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Abstract

Dengue hemorrhagic fever (DHF) incidence in Indonesia, which become one of the mortality causes, is relatively 
high. Therefore, the government launched the mosquito nest eradication (MNE) movement with an indicator of the 
larva-free rate to reduce the incidence of DHF. Another effort in vector control is using ovitrap to break the life chain 
of dengue vectors. This study aimed to determine the effect of using ovitrap on the female Aedes sp. density in the 
Tamansari village area of Bandung city. This quantitative experimental study was conducted on 60 houses in two 
neighborhood associations in the Tamansari village area. Both community groups were assessed for ovitrap index 
and the number of eggs trapped on ovitrap filter paper before and after treatment. The treatment group consisting 
of 30 houses was given one ovitrap inside and one ovitrap outside the house for four weeks. Ovitrap is changed every 
five days. The second group is the control community. The data obtained were analyzed using the Wilcoxon and 
chi-square tests with a degree of confidence of 0.05. In this study, the ovitrap index of this area was found between 
0.67–0.80, which indicates that this area is at high risk of DHF transmission. Statistical tests showed that the use 
of ovitrap did not affect female Aedes sp. density as assessed by the ovitrap index. The results showed that using 
ovitrap could not control the population of Aedes sp.
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Introduction

Dengue hemorrhagic fever (DHF) is still an 
infectious disease in Indonesia. Dengue virus, 
the cause, is spread through its vector: Aedes 
sp.1–3 Efforts to reduce the incidence of DHF 
are to control the population of vector that 
spreads the disease. DHF vector population in 
the environment can be controlled by breaking 
the chain of life, mosquito nest eradication 
(MNE), and using insecticides. The government 
is promoting the MNE movement with the 
national target of achieving a larva-free rate of 
95% in endemic areas, but in 2017 this target still 
needs to be achieved.1 The use of insecticides to 
eliminate adult mosquitoes encounters resistance 
constraints; Aedes sp. is no longer sensitive to 
certain classes of insecticides.4–11

Other efforts in controlling dengue vectors 
have been widely studied recently, including 
ovitrap. It is a trap for female mosquitoes Aedes 
sp. to lay eggs in these places, which can break 
the life chain of the Aedes sp. at the egg stage, 
causing cessation of egg development into adults. 

Previous studies have shown that ovitrap is 
effective in reducing the population density of 
Aedes sp. larvae.12,13

Ovitrap is a black water container equipped 
with a stick or filter paper to trap for mosquitoes 
to lay eggs. The color chosen for the ovitrap is 
black because Aedes aegypti mosquitoes tend 
to lay their eggs in black water containers.14,15 
Wooden sticks or filter paper are absorbent media 
for attaching mosquito eggs, which the mother 
lays on the water surface. Mosquito eggs will stick 
to the media and can be observed further. Ovitrap 
is distributed, collected, inspected, and destroyed 
every five days so that the trapped eggs do not 
develop into adult mosquitoes.12–19

Ovitrap is commonly used in vector 
surveillance to detect vector density by calculating 
the ovitrap index. The ovitrap index was 
calculated by dividing the number of egg-positive 
ovitraps by the number of ovitraps distributed.16–21 
The ovitrap index was more sensitive than the 
larval index (breteau index, house index, and 
container index), which monitored the presence 
of larvae.16,22,23
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Table 1 Number of Larvae-Positive Clean Water Containers

Groups
Number 

of Positive 
Containers

Number of 
Containers 
Inspected

Container 
Index

Larva-free 
Number

Treatment
Control
Total

0
3
3

58
57
115

0
0.05
0.03

1
0.95
0.97

Table 2 Ovitrap Index   

Groups Number of Positive Ovitrap Ovitrap Index

Treatment
Before treatment 
After treatment

40
47

0.67
0.78

Control
Before treatment 
After treatment

46
48

0.77
0.80

This study aims to determine the effect of 
using ovitrap on the density of female Aedes sp.

Methods

It was an experimental quantitative study in two 
community groups of neighborhood association 
(rukun tetangga, RT) in the Tamansari village 
area in April 2021. One community group 
comprising 30 adjacent houses was treated with 
ovitrap placement for four weeks. They were 
replaced every five days, and the other group 
consisting of 30 houses, acted as controls. The 
village staff recommends conducting research in 
certain RT areas because those were the highest 
incidence of dengue fever in Tamansari; previous 
research found that the Tamansari village has a 
high container and ovitrap index. Ovitrap is made 
from a small black bucket with walls covered with 
filter paper and filled with well water as high as 3 
cm. Ovitrap was stored for five days, both inside 
and outside the participants' houses. The eggs 
attached to the filter paper on the ovitrap were 
counted to determine the number of eggs and the 
ovitrap index. The ovitrap index was calculated 
by dividing the number of positive ovitraps by the 
total number of ovitraps. The effect of ovitrap on 
female Aedes sp. density assessed by the ovitrap 
index was analyzed using the Wilcoxon and 
chi-square tests with a degree of confidence of 
0.05. This study also conducted a survey of the 
presence of larvae in containers of participants' 
houses with the larva-free number parameter, 

which was the 1−container index. The container 
index is calculated by dividing the number of 
positive containers for larvae by the total number 
of containers inspected.

Results

The number of positive larvae containers 
obtained from larva surveys on clean water 
containers in 60 houses in RW 7, Tamansari 
village, Bandung Wetan sub-district, Bandung 
city, are listed in Table 1. The container index for 
all samples is 3%, and the larva-free rate is 97%. 
Containers that were positive for larvae were 
buckets of used paint in the yard, clothesline, and 
water tank. The larva-free rate of houses in   RW 7, 
Tamansari village, Bandung Wetan sub-district, 
Bandung city, has reached the target set by the 
government, which is more than 95%.

Female Aedes sp. density was assessed from 
the ovitrap index, which was the number of 
positive ovitraps for Aedes sp. compared to the 
number of ovitraps distributed. The higher the 
ovitrap index, the higher the density of female 
mosquitoes. Although the larva-free rate of this 
area has reached the national target, which is 
above 95%, this area still needs to be free of Aedes 
sp. females. The ovitrap index of this region is 
between 0.67–0.80, indicating that this region is 
at high risk of dengue transmission. The ovitrap 
index in RW 07 Tamansari, Bandung city, is 
described in Table 2.

In this study, the number of eggs in the ovitrap 
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was calculated to monitor the number of eggs 
produced by female Aedes sp., which can describe 
the number of female mosquitoes roughly 
because the age of the mosquito also influences 
the number of eggs produced by females, the 
amount of blood sucked, and others. The average 
number of eggs in the treatment group before and 
after treatment was 53.25 and 64.83, while the 
average number in the control group was 62.07 
and 83. In this study, there was no decrease in 
the number of eggs in the treatment and control 
groups after treatment with ovitrap. The number 
of eggs trapped in the ovitrap of the treatment 
and control groups is shown in Table 3.

The use of ovitrap for four weeks is expected to 
break the chain of mosquito breeding and reduce 
the density of female Aedes sp. The effect of using 
ovitrap was analyzed by comparing the number 
of positive ovitraps in the treatment and control 
groups (Table 4), comparing the mean number of 
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eggs before and after treatment in the treatment 
and control groups (Table 5), and comparing the 
mean difference in the number of eggs before 
and after treatment in the treatment and control 
group (Table 6).

The statistical test results showed that the use 
of ovitrap did not affect female Aedes sp. density, 
assessed by the ovitrap index and number of eggs.

Discussion

The larva-free rate in   RW 7, Tamansari village, 
Bandung Wetan sub-district, Bandung, has 
reached the target set by the government, which is 
more than 95%. According to the city government, 
Bandung has reached the larva-free rate, although 
previous research says otherwise.24,25

      In addition, most people use buckets as a 
water reservoir in the bathroom as a substitute 
for a water tank. The bucket's volume is smaller 
than the water tank, so cleaning and replacing 
the water more frequently was easier. Because 
the water quality in the area is good, residents 
rarely have quantities of water containers inside 
the house. Residents rarely use water dispensers, 

Table 3 The Number of Eggs of Aedes sp.

Groups Number 
of Eggs

Average Egg 
Number

Treatment
Before 

Outside
Inside
Total

After
Outside
Inside
Total

1930
1265
3490

2360
1530
3890

64.33
42.17
53.25

78.67
51.00
64.83

Control
Before

Outside
Inside
Total

After
Outside
Inside
Total

2164
1560
3724

2910
2070
4980

72.13
52.00
62.07

97.00
69.00
83.00

Table 4 Comparison of the Number 
of Positive Ovitraps in the 
Treatment and Control Groups

Groups Before After p

Treatment 40 47 0.67*

Control 46 48
Note: *chi-square test, p<0.05 significant

Table 5 Comparison of the Number 
of Eggs in the Treatment and 
Control Groups before and after 
Treatment

Groups
Average 

Number of 
Eggs

p

Treatment
Before
After

53.25
64.83

0.342*

Control
Before
After

62.07
83.00

0.262*

 Note: *2-way Wilcoxon, p<0.05 significant

Table 6 Comparison of The Difference 
in The Number of Eggs Before 
and After Treatment in The 
Treatment and Control Groups

Groups Mean of 
Difference p

Treatment −11.58 0.548*

Control −20.93
 Note: *2-way Wilcoxon, p<0.05 significant
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which contain a reservoir for spilled water, often 
used by mosquitoes to lay eggs.

The area of   RW 07 in the Tamansari village 
is densely populated. Items that can be used as 
water reservoirs, such as garbage in the yard, 
and drinking places for birds or other animals, 
are rarely found in this environment because the 
houses are tiny, and the yards are narrow or do 
not exist. The bird's drinking water reservoir can 
become a nest for mosquitoes.

This area has reached the national larva-
free rate target, above 95%, but is not yet free of 
female Aedes sp. Installation of ovitrap in this 
area still shows the presence of female Aedes sp. 
with ovitrap index ranging from 0.67–0.80. The 
ovitrap index in RW 07 showed a high risk of DHF 
transmission because the ovitrap index in this 
area exceeds the transmission threshold of 0.1.26 
According to the Hong Kong government, the 
ovitrap index exceeding 0.2 requires additional 
eradication of mosquito nets, administration of 
larvicides, and spraying insecticides to reduce the 
risk of DHF transmission.27

     The high ovitrap index with a low container 
index in this area is due to the sensitivity of the 
ovitrap index being higher than the larva index, 
such as the container index in detecting the 
presence and density of Aedes sp.16,22,23 The low 
container index in people's houses and the high 
ovitrap index indicate that the mosquito nests 
are not inside people's houses. Mosquito nets can 
be outside people's houses, such as plastic waste 
logged with water, gutters, and water containers 
in public places such as public buildings, mosques, 
and schools.28,29 Aedes sp. can fly approximately 
50–100 meters so that if a mosquito nest is found, 
then within that radius, the residents' houses are 
threatened with DHF transmission even though 
the environment is clean.26,30,31 This shows the 
importance of caring for the environment outside 
our homes, reminding neighbors to eradicate 
mosquito nests, and being concerned about 
cleaning garbage or containers holding water on 
roads, in vacant houses, or in public places beside 
concern about eradicating mosquito's nests in 
our home.

In this study, we assessed the use of ovitrap to 
control the population of Aedes sp. Unfortunately, 
the result said that the use of ovitrap did not affect 
the density of female Aedes sp.—mosquitoes, 
which were assessed by the ovitrap index and 
number of eggs. Previous studies found that 
ovitrap can reduce the container, house, and 
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breed indexes.12,13 The treatment of the study 
by storing ovitrap for a while in people's houses 
can also make residents more disciplined in 
eradicating mosquito nests at home, thereby 
reducing the container, house, and breed index.

The ineffectiveness of ovitrap in breaking 
the life chain of mosquitoes to reduce mosquito 
density, which was assessed by the ovitrap index, 
could be because there are still many mosquito 
nests besides ovitrap. The mosquito population 
in the area does not change much by destroying 
eggs on ovitraps. The ineffectiveness of ovitrap in 
controlling mosquito population growth in this 
study can be caused by the short research time, 
namely four weeks, which can only observe one 
mosquito life cycle. No method is good enough to 
control the population of Aedes sp. mosquitoes. 
Therefore, further research to control this 
mosquito population needs to be done.

The ineffectiveness of breaking the chain 
using ovitrap on mosquito density assessed by 
the ovitrap index parameter can be caused by the 
large number of mosquito nests in the area, which 
only slightly changes the mosquito population. 
The use of ovitrap to control mosquito population 
growth has yet to be observed in this study because 
the research time is short, i.e., four weeks which 
can only observe one mosquito life cycle.

Conclusions

Using ovitrap does not affect the female Aedes sp. 
density assessed by the ovitrap index. The best 
method for controlling the mosquito population 
has yet to be determined. Therefore, further 
research is needed.
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