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ABSTRACT
Background and purpose: Japanese encephalitis (JE) is a public
health issue that can be prevented by immunization programs.
Indonesia began the JE immunization campaign in Bali through
simultaneous immunization for children aged 9 months to 15 years.
Although information dissemination has been carried out, knowledge,
perceptions and characteristics of mother and child can influence
the acceptance and uptake of immunization for children. This study
aims to determine the factors that influence acceptance of JE mass
immunization in Bali Province.
Methods: Secondary data analysis was performed on the results
of the JE Supplementary Immunization Activities (SIA) Udayana
University survey which consisted of 1,284 mothers and 2,107
children. The survey was conducted from June-August 2018 in
nine districts/cities in Bali Province. The association between
knowledge, perception and respondents’ characteristics with
acceptance of JE mass immunization was analyzed with chi
square test and multivariate analysis was conducted using logistic
regression.

Results: The proportion of children who received immunization was
93.9% (95%CI: 92.8-94.9). The results of the bivariate analysis showed
that there was a significant association between acceptance of JE mass
immunization with the child’s age, sex, educational status, complete basic
immunization history, mother’s perception of severity, benefits, barriers,
knowledge and sources of information (p<0.05). Multivariate analysis
shows that the variables which significantly increase JE mass immunization
acceptance are information from a combination of media and face to face
education (AOR=3.95; 95%CI: 2.01-7.77), schooling children (AOR=2.43;
95%CI: 1.23-4.79), living outside of Denpasar City (AOR=2.32; 95%CI:
1.49-3.62), children who have received complete basic immunization
(AOR=2.22; 95%CI: 1.42-3.49), face to face information only (AOR=2.11;
95%CI: 1.21-3.70) and girls (AOR=1.68; 95%CI: 1.15-2.46).
Conclusion: Information disseminated via a combination of media and
face to face is the strongest variable influencing JE mass immunization
acceptance. Providing appropriate information through a combination
of media and face to face education by health or non-health workers
needs to be considered.
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INTRODUCTION
Japanese encephalitis (JE) is a disease caused by
the JE Virus (JEV). Transmission is predominately
through Culex tritaeniorhynchus as the vectors
which usually lay their eggs in tepid paddy and
pond water.1 Swine are the main amplifying hosts
for JE and are very efficient at transmitting JEV.2
Globally more than 3 billion people are at risk
for JEV infection. JEV is reported as a major cause
of encephalitis in many Asian countries with an
estimated 68,000 clinical cases annually.3 Countries
endemic for JE in Asia include Korea, Japan, China,
South Asia, Southeast Asia and Australia.3 Most
JEV infections are asymptomatic, with mild symptoms of fever and headache or no obvious symptoms.1 One in 250 infections are estimated to cause
severe clinical symptoms that include high fever,
headache, seizures, neck stiffness, disorientation,
coma, paralysis and death.3 Case fatality rate (CFR)
is reported to vary between 16-30%, where 30-70%
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of those living experience severe sequelae including paralysis and mental retardation.1 Treatment
for JE is currently not available and methods of
control with non-vaccine intervention are also less
effective.4 Currently, immunization is the most cost
effective way to prevent the occurrence of JE in
humans.1,4-7
In Indonesia, there are several provinces that are
high risk for JE including Bali, West Kalimantan,
North Sulawesi, East Nusa Tenggara, Jakarta,
Yogyakarta, Central Java, West Nusa Tenggara and
Riau Islands.1 JE incidence in these areas was previously unknown as there was no adequate surveillance system.2
A hospital-based surveillance was conducted in
2001-2003 in Bali Province and it was found that
JE cases were spread throughout the districts with
an average incidence of 7.1 and adjusted incidence
rate of 8.2 per 100,000 children aged <10 years. CFR
75
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in the study was reported at 10% and 37% experienced neurological sequelae.2 In 2014 a surveillance
of acute encephalitis syndrome (AES) was carried
out in 11 provinces including Bali. The results show
that JE cases tend to increase every year. The highest number was in 2016 (2014-2016) where 43 out
of 326 cases of AES were declared as confirmed
JE cases and as many as 85% of cases were aged
≤15 years. Most cases (17 cases or 39.5%) were
reported from the Province of Bali.
Several countries in Asia have implemented JE
immunization programs, including Japan, Laos,
China, Thailand and several other countries, and
the incidence of JE has been reported to decrease
dramatically in these countries after JE vaccination was implemented into routine immunization
programs.8
Indonesia began initiating JE immunization in
Bali Province (as a pilot project) in 2018, beginning with a JE immunization campaign in the
form of simultaneous immunization in children
aged 9 months to less than 15 years to reduce the
incidence of JE.1 Subsequent vaccines are given to
infants aged 10 months as a routine immunization.1
Immunization campaigns in Bali were conducted
in all districts in March and April 2018 in schools
(kindergarten, elementary, junior high) and
public health centres (PHC), started with intensive preliminary information activities in schools
and non-schools settings. After Bali Province, this
program will be expanded in several other endemic
areas in Indonesia.
In a pilot project in the Province of Bali, an
evaluation of immunization coverage was carried
out by Udayana University in collaboration
with World Health Organization (WHO) in the
form of a Japanese Encephalitis Supplementary
Immunization Activities (JE SIA) survey. The
survey found that the coverage of JE immunization
in the campaign period was 94.45% (95%CI: 93.6795.22). This figure varies in each district between
88.66-98.78%.10 There were 5.55% (95%CI: 4.776.33) of children in Bali Province who did not
receive JE immunization during the immunization
campaign period.
JE immunization does not form herd immunity in the population.4,5,11,12 Children who are not
immunized and live in JE endemic areas, continue
to have a risk of JE infection even though as many as
95% of children already have immunity against JE,
hence for immunization programs to be effective
they must achieve high and continuous coverage.
Determinants of non-JE vaccination acceptance
have been widely published.13-17 A study with an
immunization campaign setting was conducted
in Sukoharjo for the MR vaccine but only in
primary school children in one village, while other
76

studies were not conducted in an immunization
campaign setting and the subjects were not aged
9 months to 15 years. The 2013 Indonesian Basic
Health Research (Riskesdas) does not provide data
on perceptions of mothers. Several studies have
shown inconsistent results regarding the variables
of mother’s perception, knowledge, education level,
socioeconomic status, parental occupation and age
of the child. The role of mothers in child immunization is found to be important in several studies.18-20
Thus there is a knowledge gap in understanding
mothers’ perceptions, characteristics of mothers
and children towards immunization for children
aged 9 months to less than 15 years in a catch-up
campaign especially for JE vaccine.
This study aims to determine the association
between information sources, characteristics of
mother and child and maternal perceptions of
receiving JE mass immunization in children aged
9 months to 15 years in Bali Province.

METHODS
This study is a secondary data analysis of the 2018
JE SIA Udayana University Survey. The survey was
conducted over June-August 2018 in nine districts/
cities in Bali Province.10
The unit of analysis for receiving immunization
is the child, while the mother is the unit of analysis
for socio-demographic characteristics, perceptions, knowledge and sources of information. The
number of respondents in the JE SIA survey was
2,075 consisting of mothers (1,286), fathers (593),
grandparents (112) and other family members
(84). In our study, only mothers were selected, and
from 1,286 respondents two data were incomplete,
bringing the total to 1,284. The number of children
in the JE SIA survey was 3,331, and because in this
study only mothers were selected as respondents,
the number of children analyzed was only 2,107 out
of 1,284 maternal respondents (Figure 1).
The number of mothers in the bivariate and
multivariate analysis is equated with the number
of children, where mothers’ characteristics, knowledge and perceptions are asked once and assumed
to represent all children owned regardless of
their immunization acceptance status. There are
640 mothers whose data is duplicated because they
have more than one child, so the mother’s data
matches the number of children’s data, that is, 2,107.
This was done to avoid difficulties in choosing children who should be excluded from the analysis,
because for one maternal respondent there were
children who received immunizations and some
who did not. Details about the number of samples,
method of sample selection and measurement tools
used in the JE SIA survey have been described in
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the Coverage Evaluation of Japanese Encephalitis
Supplementary Immunization Activities (JE SIA)
report in Bali.
Health Belief Model (HBM) was used as the
framework in the JE SIA survey to understand the
perceptions of the respondents. Mothers’ perceptions was measured with 10 questions. Perception
of susceptibility is measured by three questions
(risk of infection, risk of infection if there are pig
pens and mosquito bites), perception of severity
with three questions (risk of disability, death, incurability), perception of benefits with two questions
about the benefits of immunization and perception of barriers with two questions (adverse event
following immunization and trust in officers). Each
question consists of four multiple choice answers
namely “very sure”, “sure”, “less sure” and “not sure”.
The answer for “very sure” are given a score of four,
“sure” are given a score of three, “less sure” are given
a score of two and “not sure” are given a score of one.
The score of each question is added per section, so
that each section obtains a total score, namely the
total score of perception of susceptibility, total score
of perception of severity, total score of perception
of benefits and total score of perception of barriers. The total scores for perception of susceptibility,
severity, benefits and barriers are grouped into two,
namely “high” and “low” with mean value of the
total score for each section as the cut-off point.
Maternal knowledge is measured by 10 statements covering the mode of transmission of JE, risk
of infection, susceptible age and JE immunization.
Mothers who answer correctly are given a score of
one and if answer incorrectly given a score of zero.
The scores of each statement are added together, so
the total knowledge score of the mother is obtained.
The total knowledge score is further grouped into
three namely “good”, “fair” and “low” with the
cut-off point mean value of the total score.

Figure 1 Unit of analysis selection flow

The JE SIA survey provides residential area data
in the form of districts/cities. In our analysis, the
districts/cities are grouped into two categories
based on the proportion of migrants according
to the data at Bali Province Statistics Office.21
“Category 1” is Denpasar City with the proportion
of migrant population >50% and “category 2” is
8 other districts with the proportion of migrant
population <50%.
Bivariate analysis using a chi-square test was
performed to determine the association between
knowledge, perceptions and characteristics with
the receipt of JE mass immunization. Variables
whose chi-square test results have p<0.025 were
then entered into the multivariate analysis model
using logistic regression with the enter method to
obtain an adjusted odd ratio. This study has been
approved by the Ethics Committee of the Faculty
of Medicine, Udayana University/Sanglah General
Hospital on March 12, 2019.

RESULTS
Table 1 indicates that most respondents graduated
from high school, worked as housewives, were
aged 35 to 44 years, had children who were less
than or equal to two people and lived in the City of
Denpasar area. The most common source of information received by mothers is from the face to face
only category, followed by a combination of media
dissemination and face to face.
Table 2 presents data on the characteristics of
children, where the majority of children are over
five years old, are male, have a school status and
have complete basic immunization status.
Table 3 presents the mean scores of maternal
perception and knowledge. The majority of mothers
have high susceptibility perceptions, high severity
perceptions, high benefit perceptions, low barrier
perceptions and medium knowledge.
Table 4 shows that the variables significantly
related to the acceptance of JE mass immunization
are area of residence, age, sex, educational status
and immunization history of the child, perception
of severity, benefit, barriers, maternal knowledge
and sources of information (p<0.05).
Table 5 presents the AOR values of the independent variables on the acceptance of JE mass
immunization. Variables that are significantly
increase the acceptance of JE mass immunization
are information with a combination of public
media dissemination and face to face (AOR=3.95;
95%CI: 2.01-7.77), children with school status
(AOR=2.43; 95%CI: 1.23-4.79), living outside
Denpasar City (AOR=2.32; 95%CI: 1.49-3.62), children who have received complete basic immunization (AOR=2.22; 95%CI: 1.42-3.49), face to face
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Table 1 Characteristics of mothers
Characteristic
Level of education

Type of employment

Age (years)

District of residence

Information source

n (1,284)

%

No school

41

3.2

Elementary

326

25.4

Junior high

286

22.2

Senior high

449

35.0

College/university

182

14.2

Housewife

509

39.6

Farmer

188

14.7

Merchant

108

8.4

Laborer

51

4.0

Entrepreneur

185

14.4

Private employee

163

12.7

Government employee

24

1.9

Teacher

23

1.8

Other

32

2.5

Median (min-max)

36 (17-62)

15-24

86

6.7

25-34

472

36.9

35-44

538

42.1

45-54

175

13.7

55-64

8

0.6

Klungkung

71

5.5

Bangli

109

8.5

Tabanan

143

11.1

Badung

183

14.3

Gianyar

135

10.5

Karangasem

104

8.1

Buleleng

226

17.6

Denpasar

234

18.2

Jembrana

79

6.2

Combination of media & face to face

388

30.2

Face to face only

559

43.6

Media only

212

16.5

Not informed

125

9.7

Table 2 Characteristics of children
Characteristic
Age (years)
Sex
Education
Immunization

n (2,107)

%

≤5

788

37.4

>5

1,318

64.6

Male

1,068

50.7

Female

1,039

49.3

School

1,510

71.7

No School

597

28.3

Complete

1,817

86.2

290

13.8

Incomplete
78
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Table 3 Mean perception score and mother’s knowledge
Variable
Perception of susceptibility

n (1,284)
Mean score (min-max)
≥7
<7

Perception of severity

Mean score (min-max)
≥7
<7

Perception of benefits

Mean score (min-max)
≥6
<6

Perception of barriers

Knowledge

Mean score (min-max)

%

7.04 (3-11)
887

69.1

397

30.9

7.35 (3-12)
809

63.0

475

37.0

6.02 (2-8)
1,126

87.8

157

12.2

5.43 (2-8)

≥5

1,026

79.9

<5

258

20.1

Mean score (min-max)

5.77 (2-10)

>7

189

14.7

4-7

1,043

81.3

<4

51

4.0

Table 4 A
 cceptance of JE mass immunization by mother’s characteristics, child’s
characteristics, mother’s perception and sources of information
Acceptance of JE immunization
Received
n (%)

Not received
n (%)

No school

63 (90.0)

7 (10.0)

Elementary and junior high

946 (95.1)

49 (4.9)

Senior high

701 (94.1)

44 (5.9)

College or university

268 (90.2)

29 (9.8)

1,172 (94.0)

75 (6.0)

805 (93.7)

54 (6.3)

Denpasar city

360 (90.0)

40 (10.0)

Other district

1,618 (94.8)

89 (5.2)

≤5

718 (91.1)

70 (8.9)

>5

1,259 (95.5)

59 (4.5)

Male

986 (92.3)

82 (7.7)

Female

992 (95.5)

47 (4.5)

535 (89.6)

62 (10.4)

1,443 (95.6)

67 (4.4)

258 (89.0)

32 (11.0)

1,720 (94.7)

97 (5.3)

Variable

p

Mother’s level of education

0.11

Mother’s employment
Employed
Unemployed

0.80

District of residence
<0.01

Age of child (years)
<0.01

Sex of child
<0.01

Education status of child
No school
School

<0.01

Child immunization history
Incomplete
Complete
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Table 4 Continue
Acceptance of JE immunization
Received
n (%)

Not received
n (%)

Low

597 (93.3)

43 (6.7)

High

1,381 (94.1)

86 (5.9)

Low

718 (92.5)

58 (7.5)

High

1,260 (94.7)

71 (5.3)

Low

235 (90.7)

24 (9.3)

High

1,742 (94.3)

105 (5.7)

High

377 (91.5)

35 (8.5)

Low

1,601 (94.5)

94 (5.5)

Low

78 (97.5)

2 (2.5)

Fair

1,585 (93.2)

116 (6.8)

314 (96.6)

11 (3.4)

Not informed

182 (88.3)

24 (11.7)

Media only

310 (90.6)

32 (9.4)

Face to face only

868 (94.5)

51 (5.5)

Combination of media & face to face

618 (96.6)

22 (3.4)

Variable

p

Perception of susceptibility
0.45

Perception of severity
0.05

Perception of benefits
0.02

Perception of barriers
0.03

Mother’s knowledge of JE and JE immunization

Good

0.02

Information sources

<0.01

Table 5 Adjusted OR of independent variables on the acceptance of JE mass immunization
95%CI
Variable

AOR

Upper

Lower

p

0.75

1.81

0.49

0.69

2.49

0.41

0.77

2.28

0.31

Perception of severity
Low

Ref

High

1.17

Perception of benefits
Low

Ref

High

1.31

Perception of barriers
High

Ref

Low

1.33

Knowledge of mother

0.08

Low

Ref

Fair

0.29

0.07

1.24

0.10

Good

0.50

0.10

2.42

0.39

Mother’s level of education

80

0.06

No school

Ref

Elementary and junior high

1.55

0.64

3.76

0.33

Senior high

1.20

0.48

2.97

0.70

College or university

0.83

0.32

2.18

0.70
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Table 5 Continue
95%CI
Variable

AOR

Upper

Lower

p

1.49

3.62

<0.01

0.47

1.84

0.84

1.15

2.46

<0.01

1.23

4.79

0.01

1.42

3.49

<0.01

District of residence
Denpasar City

Ref

Other district

2.32

Age of child (years)
≤5

Ref

>5

0.93

Sex of child
Male

Ref

Female

1.68

Child education
No school

Ref

School

2.43

Child immunization history
Complete

Ref

Incomplete

2.22

Information sources
Not informed

Ref

Media only

1.14

0.61

2.15

0.68

Face to face only

2.11

1.21

3.70

<0.01

Combination of media & face to face

3.95

2.01

7.77

<0.01

information only (AOR=2.11; 95%CI: 1.21-3.70)
and girls (AOR=1.68; 95%CI: 1.15-2.46). While
the variables that are not statistically related to the
acceptance of JE mass immunization are perception
of severity (AOR=1.17; 95%CI: 0.75-1.81), perception of benefits (AOR=1.31; 95%CI: 0.69-2.49),
perception of barriers (AOR=1.33; 95%CI: 0.772.28), information from media only (AOR=1.14;
95%CI: 0.61-2.15), mothers with moderate knowledge (AOR=0.29; 95%CI: 0.07-1.24), mothers
with good knowledge (AOR=0.50; 95%CI: 0.102.42), mothers with higher education (AOR=0.83;
95%CI: 0.32-2.18), mothers with senior high school
education (AOR=1.20; 95%CI: 0.48-2.97), mothers
with elementary and junior high school education (AOR=1.55; 95%CI: 0.64-3.76) and child age
(AOR=0.93; 95%CI: 0.47-1.84)

DISCUSSION
The proportion of children who received immunizations was 93.9% (95%CI: 92.8-94.9), lower but
not significantly compared to the JE SIA survey,
which was 94.5% (95%CI: 93.7-95.2).10 It was due
to the number of unit analysis of immunization
acceptance in this study was only 63%, that is, the
child of the respondent’s mother, whereas if at the

time of the JE SIA survey the respondent was not a
mother were not included in our analysis.
Our study shows that information with a combination of media and face to face, children who go
to school, live outside of Denpasar, have a complete
basic immunization, face to face information only
and girls are significantly more likely to increase
the receipt of JE mass immunization. Information
source is found as an important variable in the
context of acceptance of JE mass immunization
in Bali, where information with a combination of
media (especially television) and face to face (especially health workers and cadres) has a greater role
than just face-to-face, though both are significant.
Information with the media alone was found to be
related in the bivariate analysis but not related in
multivariate analysis.
The concept of face-to-face with effective
communication has been shown to be better with
regard to receiving vaccines22 although other
studies have found that face to face information
has only a low to moderate effect on increasing
the receipt of vaccination of children.23 Therefore,
information in the form of advice/solicitation from
officials may provide results that are better but must
be combined with information through media,
especially television, for maximum results. The
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fact that mothers who have girls (female children)
significantly increases the acceptance of JE mass
immunization cannot be explained in our study
and further research needs to be done to explore
the role of child value factors.24,25
Immunization acceptance is found to be higher
in school children than among those not in school.
This is likely because immunization is easier to do
in schools where the primary school participation
rate in the Province of Bali is 96.44%.26 Whereas
children who are not in school must be immunized at the PHC, and there is a possibility that the
child could not be brought to the PHC by parents
or family for various reasons including busy or
distance from their residence to the immunization
post. These two reasons are also found in other
studies related to uptake of immunization.10,24,27
In our study the age of the child has a significant
relationship with the acceptance of JE mass immunization in bivariate analysis, but no relationship
was found in multivariate analysis. This is likely due
to the more dominant contribution of being school
children than the children’s age.
Children with a complete history of basic immunization significantly increase the acceptance of JE
mass immunization. This is likely related to the
mothers’ positive response to the immunization
program. Previous studies also showed the important role of mothers in children’s immunization.18-20
The highest proportion of children who did not
receive immunizations were found in Denpasar
City, where Denpasar is the capital of the province
of Bali with the highest proportion of migrant
population.21 The proportion of migrants visiting
the PHC may be smaller so that they are not present
when given face-to-face information. The results of
the JE SIA qualitative survey show the phenomenon of lower JE immunization coverage among
migrant populations as compared to locals.10
Migration factors are also found in studies in other
countries where immunization coverage tends to be
lower among migrants than in the general population in Delhi, China, and Nigeria.28–30 The mothers’
preferences to seek immunization services in the
private providers may also have an important role
as reported in other studies.10,31
Higher knowledge of JE or JE immunization,
perceptions of higher severity, higher benefits and
fewer barriers significantly increased the proportion of acceptance in the bivariate analysis, but no
significant relationship was found in the multivariate analysis. This is probably because the provision of information about JE is close to the time
when immunization is given and most children are
immunized at school. The relationship between
the timing of information provision, knowledge
82

and perceptions of mothers, however, remains
unclear. The results of studies on perception are
very dependent on the study setting, indicators
used, conditions at the time of measurement,
research outcomes and results tend to be different
depending on the context of the study.30,32 HBM
also has weaknesses that are generally common in
all models of social cognition, where respondents
may be aware of the purpose of the interview so
are motivated to provide answers that are not
in accordance with their personal perceptions
(socially acceptable answers).33 Other studies show
that the relationship between parental knowledge
and vaccination coverage tends to be non-existent,
and often people receive vaccinations even though
their knowledge is limited about it.32 JE post
immunization campaign surveys in India found
that the acceptance of vaccines by the community
did not depend entirely on knowledge but also on
effective/impact of campaigns carried out through
mass media.34 On the other hand, the factor of
trust in health care providers and culture might be
more influential, so one of the recommendations
from The Strategic Advisory Group of Experts
(SAGE) is to measure the possibility of parents’
doubts about vaccines, for example in the instance
of a culture that does not allow children to be
immunized.25,32
Our study did not find a significant relationship
between maternal education and the acceptance
of JE mass immunization in both bivariate and
multivariate analyzes. Mother’s education was also
found to be unrelated to the acceptance of Measles
Rubella mass immunization in Sukoharjo15 while
other studies found the opposite.35–37
Our study cannot be used to infer causal
relationships. Another limitation is that in the
analysis there was duplicated maternal data from
1,284 mothers to 2,107, whereas only 1,284 were
analyzed to find difficulties in determining immunization acceptance for mothers who had more
than one child where there were children who were
immunized and some were not. The results of the
bivariate analysis comparing the status of receiving
JE immunization in mothers with one child (644)
and duplicated mothers (2,107) were found to be
differences in perception of severity, perceived
benefits, perceived barriers, maternal education and
area of residence. However, in multivariate analysis,
the differences only occur in the area of residence.

This shows that potential biases due to duplication
may occur but are not significant. In addition, there
is the possibility of a recall bias about events that
have occurred a long time ago, namely the provision of basic immunization to children, especially
in children of higher age.
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CONCLUSION
Information delivered with a combination of media
and face to face education, school children, children with complete basic immunization status,
girls and only face to face information source had
the highest contribution in JE mass immunization
acceptance. Intensive information with the appropriate channels is needed during the immunization
campaign period, especially by optimizing the role
of health and non-health workers and using television as the education media. The afternoon working
hours of the immunization services at PHC and the
involvement of private clinics or hospitals during
the campaign should be considered to minimize
the number of children who are not immunized
because their families cannot take children to the
PHC during working hours in the morning.
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