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Purpose: This study was aimed to determine the status and related factors of age-
appropriate immunization among urban-rural children aged 24-35 months in a
2005 population-based survey in Nonsan, Korea. Materials and Methods: We
conducted household survey and provider check using questionnaire and checklist
to obtain data on immunization status for children, aged 24-35 months. Age-ap-
propriate immunization was defined as status of receiving the fourth diphtheria-
tetanus-pertussis (4 DTP), 3 Polio, the first measles-mumps-rubella (1 MMR) dos-
es, and the 4 : 3 : 1 series. Results: Age-appropriate immunization rates were
51.7% for 4 DPT, 88.0% for 3 Polio, 87.9% for 1 MMR, and 50.3% forthe 4 :3: 1
series. First-born children, lower perceived barrier scores, and higher perception of
immunization data were significantly related to age-appropriate immunization.
Conclusion: The findings indicated that age-appropriate immunization rate could
be improved by implementing reminder/recall service and providing the knowl-
edge about immunization. Identification and consideration related factors would

improve immunization rate and age-appropriate immunization.
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INTRODUCTION

Childhood immunization is recognized as the most effective medical means to
control infectious diseases; it is cost-effective, reduces morbidity, and prevents fur-
ther outbreaks of infectious disease.! Although immunization is remarkably effec-
tive, children are still becoming infected with preventable diseases, resulting in de-
bilitating disorders and even death. Support for immunization over other public
health issues has been signaled as a social priority.?

An outbreak of a measles epidemic among U.S. children focused attention on
the adequacy of and barriers to immunization. The primary cause of measles epi-
demic was a failure to provide vaccines on schedule. When compliance with a
vaccination schedule occurs that results in a high national level of vaccination, the
risk of periodic epidemics decreases. In the USA, the proportion of children who
are immunized against measles has increased dramatically over the past few de-
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cades. To avoid future outbreaks, it is crucial to attain high
coverage levels by ensuring timely vaccinations. Even with
an expected outbreak of measles and pertussis in the future,
age-appropriate immunization will prevent another resur-
gence and epidemic of measles.?

To achieve maximal protection against vaccine-prevent-
able disease, age-appropriate immunization means that
children receive all immunization within recommended age
intervals fully “on-time”. Maximum immunity is not
achieved if children have too early or delayed vaccination.*
Age-appropriate immunization indicators more accurately
reflect adequacy of protection for childhood than up-to-date
indicators at both individual and population levels. There-
fore, age-appropriate immunization can be an indicator for
problems of accessibility of immunization services.>’

Age-appropriate immunization has been defined as being
on schedules by a number of public healthcare agencies
such as: CDC,* Immunization Guidelines of Advisory
Committee on Immunization Practice (ACIP), American
Academy of Pediatricians, and American Academy of
Family Physicians (AAFP). Age-appropriate immunization
is generally defined as being not more than 1 month be-
tween minimum age and the final time of immunization
schedule. When an interval to next dose by each vaccine
meets the minimum interval to next dose, it is classified as
an age-appropriate immunization. For example, it is report-
ed that DPT and Polio vaccines are not effective when they
are conducted at too early an age,” and the vaccine of mea-
sles and Hepatitis B, and Haemophilus influenza vaccine
can’t take maximum effect if not provided at the optimum
age-appropriate time.»'*!'" As a result, some countries
changed their targets for immunization to enhance immuni-
zation rates by ensuring age-appropriate immunizations.'>!?

In Korea, age-appropriate immunization rate was highly
variable due to application of different standard for age-ap-
propriate immunization (recommended age, minimum age,
minimum interval and grace period), survey methods (house-
hold survey, registry data, provider check, questionnaire, in-
terview, telephone survey), and subjects (different age), and
data source (vaccination card, parent’s recall, registry data)
(Table 1).'*?' The immunization rate for the vaccine of the
National Immunization Program was variable, and this may
be due to different study design, time, subject, geographical
area and other factors. We carefully considered such factors
to ensure more valid and reliable results.

As infants have no capacity to make decisions for them-
selves, their immunization or non-immunization is decided

by their mothers and primary caregiver. In recent years, be-
liefs and attitudes about preventive activities have been em-
phasized as an important disease prevention. Understanding
these beliefs and attitude can help explain why caregivers
make decisions regarding age-appropriate immunization.
Once an understanding of attitudes has been established, ef-
fective strategies to educate and change behaviors can be
implemented. Most studies of childhood immunization
have been focused on the socio-demographic characteris-
tics, and belief and attitude of primary caregiver or mother.
Findings suggest that mother’s age is an important factor,
the older she is, the more likely her infants will be immu-
nized in a timely manner; that is, mothers under 30 have
low age-appropriate immunization rates for their children.?

The purpose of this study was to investigate the preva-
lence and related factors of age-appropriate immunization
as it occurs for 4 : 3 : 1 series (4 DPT, 3 Polio, | MMR), sug-
gesting integrative and comprehensive information of im-
munization for defining specific intervention strategies and
increasing immunization compliance in a urban-rural chil-
dren of Korea. The risk of vaccine-preventable disease epi-
demics increases in spite of high national level of vaccina-
tion (e.g., measles). Inappropriate vaccination (e.g., early
and/or late) is an important issue, since any inappropriate
period represents inadequate protection against vaccine-
preventable disease (e.g., DTP, Polio). Vaccination of BCG
and Hepatitis B was excluded in this study because it could
be determined by provider immediately after birth, and vac-
cination of varicella was also excluded because it was in-
cluded in Korean National Immunization Program in 2005.

This study attempted to find immunization rates with a
belief that the rates would increase attention to and resolu-
tions for barriers to immunization.

MATERIALS AND METHODS

Subjects of research and methods of survey

Nonsan city has both urban and rural population and a low
rate of migration. The subjects of this study were children,
aged 24-35 months, in Nonsan city, Korea. Local residence
registry data indicated that there were 1,038 children avail-
able. We excluded children whose caregivers lived outside
of the city (n = 163), refused to answer (n = 111), or did not
complete the survey (n = 47). There was no significant dif-
ference in gender, age and residential area between children
who were included for the analysis and those who were not.
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Table 1. A Studies That have Examined Age-Appropriate Immunization in Korea
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tandard fc - iat Age- iat
Author Method & subjects Stan ar o ag,e aPpropna ¢ Data source . = a;')pr(?pna ¢
Immunization Immunization rate
Vaccinati d DTaP (1-4): 57.6 - 86.7¢
. . Survey of children in Minimum age, Recommended age acomnd '10n .car Efl -4 K
Jinand Lee ) ool FACIP Immunization Polio (1-3): 57.8 - 86.8%
clementary schoo 0 registry data MMR (1): 67.7%
R fKCD! DTaP (1 - 4): 56.5 - 94.19
. s Immunization registry data e.C(.)mmended age of KCDC Immunization ? (I-4) 941%
Choi, et al. T Minimum age, Recommended age v data Polio (1 - 3): 72.9 - 94.3%
(19 - 35 months children) of ACIP registry da MMR (1): 83.6 - 84.0%
ACIP
-Recommended age o DTaP (1-4):18.9-98.3%
% o ) . Immunization .
Lee, et al. Immunization registry data -Recommended age, Minimum age, v data Polio(1 - 3): 80.6 - 99.3%
registry da
-Recommended age, Minimum age, gy MMR (1): 77.7 - 90.3%
Minimum interval
DTaP (1 - 3): 74.3 - 87.7%
Lee" Household survey Recommended age of KCDC Vaccination card Polio (1 - 3): 74.3 - 87.7%
MMR (1): 61.1%
Survey of children who o
" . . Vaccination card
Son visited community health Recommended age of KCDC MMR (1): 47.7%
Parent’s recall
center for MMR
o DTaP (1 - 3):97.0%
o Vaccination card )
Park Telephone survey of parents Recommended age of KCDC S " Polio (1 - 3): 97.0 - 97.8%
arentseea MMR (1): 97.4%
o . . DTaP (1 -4): 66.2 - 94.2%
2 Immunization registry data Immunization .
Choi 1999 2000 Recommended age of KCDC v data Polio (1 - 3): 64.3-93.4%
(1999 - 2000y registry Ga MMR (1): 84.7%
DTaP (1 - 4):59.8 - 87.99
M Survey of children in o ‘fl (-4 o
Yoon Recommended age of KCDC Vaccination card Polio (1 -3): 83.6 - 87.9%

Kindergarten

MMR (1): 66.7%

ACIP, Advisory committee on Immunization Practice; KCDC, Korea Centers for Disease Control and Prevention.

The children’s caregivers were contacted and permission
was given for 717 children to participate in the study. The
group of 717 was divided into rural and urban, based on
residence.

A household survey was conducted between February
and April, 2005. Interviewers were students from medical
schools or schools of public health, who were trained on
the study objectives and interviewing methods. We sent a
letter to the study subjects before the survey and visited
their house. When we could not meet the subjects after
three visits, we ascertained the subjects’ whereabouts by
neighbours or representatives of the town. Many of them
did not reside in the town or were living in facilities for or-
phans or the poor. The primary caregivers of all the chil-
dren were interviewed and gave written informed consent.

The questionnaire was composed of socio-demographic
characteristics and mother’s beliefs about childhood immu-
nization. The questionnaire measured mother’s beliefs re-
garding immunization and included perceived barriers to
immunization, perceived benefit of immunization, per-

ceived susceptibility to disease, perceived severity of dis-
ease being vaccinated against, cues to action, self-efficacy,
and knowing when the next shot will be. Each dimension
of the questionnaire consisted of 1 or 2 items with 5 point
score scale. Immunization history was identified according
to a child’s vaccination card with additional immunization
data collected from medical records of private clinics and
immunization registry data of public health center.

Age-appropriate immunization

In this study, age-appropriate immunization was defined as
having occurred when a child receives all doses in4:3: 1
series within 30 days of the recommended age considering
minimum recommended age and intervals between doses
according to Guideline of Immunization of Korea Centers
for Disease Control and Prevention. Age-appropriate im-
munization was counted from minimum age to recom-
mended age for routine administration according to birth
date. For example, the time of age-appropriate immuniza-
tion for the first dose of DTaP/DTP can be counted from 43
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days to 92 days according to the minimum age for the first
dose of DTaP/DTP “6 weeks” and recommended age for
routine administration “2 months” after birth. And when
immunization was administered within a 4 day-grace peri-
od, it was regarded as the age-appropriate immunization.
The 4-day grace period was defined as 4 days before the
specified minimum age, and 4 days before or after mini-
mum interval to next dose.

Statistical analysis

For analysis, respondents were classified into two groups
according to age-appropriate immunization status in the 4 :
3 : 1 series. The difference in the age-appropriate immuni-
zation according to the socio-demographic characteristics
of household was analyzed by y? test. The difference in be-
liefs about childhood immunization was analyzed using a t-
test. Finally, logistic regression analysis was used to deter-
mine related factors with age-appropriate immunization
status by inputting the variables significantly deduced in the
univariate analysis and mother’s beliefs. All statistical anal-
yses were done with SPSS win software, version 13.0
(SPSS Inc., Chicago, USA). In implementing the analysis,
non-responses were treated as missing values.

RESULTS

Age-appropriate inmunization rate by vaccination type
Age-appropriate immunization rates varied; 51.7%, 88.0%,
and 87.9% for each 4 DPT, 3 Polio, and 1 MMR, respec-
tively. Only 50.3% had received all vaccinations in4 : 3 : 1
series (Table 2).

Age-appropriate immunization by general
characteristics of children

The age-appropriate immunization was higher for those liv-
ing in the urban area (54.8%), compared with those living
in the rural area (45.5%, p < 0.05). Birth order was an indi-

cator for age-appropriate immunization; the later the birth
order, the lower the age-appropriate immunization rate (p <
0.01). Number of siblings in the family was also an indica-
tor for age-appropriate immunization; the more siblings in
the family, the lower the rate of age-appropriate immuniza-
tion (p < 0.01). However, age-appropriate immunization
was not statistically significant by the variables such as
gender, age, and health security (Table 3).

Age-appropriate inmunization by characteristics of
mothers and a household

The educational attainment of mother/caregiver had an af-
fect on age-appropriate immunization rates of their chil-
dren; mothers who did not graduate from college had chil-
dren with age-appropriate immunization rates of 47.9%,
while college graduates had children with age-appropriate
immunization rates of 55.8% (p < 0.05).

Marital status affected age-appropriate immunization
rates, with 50.8% compliance with mothers who had a
spouse, and 25.0% compliance in a single parent family (p
<0.05).

Economic status of a household also affected compliance
rates, with poor households reporting 40.4% of age-appro-
priate immunization rates, while average to above house-
holds reported 52.1% of age-appropriate immunization
rates (Table 4).

Mother’s belief scores about child immunization

The perceived barrier to childhood immunization was a
measure of accessibility as distance and time. In the failure-
to-comply age-appropriate immunization group the per-
ceived barrier score was 5.36, while the perceived barrier to
immunization was 5.08 for the compliance to age-appropri-
ate immunization group.

The perceived benefit of childhood immunization was
similar between the failure-to-comply age-appropriate im-
munization group and compliance to age-appropriate im-
munization group. There was also no significant difference

Table 2. Age-Appropriate Immunization at4:3: 1 Series* Unit: n (%)
No AAI
Type of vaccination AAI (%) - - - Total (%)
Immunized (%) Not immunized (%)
4 doses of DTaP/DTP 371 (51.7) 249 (34.7) 97 (13.5) 717 (100.0)
3 doses of Polio 630 (87.9) 68 (9.5) 19 (2.6) 717 (100.0)
1 dose of MMR 631 (88.0) 58(8.1) 28 (3.9) 717 (100.0)
4:3: 1 series* 361 (50.3) 254 (35.4) 102 (14.3) 717 (100.0)

AAl, age-appropriate immunization; MMR, measles-mumps-rubella.

*4 doses of DTaP/DTP, 3 doses of Polio, and 1 dose of MMR.
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Table 3. Age-Appropriate Immunization by General Characteristics of Children Unit: n (%)
Variables AAI (%) No AAI (%) Total (%) p value
Gender
Male 178 (49.9) 179 (50.1) 357 (100.0) 0.794
Female 183 (50.8) 177 (49.2) 360 (100.0)

Residential district
Urban (Dong) 206 (54.8) 170 (45.2) 376 (100.0) 0.013
Rural (Yeup/Myun) 155 (45.5) 186 (54.5) 341 (100.0)

Child’s age
24 - 29 months 169 (49.9) 170 (50.1) 339 (100.0) 0.801
30 - 35 months 192 (50.8) 186 (49.2) 378 (100.0)

Birth order
First 173 (59.5) 118 (40.5) 291 (100.0) 0.000
Second 141 (47.8) 154 (52.2) 295 (100.0)
Third or more 41(33.1) 83 (66.9) 124 (100.0)

Sibling
No 91(57.2) 68 (42.8) 159 (100.0) 0.000
One 221 (53.5) 192 (46.5) 413 (100.0)
Two or more 49 (33.8) 96 (66.2) 145 (100.0)

Primary caregiver
Parent 311(52.1) 286 (47.9) 597 (100.0) 0.045
Other 50 (42.0) 69 (58.0) 119 (100.0)

Health security
Health insurance 349 (50.8) 338 (49.2) 687 (100.0) 0.247
Medical aid 12 (40.0) 18 (60.0) 30(100.0)

Hospitalization
No 280 (52.5) 253 (47.5) 533 (100.0) 0.046
Yes 81 (44.0) 103 (56.0) 184 (100.0)

AA|, age-appropriate immunization.
Total may not sum to 717 owing to missing values.

Table 4. Age-Appropriate Immunization by General Characteristics of Mother and Household

Variables AAI (%) No AAI (%) Total (%) p value

Mother’s age
<30 yrs 132 (52.8) 118 (47.2) 250 (100.0) 0.157
>31yrs 229 (58.1) 237 (41.9) 466 (100.0)

Mother’s employment
No 265 (51.5) 250 (48.5) 515 (100.0) 0.406
Yes 95 (48.0) 103 (52.0) 198 (100.0)

Mother’s education
< High school 216 (47.9) 235 (52.1) 451 (100.0) 0.043
> College 145 (55.8) 115 (44.2) 260 (100.0)

Marital status
Married 350 (50.8) 339 (49.2) 689 (100.0) 0.023
Other 5(25.0) 15 (75.0) 20 (100.0)

Economic status
Low 40 (40.4) 59 (59.6) 99 (100.0) 0.030
Medium to high 319(52.1) 293 (47.9) 612 (100.0)

AAl, age-appropriate immunization.
Total may not sum to 717 owing to missing values.
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between the two groups in regard to the susceptibility to
diseases that are preventable if vaccinated.

However, the perception of when the next shot would be
immunization date was higher in the age-appropriate im-
munization group (Table 5).

Multivariate logistic regression model on the related
factors of age-appropriate immunization

Using logistic regression, the input variables were birth or-
der, primary care-giver, experience of hospitalization, edu-
cational level, marital status of mother, the economic status
of a household, mothers’ beliefs, perceived barrier, per-
ceived susceptibility, perceived severity, perceived benefit,
cue to action, and knowing when the next shot would be.
Results of the logistic regression model showed birth order,
perceived barrier, and the perception of an immunization
date predicted age-appropriate immunization status (p <
0.01). Compared with second or more late-born children,
those who were first born children were 1.75 times more

likely to have their age-appropriate immunization [95%
confidence interval (CI): 1.27-2.43]. Also, the higher the
perceived barrier scores, the lower the age-appropriate im-
munization (95% CI: 0.78-0.95), and the higher the percep-
tion of immunization date (95% CI: 1.10-1.59), the more
the age-appropriate immunization (Table 6).

DISCUSSION

One of the questions which this research set out to answer
was at what rate was Korean children having age-appropri-
ate immunizations. Results from this research showed that
indicate 50.3% of the children in Nosan city of Korea re-
ceived all doses in their 4 : 3 : 1 series on time. Age-appro-
priate immunization was higher for antigen-specific series
that required fewer doses than series requiring more doses.
Single dose MMR compliance rates were high, while 4
dose DTaP compliance was low. DTaP vaccine compliance

Table 5. Mothers’ Belief Scores about Childhood Immunization

Variables* AAI No AAI Total p value
Perceived barrier 5.08+1.42 536+£1.52 522+1.48 0.013
Perceived benefit 729+1.12 723+1.13 726+1.12 0.470
Perceived susceptibility 35140091 3.43+0.95 3.47+0.93 0.281
Perceived severity 433+0.74 4.29+0.75 432+0.74 0.517
Cue to action 5.50+1.69 536+ 1.62 543+ 1.65 0.236
Self-efficacy 4.16 £0.58 416 +£0.54 4.16 £0.56 0.840
Know when the next shot will be 3.89+0.75 3.66 £ 0.90 3.78+0.84 0.000
AA\l, age-appropriate immunization.
*Each dimension of questionnaire consist of 1 or 2 items with 5 paint score scale.
Values are presented as mean + SD.
Table 6. Related Factors of Age-Appropriate Immunization for 4: 3: 1 Series*
Variables Odds ratio 95% CI
Birth order (reference: second or more) 1.754 1.265 - 2.431
Hospitalization (reference: yes) 1.269 0.886 - 1.817
Primary caregiver (reference: parent) 0.723 0.467 - 1.120
Mother’s age 0.990 0.961 - 1.021
Mother’s education (reference: < high school) 1.297 0.935 - 1.800
Mother’s marital status (reference: married) 0.823 0.249 -2.719
Economic status (reference: low) 0.66 0.411 - 1.050
Perceived susceptibility 1.143 0.864 - 1.511
Perceived benefit 0.924 0.819 - 1.042
Perceived severity 0.972 0.797 - 1.184
Perceived barrier 0.861 0.777 - 0.954
Know when the next shot will be 1.332 1.101 - 1.588

Cl, confidence interval.

*4 doses of DTaP/DTP, 3 doses of Polio, and 1 dose of MIMR, analyzed by multivariate logistic regression analysis.
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was low in achieving age-appropriate immunization levels
because non or delayed immunization was high in the 4th
dose.>?>2* Since the period between the 3rd and the 4th
dose of DTaP is long and most national mandatory vacci-
nation is completed within 12 months after birth, non and
delayed immunization for DTaP and Polio are high, com-
pared with other immunizations. An intervention focusing
on the 4th dose of DTaP vaccination enhances the age-ap-
propriate immunization rates of 4 : 3 : 1 series, and has been
shown to result in a 10% increase in completed series.>

As the importance of the age-appropriate immunization
is well established, why are the rates not higher? Perhaps, it
is difficult for caregivers to know whether their children
have received/completed all mandatory immunizations as
there are so many. This is further complicated by poor re-
cord keeping. A review of research reveals that very little is
known about the risk factors for age-appropriate immuniza-
tion in childhood immunization.

According to our present study, the related factors for
age-appropriate immunizations were residential district,
birth order, the number of siblings, primary care-giver,
mother’s educational level, marital status, and economic
status. In regards to residential district, the age-appropriate
immunization rate was higher in the urban area than in the
rural area. This can in part be interpreted by easy accessibil-
ity to a medical institution, because there are more facilities
in the urban areas, and shorter traveling times make them
more accessible to the facilities. The results from this study
are consistent with those which showed that age-appropri-
ate immunizations are low when people residing in a region
have difficulty to access to a medical institution because of
long distance.'**” In Korea, residential districts can be a
barrier for accessibility to medical institutions as they can
limit the date and time when immunizations are provided.
If a working caregiver is denied time-off from her work
place and the local health district is also inflexible with pro-
viding available times for immunization, there is clearly a
conflict. Given the fact that more than 60% of national
mandatory immunization were implemented by public
health centers in the survey area, this may alone explain the
difference in the age-appropriate immunization; the degree
of the perception of barriers in terms of distance and time.
Until now, the strategies to reduce barriers to immunization
have carried out by emphasizing the economic aspects (free
immunization). However, it is necessary in the future to
consider the accessibility, in terms of distance and time, to
the institution providing immunization.

In the present study, birth order and the number of sib-
lings were related with the implementation of the age-ap-
propriate immunization. These findings are consistent with
what has often been reported; i.e., later birth order and
more siblings result in less compliance to age-appropriate
immunization.®”>>?%37 The present study showed that being
born first lowered the perceived barrier scores, and raised
the knowledge of the next immunization dates, resulting in
higher compliance to age-appropriate immunization. There
might be a number of factors contributing to the failure of
late order siblings to complete immunization series. Lack
of time and resources with larger families can result in at-
tention dispersal. Also, growing confidence in the role of
being a mother, as their children grow, may result in per-
ceptions of children as less threatened or better protected by
a mother’s perceived competency.

The economic level and income conditions are important
factors for compliance of immunization and age-appropri-
ate immunization.** Nevertheless, attempts to relieve eco-
nomic impacts on immunization rates by providing free im-
munization'? have not resulted in increased immunization
rates among those in lower economic categories.**** In Ko-
rea, free immunization is also provided when people use
public health centers, and the present study also indicates
that barriers-including economic factors affect age-appro-
priate immunization.

There was no difference in the scores of benefit of immu-
nization and the susceptibility and severity of a disease be-
tween two groups. Surveys were conducted after immuni-
zation, not before it. Therefore, if the side effect of vaccine
didn’t happen and an infant didn’t suffer from an infectious
disease, we can conclude that the immunization of the past
was good. Since it is perceived that there is little possibility
to be sick because of the previous immunization, it is
thought that the relationship between the susceptibility and
severity of a disease and the fulfillment of behavior wasn’t
discovered.

There was no statistically significant difference in the
scores of benefit of immunization. In addition, the suscepti-
bility and severity of a disease, cue to action, and self-effi-
cacy were higher in the age-appropriate immunization
group than in the no age-appropriate immunization group.

However, perceptions of immunization dates were high
in the age-appropriate immunization group. Knowing when
immunization is scheduled enhances the possibility of car-
rying out the behavior.” Especially, if the caregiver thinks
that it is important to be immunized timely, the caregiver is
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likely to act in a timely way.>**3%4 These results imply
that it is necessary to make a policy to reduce the barrier to
time and distance.

To our best knowledge, this study is the first report on the
factors associated with age-appropriate immunization for 4
: 3 : 1 series (4 DPT, 3 Polio, | MMR) in Korea. However,
our data were obtained from one limited area, and there-
fore, are not representatives of entire Korea. We conducted
household survey and provider check using the question-
naire and checklist to obtain data. But, immunization histo-
ry was identified according to a child’s vaccination card
with additional immunization data collected from medical
records of private clinics and immunization registry data of
public health center. Therefore, children without a vaccina-
tion card and/or medical data, and registry data were ex-
cluded. As a result, we might have overestimated the im-
munization rate. This study was cross-sectional design,
therefore, it was not possible to clearly state that exposure
or outcome was the cause and which effect. Our study was
focused primarily on socio-demographic characteristics and
mother’s beliefs about childhood immunization, therefore,
did not include many other factors, especially clinical con-
dition of children and more objective measurement about
the geographic distance between house and hospital or clin-
ic. Children with clinical conditions (e.g., URI) that were
contraindication of vaccination were 22.2-60.0%, which
ranged widely, depending on the type and dose of vaccina-
tion. Prevalence of clinical condition was 60% in 1 dose of
DTaP/DTP, 25% in 2 doses of DTaP/DTP, 35.3% in 3 doses
of DTaP/DTP, 25.6% in 4 dose of DTaP/DTP, 40.0% in 1
dose of polio, 22.2% in 2 doses of polio, 35.3% in 3 doses
of polio, and 40.0% in 1 dose of MMR. These were not cat-
egorized according to age-appropriate immunization; there-
fore, we might have underestimated the immunization rate.
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