ NH AT Sm BV BR A - BEA o AEAR |
HEHIT ARG KL Google [B1 i 2% BLAF Ry B AUTT St £ A2 WO e 22

BB -



06 1% A& IR YR A THM Hi6H

(M)REENBEE

R &1 ¥ S B BURE B T 8% Gt - WHBIERAEAE TS B T - RERY
N2 BARE R ERAE IR A - 2% N BT R RT DR et B2 | - i B
NI AGREE Google [BIfEFRE o

(A)FRBITREEH

Ry AT ISP BEE BRI TR LA B2 ARy &R » B ERIENA TR Z e
FNE% ~ BREE VY KGR E U ~ M40 ~ b BFEIERE ~ I Siuh ) < HriE %41
5| BREE R -

g~ e TR

ARWFFCARIBISCE Y ~ BOERHRET R KRN AIEE) ~ 2EEE - I
SERABERRBENT - EERBHFE T AMEB SRR - 52 5 =
BN - VIR A B AT R SR 2 44 B B B 85 BT 3 A4 e 1T B RS
B - MBHEHZGESTEILERNS - FETHGAREEE DT - &%
BRI EAXN R SEIORTETH - MBERNAE T E ST EE R4
RYEAATHFEREEREMS R U » FigHPSCRFEMENETR
A

(—)BEXEH

BB R ~ 5 H RSO R SR A E R -

(D)BMUTIHERE

AMTEE B RS A THEEE B MERETZIRE2EEYA
75 04 5t A 0 5% 2 3% (persuasion knowledge scales of sponsored content)
(Boerman et al., 2018 ) DL i 75 % 2 & % (advertising literacy scale for
children ) (Rozendaal et al., 2016) - BE H &1/ B KHE A : 3880113
2 (ERIERE - L3207 - DUN ReWd KTl a0 H B 41 - BRArE R = E
B4« A% 07 % o B 4 R R SRR 2 e — REIT S TRk L B RME R
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FREBAN - "R b S o SRR R E B AR EERY 4 - KIRT IR
HHRE TEE O TAEE O TIEEARE JZIEF - 283G T4 3
gr 203~ 157 e pBEE - RN HEBMITHEREREE RS - AR H
TEX IS B R EE— k1S B2 ¥ Cronbach’s a {E F50.87 ©

(=) B 1T8H BB RN

AHE 5T B e BT B 1T o R B R ) R R RUHET B2 R B L (5
RE D)~ TR R S (2R ~ T AT R o (3 ) = fEl1A BE - EEF 107 - DUR
Ry =M 1m B RE H R - B b H A T ARk R R B A 2 - A
% WA RBREEA - T ERRLSRE R BN E AT AR (A0t ls - &
JI~ PR E) o TR EBREEH AN - T E AL T HEE MR R AL L - K
RTIEHAERRE - THARE > TAARE ) TIEE AN ATRE L ZIEFE - 23 B
T a5y~ 350~ 203~ 15 2 BUEE - FORBATT Y R s A EE o A
FEAR IR A 43 A B — B {3 2 4R ¥ Cronbach's a {H £ 0.83 ©

(P0) 8z 178H R FE1T A 3iRE

AWTEE BRI B T8 AT R RRE L '3k - 2HEITR MRS
ZARE SR ST AN Al B R 38 (Fransen et al., 2015 ) » EF3 M@ m M 15& - LA
Ry = {18 e 1) R ] HR ) 3R SR R H A0 T kAL L R BOAE
Bty BIFRIEREEAD « T EEHES PR (eSS B e BB RV ERY 5
RECRE RIS RE H 20 < T ST B ARG - S RE HAL A (R - BiRE)WE
e KIRT IEE A HIE 100% 5~ THIE 75% 5 TS EEES0% . TR
IR 25% 5~ T IREIRIEIE 0% 2 7 - ZPHIFET 500 ~ 453~ 350~ 200 >
153 o o B » SRR BRI T S A e T R ry R IR R sy - A ST
A FB I RS 20 B Y — B0 {5 B2 FR ¥ Cronbach’s @ {E 5 0.76

(R)BEUITHRAEITA

TS E BRI T B R AT Ry o 3R - JLET 3 A 1578 - DA
T e = {18 T 1) R R ERESRMS REE AL - T B B S R L BT



08 12 AR YR 4 A THM W56

R EEA " T RS S B R A RO SR - DA R 8 B
RISEE D - " EA T eSS E UM AP, - DU S E
B KEEE AR - R EE(—HEX) - TRE(—HE
R o~ TEEC—EHBR ) S~ TR (—1E H R ) S~ TIERMGE 2
NEFE » 53 ARG T 543 ~ 443 ~ 343 ~ 243 ~ 153 « A58 I R4 0
W — 2 R ¥ Cronbach’s a {H 5 0.82 -

2~ PRRIR

— > RGN AHBOITHEENE
(—)BEHUITHREZAESMER
SRR PR AIME R AR 1 15 i By T A A T JE] [ A B

& B R T R EATRCEN  (EEEH3.4745) 0 TR AEARE

N BEE HEPE SR B o — RT3 T = 0 CE IR 3.39 90 ) 5 19 B R 52

BB B E LAY o IR IR R s 8 E I BB ) (CE R

29147 ~ HEfH2.6453) -

EVEEMERE E - SaneE k" BYHEEE R REAENER

NHEZH  (EBEH3.58 0 ~ BRI 3.7743) 5 B0 AR T fEfL R Frd

M2 ARER  (FEH2.67 5 ~ BIEMH2.734) -

%3
Bt B B A BT T TR R =
B (n = 43) FHHEH (n = 44)
HH i 3| i i

M SD M SD M SD M SD
BRI THEEEE (20) 318 042 330 041 319 037 323 042
POHIEZREE (10) 320 051 333 045 315 050 321 044
THEMFRE(10) 315 043 327 043 323 039 326 0.50
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(D) BEHAMATHERE 2RO

DAGEE /i BA TR BEREAENAHBRERATHRERZ
HE MRBETHENARERGEHEFRAZEBEBATHRR
( 8=0.08 * p=312) » E—F 53 AREF A - HBIBAMEHRE( =007
p=453) LRIEEMERE( =0.10 » p=.342) F A BRI AREBE - LK
WIS BT - BB/ Rl 3.18 0 2 B 4. 1 3.30 43 5 BIIEATE
53 BRI 3.19 73 20 B2 3.23 47 -

*4
HE I A REEE BB THIFE 2 ST
I B SD p

BT R R
iR 3.19 0.06 <.001
FEA -0.01 0.08 866
il 0.04 0.05 407
iR X AHR1 0.08 0.08 312
T E
HiE 3.15 0.08 <.001
FEA 0.05 0.11 .640
i HI 0.06 0.07 376
HiE&HI X fHA1 0.07 0.10 453
HEEEE
iR 3.23 0.06 <.001
FEA -0.08 0.09 370
A& 0.03 0.07 697
AR X #H51 0.10 0.10 342

¥ : 1.£%H GENMOD program with the statement REPEATED to estimate coefficient °
2.8 NBi=287 BEHAB =43 A HEHAB =44 A - AIRHAEISEH =
174 -
3.Y=8,+ B, (Hi&HD + 8, GHBD + 85 (HIRHE X #A]) ; BAITHRES
43 migRE : MEI= 1~ §iRl=0 - fHA : EESH=1 - HRH=0-
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o BE T A BT 8 w1 5

(—)BEHATHARRANZRAESHMER

2 Y2 A JoR o SRR R R AR T B A SRR 0 B 50 i e e T AR A
BARFHER A A e (R 3.4240 ~ BIIBAH 3590 ) s BBl &
Tk P e (R 22 ~ RFE  (EBERH 2.93 73 ~ HIRAH3.0943) -

S22 A B RN RS R T N A B L1 S E R R =
Mk 1S A ERERYE AR (TR ~ REEFERINS ) L CEERRH 3.44 57 ~ HIR
#H3.5043) s 5K Ry " TEMERI S E B2 BN ERIIT S ERE (W ElE ~ 5
77~ BRI ) J(EEEHL3.0053 ~ BB 3.2343) »

S22 AR R\ B R AT B BT AE T AT Ry JBBE L1 190 i R e T
BOEBRN BTG S - {6 T B ZRF DT B ERE  (EEMH3.26 70 ~ B
3.3943 ) 5 1S AR R T I B AL P HEE R MR R B L L CEERRH 2.70 40
HHIEMH 2.8643) -

#*5
BB B HE R 2 A B i 1 78 L 5 S AT
BEHL(n=43) B (n = 44)
HH i #“ Hi i3

M SD M SD M SD M SD

B A TR RS 3.14 059 326 055 330 036 3.09 0.53
(10)

g J B KL (5) 321  0.61 328 058 335 042 3.18 0.62
N2 B R (2) 322 057 338 054 336 042 313  0.67
17 Ry R JRR 1 (3) 296 0.82 3.12 0.69 3.17 0.64 291 0.61

(=) BT HH BB R A1 B XA
LUGEE 73 M1 8217 85 32 2 iR 08 7 A S 22 A B2 17 6 Ja o Jek 11
L RERBUREE /T ARRTE AERAE PR T B2 A e WAL 1T B T g R R
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(8=0.33 " p=.012) » #E—H3HAFEFE - FHR" WA 5=0.40
p=.009) LR " 7 R JABE 1 ( 8=0.43 » p=.010) % fF [FIEEEMED o LR
HESEE - EEHEESHTH 3. 14 0L T8 1 3.26 7 5 BEAHE D
FHATHE3.30 73 3R F(#2H13.09 73 ©

%6
HE I AR B BT T 5 R B A1 A 57T
I B SD p

SR 17 3 Bk R

iR 3.30 0.05 <.001
FEA -0.16 0.10 120
i -0.21 0.09 015
AR X FH71 0.33 0.13 012
2 fil JR B Sk A1

iR 3.35 0.06 <.001
FEA -0.14 0.11 222
il -0.17 0.10 .096
iR X fHA1 0.24 0.15 101
PR 25 Do o B Rl

iR 3.36 0.06 <.001
FHA -0.14 0.11 .180
i -0.24 0.10 021
iR X AHR1 0.40 0.15 .009
13 2% R BRI

BiE 3.17 0.10 <.001
FEA -0.21 0.16 172
il -0.27 0.11 019
iR X fHA1 0.43 0.17 010

# : 1. 5%H GENMOD program with the statement REPEATED to estimate coefficient °
2840 NB =287 BEMHAB=43 A HIRMHAB=44 A > BIRHEIZH =
174 -
3.Y=8,+ B, (Hi&ED + £, (A1) + £, (HITERE X 1A 5 BRif T #5 JE K
HHSSr » AR« 200= 1 ~ Al =0 - A : EHEsHH=1 - EHfH=0-
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=~ BB AR LT 8 R AT 25 3L RE 1Y 52

(—)BEHAMITHRETANESRAESRMER

A2 {1 B2 A AR R B BN 1T 8 R FEA T R SR RE T S RE SRS Lm0 B - BB AH
1950 i e By T AN 22 Bk AR G L R S E AT RIS B 0 (4.00 43 ) - B HRHTS 4
i e e T R AR o EOAE BE L (4.07 43 ) 5 1553 i AR ke T R
SRR (BB 2420 ~ BIEMH2.390) -

SR A A I R BT AT 8 R R AT Ry R RE T 35 TSRS L 1 190 i
by TR LSRR  EEREAE T - BRENYS (EEH4.35
Gy~ BHHRAE3.98 47 ) 5 B BEAHTS 3 AR b " AT E 1T S AR US o B AR L B Y
g » DI S22 1 (3.44 47 ) » HIGHSE 0 K Ry T ST 85 3RS & B %8
MERRR R B & # 1 (3.0543) ©

2 31 B2 A TE AT BN 1T 85 R REA T Ry SRE T BRARE SRS L 0 190 i
by R E GRS p L B B B R ARSI E GRS  (EEE

3.8374r ~ HHH3.7743) ¢ 19 i K Ry T T RS & A S B S BN
BRFEES - DB AR EE M (EEfH 3.26 70 ~ HIRRH3.0043) -
7
B R B A R H B A B 1 T R KT T 1 S RE TS 47
EEERL (n = 43) FIHEH (n = 44)
EH 1 30| i =

M SD M SD M SD M SD

R TR IRFET TRy 353 0.61 371 070 336 060 343 0.68
RLHE (15)

SHHESRHS (5) 333 071 368 081 338 0.77 336 0.74
BT R (5) 3.67 079 376 081 340 0.72 342 0.81

HECRE SRS (5) 359 097 368 089 330 094 350 0.86
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(D) BEHAITHREITAMEEZ AT

LA GEE 73 HT R 1T 5 R SRR BB /o A BB 4 SR 17 B K FE 1T e 3
REZ s 2 FEREBUREE N AR RAE R 1R T B2 4 B UL 17 85 K e
TR AEC B=0.11 » p=.434) » HE—F 53 AT AN[E] [ B+ 2% BT 3l 3 5K I
( 8=0.37 > p=.016) [A FEZE#ZE - LLERMHESE 2 1EE - EEBHESE S HE]
H13.53 53 A BN 3.71 53 5 EIRAHTS 3.36 53 H Al 7 26 5 2 20 22 0
3.43 43 o

%8
BT A FRFEE 2 B TR KT T R SUBE < I3 7 FT
I B SD p

BRI T R I MET T 258U
BillE 3.36 0.09 <.001
FELA! 0.17 0.13 174
i 0.07 0.09 452
HiFE&H] X fH A1 0.11 0.14 434
A3 SR Mg
iR 3.38 0.11 <.001
FEA -0.05 0.16 764
2] -0.01 0.10 888
AR X #HA1 0.37 0.15 016
8T R
CE 3.40 0.11 <.001
FEA 0.28 0.16 081
HUERTH] 0.02 0.11 835
HiE&HE] X fH A1 0.06 0.18 732

(%)
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8 (@)

I B SD p
HECRE RIS
BiE 3.30 0.14 <.001
FELA! 0.29 0.20 150
HERH] 0.20 0.14 154
iR X AHR1 -0.10 0.20 601

¥ : 1. £%H GENMOD program with the statement REPEATED to estimate coefficient °
2.84: N =287 BEMHAB=43 A HIEHAR=44 A - §iRHIEZH =
174 -
3.Y=5,+ B, (RIRHD + £, GHAD + B, (RITRHE X #HA]) 5 BT SEIAETT
FoSHETSST » Rl « #&30=1 ~ gifll=0 - #HA1 : EEsH=1 -~ EHigH=0-

P~ BE S A BB T 8 R LT 2% 1 5

(—)BEHAMAITHERETASRESIER

32 A AE B SR AT B RUREA T 6 T SBEE SR I - 95 i & Ry
" BAPAM =G EaokeiE e R L (R 4.07 40 ~ BIIRAH 3.95
53 )5 195 i AR Ry T AR =0, CE B 2.12 43 ~ BHRRH 19053 ) -

S22 A AE B SR T B RREA T 6 T 350 53 SR L 1 - BTG4
xRyt R LY EERNE T BRENYS 1(3.774 )
RS o i m Ry IEESEREAL I T B E B L (3.9143)
1S AR R T TSNS B e MM B & L (E R 2.84 5
HHEA2.8143) o

2 B2 A A A BN AT 8 KRR AT R T HCRE SRS LI - 1540 B By
"ERE B EEE BN SMIEE GRS (B 4.05
Gy~ B 3.7540 ) 5 B AR R " AT B AN E & A = E S BEUN B
Mgk - DRSS EE M (B 2.88 3 ~ HHH2.7053) -
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#*9
B I B A A 22 B 1 T K T T 55
EERAHL (n = 43) BHIRAH (n = 44)
wH i i i 3l

M SD M SD M SD M SD

A TS IRFET TRy 325 074 346 073 3.19 069 3.08 0.71
(15)

SHHESRHS (5) 3.15 085 3.15 085 3.17 0.79 3.18 0.87
BT R (5) 321 085 346 097 3.17 091 299 0.93
HERESRI (5) 340 0.88 376 0.82 323 093 3.07 091

(2 BEHNITHEEIT B Z RIS

DIGEEG M BAITHRBRERE N AHE LB TH KR IET R
B HRETREE N NIRRT B A BRI TR R E T Ry
( 8=0.32 " p=.037) » #—F W REME - FH"FEFHRE (=043
p=.042) ~ THRAETRIE 1 ( 8=0.53 > p=.006) [A] EERN B - B35 [hBg R fH
B 1R > BRAESE S BRTH3.25 M5 B% M 3.46 43 5 $HRHS 5 H
AN 3.19 53R A H %11 3.08 43 -

#*10
HE TN REEE B BT RIKIET T 5% & AT
I B8 SD p

SRR T B KM T R 251
iR 3.19 0.10 <.001
FEA 0.06 0.15 675
il -0.11 0.11 299
AR X #H51 0.32 0.15 037

()
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10 (&)
I B SD p

A 3 55 M

i 3.17 0.12 <.001
FHA -0.02 0.17 911
iR 0.01 0.11 968
AR X #H51 -0.01 0.18 979
i358T SR M

i 3.17 0.14 <.001
FHA 0.04 0.19 825
i H] -0.19 0.15 221
HiTERE] X #H51 0.43 0.21 042
i 5% M

il 3.23 0.14 <.001
FEA 0.17 0.19 381
i HI -0.16 0.15 275
HiTERE] X #H51 0.53 0.19 .006

¥ : 1.£%H GENMOD program with the statement REPEATED to estimate coefficient °
284 A= 87 EEBRAR A= 43 A » BHIEALA B =44 A + AT BIBIEE Y =
174 -
3.Y=8,+ B, (Figl) + 8,(FHA) + B, (HifRMl X #HA1) 5 178 K FEST
FefS53 - it « 2= 1 -~ gil=0 - fH50 : EEsH= 1~ HHH=0-

B - afiR

— > BIP BT R R R

ABF SRS RER R MR AL T SR R A - BRI R ST
5 B E A AL P - R B MR B B L - BRI B
RBRIAT RSB~ RS AT WS R RAAIE R - TREHE A
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ZESHE AL AT B B AR IRRE A RIHE T IR o AT EEERE
WM 1557 B AR b T AL AE 82 2E D 2 o ARRIERY 5 » ZRER H R BURi AT
HEREHENAFTERZEHEATHAE R AN LKA REE - BR
ZENEHERLIE I N 2 2 2 - JeRiHE 2 W92 (De Jans et al., 2018 ) HHEi
HE SR B AN B2 EHATHESR  EXESHBRE SR E
SEERE(CHESRAmBE) - B{EMELTEE - ErVEE SR -
HENAEEEHBRBAITHARG O ENES - [HRGEER#E
EEE - HEBR—HEFENESREN AWM ZNHENT AR (Liao et al.,
2016 ) » HEH AT HEZ A I VOB o/ A PRAE I i 2% PR iR i e B2
FiEB - RBE R EREE N HEES - FEHFEMRL -

L B B B 4T ek A

AW FE A R BRSNS AR AR T e Ml BB L 1A B - A9 o e AR R T AE L
Ege B[RS WA T o RS AR RS2 B AR R ik BE AR 1 S G BT
A AR o S i 0 R B SRR EE R AR AR A 1500 i
KR " AERERLARIE 22 2 20 E BT A E (Antafs ~ #&77  #hilsE) 0
IR A 38 N B ) B AH B R FE AR P 25 5 AR AT Ry Il B L 190 150 i (R s
"R E AT HEE R AR R AL o SRR R A G e HAHRRTT R T
{0 JL B JEk MR AR » AN — IH B SN SE 4R R 55.4% BV 2R EH Y
F2 A % P T EE 5 (Jones & Magee, 2011) » 53— TERF 4% 5 BE/R 6%
JEREE (16~24 5% ) i M 40 BL 3P ot ot o . B o B 2 T S AR (Jomes et al,
2016) » HURBIANE D E)5E Al RER BAENEBAITHAS 5 - I HAE
B2 B AT e AR R T Ry o AR BE N ARERERAE
HPBCRL AT S B o B R AT+ EEER A A A v W B v T S BN 1T B AUE P RE R
HURHES ERY IR EST Ry -

ARUFFE AT I R T BH /i AR RE R P2 T B2 A B e B 47 B9
B KN+ AE BN AT 8 A RN = ey B vh - BOF A AREREEE IR T AR
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bz e BE ~ AT R JEI RO RE o T e LB 1) BEOR G R RO o — T
Ft(Mingoia et al, 2019 ) #5 RBBRBAITHRFEA T M Arefe 24t
FEOLAS LA B R\ B SR - 525 4t F RS SOR i 9 5 B B 1T 8
RERTT - W H A BT 8 W HY E R RERE AT R B EE o AR
RAMERRKBRABTHZEHE 2% > EBEDE2ERE BT ARE
A TR BT » S R AL 2 A S Y SO 1T B AU 5 Ml g Jo e Rk
T ST P B 3T B2 A AR 9 o B R S B PR A B A S B AT S Y A B ek A
IPRLite G (VAR E S

=~ B B B AT B DR RE AT 2 R e

A T2 i SR R 32 I B2 AR AR T SERE SRS | 1 B - 15 o i AR R T BE B
EMERE L ) BEE N ARE TR EREHRAR - SEPELERTAA
EAA AR AR BT RS A - 155 i AR R T AT SRR B A L
{50 ISR - DUKES 2 8 )~ T IR BT 8RS E S E M RE s s &
2" TRRETRMS (R - 1300 iR T T S T S RS o A SR R A T e
uh o DUBRE SN A ) - BURSBAB RIS - EH M R ET Ry
R EEIE - BE 0 ARSI RISEEI AR5 5h » —EF5E(Stanley
& Lawson, 2020 ) t3e K JERF B LS AE R HIEZREST - DIRTHE A KT
BT HE RS AT RE

AW FE 20T o A B B R R A B 1T 8 IR R T R SUBE 1S 0 P e

Ao ERAEZERIBAE EF - D oA AN [F] [ B 2 BT St TR | ) 5
RERE 7 B QBT S RS KT 1T S0 A A M L Al g I [ B85 5 AT - A
HEINAR  BERFERNET HEEREE BRI -

PO~ o v A T B DRI R 2
A S RS B SR A A RN A - 1R R AT B P
PR L A0 R AT RS e Z A ARITSE + 2 B AR FOR A A LA
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X MRS REBEMRIT R - £ HTRE A 15
B @ el g sk & o 2 BUBEREE MR - SRR mHT
PENS & A SR B RS PTG - DB RE AN B L - AR B A
ERH ST TR vh B AL T A R AR S TR (R H RS > 2019) AL - HobT
JekG REURPARE EHOEKESRE TR BEERE T, Ko
fE A A pE - A EBERE - B o RN T - B N
A" B[S ~ A~ RS L B EBEEREE -

AW FE B AT IR BT I AR RE A f2 T B2 AR TR B2 1T 85 I
JEAT Ry - BT INET K =Rt > BE I AREE I 5T R

oy e (KR T AT SHER
=1

W o rel B~ T RRRE TR (e B o MET RIRESR M i ORGEREE R - — T
F2(McLean et al, 2017 ) 53R B » TEFFHREREBHE N ARRBEERITHE

AR P EEERIRR AL - 1T B 52 AR AR 1 Sk BE AL TP AERE. - R
2R gt ST e B A AR ) R FH SRS A1 B o s R R U R A B B s B R

A+t B 4 AL BT B 25 T S - A
U 5 0 L 0530 1 O DR S L 4 B
H -

fu > WESERRG

ARWFFE R BT AW SE Al RE & A LU MR -

() ARWTFEE R R fr AL T R AT B Th B2 4 SO 525 SR e 41 A 22 5%
fFeg -

(O ARWIFERT i B4 2 T BRI T SR80 ) ~ T BT8R o~ T Bz
178 BRI ) > T B AT S IR R AT Ry 8K RE )~ T BRI AT S IRE T Ry L 0 (IR
FAAHFFE T2 < dilE -
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Effects of Digital Marketing Literacy
Educational Intervention for Junior High
School Students

Wen-Yu Chen* Fong-Ching Chang**

Abstract

The aim of this study was to examine the effects of digital marketing literacy
educational intervention for junior high school students. A quasi-experimental
design was used. The study was conducted in a middle-school located in New
Taipei city. The curriculum consisted of 4 sessions of digital marketing literacy
course. The intervention group received digital marketing literacy course, while
the comparison group received regular course. A total of 43 middle-school students
in the intervention group and 44 students in the comparison group successfully
participated in the baseline and follow-up surveys. Generalized Estimating
Equations method was used to evaluate the effects of the educational intervention.
The results indicated that digital marketing literacy educational intervention
had positive impacts to enhance students’ digital marketing risk perception and
coping behaviors. It was suggested that schools could implement digital marketing
literacy education to advance students' digital marketing risk perception and coping

behaviors.

Key Words: digital marketing literacy, junior high school student, risk perception,

coping behavior

* Master, Department of Health Promotion and Health Education, National Normal University
** Professor, Department of Health Promotion and Health Education, National Normal
University ( Corresponding author ) , Email: fongchingchang@ntnu.edu.tw



QB R e T BL 7 1 B0 S )

(=]

fEEZREl 117

1E& fmta %/ |

TR ~ FREENT SRR TR 54 / 1-37

EERIR - fRIEHE PRI R A BRI B RE B I AH R M T 54 / 39-68

20

B THE i ] FEAR AR RE BB by B B R/ N B SRR | 54/ 69-89

i RHRERE 2

fuZE ~ EEY /NS R RS HE B R I e O KR 2 | 54/ 91-112
Bt

BRI ~ LAk B AR TR T s R IR 55 / 1-31

AR ~ BKTS DIfESHZE 5 B LINE ‘B T IESE b

MRFAL ~ RZSE BRI SR R e A BT 50 P AR ~ BAAEBERT | 55 / 33-54
RE & Bl iR JE\ g o2 AR M

RS~ B Brh IR RS R H RS ARG EEHE | 55/ 55-87
Z BB LRSI RE TS

BEIE - HWC PG P A R i R e RGRREA ABHETE | 55 / 89-105

BRECK BRI RN







& #9119

QB RR e R Bl 7 SB0E S ) Ry
110 410 A 1537

~ RN B AR T R i A B e A BOE B ST - R Bl R AT -
RREFEHR— - RNH ~ 2 H BT o AR B R H s
R B0l dm 3 - HoR G HRAaR H A EEE - BCHHER - M L#
B —RSCRET - B RS - AR o R AEZHAREE
F B (e-mail ) #2F5 - 55 FIIFH#R L3R5 248 ¢ https://ojs.lib.ntnu.edu.
tw/index.php/hphejournal/index °
C IR WSO R A XA R EEEE AR T UHE
NEHFEEHA » KRR TP RE R o MASATIHRIEZ
BeEaEs T LTI CEE - HEEY ERERIEREAT] - (EEE)
REZEEAEHE - LREARFZERKRBITEM DR - BEEE AR
FIBEFHZ HER] - IRRERB IR AT - BRpSSATIRIEZ g FES - A3
i -
SRR LA SCERE A R A R SRR B~ [ R B 2 SR - R
FtFESGEUANEE —E AT R XX LIAEE /T 5 R IE
HIJ o S el i i P L5 50 5 o (i R A2 B i A BB S i R A R e AL R
BYETHE - FTEFEEERB Y - LEERESHK - BRI
HEASGE A FEHRRE N » IR AR -
» SRS R DL MR EE
(— )& XFEUKIE APASE LR - LIRS -
( ) HRSR L
BFERENEE -~ PR E(ERERE S © HiE(objectives ;
W9t EEME ~ 5 5) ~ JiiE(methods 5 BF5EE%ET ~ HARERE »
kR ~ BRIIATELEET V575 ) ~ A5 (results ) ~ #& & (conclusions )



120 42 & 1@ B4 4 AT 2 56

BB SR SRR o G SR E LA T RIR ~ R E =T 5L
M+ WGEFEHZE % FAE RS (key words) » H SR EIEFHES
PR FRINEFHES -

(=) :
RIS ~ MR T ~ AR Rl GRS B ) C KPR
SCRRS [ 2 B A B2 R B 5 R B Bl APA Z5-ERI -

N e

(—)ARBHR 2013 F 1 HAEEERER L3eAE - 355 8% https://ojs.lib.ntnu.
edu.tw/index.php/hphejournal/index ,fif 1 F 28 hm A% » 211t
TR SR 0 22 B o i AR H i 2 A AR A i A B B R -
FEREAESE - BREMAGE R 0 TFHEE— AREREE
(correspondingauthor) °

(D) @R Ara EmSER - A TIYRREZ B 7=
Bl 1 (02)7749-1718
% T{S%5 : journalofthphe@gmail.com
HAfHEE 10610 ZALTIATFERES— B2 162 5%

Wett A+ BN 2= RN 2 R Bl i AR B R
R R E R RREEE S

v FERREICE

(—)FFHFEE A EZF BN - HERREES T LT - 5
S E AN A = B ARG SR B - FHFE BTGB
A pe i i 3 A R 2 iliimi = B g - MfFEx ek FE5
RT3 7 FR B ISOTRR B3 ST -

() CHmiE PERR R - FE1FE B EIE - ¥ ARG AR EdaE - 7
FER 48/ NRFAET ] - S BAE RIFFIRFE M E Ml 22 B st vl

(=B MM AR @ FN T B A 8 (BURzh
Bke o E R IFEEORED) -



HEREA 121

QB R £ S B e 7 A T S ) e S i

ITRER
*FE2 % APA SBERR
R R - CE R
* RS | 2 SRR 553 O B BRI IE 7 71 5786
* B S P Y9 SRy key words

F ~ AXEIEEI
APA SRFIIER — SEARIIPISCE IFERS S+ TG SORRRAE 1 B 5 7 K -

— ~ 1ifEH
oz B (2012) ORFFREE s -
------ (ZE0 0 2012)
B Lee (2011) AURFE 2R -+
...... (Lee, 2011)

T 2R
WS BRIBCK B (2012 ) ISR Hy e oo
(BRECE ~ #2858 - 2012)
HE3Z : Globetti B Brown (2011) FYRFFEFEH -
...... (Globetti & Brown, 2011)

= 3ifEE (&) BLE
FI2R 5 B R 2R 5 [ AR A
HiSE  BEHETEE A (2009 ) EEH - eveeeeeens
(BUESE > 2009)



122 42 & (@ B4 4 AT 2l 56

P  Lee A (2011) FEH-----
...... (Lee et al., 2011)

P9~ TEE 2 b0 - 38— RINBLEBI 24 - MM - B Rl
] 5 ] &
FRSL o eeeees (TBEEEREZEE (BERRE ) 2008) (E—X51HD)
weeee (BEIRFE » 2008) (B8 —KR5H)
15 v (National Institute of Mental Health [NIMH], 2011) (Z§—X

51D
...... (NIMH, 2011) (5 =&5[H)

T~ 5l FZEARE H B
FRSZ & eeeeee (EEIATE » 2011 » EH37)
& VG (Cattan & Tilford, 2006, p. 101)

AN~ W GIHES TFOALEER - PRSI IRE S PR - S EH
KiE A F R o WG] SCELSE SOV S I > SRS (R
BN AEB %

WL B — SR B (B 2006 5 BEEIRE 0 2005 5 HAATT
2011 )HRFESE -+«

3 o —EERFSE (Hale & Trumbetta, 2008; McDermott, 2009; Schwartz,
2008) Ehke---

£~ FALAEE M EACH 2 FE K - ERLa b~ e BIH
AR BEHE 7
HSZ : BEERRE(2006a * 2006b * 2006¢ )
Hi3 : Jackson Bt Taylor (2012a, 2012b, 2013c¢)

J\ ~ SRR BRI R IR DL R - BB e B AR g H R IH
e ZEYREH ~ dEenEaRTA (EH 475) » R - ZEE 5 2012 - R o



HEEREA 123

H.3L  The Nature of Adolescence (pp. 21-23), by J. C. Coleman, 2011.
Routledge.

&l SCRSI SRS T

SR SRR (References) FIEFE » FCE s AMEH < i IREEI (A
B )HmHE - WG DEEERF R (AR Z)RFHES « [FAl—38RAYSC
FATHANZEAT » AHSCRREL SR A HZE—AT o FEILF TR SRR A ZHER 2
ERSCHRG RN - RSCHRRAE 5 BRSNS R LLSTHY -

— ~ 1 220 hifEH (S EBIEE LS )

HRC B~ BRSEME ~ TR (2010) o REIBESEERIAHA BB
55 SRR RN B AR B [KI 38 o2 LURR 9T « 28 T2 B EFFEE T
18 (4) » 404-429 -

3 : Yen, E. H.-W., & Ferng, J.-W. (2020). A study of sexual
knowledge, sexual attitude, and sexual behavior among college
students in 2019 and sexual experience survey among 20 year-
old college students, 1979-2019. Journal of Health Promotion and
Health Education, 52, 61-86. http://doi.org/10.3966/20701063202

0120052003
3 ¢ 21 L0 EARHES » BESILLAT 1967 S LU ) SR —
fF% -

- ERE R RS (S R )
WL ATERE R AR (2006 ) © EFGEN 125 « {FH -
#.3 ¢ American Psychological Association. (2010). Publication manual
of the American Psychological Association (6th ed.). Author.

= i Y RS
WO - Y~ BEHESC( R ) (1992)  #rE B EERE(EHEE - STt -



124 42 A (L@ B4 4 AT B0 56

HE : Shonkoff, J. P., & Meisels, S. J. (Eds.). (2000). Handbook of early
childhood intervention (2nd ed.). Cambridge University Press.

g~ R —

R FRE - MEFF(2012) - SV REVRRITRMEHE - #k
Vol s FRBECERR) - #EWE - #in#lr6 (H87-100) ©
hr e

3L : Butter, M. (2000). Resilience reconsidered: Conceptual considerations,
empirical findings and policy implications. In J. P. Shonkoff & S. J.
Meisels (Eds.), Handbook of early childhood intervention (2nd ed., pp.
651-682). Cambridge University Press.

T~ BIRRRERE

L. AR R 0038 SUE 5 F ik

Hooyman, N. R., & Kiyak, H. A. (2003) ° it &7& A 22 (ZP#fE ~ PREE 3 -
=1 DRI

QARBXESGH X (WFBOETLEAFTERA)

Danielson, C., & McGreal, T. L. (2000). Teacher evaluation to enhance
professional practice [ ZETE &5V |. Educational Testing Service.

AR 3 & Vit
1.k pRZ 78~ 12453 X

HRSC s iRINEE (2010)  AEFTELPSHIAL S © Rl [5 15 R 109 I s B (2 je
B e (R 5w ) o Bl 2 ANHEIA S -

Hi3L @ Healey, D. (2005). Attention deficit/hyperactivity disorder and
creativity: An investigation into their relationship [Unpublished
doctoral dissertation]. University of Canterbury.

e VES LR RE * TS
WS BR AR (2012 0 12 H8 H ) o #EEE 5 00 B 2 IR 12 (W 3 & i



BB 125

3] R R SRR LS - 2EEREERHEHEEG
GG 2012 FAERE RIS TR & - 2= -
93t Lee, T. S.-H. (2011, June 18). Evaluating the impacts of
methadone maintenance treatment on heroin abusers in Taiwan:
An 18-month follow-up study [Paper presentation]. 2011 NIDA
International Forum and the 73rd Annual CPDD Meeting,
Hollywood, FL, United States.
3. &3/ MBI R
TRE(2010) o @EEB)HIL G /0PI A BERIK R EFEN LB G R diy
HE S I 7 B Jj)] 7 #2(NSC99-2410-H-003-127-MY2 ) (¥ 8 ) -
AL ETEATEKES o https://www.grb.gov.tw/search/planDetail?id=2129050

t M E R
HRSC s R (2012) © @EFEIEHE L E B RbERY - EEATHE RS
R A BT 2% -
http://www.he.ntnu.edu.tw/download.php?fcld=2
3 Taiwan Department of Health. (2011). Cause of death statistics.
DOH. http://www.doh.gov.tw/CHT2006/DM/DM2_p01.aspxclass_
no=25&level no=1&doc_no=80728.






RIeERE 127

Bt R e S B e 7B U S ) SRR o

dH

RRAFBERGFRNEAFY - RAF)BUEETIYIEZEE
SR e s PR - AN PR HABTIY) - [RIRe 8 <7 S HI R RO RE -

KRN NEB S Ty E 2 B S Rl - A REHE BB U ~ A8 &
EEEESCER  ASONE ISR (i H X RE SRR ST -

REZENER IR S RIEAE AR S A (R B R AR 30F
B )t - HAEEN e R GR Bl Y SR R 5 - (EAEHREIR G HEARS
BE - MERAABERKBITER AR - BOEFWATRE B ZHER] -

(=5 5=

F—EEE w=H F__H___H
FHAEEEA S F__H___H
FpE w=t F__H___H
FVIEEE w=Y F___H___H

(EHTRZM  FHABLER)

BRIEE 2R ~ @A ERRARE T -
WEMEESS s HRARERRS ¢
HEA L

1]







Journal of Health Promotion and
Health Education

(Semi-annually)

No. 56, December 31, 2022

Publisher: Department of Health Promotion and Health Education, National Taiwan
Normal University, Taiwan

Chairman
Chang, Fong-Ching (National Taiwan Normal University, Taiwan)

Editor in Chief
Lee, Tzu-Chi (National Taiwan Normal University, Taiwan)
Deputy Editor
Wu, Wen-Chi (National Taiwan Normal University, Taiwan)
Board of Editors
Chang, Li-Chun (Chang Gung University of Science and Technology, Taiwan)
Chen, Yi-Hua (Taipei Medical University, Taiwan)
Chi, Li-Kang (National Taiwan Normal University, Taiwan)
Chou, Pesus (National Yang-Ming University, Taiwan)
Ho, Yin-Chi (National Taiwan Normal University, Taiwan)
Hong, Yu-Jue (Fooyin University, Taiwan)
Hu, Yih-Jin (National Taiwan Normal University, Taiwan)
Huang, Jiun-Hau (National Taiwan University, Taiwan)
Huang, Ya-Wen (Yuanpei University of Medical Technology, Taiwan)
Hsieh, Tsung-Cheng (Tzu Chi University, Taiwan)
Park, Jong-Hwan (Institute of Covergence Bio-Health, Dong-A University,
Korea)
Lee, Tony Szu-Hsien (National Taiwan Normal University, Taiwan)
Lee, Ming-Chieh (National Taiwan Normal University, Taiwan)
Liou, Yiing-Mei (National Yang-Ming Chiao-Tung University, Taiwan)
Lin, Jr-Rung (Chang Gung University, Taiwan)
Editorial Assistants: Liu, Yun-Chia, Tseng, Pei-Ling

Copyright ©2022

Department of Health Promotion and Health Education, National Taiwan Normal University
Written permission must be obtained from the Publisher for reprints.





