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Updated Theory of Planned Behavior in Predicting Parents’ Intentions to
Vaccinate Their Sons in Elementary School against Human
Papillomavirus
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Purpose: This study was to determine how attitude, subjective norm, and perceived behavioral control (PBC) were
related to parents' intentions to vaccinate their sons in elementary school against human papillomavirus (HPV),
applying the updated theory of planned behavior. Two hypotheses were examined: PBC would moderate the
relationship of attitude to intention and subjective norm to intention, respectively. Methods: This was a cross-sectional
study with 231 participants recruited in November, 2018. Inclusion criteria for the participants were parents with
5th-6th grade boys in elementary schools. The moderation effects of the hypotheses were analyzed using the
PROCESS macro for SPSS. Results: PBC significantly moderated the relationship of attitude to intention on HPV
vaccination. The simple effect of attitude to intention was significant under three different levels of the PBC (low,
moderate, and high), but the magnitudes of the relationships were not homogeneous. The magnitude of the
relationship between attitude and intention was the lowest for the parents with the low level of the PBC. In the
relationship of subjective norm to intention on HPV vaccination, the moderating effect of the PBC was not supported.
Subjective norm and PBC directly predicted the intention on HPV vaccination. Conclusion: In order to promote the
parents' intentions to vaccinate their sons in elementary school against HPV, we need a program that can improve
parents’ attitude, subjective norm, and PBC, requiring special attention to the parents with the low PBC.
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75, m ol wf) F9] 2] ko R & o]ofZTH2-4].

HPVE @A 2009 Fo] &4 JA=Hl, o 540 Fo] &,
7, B H TR 59 A HES B AEE2]
HPV o]l g ] o dutEr et HPV A9l o442 §4
HEUE HuPE W, HPV 4 HA9 o4uteyrt
HPV gl o A 932 2o, 4= o 23 A&
HoH5]. 2 B2 oY ot F o A= HPV 2ol o
gt ool F838kH, 1ol HPV WAl o FoltH1].

SHATH B AFRHSS WA HPV 948 98 4 9

= A3, HPV7} oF 24 A4 §1<10] 2 5 ek A1)
& 23R 25} 9l AAolcHe]. ol A EA R
3](Advisory Committee on Immunization Practices)o] 4]
+ B3 TS Slsl, A A3 AlRE7] A
11~12A4] FadofA HPV BAHFS dastar QIoH7]. 1
deto 7, AR AT oA = FA Aol A = HPV ¥4
o 7T ANY S 2 AAJSEAL Qi 55+=2013' F
22 goto] digt HPV Wi S-S =7t g 22032
2 EUSHHTHS]. ol <joll At LF F(YHEL ZHAFAE,
B 500 A, tiy=e}l 3 282|e)o M= vt
9~14A] FotollA| HPV W4l =7t 2 AAISHL At
[9]. o]0l ¥l FL 20169 2T F7PEo S Hao
2 5124 o F4 ol ARt HPV W3] B2 8% A5
32 QITH10]. HPV Al HE-2 A4 & AE 2 45 & A
Uk $87] 5% (Recurrent Respiratory Papillomatosis,
RRP)} 22 A2 o ihsto] WA el A7 4 2 AAE 2

= €9 € 7 TH11]. 22y e uehs @A HPY 94l
HFoll tsfrls TRt Aol wekA gxbE<] HPV
BAHE, 53] AFol dase 99 91449 A= B4
ol tigt HPV Wi A F-o] S8/ o] fZ = ofopd Za /ol
ATt

FZ et 258k ashd EIhY oy i o=
obEl tigt HPV HAHZE tigt 2AME I, Pt Ao =
UERTH12]. o] A3t S-2juet @Ak Fadol Higt HPv
HAHZF] duht A2 FFAXE G2 Y=
Ao &4 glon, @A o] thet HPV HAHE 3
off B3t A-+7F A3 2o ouidtt. HPV HAHZE
FaF e Aado] WAHES w7 fsiAe oAt
97t g 8sitt. 2B HPV YAHE o i e Furk &}
A
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AR el B £ FRE e R A7 o1FolR
TH15-18]. o954 e & oAHY[15], 253 AE =

B [16], B2 B E ofuU[17]e] HPV 9413 o=
o, 20 74, 4208 BBAE HPV HAHE ol w0
JRasion Yehton, 255 B £ ojuju[s])
HPV 9418 % oo 932 2le Bhmol 23he o=
ehgeh meba] gRHEe] S4e] uel HPV WAIE% o)
of PlE Ws-So] HEA 02 Ygton], HPV WA HE o)
Lo gk 23]l Zpol7t A & = AT LY =2l
e dA ads & FEE gASE HPV HASE o=
€ gRlste dH[19-21)7F 28 vh, S+ = 19[12]
off 233l A g2 Fad FE2o HPV HAHF oo ¢
FEAE 8o FRAA O HiF S 2AE ¢V ¥
= 4AAoIt

A& H 3§ 9] o] 2 (theory of planned behavior)2 ¢17+9]
FAE sty s e F8 AFP ol Foll sht
tH22]. o] o] 29f F8 7N E2 B = (attitude), T4 7
H (subjective norm), X2+ 3 ]E A (perceived behavioral
control), &% (intention), & Y ¢](behavior)Z o]F oA Sl
o} Bjek 54 W9l S SuTThe Aol 3 B Ry
2 of| 7HA7k SIEA1E Sjvlsha, 2 FRlol Aol
sk 9ol thal FH 0 2 A2kt ALE A Qo
A olgict. A2He WSIBAE Fol2 oW Y912 Sy 5
off thgt A& uidttt. Y= FoiZl FHE +H5H] A
ok En]gol digt AR 2, ool tigt dFa ol 7]E
£ ol o2 B, Fo3 ot 9 AZE YASA = 2=
o &= "R, © Yoprt SEE Pl Y& FrhL 5t
ot =, A P o182 HE, FHA 1 R AL E 3
SAZHA=E F3l ol A o2 G vA e, 1
A= A 1 (simple additive model)o|tH22]. 7] &0
AgE FefoleS A8 dA E e 7H FES HPV
YAHF ofrof tigt d7ollM e e TR o] TolA
A= A TH15-17]

SHARE G AFAE2 AgdE PFfolEe Gy
2 2 1S 9olA, AdE A AIE e Be T
THI ARG A T &2 AR o I vl
A& 2 Wil Hohe23,24]. o] | o gk H o], A 8
H Yol 22 AR Ajzen [25]2 20194 o] 22 7 A3H
o &, B9 o) T3 A g o =0 TA oA ]
e B Al 24282 AL A= B Yot A
2+ Al =t LY BA M= 2E = 22 T
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olo] & AT L HAE AL A9lo| 2L 7|5,
ZEEAY ol 5L E Lo HPV M A E that e, 23
2 1, A12hE B9IBA W =] $AE wekst) Sla) A
Al gict. Tha] S, HPV 9418 5] dhat ot o o) 2
A 9 4] 7o) m o] A A A\ 2HE HYEA} 2
3422 21851 Setsly] $I3kelch(Figure 1). That, Sy
A 5 8HY 13%[26], 0 WA 255 13hg b4 0%(12]
olgiHl ATHE Tefotel, & AT M E BAL 2SS WAl
A% ER FA5Y A0 2 dSH Ytk Beby B ATl E
AT A9l 2] TANY 5 A9 S A, A
T, A2k BSIBA W =TS EFSHT

B ool BAe ) gE AT A9lol 2 | BE, 250}
A oFE-L £ FmO] HPV WAL Fo] et B2, 534 74,
A2ke B BA, L O=e] PAE shetsly] $igtels, 74
A A7rHEe thet g
« 7H 1 HPV 918 5ol that h= e} )=o) Aol A )
28 YYEA L 28442 T Aol
+ 7H 2 HPV 931 850 chat Fd Pk o =] 1A
o4 A2HE AYIEAL 202 EE Y Aoltt

o7

o
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Attitude toward
the HPV
vaccination

Subjective norm

Perceived
behavioral control

Intention to
HPV vaccination

2§ 250 HPV WA 5] that o), 50 7, A7)
Y91EA 9 o= 0] TS wopsty] $Ig mALAT ol

2, ARt K22 E 2k

£ A7 A AR 71E2 258 5631 olES &
Faolo], HPV Wi4lE oju] HEgt oF5 9 FE= A| <5t
o oAb 2018\ 1199l 371 5% YA = DA 25
SHL 43t0) A 5~63Hd o 52 & FEE LR U &5}
ot ARl $A A7 A= AR stag A &
of7} 3tal B WARS RhpA] & Aol gt E2] 3 A4 7)

£ A9stal stuge o ls WTh A FEFol FEofA
Hij= A Adw 24, SHE AR H ik SRS
YoM 2Est3laL, o] BeH MFEFE S Tl 1o
AdGet=s a5t FRA= A SHS B &
HAEAIE HHEHE- 570l §of DEst=S 5hal, dFd o]l
oAl & Sl R aAtolA AEstes A Ea 53 &
st

EH o] & F7]= G*Power 3.1.9.2 T2 T3-S ARE-3)
A F3F &3} 37](£=0.15), 922 .05, 22| FA4H .80
= 71E2 2 e d A = 1350l 7|1E A2 A
HEE, 2 gl A 0 = QIR Bl a2 41.8% = L
ERETH27]. webA B Aol AE Seas oF40.0% 2 11
5o 3507 oA HEAE vl ESFT o] F 2627 (74.9%)°]
AEZAR S8+ aL, ofw] A ofl A HPV WiAlE HFAIR]
A8 WA S ReA RaRTha SHE dvdAt
(16%), EFE7 o= & A7) E A 2T 8155 F
FEA ol ARE-SE AT

HPV
vaccination

HPV=Human papillomavirus; Gray boxes=theory concepts included in the present study.

Figure 1. Framework of the present study based on the updated theory of planned behavior (Copyright © 2019 Icek Ajzen)
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1) HPV 8414 5o] o3t v, 28] 74, 2 X120 991

HPV 9213950 o3t e, 29 77, 9 X\ 2he 915
A= Askelson S[28]] A\ E H9]o|2& 27 = Auket A
S Kim3} Choi [207} ¥ J-o e 3 AE ALg3)4 =4}
AHE LS Fo) LAA L W3 AR ALE Fete whe
FAMY). O] EFEL TS B Ru S o 2 sjuke Ho|ot,
197) Bl Bape] “Fate] WL “Hate] o} S = 54
o AaIST). 7 BaHe 74 Likert ER ‘w127 ¢
o (L)l A ‘TS T (7)ol SHFES FAE o] gt
7} ma0] ok BREC) 3o 2 ANtetn], §av} £ 84
HPV WA g50] o3t g, 22 7%, 2 A2k 99157

7} 588 ofujsiet.

(1) HPV 918 5of ofet =

Aule] HPV miA50] ohet 2o 394 Bl 2
Bhe 2SI Ao, Te Bz o|ojd Uk £7
N A WA LHA Cronbach’s a = .960]%131[28], 2%
Y ES E oY E e 2 AAIE S Aol A= 943
o H[18], & dFoll A= 98] ATt

(2) HPV ¥l A1 Fof et 32 -1

A O HPV HAIE 0 B e R S oA =2
B 327} AAshe Quhe S4eke 3EgoR PAE o
o} Y= 9] Cronbach’s a = .88[28], 253 T2 & o]
UE tidez AAE FfdtelA I1[18], & dtollAe

894t

(3) HPV ¥ A1 Fofl et 212 H5A

FE7} A8zl A oA HPV #A-ES Al7l= A
o] ol HER o (Ex F2)7HE Yrlsh= AL R, 5&
o7 FAE ] ittt Y=F2] Cronbach’s a7}.70 u]gto.
Z WA AP THESHA] ZFTH28]. wEbA 2 Aol A
e A=E ARESiA BAE 2l et YA day
of gt A AFA 4 AFsHA KAFAEETE 2,
eigenvalue 1 0] B Q2lo] =&E o1} 5 M
NAE v187)9) 21 EAFo] 392 wro} stk LA
4B 7P T ThA) SIS oyl A, HAR] 713% 2
She A2 et on] 812772 83~.880| 3t 4
o] YA LA A5 21}, Cronbach’s o= .87, item-total
correlation2 .68~.772 UEFGTHTable 1). whehA] & Ao
AL 4RSI 1S AL

X
ol
o
rr
L

2) HPV #4134 F o=

HPV #2150 Fof] gt o= 2742 A g E P 9jo]2[22]
B}Eko 2 Kim3} Choi [29]7} et 218 A 3] 2he wha
g3tk o] =L 100 AU (oFS, BE & RuE it
2 /e Zolgl7] whgel, 23] “FAste] Ad"E “Hste]
oFE" 2 7gste] ALgtgith & 38%2] 74 Likert 2= (u
237 ebrh =130 A w9 2 =73) = = of )ik
=79 Mot EYEQ] goi AXel, Havt 5358
HPV B AHE 27t 552 oJv]gtt}. =79 Cronbach's
a=.98[29]0] ¢ L, &2 Aol A= 9451t

Table 1. Exploratory Factor Analysis and Internal Consistency Reliability of the Perceived Behavioral Control Scale

First evaluation with 5 items

No.  Abbreviated item

Second evaluation with 4 items

Single factor

Item-total correlation

Single factor Item-total correlation

1 Possible 82
2 Easy 83
3 In my control .88
4 Up to me .82
5 Cost 39
Eigen value 2.95
% of explained variance 59.04

Cronbach's a

.66 .83 .70
.67 .84 71
72 .88 77
.63 .83 .68
27 — —
2.85
71.25
.79 87

Criteria for factor loading: above .45; Criteria for the total percentage of exploration in variance: above 60%; Criteria for item-total correlation:

between .30 and .80.
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4. R22N

2218 27 SPSS/WIN 25 2 73 9 PROCESS
macro® o|-§ 3ho] HAISITE. habAhe] vk B4 1 A7
Si 712 EA BAsHgom, Quby B4 uhE HPV o
A% O]z 9] Z}o|i= t-testo} ANOVAR B3} T}
2228 Ut 7714 BA5}7] 918) PROCESS macro
(95% bias-corrected bootstrap confidence interval using)
53] 43S HeS sl A HA ol w
A o]—7] 23t bootstrapping (5,000 re-sampling)= AM-3FR
oH[30). AZHe Y9 EAIL) 2AFI} SOl et 5
£ B4 02 7| 2784 (simple slope analysis)S 4
Alst ek 28142 AZHE WA 4528 HE (R -1
AN
g% = YA wE wet o
45952 78718 B4

£ AT AR5 A A7 SRR, B2, AR

B3, 9 54 35 A of s xotEeistu g o 713+
L8412 94 3] 9] $591-& Wgkth(5 ¢ & AJIRB-SBR-SUR
-18-366). AEA =7+ st o] HAWAL Y SHYES S5 Ui

A W) AT o] ol 2 Aol
A HES A5t
AL E 1

T
re
-
%
O
%
lo

©,

o9
I,
)
Am
o,
o
m>~

L FiH 1 1 (Table 2), o} %]
7} 227(9.5%), oJH U7} 2099 (90.5%)0] 5, AH-L 30t)7}
508 (21.6%), 4007} 1718 (74.0%) 2 T 325 40T)) (HF 41.85+
326)9ct 1L 1E8 W £ 50 (21.6%), WET] L o5}

I EY 1639 (70.6%), N3t 2 oA} 187 (7.8%) 0.8 T2
9 st Z¢ ol et Y=Y 300~5005 ¢ =gk
o] 11178 (48.1%) 0.2 7} Wk o, A shd-2 58k 0] 127
™ (55.0%), 631 0] 1047 (45.0%)3§ 58hd 0] 22 Witk
HPVe| tia]] Eofi Zo] gl el Al ‘et &= 1297
(55.8%), ‘SITH = 1027 (44.2%) 2. 2 LFEfste}.

Ly

Table 2. HPV Vaccination Intension by General Characteristics and the Descriptive Statistics of Study Variables (N=231)
Variables Categories n (%) M+SD torF (p)
Relationships with children Father 22 (9.5) 15.274+3.55 1.52 (.130)

Mother 209 (90.5) 13.72+4.64
Age (year) 30~39 50 (21.6) 13.88+4.86 -0.59 (.953)
40~49 171 (74.0) 13.92t4.61
Missing 10 (4.3)
Education level High school 50 (21.6) 14.561+5.26 0.87 (.421)
College & university 163 (70.6) 13.61+4.43
Graduate school 18 (7.8) 14.22+3.69
Monthly income <300 37 (16.1) 13.54+5.40 0.15 (.861)
(10,000 KRW) 300~ <500 111 (48.1) 14.01+4.40
>500 83 (35.9) 13.831£4.43
Son's academic year Fifth-grade 127 (55.0) 13.94+4.98 0.27 (.784)
Sixth-grade 104 (45.0) 13.78+4.03
Have heard of HPV? Yes 129 (55.8) 13.97+4.96 0.37 (.712)
No 102 (44.2) 13.74£4.05
Attitudes 15.4614.55
Subjective norms 11.45+4.53
Perceived behavioral control 20.52+5.05
Intention 13.87+4.57

HPV=Human papillomavirus; KRW=Korean won.
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2, AH0f O

ro

JleSA

2 A7 At tiEt 71eE A= Table 29 Zth.
HPV ¥ A4 Fof gt B == 217 RHd of) 15.46£4.555] 0] §)
on, I S 215 wH ol 11.45£4.53% 0| it A2t
£ 1A= 287 We] 20.52+5.05F 0] gl om, Y= 21
A ubg o] 13.87+4.578 . 2 repytch.

3. 2Ht™ EMo| 2 HPV AN ZE o X|0]
B AFqARLS] YubE EAJof whet HPV W15 2] o

Zpo|7} Al Yot 7] Yol E1 ttest H YUUAEA S
AAEtET 1 AT, BE {23t Zko] 7} glalth(Table 2).

4.7t21

HPV W 1134F Bj=of 2= 9] BA oA A2+ 9154l
o] 2AF I Table 3)= 3| ARFL 90]5}%].0 m(F=169.90,
p<.001, R*= 69), B =} X\l 541 ] A5 28 4 (in-
teraction term)”7} 323t A2 LERGTHt=3.24, p=.001).
5, A2 FHATAIE et o= BA A frofstA 28w
52 2 gato] 714 18 A E| e} vjeb A ewe} AZhE o
A=A 2] F2-&-(main effect)ol] gt 3 4L ojn]7} A =
o}, B<7] 87|84 A A3 th(Table 3, Figure 2). 2|2t
PATAY WS, HE w270l szt o= Bl =
B ot o EAZE e AL 2 e AR, SR 1
A)e] (7187 theA) Uelsith. AZHE 915 A 2 e
FEo|IRS W, 7|77} 71 2. (b=0.77, 95% bootstrap

20000 | Percenved behavior

control
=== Low: Mean-1xSD [ (95% bootstrap CI)=0.59(48-69), t=11.11, p<.001]
= = -Moderate: Mean  [& (95% bootstrap CI)=0.69(.58-.78), t=13.73, p<.001]
= High: Mean+1x5D [& (95% bootstrap CI)=0.77(.65-.89), t=12.63, p<.001]

18.00 |

16.00 |

14.00 |

Intention

10000 |

8.00 |

Low Moderate High

Attitude

Cl=confidence interval.

Figure 2. Simple slope analysis: moderation effect of perceived behavior control on the relationship between attitude and intention.

Table 3. Hypotheses Tests: Moderation Effect of Perceived Behavioral Control (N=231)
Variables Categories b (95% bootstrap CI) SE t [4
(A) Regressing attitude, Attitude (centered) 0.68 (.58~.78) 0.05 13.73 <.001

perceived behavioral control, . . B
and the interaction of attitude Perceived behavioral control (centered) 0.23 (.14~.32) 0.04 520  <.001
and perTCEiVEd behavioral Attitude x Perceived behavioral control 0.02 (.01~.03) 0.01 3.24 .001
control
Constant 13.60 (13.22~13.97)  0.19 72.41
(B) Regressing subjective norm, Subjective norms (centered) 0.35 (.24~.45) 0.05 6.72  <.001
ived behavioral control,
perteivec benaviora contro Perceived behavioral control (centered) 0.47 (.38~.56) 0.05 994  <.001
and the interaction of
subjective norm and Attitude x Perceived behavioral control 0.01 (-.01~.02) 0.01 0.73 465

perceived behavioral control f
Constant

13.61 (13.37~14.25)  0.22 62.29

SE=standardized error; CI=confidence interval; TF=169‘9O, p<.001, R*=.69; i=F=87‘03, p<.001, R*=.73.
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CI=.65~.89), t}-2-2 2 HEY u(b=0.69, 95% bootstrap CI=
58~.78), ¥& W (b=0.59, 95% bootstrap CI=.48~.69) =4 2
Ut

5.7td 2

HPV #2150 thgh 2 7h2 77} o) o) Aol A 212
o 991540 2 A HTable 3)= S| ARFL Goltglon
(F=87.03, p <.001, R=.73), ¢4 183} X2 H5A|2]
AT GolaA] ehe A 0 2 Uehtth(t=0.73, p=465). o}
A 744 2% AR H A Yopeh ST R0 FH(=6.72,
p<.001) @ A2t PIEA) (t=9.94, p <.001)9] A EL =

GolaHA Yebttt 2, HPV A8 %ol ot 274 774
2 A2 YHFAF 525, 253 o} Sof it Bre]
HPV 94185 o =7} & A 0 2 vyt

= 9

R AT AEE AYE B ol 2L 715, 25
aH4) ob5ol T3t Sz 0] HPV W41 % B, 74 774, X
Zh5l 915 A 9 O] 0] FAlof T3] A ke A A E o2
oA AT AT, 2 Aol A 25 o} 5L & Hmo|
HPV ¥i414% g0} o = o] gh|o] 4] X\2hel Y9 BAE =
282 Shehs 7hdo] A E gtk ThA W, o) ua)
A% HE7t Bold4s YE ot ZTSIAR, 1A EE A

7= Y ER| S2Fo] o] Aol x| of watthErtn 8 4= Q)
oh. 2 Aol M A2 FHAFA T F2 FE A A
HAE A= AT e U]xl— o] 74 oA LrEhddT.
ThA] e, A|7HE EA o] B REL ThE Fro

Hl3j Fofri/dolzta & 4 %1"% wHEhA] Aol A A 2 Y
ol A&WH 25 oks= £ FE HPV HAHF
o F= AT TA T2 AT A T ), o=l
FRLO| X 7he YATA| TES HetsiA Az FHSA
Fo| W2 FEoA Ed SAEATL B8 T
Ajzen [311& 24A19] o] 2ol 4 ot X|7hel FOIBA
Bandura [32]9] A7) a5 /g Z o2 xjol7t glon, =
A 5= Fo)x YIS et 5 ek S et 2|2t
Algolgtal s th Bandura [32]+= A7) &57 SR0 93
SFE=00002 AHA
& (vicarious experience), 1014 A5 (verbal persuasion),

! A A A}ef|(emotional state)S A A5} T wakA] o9} 2

3 (mastery experience), tj2] 4 7

R ELT

8215 EIA Y 39| o] 2ol A Hoh= A2HH FLFA
% aQlojztar & 4= it} 2B 2 o529 HPV
AEo et A2 P A ool B2 RRE ST F
q2ko 2 A4, 919 4712] 2.2l AMEsl & A A-F-Eteh A
A WeEo 2 oS oA HPV ¥Wi4le HFAX ohE 72
‘u% S ek mhska, HPVel gk Ha o 22
A1zt 9L HPV ¥4l o] tfgt QPR a7t 52 H2 F
Aztsto] sHLE g2ju|(SMS)E F8f AlEst AL &
AR whso] vjEZgteh ESL A EPF oA 77| s
Tl Aldshe BH(21, 24, F1, 211) 73R A S &7Ql
o A HFS AR = U=F sh= AT A= A Al
Hel=g
AL E P9olE8S A83lA B& & vl= FEO HPV ¥
ARE o=l gt A5 A EH, HFof gt F2 o Hie
7t 7?’“ P o] 2 &2 o= YepTH?28]. o] k=
S B = o= oM Y[15-17]8 e 2 %
= GAgH. sHARE 712 9] HPV Wl AIHE o= o
T2 M E7] Mo AZE FjolE[22]& 7]
01/}1 | 2ol B & PR B=-2 =9 A o
ZARES st=Ale ¢ = ok w2
AgsEfEs EH” © 2% 2)7te Y o5A 9] 2E 2
gt AE Al = A AR
2 Aol A HPV WA ol thet 4] 3 2= 9]
WA A A2 FEA S - XA HA| ot =
of A7 (24]0] ATolN AHEE] Bakg Hele) A% 3
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