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ABSTRACT
Background Japanese Encephalitis (JE) is a mosquito-borne vi-
ral disease that can affect the central nervous system and cause
several complications and death. In Indonesia, particularly in Bali,
studies of JE in humans are still very limited.
Objective To assess the clinical manifestations and outcome of
JE in Bali and to identify some possible associated factors and
monthly distribution of admission to the hospitals.
Methods A cross-sectional study was conducted in 8 district hospi-
tals, army hospital, and Sanglah central hospital, as surveillance cen-
ters in Bali, from July 2001 through January 2003. Subjects less than
12 years of age and residences of Bali province who were suspected
of having acute viral encephalitis, aseptic meningitis, and acute flac-
cid paralysis referred from all health facilities were included in this
study. The diagnosis of JE was established by detection of virus-spe-
cific IgM in CSF and serum, with IgM capture enzyme-linked
immunosorbent assay (MAC ELISA)
Results During the study, 158 subjects with encephalitis were in-
cluded; 55 (34.8%) were caused by JE and 103 (65.2%) were caused
by non-JE. It showed that pig owning and rice farming were signifi-
cantly associated with JE (PR= 3.02, 95% CI 1.29; 7.10; P= 0.009
and PR= 2.86, 95% CI 1.30; 6,31, P= 0.008, respectively). Most
subjects (46.2%) were under 2 years old with mean age of 37.24
(SD 32.24) months. Forty-two (26.6%) subjects had nuchal rigidity,
and all of them had aseptic meningitis. Denpasar had the highest
prevalence of non-JE cases. Bangli and Klungkung had the lowest
prevalence of JE and non-JE. The highest prevalence of JE was in
Gianyar. Peak prevalences of JE were in April and May 2002. Peak
prevalences of non-JE were during August-October 2001 and in
March-April 2002. Four (7.3%) subjects of JE group and 25 (24.3%)
subjects of non-JE died. There were 25 (45.5%) out of 55 subjects
who survived with disability. Twenty-four (43.6%) JE subjects and
34 (33.0%) non-JE subjects had good outcome.
Conclusions Around one third of the subjects were positively di-
agnosed as JE. The highest prevalence of JE was found in Gianyar.
Peak prevalences of JE are in April and May 2002. Pig owning and
rice farming are associated factors. Almost half of JE subjects sur-
vived with disability [Pediatr Indones 2006;46:13-19].
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J
apanese Encephalitis (JE) is a zoonosis disease

where the Japanese Encephalitis Virus (JEV) most

commonly infects domestic animals, birds, bats,

snakes, and frogs, although it infects human beings

by accident. It is one of several mosquito-borne viral

diseases that affects the central nervous system and

causes several complications and death. JEV has a

complex lifecycle which involves domestic pigs and

specific types of mosquito, Culex tritaeniorhynchus,

which lives in rural rice-growing and pig-farming

regions.1

Many areas in Asia, including Japan, Korea,

China, India, Thailand, Indonesia, Malaysia, Vietnam,

Taiwan, and Philippines, where the disease-causing

arbovirus is always present, are endemic for JE. In Ja-

pan, during the period of 1948 to 1959 in summer,

3687 JE patients were reported and 42% died, where

the highest occurred in 19502 and derived from rural

areas.3,4 The majority of JE patients were children less

than 15 years and the peak age was 1-5 years  (45 %)5

with the case fatality ratio 33%5 where male is domi-

nant.4,6  JE patients have unfavorable neurological

sequelae from 30-50%.4,6 According to MRI findings,
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zures (convulsions), bulging anterior fontanel, vom-

iting, headache (in children aged >5 years), general-

ized malaise, dizziness, coryza, nausea, and diarrhea.

The final diagnosis of encephalitis or aseptic menin-

gitis was confirmed by the result of cerebrospinal fluid

(CSF) examination which was colorless, clear to opal-

escence turbidity, Nonne -/+, Pandy -/+, amount of

cells 10 to hundreds/mm3 with mononuclear cells pre-

dominantly, normal glucose, and elevated protein.

AFP is characterized by rapid onset of weakness of

extremities, often including weakness of respiration

and swallowing muscles, progressing to maximum se-

verity within 1 to 10 days.

Written informed consent was obtained from the

patients’ parents who agreed to participate in the study

and for lumbar and venous punctures at admission.

When possible, follow up of CSF and blood specimens

were obtained 1-2 weeks later. The specimens were

kept in freezer in the district hospital and the team of

field workers picked it up and stored it at -700C prior

to JE assay at central public health laboratory in

Denpasar, Bali. Patients were excluded from the study

if proven to have bacterial meningitis, sepsis, malaria,

brain abscess, or tumor.

After the diagnosis of encephalitis, aseptic men-

ingitis, or AFP were confirmed, the diagnosis of JE

was established by detection of virus-specific IgM in

CSF and serum, with IgM capture enzyme-linked

immunosorbent assay (MAC ELISA), described by

Burke and Nisalak.11,12 Subjects were considered as

confirmed JE if anti-JE virus IgM antibody was present

in CSF (1:10 dilution), and they were considered as

probable JE if anti-JE virus IgM was detected only in

serum (1:100 dilution). Since the dengue virus was

also endemic in the same study area, the IgM capture

ELISA was not specific to differentiate recent JE vi-

rus infection from another Flavivirus infection; there-

fore, an IgM capture ELISA for dengue virus was per-

formed on all specimens.13 Laboratory tests for JE di-

agnosis was carried out at central public health labo-

ratory in Denpasar, Bali. External confirmations of

ELISA results were blinded and performed on a sample

of specimens at the reference laboratory of the Armed

Forces Research In Medical Sciences (AFRIMS). The

probable JE was included in non-JE cases. To deter-

mine the exact distribution of JE in each district area,

the result of JE patients at Sanglah central hospital

were distributed to the subject’s original location.

JE patients showed lesions in the thalamus, cortex,

midbrain, cerebellum, and spinal cord.7 If the virus

attacks the spinal cord, acute flaccid paralysis (AFP)

may occur.8

In Indonesia, study of JE in human is still lim-

ited. Lubis9 reported 118 children, with clinically

suspected JE by serological confirmation with

haemagglutination inhibition (HI) and immune ad-

herence haemogglutination (IAHA) tests, showed

a 4-fold increase against JE antigen in 30 (25.4%)

subjects. Until recently, there is no JE study which

covers all district hospitals in the Bali province, ex-

cept one JE study conducted by Kari10 during the

period of October 1990 to July 1995 which reported

40 (51.9%) JE subjects of 77 acute viral encephali-

tis in Sanglah hospital. The aim of this study was

to assess the clinical manifestations and outcome

of JE in Bali. In addition, to identify some possible

associated factors and monthly distribution of hos-

pital admissions.

Methods

This cross-sectional study was conducted in 8 district

hospitals, Army hospital Denpasar, and Sanglah

central hospital as surveillance centers in Bali, from

July 2001 through January 2003. The study protocol

was approved by General Director of Disease Control

and Environmental Health, Ministry of Health

Indonesia, Bali Governor, and Bali Health Office.

The subjects were patients aged 0 to 12 years

with the diagnosis of suspected  acute viral encepha-

litis, aseptic meningitis, and acute flaccid paralysis,

referred from all health facilities in Bali providing

health care such as sub-district health centers, vil-

lage health clinics, and private hospitals and clinics,

for further evaluation and treatment. Before the study

started, a series of workshops were provided for all

pediatricians and general practitioners to increase the

awareness of the disease and to refer them to surveil-

lance centers. Clinically, suspected encephalitis or

aseptic meningitis was defined as those with acute

onset of fever (axillary temperature>380), with any

neurologic deficits (including changes in mental sta-

tus or level of consciousness, cranial nerve deficits,

motor or sensory  system deficits), and had one or

more signs or symptoms, such as neck stiffness, sei-
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To determine whether sex, pig owning, and rice

farming are associated factors for JE versus non-JE,

cross tabulation analysis was performed using preva-

lence ratio, and chi-square test to show its strength of

relationship and statistical significance. Statistical

analysis was performed using SPSS for Windows, ver-

sion 10.0. Statistical significance was taken at P<0.05,

and 95% CI was also calculated to show precision.

Results

There were 161 subjects of encephalitis during the

study period. Three subjects were excluded (1 due to

malaria, 1 bacterial meningitis, and 1 septicemia). All

of the remaining subjects had viral encephalitis and

aseptic meningitis, and there were no AFP. Fifty-five

subjects (34.8%) had JE and 103 subjects (65.2%) had

non-JE (Table 1).

In the analysis of association between the fac-

tors and presence of JE, it was shown that sex was not

associated with the presence of JE; however, owning

pig and rice farming were significantly associated

(PR=3.02, 95% CI:1.29; 7.10, P=0.009/ PR=2.86,

95% CI:1.30; 6.31, P= 0.008, respectively) (Table 2).

Most subjects (69.6%) were well-nourished,

6.3% over weight, and 24.1% malnourished. Based

on nutritional status, there were no significant differ-

ence (P=0.069).

The distribution of JE and non-JE subjects ac-

cording to age showed that most (46.2%) were under

2 years old [mean 37.24 (SD 32.24) months] and the

range was 4-125 months. There was a statistically sig-

nificant difference in the distribution based on age

groups (P=0.001) (Table 3).

All subjects (100%) had fever and decreased

consciousness. Forty-two (26.6%) had nuchal rigid-

ity, and all subjects had aseptic meningitis. Other clini-

cal manifestations are shown in Table 4.

With regards to area distribution, Denpasar was

the area with the highest prevalence of non-JE cases,

while Bangli and Klungkung had the lowest preva-

lence of JE and non-JE (Figure 1). The highest preva-

lence of JE was in Gianyar, while Tabanan and

Karangasem had the same prevalence.

Based on the time of admission, the peak preva-

lence of JE were in April and May 2002. In the non-

JE group, the peak prevalence were during the period

of August-October 2001 and during March-April 2002

(Figure 2).

Regarding the outcome of disease, 4 (7.3%) sub-

jects of JE and 25 (24.3%) subjects of non-JE group

died. Twenty-five out of 55 subjects (45.5%) survived

with disabilities. Twenty-four (43.6%) subjects with JE

and 34 (33.0%) non-JE had good outcome (Table 5).

Discussion

In our study, aseptic meningitis due to JEV was 16 of

55 JE (29.1%) subjects. There was also aseptic

meningitis due to non-JEV which had not been tested

yet. Infections with JEV can be asymptomatic,

resulting in mild febrile illness or aseptic meningitis,

or presented as severe meningomyeloencephalitis.14

The viral causes of aseptic meningitis are enteroviruses

(e.g. Coxsackie B, echoviruses, polioviruses), mump

Diagnosis

Viral encephalitis
Aseptic meningitis

Total

JE (%)

39(33.6)
16(38.1)

55(34.8)

Non-JE (%)

77(66.4)
26(61.9)

103(65.2)

Total (%)

116(73.4)
42(26.6)

158(100)

TABLE 1. DISTRIBUTION OF ENCEPHALITIS (VIRAL AND

ASEPTIC) AMONG JE AND NON-JE CASES

TABLE  2. THE ASSOCIATION OF SOME POSSIBLE ASSOCIATED FACTORS WITH

THE PRESENCE OF JE VS NON-JE

Associated factors

Sex (male)
Pig owning
Rice farming

JE
  (n=55)

28
47
45

Non-JE
 (n=103)

52
68
63

 Prevalence
ratio

1.01
3.02
2.86

P

0.960
0.009
0.008

95% CI

0.53;1.96
1.29;7.10
1.30;6.31
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virus, herpesvirus hominis (type 2 strain), and the

lymphocytic choriomeningitis virus.15

In our study, most parents raised pigs near their

house and lived near rice fields (distance between house

and rice field <100 m). JE prevalence in Denpasar was

the second highest after Gianyar although people in

Denpasar rarely raised pigs near their house. Bali has

established a unique irrigation system called subak. The

water is efficiently distributed for cultivating rice fields

between each subak which rotates the water for the

rice field. Thus, the Balinese rice field is cultivated three

times annually resulting in permanent breeding site for

the principle mosquito species of Culex tritaeniorhiynchis,

Culex gelidus, and Culex fuscocephala which have been

incriminated as vectors in Bali.16 In rural areas, each

Balinese family raises one or more pigs in their back-

yard which may amplifying hosts as JE reservoir. The

mobility of people from rural to urban, vice versa, was

high and easily done since the farthest district in Bali

island can be reached in 3 hours by car from Denpasar.

Therefore, the tropical environment, agricultural prac-

tices, and behavior in Bali facilitated the year round

transmission of JEV through host-mosquito cycle in

rural as well as in urban area.

In our study of 55 JE subjects, 25 (45.5%) were

children aged 2 to 6 years. The older the age, the lower

the morbidity of JE. No JE was found in the age of 10

to 12 years old. The result that higher morbidity

occured among children aged 3 to 6 years is consis-

tent with the higher risk in this group due to behav-

ioral factor. It could be explained that children may

spend more time outside the house playing with their

peers in dusty conditions, allowing an increase of ex-

posure.14 Tapering off age-specific attack rates after

the age of age 14 years is accompanied by increased

prevalence of neutralizing antibody in this age group,

indicating that the reduced attack rates in heavily

affected population is due to immunity resulting from

natural exposure and subclinical infection.17

Before and during admission day, all JE subjects

had fever and decreased mental status. This was simi-

lar to that found by Kumar18 (fever 94.5% and coma

grade I, II, III 100%) in children aged 0 to 12 years in

endemic areas of JE in northern India. In contrast,

nuchal rigidity was observed more frequently, i.e.

29.1% as compared to only 13% reported by Kumar18

yet less than that reported by Rao,19 i.e. 48% of sub-

jects. Vomiting occurred in 58.2% of our JE subjects,

similar to that found by Kumar,18 i.e. 54.3%. Convul-

sion was observed in 90.9% in our study, similar to

that found in studies by Kumar18 and Rao,19 i.e. 84.7%

and 92%, respectively. In susceptible individuals, JEV

invades parts of the central nervous system, such as

brain parenchym and meningen through a complex

process; JEV enters and replicates within neuron as

well as meningen. This infectious process will result

in clinical manifestation of JE such as fever, loss of

consciousness, meningeal irritation, vomiting, convul-

sion, and headache.

Outcome

Dead
Alive with disability
Alive sick
Alive well

JE (%)
n=55

     4 (7.3)
   25 (45.5)
     2 (3.6)
   24 (43.6)

Non-JE (%)
n=103

       25 (24.3)
       32 (31.0)
       12 (11.7)
       34 (33.0)

TABLE  5. DISTRIBUTION OF OUTCOME IN JE AND NON-JE

Clinical manifestation

Fever
Decrease of mental status
Coryza
Diarrhea
Nuchal rigidity
Vomiting
Convulsion
Bulging fontanel
Headache*

JE (%)
n=55

       55 (100)
       55 (100)
         2 (3.6)
         0 (0)
       16 (29.1)
       32 (58.2)
       50 (90.9)
         2 (3.6)
       21 (52.5)

Non-JE (%)
n=103

     103 (100)
     103 (100)
         7 (6.8)
         4 (3.9)
       26 (25.2)
       63 (61.2)
       92 (89.3)
       17 (16.5)
       19 (47.5)

* For children>5 years old (n=40)

TABLE  4. CLINICAL MANIFESTATIONS OF JE AND NON-JE

Age (years)

<2
2–4
>4– 6
>6– 8
>8–10
>10–12

Total

JE (%)
n=55

   15 (20.5)
   13 (34.2)
   12 (60)
     8 (50)
     7 (70)
     0 (0)

55

Non-JE (%)
n=103

    58 (79.5)
    25 (65.8)
      8 (40)
      8 (50)
      3 (30)
      1 (100)

103

Total
(%)

     73 (46.2)
     38 (24.1)
     20 (12.7)
     16 (10.1)
     10 (6.3)
       1 (0.6)

158

X2=19.760; df=5, P=0.001

TABLE 3. DISTRIBUTION OF AGE IN JE AND NON-JE
SUBJECTS
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FIGURE 1. DISTRIBUTION OF JE AND NON-JE BASED ON DISTRICT/CITY AREA

DURING THE PERIOD OF JULY 2001 TO JANUARY 2003

FIGURE 2.  MONTHLY ADMISSION OF JE, NON-JE IN BALI SURVEILLANCE

HOSPITALS, DURING THE PERIOD OF JULY 2001 TO JANUARY 2003
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Our study showed that JE was endemic in Bali

since JE appears almost every month, especially dur-

ing the wet season in all districts, including the city of

Denpasar. Among the tourists, a-10-year-old Austra-

lian girl,20 a-60-year-old Swedish woman,21 and a-50-

year-old Danish man,22 who stayed for two weeks, 10

days, and 12 days, respectively in Bali, experienced JE

since they had not yet the immunity against JEV.

The case fatality rate of 7.3%, which we ob-

served, was less than that of  reports in Kampangphet,

Thailand (33%),5 India (10% to 60%),4 and

Bangkok, Thailand (25.3%).23 Death is presumed to

result from infection, dysfunction, and destruction

of neurons. Mortality is related to a short prodromal

syndromes, deep coma, abnormalities in tone and

breathing, and decerebrate posturing.18 According

to Rao,19 ignorance kills more children than does

JEV per se, where the main reason for high morbid-

ity and mortality rates in India is improper or inad-

equate nursing care.

In our study of 55 JE subjects, 25 (45.5%) sur-

vived with disabilities such as paresis, spastic paraly-

sis, decerebrated rigidity, verbal aphasia, and extrapy-

ramidal syndromes. The majority of survivors had se-

vere neurological sequelae, including polio-like flac-

cid paralysis.8 Of 144 JE cases, 33 (23%) had severe

sequelae and 99 (68.8%) had minor, moderate and

severe sequelae.24

We note certain study limitations. First, the main

shortcoming of this study is that mortality in JE cases

may underestimate by the fact that death may to some

extend largely occurred before the arrival in the hos-

pital, therefore, the mortality rate may be lower than

the true value. Most death may occur at home or on

arrival due to the acute illness of its nature or man-

agement delay. Second, likewise mild JE cases mani-

festing only by febrile convulsions may invariably have

been missed. This omission may have further contrib-

uted to the underestimation of true JE incidence in

Bali. Community based study may be important to

answer those gaps.
 In conclusion, around one-third of patients

diagnosed as having encephalitis are positively di-

agnosed as JE. The highest prevalence is in Gianyar.

Peak prevalence of JE are in April and May 2002.

Almost a half of JE subjects survived with disabil-

ity. Pig owning and rice farming are the associated

factors.
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