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Figure 1. Research framework of the study
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F3%¥ Ag+= SPSS 21.0 Programe o]-g-3le] 431, 3% 9l

D = 34 oFz9] 4:3:1 E 4:3:1:3:1:1 Al =el] disle] wial
THa A7ASES NY= AVHSES AEslth

2) A duky 543 oS d- AA B A e
DTaP 4z} A% Aol FholAls A (Chi-square test),
Aol Age 7A(Fisher's Exact test), A& o A
ZA3sHLinear-by-Linear Association)®. 2 2Fl3s}3iTh

3) DTaP 4z} oB3E old) S5d¢ we& A7 Aol A

BAHEA (Oneway ANOVA)O.2 #A15kaL, f9)8k xjo]7t )

o

{
A

rr

4) WA duks BA, Ad430d So] DTaP 42k oAl

dEFE A= 8ds defsbyl fs dd 2AxH

==

3] %4 (Multinomial Logistic Regression) 2.2 7353} th.
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V. d7+23

L w34 o} P o)y 54

g 34 obse] HE F
DTaP &S BF A7)0l ¢hsgh Hj&-2 58.4%, 33|19 2o 45
B ATS EF AV g5 vE&e A7 734%,
74.5%°] AT},

Algze] EFE= BE FJES A7l dsd ok 4:311
NE =7} 43.9%, 4:3:1:3:1:1 AlF=7F 31.6%°|9ck =, wk 34
obsol AF 2471 ol HITS dmEoF = A=
ah= B0 % Ve THTable 2).

g 34 obFe] WAl FRE & HEFEES DTaP 96.8%, =TS
99.5%, MMR 99.6%, B®Z* 99.4%, BCG 99.8%, FF
98.5%01N e, 4:3:1 Alg=¢ ¢k HFES 96.2%, 4:3:1:3:1:1
AlElze] d HEFEL 94.4%°] A HFigure 3).
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Table 2. Coverage of vaccination status for the 4:3:1 and
4:3:1:3:1:1 vaccination series

(N=6,909)

Age—appropriate  Age—inappropriat Not immunized

coverage € coverage coverage
n(%) n(%) n(%)
DTaP 4 doses 4,032(58.4) 2,650(38.4) 227(3.3)
Polio 3 doses 5,068(73.4) 1,800(26.1) 41(0.6)
MMR 1 dose 5,865(84.9) 1,017(14.7) 27(0.4)
HepB 3 doses 5,144(74.5) 1,723(24.9) 42(0.6)
BCG 1 dose 5,665(82.0) 1,228(17.8) 16(0.2)
Var 1 dose 5,970(86.4) 836(12.1) 103(1.5)
4:3:1 series 3,033(43.9) 3,615(52.3) 261(3.8)
4:3:1:3:1:1 series 2,186(31.6) 4,339(62.8) 384(5.6)
100% - [ 3: ) =G izl 05 15 38 -
147 121
261 249
B80% A 384
523
60% - 628
WMot immunized
40% - Coverage
Age-inappropriate
20% coverage
W Age-appropriate
coverage
0% - T T
DTaP 4 IPV 3 MMR 1 HepB3 Var 1 4:3:1series 4:3:1:3:1:1
seires
Figure 3. Vaccination status for the 4:3:1 and 4:3:1:3:1:1
vaccination series
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Ho =T

DTaP,

9L,

BRI w¥

HAE2AT7F SoldE Yolx|= AeS B om(Table 3), DTaP9

A% 1271 83.6%,

A7) ZolH ==

2%7F 79.8%,

71—/\£o] 7{;(]1: V|

T

3x}7F 73.4%,

Ax}7} 58.4%

H A HFigure 4).

Table 3. Coverage of vaccination status for each dose of the

4:3:1:3:1:1 vaccination series

(N=6,909)

Recommended Age—appropriate  Age—inappropriate  Not immunized
age(month) coverage coverage coverage
n(%) n(%) n(%)
DTaP1 2 5,773(83.6) 1,132(16.4) 4(0.1)
DTaP2 4 5,511(79.8) 1,391(20.1) 7(0.1)
DTaP3 6 5,070(73.4) 1,819(26.3) 20(0.3)
DTaP4 15—-18 4,032(58.4) 2,650(38.4) 227(3.3)
Poliol 2 5,750(83.2) 1,148(16.6) 11(0.2)
Polio2 4 5,481(79.3) 1,413(20.5) 15(0.2)
Polio3 6 5,068(73.4) 1,800(26.1) 41(0.6)
MMR 12-15 5,865(84.9) 1,017(14.7) 27(0.4)
HepB1 Birth 6,384(92.4) 521(7.5) 4(0.1)
HepB2 1 5,445(78.8) 1,451(21.0) 13(0.2)
HepB3 6 5,144(74.5) 1,723(24.9) 42(0.6)
BCG <1 5,665(82.0) 1,228(17.8) 16(0.2)
Var 12—-15 5,970(86.4) 836(12.1) 103(1.5)
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Figure 4. Complete and age-appropriate vaccination status for

the multi—dose vaccination (DTaP4, Polio3, HepB3)
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2. WA EA] mE DTaP 43 A3 F o3

AHE Rk 54 T v 34 obE el CBAHE o] freo
g Apols wel A2 7h G|, oMyl AR B obse] A
S tH(Table 4).

FHE b A AVIAFEC] 55.3%% @HE Jpe

on, FAHOR Fo3ArH(p<.05). FH9
Aol o= H7HETE olysh= HEo] wgkoy oy o
H(p<.05). oF&o] EA=A
2 A7HEES AT 705%, EATE 42.0%, AR o]de]

35.5%=2 EXATA7F =&TF FUTHPL.005).
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Table 4. Differences of the vaccination status according to

social demographic characteristics of the subjects

Age—appropriate  Age—inappropriate  Not immumnized

Variables ~ Categories ~ n  immunized group  immunized group gowp (XZ)
p
n(%) n(%) n(%)
Type of Two—parent 152 84(55.3) 31(20.4) 37(24.3) 8359
family oo parent 24 11(45.8) 11(45.8) 2(8.3)  (015)
Father's =34 38 26(68.4) 4(10.5) 8(21.1)  7.561
age 35-39 74 38(51.4) 21(28.4) 15(20.3)  (.109%)
>40 43 20(46.5) 9(20.9) 14(32.6)
NA 21

a0 - e



Table 4. (continued)

Age—appropriate Age—inappropriate Not immunized
. ) ) ) 2
Variables Categories n  immmnzed goup  inmnized group gap (X )
P
n(%) n(%) n(%)
Mother's <34 85 55(64.7) 13(15.3) 17(20.0) 1134
age 35—-39 66 34(51.5) 18(27.3)  14(21.2)  (023%)
>40 22 6(27.3) 8(36.4) 8(36.4)
NA 3
Father's High school 39 18(46.2) 11(28.2) 10(25.6) L1624
level of
. Above college 116 66(56.9) 23(19.8) 27(23.3)  (444)
education
NA 21
Mother's High school 45 20(44.4) 15(33.3) 10(22.2) 4338
level of
VEON Above college 128 75(58.6) 24(188)  29(227) (119
education
NA 3
Mother's Employed 66 34(51.5) 14(21.2) 18(27.3)  1.367
job Unemployed 107 61(57.0) 25(23.4) 21(19.6)  (500)
NA 3
Child's Male 97 57(58.8) 21(21.6)  19(19.6) 2006
gender
Female 79 38(48.1) 21(26.6) 20(25.3)  (.367)
Number of ~ Ope 28 15(53.6) 5(17.9) 8(28.6)  49%
children
WO 115 67(58.3) 27(23.5) 21(18.3)  (28%)
Three or more 33 13(39.4) 10(30.3) 10(30.3)
Child's First 78 55(70.5) 13(16.7) 10(12.8) 919
birth a
Second 81 34(42.0) 22(27.2) 25(30.9)  (.002%)
order
Third or more 17 6(35.5) 7(41.2) 4(23.5)
NA: Single—parent family
# Linear—by—Linear Association
- 31 - -":rx;| "Tr' 1_” .
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Ehcy
5.28+1.11%, "AF & 5.12+.92%H 07 HF o] 5o ©&

frolsh] & Skth(Table 5).

Table 5. Differences of the vaccination status according to

knowledge about immunization

(N=176)
Age—appropriate  Age—ingppropriate Nt immunized )
Item n  immnized goup  inmunized group gap (X)
D
n(%) n(%) n(%)
1) AW Zgd
° 219 Skl
;rxk;]:}jlq] ey 100 93(54.7) 40(235)  37(21.8)
-~ oF Hr}h
opic} 6 2(33.0) 2(33.3) 2(33.3) (6269
2) Ui¥E PSS
Fal Al oigk W
o] A7) 2= 9) = 140 77(55.0) 35(25.0) 28(20.0) 1.943
= T
opic} 36 18(50.0) 7(19.4) 11(30.6)  (.379)
? Fisher's Exact test
- 32 - 2 TH =1



Table 5. (continued)

Age—appropriate Age—imeppropriate . Not immunized )
Ttem n immunized group immunized group gop (X)
b
n(%) n(%) n(%)
3) i= 2E gmaHbd
ol ofele] el TL - ey 57 84(535) 10255 33(21.0) 2501
slcar Ayztehl,
ok 19 11(57.0) 2(10.5) 6(31.6)  (.286)
4) AIHFTHO A3LS
oly] HAHLS A= A
371 R - = T 28(57.1) 12(24.6) 9(184) 578
o] & _?
op 127 67(52.8) 30(23.6) 30(23.6) (749
5) A7) ool oA
& HkS Fav) gtk
=R 12 6(50.0) 4(33.3) 2(16.7)
oftt 164 89(54.3) 38(23.2) 37(22.6) (72
71 dibdES Wk
olol= "= IFo
qﬂq i oleRs B e =10 3(30.0) 3(30.0) 4(40.0)
7} §ichaL AYZisic):
op} 166 92(55.4) 39(23.5) 350211 (U
? Fisher's Exact test
3) #A Aol 2 oUHFT Aol
ANHE L ALHFTUE Al IS AFLS F Sude=E
M T duAESOY 2Ed o3 oF, i EsS 28 A4E,
OALe] A FE A & HA AUNHS Ad FAde mE AT
olg) ztolE AHHUTE 7l F MaloZ o) 7hEsk A3k ok
Abgre] e A A7IRAES olgst HEo] 69.6%2 1¥XA] Z
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AF 51.6%KXT} =koH A Fi= F9 AlH Foll ANHT &
2H2 Aol U= AT 48.6%, 1EA Fe HF 55.3%ET A7
T olg H|EFo] YWgron} TAAHOR FolshA] &htHp>.05). H

AT dd AP Ao YT ol bl Folg ApolE

ol A¥o] = Ao R YElYTHTable 6).

e

Table 6. Differences of the vaccination status according to

the experience about vaccination and VPDs

(N=176)
Age—appropriate Age—ireppropite. Nt inminzed 2
Item N inmnizdgop  inmnized gap gap )
n(%) n(%) n(%)
D F o2 F
wihom o} sPsel B 23 16(69.6) 4(17.4) 3(13.0)
RS AT opp 153 79(51.6) 3R(248)  36(235) (3
2) A Hx= 5] AR F
o opFEE & Beo =} 35 17(48.6) 7(29.0) 11(31.4) 2204
SR Ao Ik ohl} 141 78(55.3) 35(24.8) 28(19.9)  (.332)
3) dHETS wx| ¢
a1 ojolr} ofE 3 TEE} 158 85(53.8) 40(25.3) 33(20.9) 2505
R opf} 18 10(55.6) 2(11.1) 6(33.3)  (.286)
4) ] olol7} o X
aHFAES W= o] wp  TEEE 48 22(45.8) 13(27.1) 1327.1) 1820
w0 A ok ok}t 128 73(57.0) 29(22.7) 26(20.3)  (.403)
5) Pt dudr] wiE
o] RS Sk B} 103 51(49.5) 29(28.2) 23(22.3)  2.8%
opEF 73 44(60.3) 13(17.8) 16(21.9)  (.242)

? Fisher's Exact test
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Frolgh Afolg vEhd Al Wee A7kE A7 (<.
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FEAA wesld ot A7ke ol (p=.067)2] 4 p<.05 FEol

A A gee TEsed felsas agAw A718F

Sal g o] 7

o
Hir
rlo

\
[N
o
fr
i
o,

T
£
—
o
@
-

Table 7. Differences in health beliefs by DTaP dose 4

vaccination status

(N=176)
No.  Age—appropriate  Age—inappropriate  Uwaodneted
Variables of (n=95) (n=42) (n=39) F p
items Mean£SD Mean£SD Mean+SD
Susceptibility 5 10.0+2.7 9.7+2.4  10.2+£25 269  .765
Seriousness 5 13.4+2.2° 12.242.6> 13.241.9° 3629 .029%
Benefits 7 21.243.2% 20.5+£3.4%  19.4+3.2" 4463 013"
Barriers 6 14.9+2.6 15.243.3  16.2+£2.8 2745  .067
Note. Duncan Post Hoc: The row which has the different alphabet is
significant
“p<.05
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DTaP 43 oPPgZel 9% nAs 29% 4] S5l
PPEE olael FAG Aolrk = A £, oluu] oA, opse

24 w4 wash Brel AZkE A7, Fed, eld B 67) WrE
= Ea

3] 52 (multinominal logistic regression)< ]33}t

ARAE ool Folgk FFels HHEW, wHF wol H|ste
/] 214 (p<.05) 7 ol (p<.0D)o] &= o]
o HIAZIHE w8 Ae] DTaP 42k A471HE

A U THTable 8).
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Table 8. Factors associated with vaccination of the 4th dose of

DTaP using multinominal logistic regression analysis

95% CI

Variables B Wald p Odds
Lower Upper

Age—appropriate vaccination

Intercept 3.424 1.091 296

Mother’s age —.084 1.889 .169 .920 .816  1.036
Seriousness .090 832 362 1.094 902 1.328
Benefits" 189 6.702 .010 1.208 1.047  1.394
Barriers™ —.240 7.566  .006 787 .663 .933

Type of family
Two—parent family —-1.040 1.566 .211 .353 .069 1.802

Single—parent family (Reference)

"p<.05, "p<.01
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Table 8. (continued)

95% CI
Variables B Wald p Odds
Lower Upper
Child’s birth order
First 719 .809 .368 2.052 428 9.828
Second —.500 439 .508 .607 138 2.659
Third or more (Reference)
Age—inappropriate vaccination
Intercept 2.191 .380  .538
Mother’s age .006 .007 .931 1.006 .884  1.145
Seriousness —.085 674 412 918 749 1.125
Benefits 131 2,697 101 1.140 975 1.332
Barriers —.136 2.036 .154 873 725 1.052
Type of family
Two—parent family —1.523 3.298 .069 218 .042  1.128
Single—parent family =~ (Reference)
Child’s birth order
First —.262 .095 .757 769 146  4.056
Second —.622 .656 .418 .b37 119 2.417
Third or more (Reference)

"p<.05, "p<.01
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1. & 3A] ob&9 ALHTF ol EA

A7IHEEC] Fe FoRE Yyt dd HEES AS 431
Al 27F 96.2%, 4:3:1:3:1:1 A 27} 94.4%= =L FF9US
pZs

DTaP¢] A7|3&Eo] 7P WEskem, 53] DTaP 4xk¢] 45 o&
Aol vt wH7] FEH mHETY H]Eo] H=JTh o= HE
ATAHNEYNE dRFAHDombkowski &, 2002; Luman %, 2002;
215, 2003; #H<ob, 2003; Strine %, 2003; Mell %, 2005;
H&7, 2006; zAdn], 2006, 72, 2006). DTaP HE AF
24714 oluloll g=dllof g T F AT U MY Ba,
AEIAY A4S 71 AF 33+ Poliost #of tii- e o
HEol  olFojxa gty aEy DTaP 439 A AF
15~1878€el] wxox 7 FFo] Fesw 3a HFA7]<HY
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A7IHFTEC] 7 =& A0 E Yewt MMR¥Y 5 #Hile] A%
A7 A 12~167EolX Wk 12 HEFe R 7|2 Tl fdEo]
Frel galo]l =i HE dHo] ol Al HFo] o]FofH
Q7] wWEow AzZETt WA DTaP 43k 247019 o] A
olFolA= F7F FFOR FRO o]l 7z HFTHUT Ao
AE olde] E= Zlo® gAY H by IEIFA

IZHHib)3 ok HFFatbo] A7 Eel =]ixo] 2471€
ojdell ¢kmsfof sk F7F Aol SN Ry AR E]id
Hibzt #dat Wale] 7 43S A 12~-1571d dAHe=

mlu
il
e,

MMR# =7 WAale] 7% HE 443 HZvh wepA DTaP 4x4=

dorL e MY SAPEFS T AVIHTE IS 7IdE]
olFe & 3 el g =7 RHSE 2ARE EE
F7IH 0w A9 HFES RUHASM, DTaP 449 A7HE5E
e 91 d=fe® DTaP 32k A% $ 44 HAFHY HA AT

el we A7IHFES DTaP, &892, B s
WEAF7E wobdas volAls 43S BS=d DTaPe 4%
17} 83.6%, 277k 79.8%, 3347} 73.4%, 4347} 58.4%% 47}t
LolA4E ZaZol FAS AAE FAS HIth T, 247€¥
ol Heol t3 HES gdadof = Zg ool BIA AL
SHATER AVIHTER] Aol EYets 16.6%~26.0%,

3) b3 —6‘115%?—‘& OL%E ZHHib)= 2013 39HH A7 ez Eol Eg=Ner 7=
A 38 AT 2 4, 67090l AAFIL 7 HFL AT 12~15709e) AASES
AR 1 01\:1r

4) HHFE 2014 59HE A7 2o V) 2HE 33)= S 2, 4, 6
Aol AN 37 HES AT 12~157120] AAES A o)
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AR Rl ejldk #@AYE el BHe 9k
A WH(Pauluassen et al., 2006), ¥ dAFoA= 7F+ FH,
oAmyel A", A ZA A 7F DTaP 4xF o5 Eo] o]dd

7R FEY S R 7H Al 55.3%9 AVIHSES
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NLHFE ool FAHH YIS T o] FE Aotk & AFellA
30-344 AHU7F 44.5%, 35-39M17F 38.2%E AASta glonE
A A5 Aol dAskE Ao R B 5 ATk

olzo EATAE AVIAHTE oldF ol dol Tag aglojth
A=A Aol AY FAVE fle AT AVIATEC =8k
ol tE drAFdME duHA HY|HTe To eflew
AAEL vt EAEA7E =275 HAVAHES 2 AT
H]-go] Z7}gch(Dombkowski et al.,, 2004; Heininger et al.,
2006; Dayan et al., 2006; <%, 2006, 422 &, 2006;
&7, 2006, Danis et al., 2010; Pavlopoulou et al., 2013).
gy AA 7 sy AT ol Tk r RV 2 A4S A9H
Aukel 713E Adstr] el A71gFol WS TasttHH S,
2006). webA dqAE bl 2 HFE wY Al dAd 7Y
oAy e w3} FH 5o w=dgo] asilth

oy wWSFFe] wEpAE 1FE olsel Af AVIHETE
14.4%, DE ol ANNE B8.6%E WEFEO] BL4F AVAE
E%o FAHCE {5k STHp>.05). olHUe] w&

= o a

AN RF RO BATHE Tl AT

2 tHDombkowski et al., 2004; Luman et al., 2005; Jeininger et
al.,, 2006; 7129, 2006). ¥4, ofHye] wSgFo] Gt F

sk 214 W x|2lo]  JekS wHX| HEIteE HIE glom,
aEgo] Fopge] uwEl oW Ee] HzFgeo] figk QAo
Zolx|7] wTol HFEo] Yolx]7|%E Sth(Hak, Schonbeck, De

Melker, Van Essen & Sanders, 2005; Pavlopoulou et al., 2013).
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Abstract

Factors associated with vaccination of the 4th

dose of DTaP in children aged 3 years

Oh Hyun-kyung
Department of Nursing
The Graduate School
Seoul National University

Directed by Professor Insook Lee, Ph. D.

The aim of this study is to identify the main causative
vaccine that delays scheduled childhood vaccination
through the assessment of 4:3:1 and 4:3:1:3:1:1 series
rates in children three years of age. Also, this study
attempted to understand the factors associated with
adherence to immunization schedule and provide baseline
information on promoting age—appropriate vaccination of

the 4™ dose of DTaP.

Total 6,909 individuals were selected from 2013
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National Immunization Survey conducted in South Korea
to assess the rate of age—appropriate vaccination
coverage in children of the age of three years. Among
6,909 individuals, 176 including both those who
completed age-appropriate vaccination of the four—-dose
series of DTaP and those who missed were selected
from a survey conducted in 2014 to further assess
vaccination-related factors. They were additionally
analyzed to find out the factors interrupting adherence
to vaccination of the 4" dose of DTaP, which is known
as one of the most frequently missed vaccines

incompletion of DTaP series.

Secondary data from 2013 Korea National
Immunization Survey and a survey on vaccination-related
factors  conducted in 2014  were used, and
age—appropriate  vaccination coverage rates were
calculated according to whether the completion of 4:3:1
and 4:3:1:3:1:1 vaccination series was done In a timely
manner. The data were analyzed using SPSS program,
and Chi-square test, Fisher's exact test, linear-by-linear
association, Oneway ANOVA, Duncan’s post—hoc analysis
and multinomial logistic regression were used for data

analysis.
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1) Children are advised to complete the entire series

2)

3)

4)

of 4:3:1 and 4:3:1:3:1:1 vaccination before 18
months of age. However, age—appropriate
vaccination coverage rates of each series were
low; 43.9% and 31.6% respectively. The 4" dose
of DTaP wusually administered 15 through 18
months of age was found to be missed the most;

the rate was 58.4%.

Among socio—demographic variables, types of
household, age of mother and birth order of child
showed statistical significance 1in relation to
completion of the four—dose series of DTaP

vaccination.

There was no statistical significance observed in
relation of completion of the four—dose series of
DTaP to knowledge on  vaccination and
vaccination-required infectious diseases in

parents.

Among health belief variables, perceived
seriousness and perceived benefits in parents
showed statistical significance; these were higher

In scores In age—appropriately vaccinated group
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than age-inappropriately vaccinated group (p<.05).

5) Multinomial logistic regression was used to
analyze factors influencing the vaccination of the
4" dose of DTaP. Perceived benefits and
barriers showed statistical significance; the more
benefits and less barriers parents perceived, the
more children completed the four—-dose DTaP

series in a timely manner.

Whereas vaccination coverage rate of completion of
series was above 90%, age—appropriate vaccination
coverage rate was less than 50%. In order to encourage
age—appropriate vaccination of the 4™ dose of DTaP
which 1s recommended to be administered 15 through 18
month of age, it is of importance to develop and
implement interventions that maximizes benefits and
minimizes barriers parents perceive in terms of
improvement of adherence to age—appropriate completion

of childhood vaccination.

Keywords: DTaP, wvaccination, vaccination coverage,

health belief
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