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Abstract

Dengue hemorrhagic fever (DHF) is a major public health problem in Indonesia. The main dengue
control is the cutting of transmission chain by controlling the vector. The vector observation of Aedes
aegypti is important to know reifcJIEing to spread, density, main habitat and risk transmission of larvae.
We conducted the study of die analysis of indicators of entomology Ae. aegypti|i endemic areas of
dengue fever in Padang. West Sumatra. Indonesia from July U) December 2016. This study aimed to
determine the density of larvae analysis and Maya Index (House Index / HI. Brcteau Index ) BIL,
Container Index 7 Cl) and Maya Index ¢+ MI in Padang. Some 100 houses in every village were used as
the sample survey of larvae in accordance with WHO Larva of Ae. aegypti was observed by visual and
single larva method. Totally, a hundred houses surveyed in six districts were founded HI 9% - 49%. BL
9% - 102%. Cl 1.2% - 26.1% DF 2- 6, MI all villages surveyed tow- being, as a result, it can be
concluded that the density of de. aegypti larvae in Padang was medium-high and medium-low Maya
Index.

Keywords: Dengue. Aedes aegypti. larvae, Bretau index. Container index. Maya index

IT Introduction

Dengue hemorrhagic fever (DHF) is a major public health problem in Indonesia. Padang is one
of the endemic areas in West Sumatra. Various efforts have been made in the prevention of
dengue fever, including the detection unc”eatment of patients, vector control, and cooperation
across sector ,?1. Major dengue control is to break the chain of transmission control vector,
because, until now, the vaccine and cure are still not available |s|. Activity control vector has
been conducted by using fumigation, pouring larvacide and eradication of mosquito's nest, but
these are still less than optimal. Vector observation of Ae. aegypti is especially important to
determine the spread, the density, the main habitat of larvae, the possibility of infection risk,
the sensitivity of mosquitoes to insecticides and prioritize locations and timing of vector
eradication. Existing of Ae. aegypti larvae in this area is an indicator that there are population
of larvae in that specific area 1IMBl, Q

Data on dengue vector population in each region, such as the Container Index (Cl), House
Index (HI), Brcteau Index (BI). and ovitrap Index (Ol). became an indispensable parameter
entomologist. In the context of prevention of dengue lever, there are also needed in terms of
environmental data associated with dengue vector mosquito bionomics, namely Maya Index
(MI) |[M|. Maya Index (MI) is a new indicator that describes whether a high-risk area or
community become breeding places of Ae. Aegypti. based on the status of cleanliness of the
area and the availability of potential sites for an advanced breeding places of mosquitoes.
Therefore, it is important to know about density analysis of larva Ac. aegypti in Padang. This
will give us information about the spread, density, the main habitat of larvaec and the
possibility of risk infection in Padang.

2. Material and Methods
This research was conducted in six locations in the city of Padang such as Balai Gadang,
Korong gadang, jati. bandar buek. gunung pangilun and liman manis. The geographical of
location is 0° 44' 00" and 1° 08' 35” South latitude then from 100° 05' 05" and 100° 34' 09"
East longitude.

_57-



international Journal of Mosquito Research

The altitudes of the location range are from 1000-1853 m
above sea level. Mosquito larva sample was conducted from
July to December 2016. Data were obtained by the survey in
100 houses in every district. Existing larvae was observed
with single larva method. Sampling was done by purposive
sampling. Larvae was collected and reared under laboratory
conditions. The larvac was identified under microscope
condition with a magnification 4x objective. Then, the larvae
was identified with the aid of published identification keys *"m
17|

Index dengue vector mosquito larvae is expressed in three
types of indexes; House Index (HI). Container Index (Cl), and
the Breteau Index (BI). Larvae density (density figure) is
calculated based on the value of HI. while Cl and BI were
categorized into low-density, medium and high using the
criteria of the Queensland Government (2011) |[Is|. Maya
index (M) is identified by looking at the water reservoirs
(TPA), at the house, which are grouped into disposable sites,
contrable sites and under-controlled sites.

3. Results

Based on our survey at 100 houses in four districts in Padang,
west Sumatra. Indonesia. Here are the results of the analysis
of survey data larvae in each village. House index (HI)
described (he distribution of mosquitefjjjn current region.
According to Word Health Organization, an area is mentioned
to be at high risk for the spread of dengue if it has HI> 10%.
and low risk when HI <1% 1J* Table 1 showed that the
highest HI was in Korong gadang (49%) and the lowest was
in Limau Manis (9%). Container index (Cl) illustrates the
number of water reservoirs containing larvae. Table 2 showed
the highest C1 was in Bandar buat (26.1%). and lowest was in
Limau Manis (15%). From table 2 above, it also showed that
the four villages discount WHO. Cl values above provisions.

namely Bandar buat (26.1%), Korong gadang (13.17%),
Gunung Pangilun (1038%) and Jati (5.95%).

The highest BI Korong Tower (102%), and the lowest in
Limau Manis (9%) (see table 3). Table 4 the village with the
highest DF Korong gadang and the lowest in Limau Manis.
When, it referred to the WHO criteria, it all the villages
studied had moderate-risk of contracting high dengue. Table 5
that the results of this research MI at low-medium in Korong
gadang and Jati a moderate ML which means that this area
has a medium risk for mosquito breeding places. Wiggler type
was known by identifying larva in subdivision of
Parasitology, Faculty of Medicine. Andalas University.
Padang. West Sumatra. Indonesia.

Table 1: The result of survey House index Ae. Aegypti ill Padang

Disrict X runtah was  Xrunlab HI
inspected + larvae <%)
Baiui Gadang too 17 17
Korong Gadang 100 49 49
Gunung Pangilun too 29 29
Limau Manis 100 9 9
Jati 100 35 35
Bandar Buat 100 26 26

Table 2: The result of survey Container index Ae. Aegypti in Padang

£ container £ container

District ; CK%>
was inspected + larva

Balai Gadang 480 20 42
Korong Gadang 774 102 13.17
Gunung Pangilun 472 49 1038

Limau Manis 602 9 15
Jati 924 55 5.95
Bandar Buat 138 36 26.1

Table 3: The result of survey Breteau index IBDAe. Aegypti in Padang

District 21 house was inspected
Balai Gadang 100
Korong Gadang 100
Gunung Pangilun 100
Limau manis 100
Jati too
Bandar Buat 100

Tabled: Densityfigure (DF)Ae.Aegypti in Padang

District HI Cl BI DF
Bulai Gudant: 17 42 20 3
Korong Gadang 49 13.17 102 6
Gunung Pangilun 29 1038 49 5
Limau Manis 9 L5 9 2
Jati 35 5,95 55 5
Bandar Buat 26 26,1 36 5
TableS: Maya index Ae. Aegypti U Kota Padang
District BRI HRI MI
Bulai Gadang 5.06 051 Low
Korong Gadang 151)7 2.6 Moderate
Gunung Pangilun 4.55 059 Low
Limau Manis 11 1.65 Low
Jati 123,48 0.65 Moderate
Bandar Buat 0.625 0.3 Low
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£ container £ container

was inspected 4 larvae BL(%)
480 20 20
774 102 102
472 49 49
602 9 9
924 55 55
138 36 36

Picture 1: Identification of larvae

4. Discussion

House index (HI) describes Qe distribution of mosquito in a
region. According to WHO. an area is mentioned to be at high
risk for the spread of dengue if it has HI> 10%. and low' risk
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when HI <I*38. It was seen that almost all villages have HI>
10*38. which means that these villages are at high risk for
dengue transmission. Only Liman Manis had HI <10% (9%).
This illustrates that there are still many positive home and the
high spread of mosquito larvae in research areas that result in
the magnitude of the risk of contracting dengue. Limau Manis
has a medium risk ftBlengue transmission.

Based on data front incidence of dengue in the city of Padang
in 2015. obtained from the City Health Office Padang. it can
be seen from the six villages studied that the highest dengue
cases was found in Balai gadang (Cold Water) and Korong
gadang, while the lowest was in Limau Manis. This is in line
with figures obtained HI, which is the highest in Korong
gadang and the lowest in Limau Manis. I’1

Container index (Cl) illustrates the number of water reservoirs
containing larvae. The higher the number the Cl in a region
increasingly available show' a reservoir of water containing
larvae, resulting in higher risk of occurrence and spread of
dengue. Based on the Cl indicator results, this study showed
that the Bandar buat was the highest areas that have risk of
dengue transmission, and Limau Manis with the lowest risk.
The standards set by WilCQor the value of Cl is <5% *5]
These results are consistent with the data incidence of dengue
in the city of Padang in 2015, from six villages studied this,
Limau Manis has the lowest incidence of dengue.

According to the WHO, criteria for a region of dengue fever
is safe if it has a value o f BI <2, Bl = 5-20 including low risk.
Bl = 20-35 including intermediate risk, while BI = 35-50
including the risk tinggi ,I51. If it refers to the WHO criteria
that there is no area that is safe from dengue fever. All the
villages arc areas at risk for dengue transmission occurs, with
details as follows Korong gadang, Jati. Gunung Pangilun and
Bandar buat an area with a high risk of transmission of
dengue, Balai gadang has a medium risk for dengue
transmission and Limau Manis low risk for transmission of
dengue.

Density figure (DF) is the density of Ae. aegypti larvae which
is a combination of HI. Cl and BI. DF is determined after
calculate the results HI, Cl, then BI is compared with larvae
table Index. DF is expressed with a scale of 1-9, in which DF
figure of is less than one indicate a low risk of transmission,
while the risk of transmission was 1-5 and over 5 is high
transmission risk|,S|. As it referred to WHO criteria in table 4
showed thru all villages surveyed had a risk of dengue
transmission medium to high.

Maya Index (MI) is an indicator to determine whether a high-
risk areas as breeding places of mosquitoes. It knows of the
kinds and amount of mosquito breeding sites, which are
divided into a place that can be controlled (controlable sites),
garbage (disposable sites) and the place was always controlled
(undercontrolable sites). Then determined Hygiene Risk
Incidence (HRI) and Breeding Risk Incidence (BRI). HRI
describe the cleanliness of the house, and BRI. posing the risk
larval breeding sites. Overview BRI. HRI and MI in the
village of Padang (see table 5).

5. Conclusion

Based on larval density indicators, it can be obtained that all
the villages studied had moderate-high risk for dengue
transmission. The area with the highest risk is Korong gadang,
and the lowest is Limau Manis. Maya Indicators Index (MI)
that shows all the villages studied had moderate-low risk for
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mosquito breeding places.
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Abstract

Dengue hemorrhagic fever (DHF) is a major public health problem in Indonesia. The main dengue
control is the cutting of transmission chain by controlling the vector. The vector observation of Aedes
aegypti is important to know regardling to spread, density, main habitat and risk transmission of larvae.
We conducted the study of the analysis of indicators of entomology Ae. aegypti in endemic areas of
dengue fever in Padang, West Sumatra, Indonesia from July to December 2016. This study aimed to
determine the density of larvae analysis and Maya Index (House Index / HI, Breteau Index / BI,
Container Index / Cl) and Maya Index / MI in Padang. Some 100 houses in every village were used as
the sample survey of larvae in accordance with WHO. Larva of Ae. aegypti was observed by visual and
single larva method. Totally, a hundred houses surveyed in six districts were founded HI 9% - 49%, BI
9% - 102%, Cl 1.2% - 26.1% DF 2- 6, MI all villages surveyed low- being, as a result, it can be
concluded that the density of Ae. aegypti larvae in Padang was medium-high and medium-low Maya
Index.

Keywords; Dengue, Aedes aegypti, larvae, Bretau index, Container index, Maya index

1. Introduction

Dengue hemorrhagic fever (DHF) is a major public health problem in Indonesia. Padang is one
of the endemic areas in West Sumatra. Various efforts have been made in the prevention of
dengue fever, including the detection and treatment o fpatients, vector control, and cooperation
across sector m. Major dengue control is to break the chain of transmission control vector,
because, until now, the vaccine and cure are still not available [8). Activity control vector has
been conducted by using fumigation, pouring larvacide and eradication o fmosquito’s nest, but
these are still less than optimal. Vector observation of Ae. aegypti is especially important to
determine the spread, the density, the main habitat of larvae, the possibility of infection risk,
the sensitivity of mosquitoes to insecticides and prioritize locations and timing of vector
eradication. Existing of Ae. aegypti larvae in this area is an indicator that there are population
oflarvae in that specific area [n' 3L

Data on dengue vector population in each region, such as the Container Index (Cl), House
Index (HI), Breteau Index (BI), and ovitrap Index (OI), became an indispensable parameter
entomologist. In the context of prevention of dengue fever, there are also needed in terms of
environmental data associated with dengue vector mosquito bionomics, namely Maya Index
MI) [4]. Maya Index (MI) is a new indicator that describes whether a high-risk area or
community become breeding places of de. Aegypti, based on the status of cleanliness of the
area and the availability of potential sites for an advanced breeding places of mosquitoes.
Therefore, it is important to know about density analysis of larva Ade. aegypti in Padang. This
will give us information about the spread, density, the main habitat of larvae and the
possibility ofrisk infection in Padang.

2. Material and Methods
This research was conducted in six locations in the city of Padang such as Baku Gadang,
Korong gadang, jati, bandar buek, gunung pangilun and limau manis. The geographical of
location is 0° 44 00” and 1° 08 35” South latitude then from 100° 05 05” and 100° 34’ 09”
East longitude.
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The altitudes of the location range are from 1000—853 m
above sea level. Mosquito larva sample was conducted from
July to December 2016. Data were obtained by the survey in
100 houses in every district. Existing larvae was observed
with single larva method. Sampling was done by purposive
sampling. Larvae was collected and reared under laboratory
conditions. The larvae was identified under microscope
condition with a magnification 4x objective. Then, the larvae
was identified with the aid ofpublished identification keys [16
17]

Index dengue vector mosquito larvae is expressed in three
types of indexes; House Index (HI), Container Index (Cl), and
the Breteau Index (BI). Larvae density (density figure) is
calculated based on the value of HI, while C1 and BI were
categorized into low-density, medium and high using the
criteria of the Queensland Government (2011) [I5] Maya
index (MI) is identified by looking at the water reservoirs
(TPA), at the house, which are grouped into disposable sites,
contrable sites and under-controlled sites.

3. Results

Based on our survey at 100 houses in four districts in Padang,
west Sumatra, Indonesia. Here are the results of the analysis
of survey data larvae in each village. House index (HI)
described the distribution of mosquito in current region.
According to Word Health Organization, an area is mentioned
to be at high risk for the spread of dengue if it has HI> 10%,
and low risk when HI <1% [I3. Table 1 showed that the
highest HI was in Korong gadang (49%) and the lowest was
in Limau Manis (9%). Container index (Cl) illustrates the
number of water reservoirs containing larvae. Table 2 showed
the highest Cl was in Bandar buat (26.1%), and lowest was in
Limau Manis (1.5%). From table 2 above, it also showed that
the four villages discount WHO, Cl values above provisions,

namely Bandar buat (26.1%), Korong gadang (13.17%),
Gunung Pangilun (10.38%) and Jati (5.95%).

The highest BI Korong Tower (102%), and the lowest in
Limau Manis (9%) (see table 3). Table 4 the village with the
highest DF Korong gadang and the lowest in Limau Manis.
When, it referred to the WHO criteria, it all the villages
studied had moderate-risk of contracting high dengue. Table 5
that the results of this research MI at low-medium in Korong
gadang and Jati a moderate MI, which means that this area
has a medium risk for mosquito breeding places. Wiggler type
was known by identifying larva in subdivision of
Parasitology, Faculty of Medicine, Andalas University,
Padang, West Sumatra, Indonesia.

Table 1: The result of survey House index Ae. Aegypti in Padang

. £ rumah was £ rumah HI
Disrict .

inspected + larvae (%)

Balai Gadang 100 17 17
Korong Gadang 100 49 49
Gunung Pangilun 100 29 29
Limau Manis 100 9 9
Jati 100 35 35
Bandar Buat 100 26 26

Table 2: The result of survey Container index Ae. Aegypti in Padang

£ container £ container

District was inspected + larva CL(%)
Balai Gadang 480 20 4,2
Korong Gadang 774 102 13,17
Gunung Pangilun 472 49 10,38
Limau Manis 602 9 1,5

Jati 924 55 5,95
Bandar Buat 138 36 26,1

Table 3: The result of survey Breteau index (BI) Ae. Aegypti in Padang

District £ house was inspected
Balai Gadang 100
Korong Gadang 100
Gunung Pangilun 100
Limau manis 100
Jati 100
Bandar Buat 100

Table 4: Densityfigure (DF) Ae. Aegypti in Padang

District HI Cl BI DF
Balai Gadang 17 42 20 3
Korong Gadang 49 13.17 102 6
Gunung Pangilun 29 10,38 49 5
Limau Manis 9 L5 9 2
Jati 35 5,95 55 5
Bandar Buat 26 26,1 36 5
Table 5: Maya index Ae. Aegypti di Kota Padang
District BRI HRI MI
Balai Gadang 5.06 0.51 Low
Korong Gadang 15.07 2.6 Moderate
Gunung Pangilun 4,55 0,59 Low
Limau Manis L1 1,65 Low
Jati 123,48 0,65 Moderate
Bandar Buat 0,625 03 Low
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£ container £ container

was inspected + larvae BI (%)
480 20 20
774 102 102
472 49 49
602 9 9
924 55 55
138 36 36

Picture 1: Identification of larvae

4. Discussion

House index (HI) describes the distribution of mosquito in a
region. According to WHO, an area is mentioned to be at high
risk for the spread of dengue if it has HI> 10%, and low risk
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when HI <1%. It was seen that almost all villages have HI>
10%, which means that these villages are at high risk for
dengue transmission. Only Limau Manis had HI <10% (9%).
This illustrates that there are still many positive home and the
high spread of mosquito larvae in research areas that result in
the magnitude of'the risk of contracting dengue. Limau Manis
has a medium risk for dengue transmission.

Based on data from incidence of dengue in the city of Padang
in 2015, obtained from the City Health Office Padang, it can
be seen from the six villages studied that the highest dengue
cases was found in Balai gadang (Cold Water) and Korong
gadang, while the lowest was in Limau Manis. This is in line
with figures obtained HI, which is the highest in Korong
gadang and the lowest in Limau M anis. (6]

Container index (C1) illustrates the number o f water reservoirs
containing larvae. The higher the number the Cl in a region
increasingly available show a reservoir of water containing
larvae, resulting in higher risk of occurrence and spread of
dengue. Based on the Cl indicator results, this study showed
that the Bandar buat was the highest areas that have risk of
dengue transmission, and Limau Manis with the lowest risk.
The standards set by WHO for die value of Cl is <5% 15
These results are consistent with the data incidence of dengue
in the city of Padang in 2015, from six villages studied this,
Limau Manis has the lowest incidence o f dengue.

According to the WHO, criteria for a region of dengue fever
is safe ifit has a value ofBI < 2, BI = 5-20 including low risk,
BI = 20-35 including intermediate risk, while BI = 35-50
including the risk tinggi [I5L if it refers to the WHO criteria
that there is no area that is safe from dengue fever. All the
villages are areas at risk for dengue transmission occurs, with
details as follows Korong gadang, Jati, Gunung Pangilun and
Bandar buat an area with a high risk of transmission of
dengue, Balai gadang has a medium risk for dengue
transmission and Limau Manis low risk for transmission of
dengue.

Density figure (DF) is the density of Ae. aegypti larvae which
is a combination of HI, Cl and BI. DF is determined after
calculate the results HI, CI, then BI is compared with larvae
table Index. DF is expressed with a scale of 1-9, in which DF
figure of is less than one indicate a low risk of transmission,
while the risk of transmission was 1-5 and over 5 is high
transmission risk[15]. As it referred to WHO criteria in table 4
showed that all villages surveyed had a risk of dengue
transmission medium to high.

Maya Index (MI) is an indicator to determine whether a high-
risk areas as breeding places of mosquitoes. It knows of the
kinds and amount of mosquito breeding sites, which are
divided into a place that can be controlled (controlable sites),
garbage (disposable sites) and the place was always controlled
(undercontrolable sites). Then determined Hygiene Risk
Incidence (HRI) and Breeding Risk Incidence (BRI). HRI
describe the cleanliness of the house, and BRI, posing the risk
larval breeding sites. Overview BRI, HRI and MI in the
village o fPadang (see table 5).

5. Conclusion

Based on larval density indicators, it can be obtained that all
the villages studied had moderate-high risk for dengue
transmission. The area with the highest risk is Korong gadang,
and the lowest is Limau Manis. Maya Indicators Index (MI)
that shows all the villages studied had moderate-low risk for
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mosquito breeding places.
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