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Abstract. Brebes Regency is a new endemic area for lymphatic filariasis in
Central Java Province, Indonesia, which has farming area and coastal area.
This study aimed to analyze the lymphatic filariasis cases distribution in
Brebes Regency for preparing environmental strategy of elimination. This
was a descriptive study with spatial and documentary approach. The scope
of location covered all subdistricts. The lymphatic filariasis case distribution
was analyzed spatially. The analysis of zero case subdistricts vulnerability
and environmental control preparation were composed based on previous
studies and secondary data. The result showed that most cases were located
on farming area. The zero case subdistricts were vulnerable. Three concepts
of environmental control approaches were composed. It was concluded that
elimination program in Brebes Regency should prior the farming areas. It
was a unique finding that the previous studies told the contrary that coastal
areas were more vulnerable for lymphatic filariasis.
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1 Introduction

Lymphatic filariasis or elephantiasis is caused by parasitic infections classified as
nematodes from the Filariodidea family. There are three types of filaria worms namely
Wuchereria bancrofti, Brugia malayi, and Brugia timori. Lymphatic filariasis is spread by
various mosquitoes like Culex, Aedes, Anopheles, Armigeres, and Mansonia.[1,2] World
Health Organization (WHO) had launched the elimination of lymphatic filariasis program
which was targeted to achieve it in 2020. But especially in Central Java Province, Indone-
sia, in the last two years the number of regencies / cities that have endemic filariasis had
increased from 2 to 9. The strategy from WHO in eliminating lymphatic filariasis were by
mass drug administration, environmental control, and management of clinical cases of
lymphatic filariasis. Lymphatic filariasis elimination strategies from WHO faced different
challenges in each country that applies them. Considering local conditions is needed in

ISPHE 2020, July 22, Semarang, Indonesia
Copyright © 2020 EAI
DOI 10.4108/eai.22-7-2020.2300254


mailto:eramtepe@mail.unnes.ac.id2
mailto:yuniwija@mail.unnes.ac.id3

60

implementing the elimination strategies, especially in environmental control aspect where
conditions can be very different in each region.[1]

Lymphatic filariasis endemic area is an area which has more than 1% percentage of
microfilaria positive blood sample. Central Java Province, Indonesia, before 2017 only had
2 endemic areas, namely Pekalongan Regency and Pekalongan City. After 2017, Central
Java Province had 9 regencies/cities as lymphatic filariasis endemic areas, namely Pek-
alongan City, Pekalongan Regency, Brebes Regency, Wonosobo Regency, Semarang Re-
gency, Grobogan Regency, Blora Regency, Pati Regency and Demak Regency. The high-
est number of new case findings in Central Java occurred in Brebes Regency. The number
of lymphatic filariasis case in Brebes Regency had increased from year to year. Lymphatic
filariasis cases in 2016 in Brebes Regency numbered 25, increased to 54 in 2017, and in-
creased to 65 in 2018.

Brebes Regency has unique condition in space. It has combination between farming
area and coastal area. Brebes Regency is famous because of its red onion commodity
which dominate its farming areas. Besides red onion, Brebes Regency also has rice, corn,
potato, and various fruits commodities. Brebes Regency is also known as salted eggs pro-
ducer. Therefore, duck farming is also often found there. The other livestock in Brebes
Regency are cow, buffalo, goats, and sheep. Brebes has several subdistricts bordering the
seashore which are famous with its mangrove tourism track. Those all have potency to be
mosquito breeding places. Slum farming areas and puddles can be mosquito breeding and
resting places in farming areas.[3-7] Likewise, slum coastal settlements and tidal flood
can be mosquito breeding and resting places in coastal areas.[8-14] This study aimed to
analyze the distribution of lymphatic filariasis cases in Brebes Regency for preparing suit-
able environmental based strategy for lymphatic filariasis elimination.

2 Methods

This was a descriptive study with spatial and documentary approach. The scope of lo-
cation covered all subdistricts in Brebes Regency. Lymphatic filariasis case data were
collected from Health Office of Brebes Regency. The data were confirmed to each Public
Health Center (Puskesmas) in Brebes Regency. The lymphatic filariasis case was ana-
lyzed spatially to determine its distribution in farming area and coastal area. The number
of lymphatic filariasis case was written down on each subdistrict on the Brebes Regency
map taken from id.wp-Wic2020 (Lisensi Bebas GNU, Version 1.2). The data for analyzing the
vulnerability of zero case subdistricts were collected from Statistic Central Bureau of
Brebes Regency, Central Java Environment Agency, and Agricultural Office of Brebes
Regency with documentary approach. The environmental based elimination strategy prep-
aration was composed based on previous studies and secondary data from Statistic Central
Bureau of Brebes Regency, Central Java Environment Agency, and Agricultural Office of
Brebes Regency.
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3 Results and Discussions

3.1  Spatially Distribution of Lymphatic Filariasis Case in Brebes Regency

The most cases of lymphatic filariasis were located on Ketanggungan Subdistrict. It is
a farming area or non-coastal area. Ketanggungan Subdistrict is one of the red onion farm-
ing centers in Brebes Regency.[15] Red onion farming area is wetland farm or agricultural
land with pooled water. This pooled water of red onion farmland had the potential to be-
come a breeding place for mosquitoes.[16] Ketanggungan Subdistrict also had the second
highest of cow livestock population. Several studies proofed the correlation between the
presence of cattle pens and lymphatic filariasis case.[10,16,17] The subdistrict with second
highest number of lymphatic filariasis cases is Paguyangan Subdistrict which is also an
agricultural or non-coastal area. Agricultural commodities from Paguyangan Subdistrict
are rice, cassava, corn, and sweet potatoes. Rice field area is wetland farm or agricultural
land with pooled water. It could be a breeding place for mosquitoes.[16] The cassava,
corn, and sweet potato farming areas were dry land farms or plantation lands without
pooled water. Plantation land with a lot of plants and shrubs could also be a resting place
for mosquitoes.[3,10] Paguyangan Subdistrict had the highest position in poultry eggs and
cow milk. It was closely related to raising cattle and poultry. Duck farming needed pooled
water scape which could be breeding place for mosquitoes. Cattle pen could be resting
place for mosquitoes and previously proofed related to lymphatic filariasis case by several
studies.[10,16,17]

Subdistrict with the highest number of lymphatic filariasis cases in Brebes Regency
was not in the coastal area. It was a different finding from some previous studies. Previous
studies had found that lymphatic filariasis cases were more prevalent in coastal areas.
Slums and tidal flood were strongly suspected of being mosquito breeding and resting
places. The limited socioeconomic capacity of coastal settlers also made it more difficult
for improving environmental conditions in coastal areas.[8-10] Several studies had
corelated mangrove ecosystem condition with mosquito density. Those studies explained
that undisturbed mangrove ecosystem would become a habitat for mosquitoes so that
mosquitoes did not fly towards settlement areas. This was indicated by the higher mosqui-
to density in the mangrove area and the lower mosquito density in the settlement area. The
condition of mangrove ecosystem that were disturbed due to human activities caused mos-
quitoes to lose their habitat so that they fly towards the settlement area. This resulted in a
higher density of mosquitoes in the settlement. [11,14,18,19] Several other studies linking
the condition of mangrove ecosystems with the spread of mosquito-borne diseases. When
the mangrove ecosystem was disturbed, mosquitoes flied towards the settlement. The
higher density of mosquitoes in settlements increased the risk of transmitting mosquito-
borne diseases. De Souza's et al. (2012) research showed that mosquitoes around disturbed
mangrove areas were the type of mosquito that spreads disease. [20-23] Data from the
Central Java Environment Agency showed that Brebes Regency had good mangrove quali-
ty and quantity in space. It could keep mosquito population in the mangrove area and not
fly to the settlement. However, further research is needed to confirm this.



62

Java Sea BREBES REGENCY

Fegal Caty

Cilacap
Regency Banyumas
Regency
Fig. 1. Distribution of lymphatic filariasis case number in Brebes Regency.
[Modified from id.wp-Wic2020 (Lisensi Bebas GNU, Version 1.2)]

3.2 The Vulnerability of the Zero Case Subdistricts in Brebes Regency

There were 2 subdistricts which did not have lymphatic filariasis cases, namely Ker-
sana Subdistrict and Bumiayu Subdistrict. Both of them should be prevented from lym-
phatic filariasis transmission. Table 1 detailed aspects that illustrate the vulnerability of the
two subdistricts to transmission of filariasis.

Kersana Subdistrict was bordered with Ketanggungan Subdistrict which had the high-
est number of lymphatic filariasis case and also bordered with other subdistricts which had
lymphatic filariasis cases. It would increase the risk of lymphatic filariasis transmission
because mosquitoes could fly to the nearest area. This concern was reinforced by the ex-
istence of environmental conditions that support mosquito breeding and resting. Kersana
Subdistrict had 45.5 Ha dry land farm and also 175 cows and buffaloes. Dry land farm
with a lot of plants and shrubs could also be a resting place for mosquitoes.[3,10] Pres-
ence of cattle pens would increase the risk of lymphatic filariasis because the cattle would
attract the mosquito and the cattle pens were suitable for mosquito resting place.[10,16,17]
Kersana Subdistrict also had 3,020 Ha wetland farm consisted of paddy field and red on-
ion farm. The pooled water on wetland farm was suitable for mosquitoes breeding
place.[16]

Bumiayu Subdistrict was bordered with Paguyangan Subdistrict which had the second
highest number of lymphatic filariasis case and also bordered with other subdistricts which
had lymphatic filariasis cases. It would increase the risk of lymphatic filariasis transmis-
sion because mosquitoes could fly to the nearest area. This concern was reinforced by the
existence of environmental conditions that support mosquito breeding and resting. Bumi-
ayu Subdistrict had 4,163 Ha dry land farm and also 1,411 cows and buffaloes. Dry land
farm with a lot of plants and shrubs could also be a resting place for mosquitoes.[3,10]
Presence of cattle pens would increase the risk of lymphatic filariasis because the cattle
would attract the mosquito and the cattle pens were suitable for mosquito resting
place.[10,16,17] Bumiayu Subdistrict also had 12,076 Ha wetland farm consisted of paddy
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field and red onion farm. The pooled water on wetland farm was suitable for mosquitoes
breeding place.[16]

Table 1. The vulnerability of the zero lymphatic filariasis case subdistricts in Brebes Regency.

Subdistrict  Risk factors Protective factors
Kersana Bordered with the highest cases subdistrict (Ketanggungan). The highest usage
Surrounded by other districts that had cases. of pesticides.

Has 2,154 Ha paddy field area.
Has 866 Ha red onion farm.
Has 175 cows and buffaloes.
Has 45.5 Ha dry land farm.

Bumiayu Bordered with the second highest cases subdistrict (Pa- Has no red onion
guyangan). farm.
Surrounded by other districts that had cases.
Has 7,913 Ha paddy field area.
Has 1,411 cows and buffaloes.
Has 4,163 Ha dry land farm.

Both Kersana Subdistrict and Bumiayu Subdistrict had many risk factors of lymphatic
filariasis transmission. They were surrounded by the other subdistricts which had lymphat-
ic filariasis cases and had potential environment conditions which were suitable for mos-
quito breeding and resting. Bumiayu Subdistrict has a protection factor in the form of the
absence of shallot farmland where onion farmland is at risk of becoming a breeding place
for mosquitoes because there is standing water. However, Bumiayu Subdistrict had a wid-
er total of wetland and dryland farming areas than Kersana Subdistrict. The number of
cattle in Bumiayu Subdistrict was also higher than Kersana Subdistrict. In addition, Ker-
sana Subdistrict was recorded as the subdistrict with the highest level of pesticide use in
Brebes Regency. Excessive use of pesticides could Kill mosquito larvae and adult mosqui-
toes. This would reduce the risk of lymphatic filariasis transmission, even though the
overuse of pesticide could endanger the environment and human health.[24-27] It could
be stated that both Kersana Subdistrict and Bumiayu Subdistrict are vulnerable for lym-
phatic filariasis transmission, but Bumiayu Subdistrict is more vulnerable.

3.3 The Concept of Environmental Based Elimination Strategy in Brebes Regency

There were three concepts composed based on the risk and protective factors ex-
plained previously. They should be implemented in farming area, coastal area, and settle-
ment which were detailed in Table 2.
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Table 2. The Concept of Environmental Based Elimination Strategy in Brebes Regency.

Area Environmental Prevention

Farming area For wetland farming (paddy field and red onion farm):
Implementing Minapadi System where fish are released into pooled
water on agricultural wetlands.
For dry land farming (field of potato, corns, etc.):
Keeping the field tidy without herbages and shrubs and keeping
enough space between agricultural crops.

Coastal area Maintaining the sustainability of mangrove ecosystems.

Settlement area Keeping cattle pens not connected directly with the dwelling house.
Installing mosquito wire net to house vents.

The application of the Minapadi system is expected to prevent mosquito breeding.
Fish can eat mosquito larvae. The Minapadi system has long been known in Indonesia by
placing fish in agricultural wetlands so that beside harvesting crops it can also harvest fish.
However, there are some obstacles in the application of Minapadi system, including the
phenomenon of fish theft from land and contamination of pesticides that will poison the
fish. If this Minapadi is focused on controlling the transmission of lymphatic filariasis, it is
better to choose larvivourous fish than production fish so that the fish is not stolen. Re-
garding the use of pesticides, it is recommended to use them in wisely and it would be
better to implement organic farming system without pesticides. Organic farming without
pesticides is safer for the environment and human health.[16,28-30] Shrubs and herbages
could be resting places for mosquitoes. Keeping the dry land farm tidy and keeping
enough space between agricultural crops would reduce its probability to be resting places
for mosquitoes.[4,10,31]

The condition of mangrove ecosystem that were disturbed due to human activities
caused mosquitoes to lose their habitat so that they fly towards the settlement area. This
resulted in a higher density of mosquitoes in the settlement. Maintaining the sustainability
of mangrove ecosystems would result in many benefits, not only preventing lymphatic
filaria transmission but also protecting coastal area from abrasion and severe impact of
disaster. [11,14,18,19]

The villagers used to place the cattle pens close to and even connected with their
houses for reasons of avoiding cattle theft and also limited land. Whereas several studies
had proven that close cattle pens to house will increase the risk of lymphatic filariasis
transmission because livestock and their pens would attract mosquitoes. If it is not possi-
ble to move away the cattle pens from the house, efforts must be made to ensure that the
cattle pens are not integrated with the house. Even if it is integrated with the house, it must
be separated with a permanent wall without any hollows. Installing a mosquito wire net to
house vents will prevent mosquitoes from entering the house. Filariasis is transmitted
through mosquito bites. Preventing the entry of mosquitoes into the house will reduce the
risk of transmission of filariasis. It should be implemented settlement areas both on farm-
ing and coastal areas.[3,16,17]
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4 Conclusions

Conclusion of this study was that the greatest number of lymphatic filariasis cases
were spatially located on farming area subdistricts. It was a unique finding that the previ-
ous studies told the contrary that coastal areas were more vulnerable for lymphatic filaria-
sis. Further studies are needed to explain both specific risk factor of lymphatic filariasis in
Brebes Regency’s farming area and protective factor of it in Brebes Regency’s coastal
areas. They were two zero case subdistricts in Brebes Regency which needed to be pre-
vented from lymphatic filariasis transmission. Both of them were vulnerable for lymphatic
filariasis transmission, but Bumiayu Subdistrict was more vulnerable. Three concepts of
environmental control approaches were composed. These should be implemented in farm-
ing areas, coastal areas, and settlement areas both on farming and coastal areas.
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