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Abstract. 

 
Introduction. This study aims to determine the level of population density of Aedes 
aegypti mosquito larvae as an effort to control dengue fever in Kasturian Village. 
Ternate City. Method. The sample of this study was larvae taken from 100 houses in 
Kasturian Village, North Ternate District, Ternate City that have containers both inside 
and outside the house. The data obtained were analyzed for larval index using the 
House Index (HI), Container Index (CI), and Breteau Index (BI) formulas. The 
relationship between habitat characteristics and population density of Aedes sp 

mosquito larvae was analyzed using the SPSS program.Results And Discussion . The 
survey results found that the characteristics of the Ae. aegypti mosquito larvae habitat 
consisted (TPA )container types including bathtubs, toilet tubs, drums, jugs, ablution 
water, cergen and buckets, and non containers including used cans (non0TPA), used 
tires, used glasses or bottles, flower vases, aquariums, dispenser containers, 
washbasins, gutters, and used drums. The type of container that is predominantly 
positive for larvae is the TPA container type, dark in color, found in the house and does 
not use a cover. The results of the analysis of the density index of Ae. aegypti mosquito 

larvae are in the moderate category for CI and BI, while HI is in the high category. 
Conclusion. This can be explained that Kasturian Village has the potential for dengue 
virus infection (DBD) which needs to be watched out for. 
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I. INTRODUCTION 

Indonesia is an archipelago with a tropical climate and is more influenced by climate factors. The 

high rainy season and humidity affect the existence of mosquito populations. The high mosquito population 

has caused an increase in dengue fever cases. Data on dengue fever cases in 2024 reported 210,644 cases 

with 1,239 deaths due to dengue fever that occurred in 259 districts/cities in 32 provinces. Meanwhile, data 

on dengue fever in North Maluku in 2024 showed 236 cases of dengue fever spread across 7 districts/cities 

[1].Ae. aegypti mosquito larvae in an area can be an indicator of the cause of dengue fever cases in that area 

[2][3]. The density of the larval population is influenced by weather factors such as high rainfall, creating 

new habitats for mosquito larvae to breed [4] [5] . The rainy season also creates puddles and uncontrolled 

water reservoirs  [6] [7][8].  

Ternate City is an endemic area for dengue fever, data from the Ternate City Health Office in 2024 

showed 210 cases of dengue fever [9] . The results of a study by Tomia et al, showed that in Ternate City 

there are 27 sub-districts that are endemic to dengue fever [10]. Kasturian Sub-district is one of the sub-

districts in Ternate City that has the potential to become endemic to dengue fever, this is because there are 

still many potential breeding places used by mosquitoes to breed. The method used to limit the density of Ae. 

aegypti mosquitoes is the entomological surveillance method. The purpose of implementing the surveillance 

method is to monitor the abundance and spread of vector-borne diseases through monitoring container 

habitats in urban and suburban areas [11]. The indicators used to measure the density of Ae. aegypti 

mosquito larvae are by measuring the container index, including the Container Index (CI), House Index (HI), 

Breteau Index (BI) [2][12]. This study was conducted to determine the population density of Aedes spp 

mosquito larvae. as a vector of dengue fever in Kasturian sub-district, North Ternate, Ternate City. 
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II. METHODS 

Method is a descriptive type of research with a cross-sectional method that aims to determine the 

density level of Aedes spp mosquito larvae . The research was conducted in Kasturian Village, North Ternate 

City, from September to December 2024 (Figure 1).  

 
Fig 1. Research Location 

The population in this study were larvae found in containers found at the research location in 

Kasturian Village, North Ternate, Ternate City. The research sample based on the Indonesian Ministry of 

Health in 2017 was larvae taken from 100 houses in Kasturian Village, North Ternate, Ternate City [13]. 

Container observations were carried out both inside and outside the house . The selection of 100 houses was 

determined by the simple random sampling method . The larvae obtained were then identified using the 

single larva method [13]. The data obtained will be analyzed to determine the larval index using the House 

Index (HI), Container Index (CI), and Breteau Index (BI) formulas. The data obtained from the calculation of 

the larval index are then compared with the larval index table to obtain the level of larval density (Table 1) 

[14]. Data analysis using SPSS Statistics. 

Table 1. Larva Index Aedes sp. 

Density Figure (DF) House Index (HI) Container Index ( CI) Breteau index (BI_ Category Density 

1 1- 3 1- 2  1- 4 Low 

2 4- 7 3- 5  5- 9  

3 8- 17 6- 9  10- 19  

4 18- 28 10- 14  20- 34 Light 

5 29 – 37 15- 20  35 – 49  

6 38 – 49 21 – 27  50 – 74  

7 50 – 59 28 – 31  75 – 99  

8 60 – 76 32 – 40  100 – 199 Heavy 

9 >77 >41  > 200  

Source ; WHO (14) 

 

III. RESULTS AND DISCUSSION 

Result 

Habitat Characteristics of Aedes aegypti Larvae 

The results of a larval survey of 100 houses in Kasturian sub-district found 1613 (84.87%) containers 

positive for larvae, 244 containers (15.13%), as can be seen in Figure 2: 
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Fig 2. Characteristics of Aedes aegypti Larvae Habitat based on container type, water storage (TPA and 

Non-TPA) (a), Basic Material (b), Color (c), Place (d), Container Cover (e), Habitat (f) and Larvae Type (g). 

Population Density of Aedes aegypti Larvae 

Population density of Ae.aegypti mosquito larvae can be seen in Table 2 below. 

Table 2. The density level of Ae.aegypti larvae in the sub -district Kasturian , North Ternate District 

Checked 
Aedes larvae spp 

Jlh CI/DF HI/DF BI/DF 
Positive % Negative % 

House 55 55 45 45 100 
15.39 /5 55 /7 31.83 /5 

Container 244 15.13 1369 84.87 1613 

Relationship between Habitat Characteristics and Larvae Population Density 

The results of the statistical analysis of the relationship between habitat characteristics and the 

density level of Ae. aegypti larvae can be seen in Table 3 below.  

Table  3. Results analysis connection characteristics h abitat larva Aedes aegypti based on  

type of habitat, location container , color container , and  closed container 

Container 

Types 
Container characteristics 

Number of 

containers 

Positive container 

of larvae 

  

P=value 

 

OR 

 

W
a
te

r
 C

o
v
er

 

P
la

c
e 

Bathtub 100 73  

 

 

 

 

 

 

 

 
 

 

0.211 

 

 

 

 

 

 

 

 

 
 

 

- 

WC Tank 75 65 

Drum 175 35 

Water Jug 50 12 

Place of Ablution 12 2 

Bucket 85 25 

Jerry can 157 0 

  654 212 

N
o

t 
a
 W

a
te

r 
R

e
se

r
v
o
ir

 Used cans 75 12 

Used tires 6 0 

Used Glasses/Bottles 37 5 
Vase/Flower pot 653 0 

Pool/Aquarium 2 0 

Dispenser 95 0 

Sink 2 0 

Gutter 75 0 

Used drums 14 15 
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959 32   

1613 244   

C
o
n

ta
in

e
r 

B
a
se

 M
a
te

ri
a
ls

 Red 147 4  

 

 

 
 

0.101 

 

 

 

 
 

- 

Brown 244 12 

Blue 357 75 

Black 323 34 
Green 225 70 

Yellow 75 7 

White 211 35 

Glass 12 0 

Orange 19 7 

 1613 244 

Container 

Location 

Outside the house 638 129  
0,000 

 
2.42 Inside the house 975 115 

 1613 244 

Container 

Cover 

Closed 90 4  

0,000 

 

2.23 Not closed 1523 240 

  1613 244   

Discussion 

Characteristics of the habitat of Aedes aegypti larvae . 

Ae. aegypti mosquito larvae consist of the types of TPA (bathtubs, toilets, drums, water jugs, ablution 

places, ceregen and buckets), and the types of non-TPA containers (used cans, used tires, used glasses/bottles, 

flower vases, aquariums, dispenser containers, washbasins, gutters, and used drums). Ae. aegypti mosquitoes 

like more water that does not touch the ground like a tub bath , bucket, can used , bottles , drums , or used 

jars And leaf stalk tree bananas [15][16][17]. Same result Also found in ward Gambesi [6] And ward Tabona 

[10]. 

Population Density of Aedes a egypti Mosquito Larvae . 

 Density population mosquito is indicator will the occurrence infection disease measured vector 

transmission by using House Index (HI), Container Index (CI), Breteau Index (BI) and Figure Density (DF) . 

All three entomological indicators are very effective to use in monitoring area frequent prone happen DHF 

cases , so that they can anticipate the emergence of new cases [18] .Ae . aegypti mosquito larvae in Kasturian 

sub-district, there is a potential risk of dengue fever transmission because the index value is in the moderate 

category (CI and BI = 5%), and the high category (HI = 7%). WHO provisions indicate a risk of transmission 

if HI exceeds 35 % , and C I exceeds 20 % and BI exceeds 50 %  (19)(20). Research Previously in Ternate 

City had risk tall the occurrence transmission of dengue virus (DBD), with n CI value and HI value >5%, and 

BI value >50 % [17]. Badriah and Hidayah explained that BI and HI values are generally used to determine 

priority areas for controlling dengue fever. If the I value is ≥20 and HI >5%, then the area is categorized as 

sensitive to dengue fever and has a high larval infestation, so control is needed [21]. 

Connection Habitat Characteristics Against Density Larvae Population .  

Results analysis relationship between habitat characteristics and population density of Ae.aegypti 

larvae show that type container , material base container And color container  No influential significant to 

level mosquito larvae density Ae . aegypti ( p = 0.211, p = 0.101, p = 0. 110). Meanwhile, the location of the 

container and the use of container covers significantly affected the density of Ae. mosquito larvae. Egypt ( p 

= 0. 0 ,00 ), with OR value = 2.42  And OR 2.23 . It means location container And closing  container give 

contribution to improvement density mosquito larvae population Ae. aegypt by 2.42 and 2.23 times . The 

same condition also occurred in West Bangka Regency with the risk of dengue fever is 2.7 times [22]. Wanti 

et al in their research explained in their research that the most influential variable on larval density is the 

presence of a container lid with an OR of 19.6 or an open or semi-closed container gives the possibility of a 

positive container for larvae and pupae 19.6 times greater than a closed container [23]. Ae. aegypti larvae are 

more commonly found in containers as breeding grounds that are inside the house and do not use covers 

[24]. To reduce the density of Ae. aegypti mosquito larvae in containers that do not use covers because of 

their large size, the container can be drained and the air can be replaced periodically once a week.  
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Large containers that are no longer used cannot be buried but drain the air or reuse the used 

containers [23].The Draining is the process of cleaning the container walls by brushing the inside of the 

container so that the attached mosquito eggs can be removed and disposed of along with the water discharge 

[24[. If draining and changing the water periodically cannot be done due to limited water, then it is necessary 

to sprinkle temephos into the container and close the container to reduce the risk of mosquito breeding in the 

container [23[. The Vector control can be done by conducting PSN activities involving related agencies and 

the community. The density index can be controlled by conducting waste management, increasing PSN 

activities. This activity must be carried out together across sectors and community empowerment by 

optimizing health promotion activities to the community and collaborating with regional stakeholders 

(mayors, sub-district heads, village heads) so that control activities are sustainable [25][17]. This study 

recommends conducting further research in the field using containers as a substitute for ovitraps to trap 

Aedes aegypti mosquitoes in the phase of reducing adult mosquitoes that develop in residential 

environments. 

 

IV. CONCLUSION 

The survey results on the characteristics of the habitat of Ae. aegypti mosquito larvae consist of TPA 

and non-TPA types. The dominant positive containers are TPA containers, dark in color and found in houses 

and do not use covers. The results of the analysis of the density index of Ae. aegypti mosquito larvae in 

Kasturian Village are in the moderate category (CI and BI), HI (high category). This shows that Kasturian 

Village has the potential to be infected by the dengue virus (DBD) and needs to be watched out for. 
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