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Abstract  In tropical regions, influenza virus activity can occur throughout the year. The aim of this research was to 
investigate the epidemiology of influenza-like illness (ILI) and the circulation of laboratory-confirmed influenza viruses in 
Java Island, Indonesia during 2011. ILI cases were analysed based on demographic characteristics (age, sex and origin of site) 
and we have also assessed patient contact with dead poultry. Numbers of ILI cases differed considerably between the six 
different sites in Java. Most ILI cases occurred in Semarang (central Java) and the least in Bandung (West Java), with most 
cases overall reported in children under 5 years of age. ILI was more frequent in males than females. Contact with dead 
poultry was most commonly observed in adult males and children aged 6-12 years old. Of the ILI cases, 18.72% were 
confirmed to be positive for influenza virus using molecular detection techniques in the laboratory. Of these, influenza A 
viruses predominated over influenza type B, with 9.12% of ILI cases A/H3N2 and 5.60% A/H1N1pdm09. No seasonal 
A/H1N1 or A/H5N1 subtype viruses were detected. Peak A/H3N2 activity occurred in December and peak A/H1N1pdm09 
activity in January. Together, these data provide important baseline information regarding the incidence of ILI and the 
circulation of influenza viruses in different regions of the island of Java. 
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1. Introduction 
Influenza viruses are members of the family 

Orthomyxoviridae and are divided into three types: A, B and 
C. Type A and B viruses cause epidemics of respiratory 
illness which are often associated with increased 
hospitalization and mortality. Influenza type C viruses cause 
mild infections and is not a major cause of disease in humans. 
Poultry is a major reservoir of influenza A viruses. [1] 

Global influenza surveillance indicates that influenza 
viruses can be isolated from people throughout the world in 
all months of the year. In countries with four distinct seasons, 
influenza occurs most commonly in the winter months. In the 
northern hemisphere, influenza activity usually occurs 
between November and March, compared to a peak between 
April and September in the southern hemisphere. In tropical 
regions, influenza activity can be observed at any time 
throughout the year. [1] 

Epidemiology is the study of distribution anddeterminant
s of health-related issues in a specified population. [2] Since 
influenza viruses exhibit high rates of mutation, it is 
important to understand its epidemiology in order to prepare 
for epidemics and pandemics associated with this disease. 
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Indonesia is an archipelago which consist of thousands of 
islands spread along the equator line. Each island has unique 
geographic and demographic characteristics. Indonesia has a 
tropical climate with two seasons, a dry season and a wet 
season. [3] In the wet season, disease associated with a range 
of microbes, including viruses, often increases in incidence. 
It has been proposed that in the wet season the humid air 
facilitates growth and spread of respiratory pathogens. [4] In 
addition, the combination of poverty, population density and 
population migration can expedite the spread of respiratory 
infections. As a result, a number of infectious diseases of the 
respiratory tract, including influenza, may spread rapidly in 
countries with these population demographics. [5] 

Java is one of the major islands in Indonesia. 
Approximately 60% of the total population of Indonesia live 
on the island of Java. Therefore, understanding the  
circulation of influenza viruses in the island of Java is 
particularly important to gain insight regarding particular 
types and subtypes of viruses currently circulating and to 
provide information which may be used to minimize the 
impact of future pandemics. Influenza viruses are constantly 
changing due to genetic mutation so it is important to 
monitor their genetic and antigenic characteristics. In general 
terms, the total number of influenza-like illness (ILI) cases 
which arise in a region reflects the circulation of influenza 
viruses in that region. [6] This study aim at examining the 
epidemiology of influenza-like illness (ILI) cases in Java 
Island. 
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2. Methods 
This study uses ILI surveillance data from National 

Institute of Health Research and Development (NIHRD) 
from 6 sites in Java Island including Bandung, Tangerang, 
Jakarta, Yogyakarta, Semarang and Malang. ILI was defined 
as presentation with sudden onset of fever (temperature, 
≥38.0°C) plus cough and/or sore throat, which was not 
diagnosed as other diseases. Throat and nasal swabs were 
taken from patients who met this case criteria by trained 
health workers at health centers. Polymerase Chain Reaction 
(PCR) was used to determine the type and subtype of 
influenza viruses in these specimens by regional laboratories, 
and results were confirmed by the Virology Laboratory, 
National Institute of Health Research and Development, 
Jakarta. [7] 

The data used in this study comprises (i) demographic data 
(age, sex, site of origin), (ii) risk factors associated with 
influenza virus infection, including contact with dead 
chickens, (iii) monthly of presenting case and (iv) results 
from real-time reverse-transcription PCR (rRT-PCR) assays 
on clinical specimens. Data was cleaned using STATA to 
eliminate variables not needed for further analysis.  

Total ILI cases are presented as a percentage for number 
of cases for each site. Distribution of ILI cases by sex and 
age were determined by analyzing variable data including 
the original site, gender and age of the patient. Age variables 
are classified into six groups: 0-5; 6-12; 13-17; 18-34; 35-49 
and over 50 years. Afterwards, age group and gender was 
analyzed based on the status of contact with dead chickens. 
The percentage of ILI positive influenza cases was 
calculated by using combined data from 6 sites. Cases with 
no specimens were eliminated. The persentage of ILI 
positive influenza cases, type and subtype are calculated and 
presented in tabular form. Monthly distribution of influenza 
virus type and subtype circulating in Java were also 
determined. 

3. Results and Discussions 
3.1. The Number of ILI Cases in Java 

625 ILI cases were recorded in Java during 2011. The 
highest number of ILI cases occured in Semarang, followed 
by Malang, Jakarta, Yogyakarta, Tangerang and Bandung, 
respectively (Table 1). Semarang is located near the sea and 
is therefore associated with an increased risk of tidal floods. 
These floods have the potential to promote spread of 
infectious diseases as residual water remains in pools and 
puddles for several days. These pools can serve as a reservoir 
for influenza viruses, especially if contaminated by poultry 
waste. In Tangerang, Jakarta, Yogyakarta and Bandung the 
number of ILI cases were markedly less than in Semarang 
and Malang. In these regions, ILI patients may be treated in 
hospitals rather than in local health centers and these cases 
would not be recorded for the purposes of this study. 

Influenza viruses circulate throughout the world, 

including temperate, subtropical and tropical regions, [8] 
indicating that viruses can survive in diverse climates and 
geographical conditions. [9] The infectivity of influenza 
viruses is sensitive to fluctuations in temperature, pH, 
salinity and the presence of organic materials. [10] Java is 
the most densely populated region in the world and 
Indonesia's economic activities are concentrated in this 
island. This creates and environment where influenza viruses 
are likely to transmit between humans in close contact by 
droplets and aerosols. Aerosols are much smaller than 
droplets and so transmit virus more effectively. [11] When 
overcrowding occurs in a region, it has the potential to 
impact on land use, agricultural and livestock intensification 
and this in turn may increase the risk of influenza infection. 
[8, 12] 

Table 1.  ILI Cases from Each Region as a Percent of total ILI in Java 

Original Site Total Number of ILI Cases (%) 
Bandung 9,4 

Tangerang 11,2 
East Jakarta 12,6 
Yogyakarta 11,2 
Semarang 28,2 
Malang 27,4 

3.2. Distribution of ILI Cases by Ages 

ILI cases occur in all age groups, mostly among children 
aged 0-5 and 6-12 years old. The incidence of ILI dropped in 
13-17 year olds but increased again in the 18-34 age group 
(Table 2). Our results are in accordance with previous 
studies which report that children have the highest rates of 
influenza virus infection. [13]  

Table 2.  Distribution of ILI Cases by Ages and Gender 

Demographic 
Factor 

Distribution of 
ILI Cases (%) 

Contact with dead 
Chicken (%) 

Ages 
0-5 
6-12 
13-17 
18-34 
35-49 
>50 

 
41,92 
27,84 
7,20 
14,56 
6,40 
2,08 

 
6,49 

12,07 
4,44 
9,89 
7,50 

0 

Gender 
Female 
Male 

 
46,40 
53,60 

 
5,88 
6,61 

At pre-school ages, children are generally outside of the 
house and this has the potential to increase exposure to 
influenza and other respiratory viruses. School is likely an 
important location for influenza transmission and the timing 
of children returning to school after holidays has been 
associated with influenza epidemics. [9] Several studies 
show that children play an important role in spreading 
influenza within families, schools and neighborhoods. 
[14-16] 
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Table 2 indicates that 14,56% of total ILI cases were 
recorded in the 18-34 age group. This is a serious concern as 
this age group have generally entered the workforce and 
influenza disease could result in absence from work, 
lowering the productivity of workers. [17] Based on the 
National Social-Economic Survey in 2001 [18], 59% of 
teenagers 15-19 years of age were smoking. Smoking is an 
important risk factor that can affect respiratory tract 
infections such as influenza.  

The distribution of ILI cases at different ages is useful to 
provide guidance of particular groups to be targeted for 
vaccination to control the impact of influenza infections. 
[19] 

3.3. Distribution of ILI Cases by Gender 

The number of ILI cases also varied by gender (Table 2). 
More than half of all ILI cases occured in males. Differences 
in gender could affect exposure to pathogen, vulnerability to 
infection, health-seeking behavior and immune responses to 
pathogens, resulting in differences between males and 
females in the incidence, duration, severity and case fatality 
rates following infection. [20] 

Behavior risk factors such as smoking are more common 
in males than females. Females have better hand hygiene 
than males. [20] Simple hygienic behavior such as washing 
hands has an important role in preventing the transmission of 
influenza virus and therefore limits influenza disease. 
According to the WHO survey of 59 countries in 2002-2004 
regarding health care access, adult females sought treatment 
for illness more commonly than males in both low- and 
high-income countries. [20-21] 

Males and females also have different roles in society. In 
Indonesia, males are generally the primary source of income 
for the family and actively work outside the home whereas 
females are responsible for taking care of the home and the 
family. Therefore, exposure to pathogens such as influenza 
may be more likely in males rather than females. 

3.4. Distribution of ILI Cases by the Contact Status with 
the Dead Chickens 

Children aged 6-12 years old had the highest incidence of 
contact with dead poultry (Table 2). However, the highest 
number of ILI cases occurred at the age 0-5 years where 
contact with dead chickens occurred less frequently (Table 
2). Contact with dead poultry is certainly not the only factor 
affecting the incidence of ILI, although it can be particularly 
important in the acquisition of A/H5N1 infections. However, 
the incidence of ILI due to seasonal virus strains is strongly 
influenced by many different factors including population 
density and behavior, nutrition, personal and environmental 
hygiene and pollution. [5] 

Based on gender, contact with dead poultry occurred more 
commonly in males rather than females (Table 2). In 
Indonesia, the practices associated with raising chickens 
around the home are often performed by the male. These 
habits increase the risk of avian flu infection. [18] Rural 

people raise chickens in the yards surrounding the family 
home and the birds are used for their own consumption or 
sometimes in cockfights. The chickens are allowed to roam 
during the day and put into a cage during the night. Larger 
poultry farms are sometimes located close by and birds may 
also be sold at nearby markets. When some birds are sick, 
they are often housed with healthy birds due to space 
restrictions, which may promote spread of avian influenza 
viruses. Particular care must be taken when handling chicken 
products for consumption due to the potential for human 
infection with avian influenza viruses. Farmers are also 
advised not to use chicken wastes as fertilizer in their field. 
[18] 

3.5. The Percentage of Influenza Positive of ILI Cases 

Laboratory-confirmed influenza virus was detected in 
18.72% of all ILI cases in Java. The low percentage of 
laboratory-confirmed cases likely occurred due to 
misinterpretations related to case definition as a number of 
patients presented with body temperatures of < 38℃, often 
as the result of reduced temperature due prior consumption 
of medicine before visiting the health center. In 2012, the ILI 
case definition follows the WHO guideline, hopefully the 
number of positive influenza will increase. [22] Recent study 
in Cambodia found that surveillance for acute fever provide 
a significant increase in the number of influenza patients 
identified. [23] 

3.6. Frequency of Types and Subtypes of Influenza 

Tabel 3.  Types and Subtypes of Influenza Virus in Java Island in 2011 

Types of Influenza Distribution of Positive ILI 
Influenza Cases (%) 

Types 
A 
B 

 
14 
4 

Subtypes 
H1 
H3 
H5 

H1 pandemic 

 
0 

9.1 
0 

5.6 

Of the laboratory-confirmed influenza cases, type A was 
detected more frequently than type B viruses (Table 3). Of 
the type A viruses, the H3 subtype was detected more 
frequently than the H1pdm09 subtype. Seasonal H1 and H5 
subtypes of influenza A virus were not detected in this study 
(Table 3). H5 cases are often associated with severe 
symptoms and require specialized hospital treatment. Since 
data for our studies was derived only from health centers, the 
possibility to detect acute H5 cases was small. Previous 
reports indicate that clinical symptoms associated with H3 
subtype infections can be more severe than those associated 
with H1pdm09 infections. [24] If this were true, the mild 
clinical symptoms associated with H1pdm09-infected people 
in our study may mean that they did not seek treatment. This 
could be a factor contributing to the low H1pdm09 incidence 
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in our study. 

3.7. Monthly Distribution of Influenza Cases 

Monthly distribution of influenza in Java fluctuates 
throughout the year. At the beginning of year the incidence 
of laboratory-confirmed influenza increases, then declines 
such that influenza was not detected in August and 
September. Confirmed cases appeared again in October, rose 
significantly in November and reached peak activity in 
December. In January, February, March and December, the 
number of ILI cases increased more than the average of ILI 
cases. (Figure 1).  

In tropical areas three distinct patterns of influenza 

infection have been observed: all year round with peaks 
related to the wet seasons; all year round with biannual peaks 
associated with the wet season and winter months and 
influenza activity that occurred without a clear seasonality. 
[25] 

In Indonesia, October to April represents the wet season. 
Highest rainfalls occur in January and February. [26] Our 
data indicate that the highest number of laboratory- 
confirmed influenza cases occur at the beginning and at the 
end of year. Rising humidity can affect the outer envelope of 
the virus which in turn can increase its survival rate. [9, 11] 
Immunity also tends to decline in the wet season so and this 
may affect susceptibility and spread of influenza virus. [11] 

 

Figure 1.  Java’s Monthly Activities of Influenza Cases in 2011 

 

Figure 2.  Java’s Monthly Distribution of Influenza Virus Subtypes in 2011 
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In August and September, no laboratory-confirmed 
influenza was detected, perhaps reflecting the dryer climate 
at these times. Increased levels of sunlight may reduce virus 
survival as it has been shown to be germicidal against viruses. 
[11] 

3.8. Monthly Distribution of Influenza Virus Subtypes 

H3 subtype influenza A viruses were most commonly 
detected in December, whereas the number of 
laboratory-confirmed cases of H1pdm09 peaked in January 
(Figure 2). These data correspond with data from Flunet [27], 
showing that H3 is the predominant subtype circulating in 
Indonesia in 2011, appearing at the end of year and that 
H1pdm09 was the predominant virus circulating at the 
beginning of year. 

Many studies investigating the seasonal patterns of 
influenza have been reported, [28-29] but the mechanisms of 
virus spread and emergence of new variant viruses are still 
not well understood. [1] The seasonal pattern of influenza is 
clearly influenced by biological factors and by 
environmental factors. Biological effects such as viral 
evolution, immune responses to the virus and variability in 
the health of the human hosts could be detected and analysed 
via laboratory-based research. At the same time, these data 
should be correlated with environmental factors such as 
crowding, indoor heating, ambient temperature, air travel, 
bulk aerosol transport and other meteorological variables to 
obtain a more thorough understanding regarding the 
seasonality of influenza virus infections. [30] 

4. Conclusions 
We have analysed ILI cases from 6 different regions in the 

island of Java, Indonesia during 2011 and report marked 
differences in the incidence of ILI between these sites. The 
highest incidence was recorded in Semarang and the lowest 
in Bandung. ILI cases occurred in all age groups, but most 
commonly in children aged 0-5 years old. Males tended to 
suffer ILI more frequently than females. At the age of 6-12, 
children reported the most frequent contact with dead 
chickens. 18.72% of the total cases of ILI were confirmed to 
be positive for influenza via laboratory testing using a 
rRT-PCR assay with type A viruses detected most 
commonly. Of the type A viruses, A/H3 and A/H1pdm09 
were detected, but not A/H1 or A/H5, with A/H3 viruses 
detected more commonly. The monthly distribution of ILI 
cases in Java shows the highest incidence at the start 
(Jan/Feb) and end of the year (Nov/Dec) with little activity 
during the middle of 2011 (July – Oct). A/H3 showed high 
incidence in December, whereas A/H1pdm09 peaked in 
January. 
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