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Up-to-date or Complete Immunization Coverage
and Their Related Factors
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= Abstract =

Objectives: Understanding the predictor of immunization status in childhood is critical issue to improve National
Immunization Program (NIP). The aims of this study were to verify the status of up-to-date or complete
immunization coverage and to investigate its related factors.

Methods: As of 2005, according to local residence registry data, there were 2,188 children who aged 12 to
35 months in Nonsan city, Korea. We conducted household survey for aged 12 to 35 months children, using
questionnaires to obtain data on the status of immunization such as BCG, DTaP (diphtheria, tetanus, and pertussis),
Polio, and MMR (mump, measles, rubella). Finally 1,472 participated in the survey. The operating definitions used
in this study were following; “Complete immunization rate” refers to the rate of children who received all
immunization within recommended age intervals fully “on-time”; “The 4:3:1 series” means status of receiving the
fourth diphtheria-tetanus-pertussis (4 DTP), the third Polio (3 Polio), and the first measles-mumps-rubella (1
MMR) doses. Multivariate logistic regression analyses were used to determine factors affecting complete
vaccination coverage of children.

Results: Immunization rates of vaccine based on the vaccination card were from 92.7% to 96.4% except 4th
DTaP (79.3%). Complete immunization rate of Korea NIP was 74.0% and that of the 4:3:1 series was 77.1%.
A parent as primary caregiver (OR 0.59, 95% CI 0.39-0.87 at 19-35 months of children's age) and first-born
children (OR 1.79, 95% CI 1.05-3.03 at 24-35 months of children's age) were significantly related to complete
immunization coverage of Korea NIP. And a parent as primary care giver (OR 0.58, 95% CI 0.38-0.88 at 19-35
months of children's age) and first-born children (OR 1.94, 95% CI 1.21-3.14 at 19-35 months, OR 2.23, 95%
CI 1.27-3.91 at 24-35 months of children's age) were significantly related to complete immunization rate of 4:3:1 series.

Conclusions: Government should take actions to increase complete immunization rate. In particular, intervention

on the secondary caregiver and non-first-born children should be needed.

Key Words: Vaccination coverage, Related factors, National Immunization Program
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Table 1. General characteristics of study subjects” unit : no(%)

12 ~ 35 months of 19 ~ 35 months of 24 ~ 35 months of

Variables children’s age (n;=1,472)  children’s age (n:=1,038)  children’s age (n3=760)
Gender

Male 766 (52.0) 539 (519 385 (50.7)

Female 706 (48.0) 499 (48.1) 375 (49.3)
Residential district

Urban (Dong) 74 (4.0 56 (528 402 (53.0)

Rural (Eup/Myun) 675 (46.0) 439 (472) 356 (47.0)
Birth order

First 5% (406) 435 (41.1) 321 (425)

Second 626 (42.7) 436 (42.2) 314 (415)

Third or more 245 (16.7) 162 (15.7) 121 (16.0)
Sibling

No 410 (28.1) 265 (25.8) 172 (229

One 764 (52.4) 569 (55.4) 438 (582)

Two or more 283 (19.2) 194 (189) 143 (19.0)
Primary caregiver

Other 247 (169) 168 (16.3) 119 (157

Parent 1,218 (839) 864 (837) 637 (838)
Experience of hospitalization

No 1,127 (76.6) 87 (158 563 (745)

Yes 345 (234) 251 (24.2) 197 (255)
Subjective health status of child

Bad 43 (29 30 (29 26 (34

Medium 202 (172) 166 (16.0) 127 (167

Good 1,175 (79.9) 841 (8L1) 606 (79.9)
Health security

Health insurance 1415 (96.7) 992 (%B.1) 728 (9%6.4)

Medical aid 49 (33 40 (49 27 (36
Mother's age

< 30 yrs 577 (394) 373 (36.2) 263 (34.8)

> 31 yrs 838 (60.6) 68 (63.8) 492 (652
Mother’s employment

No 1,066 (75.0) 738 (74.5) 538 (739)

Yes 3H3 (250 253 (255) 190 (26.1)
Mother's education

< High school 924 (63.3) 669 (64.8) 483 (64.0)

> College 537 (36.3) 363 (35.2) 272 (36.0)
Marital Status

Other 31 (90 23 (23 19 (25

Married 1,421 (91.0) 998 (97.7) 730 (975)
Economic status

Poor 205 (14.0) 152 (14.8) 102 (135)

Medium to high 1,256 (86.0) 879 (&.2) 652 (8.5

* Total number of study subjects may different owing to missing value
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Table 2. Vaccination coverage rate of individual vaccine program unit : %

Vaccination coverage rate  Vaccination coverage rate based on Vaccination coverage rate based on
Type of vaccine based on vaccination card in ~ vaccination card and/or mother's  vaccination card in study subject

study subjects’ memory in study subjects* who had vaccination card'
BCG A2 9.7 %.3
HepB 1st M8 95 %6
HepB 2nd %.3 N7 973
HepB 3rd 9.0 9.0 %.2
DTaP 1st %9 N7 976
DTaP 2nd %1 04 9712
DTaP 3rd 939 R7 %.1
DTaP 4th 7.3 8717 81.2
Polio 1st B2 0.7 972
Polio 2nd M6 94 %8
Polio 3rd N8 94 %1
MMR R 975 B0

Abbreviations: BCG, Bacille Calmette-Guéerin vaccine; HepB, Hepatitis B vaccine; DTaP, Diphtheria-Tetanus-Pertussis vaccine; MMR, Measles-Mumps-Rubella vaccine
: the rate = (number of children identified to have vaccination hased on vaccination card + number of study subjects) x 100
. the rate = (number of children identified to have vaccination based on vaccination card and / or caregiver's memory) + number of study subjects) x 100

the rate = (number of children identified to have vaccination based on vaccination card + number of study subjects who had vaccination card) x 100

Table 3. Complete vaccination coverage rate at 19 ~ 35 months of children’s age

Vaccination coverage rate Vaccination coverage rate
based on vaccination card  based on vaccination card in
and/or caregiver’'s memory in - study subject who had
E . ¥
study subjects vaccination card

Vaccination coverage rate
Type of vaccination based on vaccination card
in study subjects”

Mandatory vaccines recommended by
Korea National Immunization Program§
431 series (4DTaP, 3Polio, IMMR) 711 &7 790

40 &7 6.3

AbbreviationsDTaP, Diphtheria-Tetanus-Pertussis vaccine; MVR, Measles-Mumps-Rubella vaccine

: the rate = (number of children identified to have vaccination hased on vaccination card + number of study subjects) x 100

X the rate = (number of children identified to have vaccination hased on vaccination card and / or caregiver's memory) + number of study subjects) x 100
the rate = (number of children identified to have vaccination based on vaccination card + number of study subjects who had vaccination card) x 100

Y included BCG, hepatitis B(lst, 2nd, 3rd), DTaP(Ist, 2nd, 3rd, 4th), Polio(1st, 2nd, 3rd), and MVR except varicella, japanese B encephalitis, and influenza vaccine

Table 4. Up—to—date vaccination coverage rate by children’s age

Vaccination coverage rate Vaccination coverage rate based on  Vaccination coverage rate based on
Children’s age  based on vaccination card in  vaccination card and / or caregiver's  vaccination card in study subject who

study subjects” memory in study subjectst had vaccinations vaccination card’
12-15 months 919 919 978
16-18 months 832 832 R4
19-35 months 740 4.0 7
Total 783 783 87

: the rate = (number of children identified to have vaccination based on vaccination card + number of study subjects) x 100
the rate = (number of children identified to have vaccination based on vaccination card and / or caregiver's memory) + number of study subjects) x 100
* the rate = (number of children identified to have vaccination based on vaccination card + number of study subjects who had vaccination card) x 100
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Table 5. Related factors of up-to-date vaccination at 12 ~ 35 months of children’s age

Variables Odds ratio %% CI"

Residential district

Urban (Dong) 1.00

Rural (Bup/Myun) 108 083 - 141
Birth order

3rd or more 1.00

Ist 129 088 - 190

2nd 106 072 -1
Primary caregiver

Parent 1.00

Other 066 047 - 092"
Experience of hospitalization

Yes 1.00

No 152 113 - 24
Children's age

24-35 months 1.00

12-15 months 3% 232 - 647"

16-18 months 178 111 - 283

19-23 months 080 058 - 110

analyzed by multivariate logistic regression analysis
CI confidence interval

tp<00b
19709 014 fotoln FrpAedE we
4310212 AAPF £ FFRAL B4
. FEASE ARSI SHHE HE
EE 431482 4A9E frer, e 5 %% AHTO
Y A, FAR, FAEY oI
o B4, SHESdREEe] $AET £2

NNE FEFA} PRASE
0.59, 95% 412731+ 0.39-0.
=]

FolNE FEEATL REALS(aAH] 058,

33-0.88), =
RN T SETEE

1.21-314) "FEo] FlstAl =3krH(Table 6).

o] s A (AL 2}H]

%
7), Ho3 P I e s

AR 7Y AR o] Aol
194, 95% A1ZF7F

Table 6. Related factors of complete vaccination coverage of mandatory vaccines recommended by

Korea National Immunization Program, and 4:3:1 series at 19 ~ 35 months of children’s age

Mandatory vaccines recommended by

i

Variables Korea National Tmmunization Program’® 431 series
Odds ratio %% CT Odds ratio 9% CI

Primary caregiver

Parent 1.00 1.00

Other 059 039 - 087" 058 038 - 088
Residential district

Urban (Dong) 1.00 1.00

Rural (Bup/Myun) 09 072 - 1.37 0% 067 - 1.33
Birth order

3rd or more 1.00 1.00

st 157 099 - 248 19 121 - 3.14'

2nd 1.29 082 201 141 089 - 2.23

BCG hepatitis B (Ist, 2nd, 3rd), DTaP (1st, 2nd, 3rd, 4th), Polio (Ist, 2nd, 3rd),
4DTaP 3Polio, IMMR
*analvzed by multivariate logistic regression analysis
CI confidence interval
p <006
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Table 7. Related factors of complete vaccination coverage of mandatory vaccines recommended by
Korea National Immunization Program, and 4:3:1 seriesat 24 ~ 35 months of children’s age

Mandatory vaccines recommended by T4

Variables Korea National Tmmunization Program’® 431 series
Odds ratio 9%% CT Odds ratio %% (1

Residential district

Urban (Dong) 100 100

Rural (Bup/Myun) 119 081 - 1.74 111 074 - 167
Birth order

3rd or more 1.00 1.00

st 179 105 - 303 223 127 - 391"

2nd 157 093 - 264 169 098 - 289
Primary caregiver

Parent 1.00 1.00

Other 067 041 - 1.93 062 036 - 1.4
Marital status

Married 1.00 1.00

Other 040 0.15 - 1.03 0.70 022 - 222

BCG hepatitis B (Ist, 2nd, 3rd), DTaP (Ist, 2nd, 3rd, 4th), Polio (1st, 2nd, 3rd), MMR
4DTaP 3Polio, IMMR

analyzed by multivariate logistic regression analysis

CI confidence interval

24784 o F Frotell A =7FEFANAE T gatofoF FTHISL L&t ol M= A FS
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