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ABSTRACT

Introduction: Dengue Fever (DF) is a disease spread by Aedes spp.  caused by dengue virus infection. The study 
aimed to identify the density of Aedes spp eggs and larvas stages and the characteristics of their habitat in den-
gue-endemic areas in Ternate City in September-December 2021. Methods:  the research was conducted in four 
dengue-endemic villages in Ternate City, namely Sangaji, Maliaro, Bastiong Karance, and Bastiong Talangame vil-
lage. In 80 households, egg density was determined by placing 2 ovitraps in each house, one inside and one outside 
the house. After a week, the filter paper which is a medium mosquito to lay their eggs in the ovitrap was collected, 
and the ovitrap index value was calculated. The value of the House Index (HI), Container Index (CI), and Breuteu 
Index (BI) was used to calculate the larval density. The type and materials of the containers were used to assess 
the parameters of the larval environment. Results: The ovitrap index value in the four villages was categorized as 
moderate level 3 (27.50% -36.25%). The highest larval density was found in Sangaji Village (HI = 81%), while the 
lowest was in Bastion Talangame Village (HI = 70%). The highest CI and BI values were found in Bastiong Karance 
Village (CI=51.5% and BI=190%), and the lowest was in Maliaro Village (CI=37.5% and BI=128%). Density figures 
in all endemic villages have a high larval density with a value of 8. Conclusion:  There was no significant difference 
(p>0.05) between the types and the materials of containers in each village in Dengue endemic areas. The high den-
sity of the egg and larval stage and the information characteristic of habitat Aedes spp. could be considered as basic 
information for dengue vector control in Ternate City.  
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INTRODUCTION

Dengue Fever (DF) is a mosquito-borne virus that 
causes hemorrhagic fever. This disease is a significant 
vector-borne disease because it occurs throughout the 
year and has a high morbidity and mortality rate. DF is 
spread to humans by the Aedes aegypti mosquito, the 
primary vector, and the Aedes albopictus mosquito, the 
secondary vector. Mosquitoes of both species have been 
found in tropical and sub-tropical regions worldwide. 
They are well adapted, where the larvae can breed in 
natural and artificial containers near human habitation. 
(1).

The first case of DF in Indonesia was documented in 
Surabaya in 1968, and it quickly spread throughout the 

country. (2). Based on national data in indonesia,  DF 
cases in 2020 reached 108,303 with a morbidity or 
incidence rate (IR) of 40 people per 100,000 population. 
The mortality rate due to DF in 2020 was reported as 
many as 747 people with a case fatality rate (CFR) of 
0.7%. North Maluku Province is one of Indonesia’s 
provinces with a high DF mortality rate, with a CFR of 
1.9 percent and an IR of 33.2 per 100,000 people (3). 
The distribution of DF cases occurred in all districts/
cities in North Maluku, and Ternate City had the highest 
number of DF cases in 2020, with 169 cases and one 
death (3).

Many efforts have been made to control dengue cases 
in Indonesia. The critical point in management of 
dengue control  (5). Vector control can be carried out 
using a source reduction approach, environmental 
management, and personal protection (6). Moreover, (7) 
showed that mosquito control could be done through 
several approaches, including environmental, chemical, 
and biological controls or integrated vector control 
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management. 

The abundance of Aedes spp. Vectors have a significant 
influence on how quickly DF spreads. The home 
index (HI), container index (CI), and breteau index (BI) 
can all be used to predict the likelihood of an Aedes 
mosquito-borne outbreak. This index is determined by 
the presence or absence of Aedes mosquito larvae in 
different containers in each household. This indicator 
indicates the presence of Aedes mosquitos, which pose a 
risk of DF transmission, and can be used to guide vector 
control efforts. Entomological survey of Aedes spp. The 
immature stage (eggs and larvae) can provide important 
information in controlling dengue cases. Knowledge 
of the reproduction of Aedes spp. Can provide a better 
understanding of population density and its distribution.
The epidemiology of dengue fever in Ternate City in 10 
years (2009-2018) was reported as many as 918 patients 
with 31 deaths. The higher cases are higher in men (507 
people) than women (411 people), and the highest is 
in the 5-14 years age group (507 people) (4). The high 
incidence of DF every year requires collaboration 
between programs and related sectors and community 
participation as an effort to control DF.  

Mosquito breeding sites have different characteristics 
that will affect Aedes spp. in their oviposition. Ae. 
aegypti has an oviposition preference in containers filled 
with clear water in the house, while Ae. albopictus tends 
to oviposition in natural containers or artificial outdoors 
habitats that contain more organic waste.

Mosquitoes have a huge negative impact on human 
quality of life because to their abundance (8). This 
research aims to obtain data on the entomological index 
of the immature stage in Ternate City, including; the 
occurrence of larvae, the density of larvae, the presence 
of mosquito eggs, and the characteristics of habitat 
mosquito breeding sites. The entomological index 
calculates the density of Aedes spp. Larvae in specific 
settlements are an essential factor to consider when 
establishing effective vector management strategies. In 
addition, this research is expected to be an input for 
programs to find alternatives to reduce the number of 
dengue cases in Ternate City.
  
MATERIALS AND METHODS

The study was conducted with a cross-sectional approach 
where observations.  Ovitrap index data was obtained 
by counting the number of positive filter papers divided 
by all ovitraps installed. The value of the density figure 
(DF) is calculated using the values of the house index 
(HI), the container index (CI), and the Breateu Index (BI). 
The DF criteria are derived from the sum of the HI, CI, 
and BI values expressed on a scale of 1 to 9, which are 
divided into three groups: low density (DF=1), medium 
density (DF=2-5), and high density (DF=6 -9) (9).

Time and Place
The research was conducted in September and October 
2019 in four dengue-endemic villages in Ternate City. 
The criteria for the sub-districts used as samples are 
endemic villages with high-density residential spaces. 
The sample villages are Sangaji, Maliaro, Bastiong 
Karance, and Bastiong Talangame

Research procedure

Egg Survey
Ovitrap installation in 80 houses was carried out in each 
village. The ovitrap is made from a black plastic jar, with 
water and filter paper placed on the inner wall of the 
glass as a breeding place for Aedes spp. Lay their eggs. 
Two ovitraps were installed in each house, one was 
put inside the house, and the other was placed outside 
the house. After a week of ovitrap installation, the filter 
paper of ovitraps was collected, and the ovitrap index 
value was calculated.

Ovitrap Index (OI) = Number of positive ovitrap  x 100%
                                     Number of ovitrap

The ovitrap index criteria were divided into four 
categories, with level 1 indicating that IO was less than 
5%, level 2 indicating that OI was less than 20%, level 
3 indicating that IO was less than 40%, and level 4 
indicating that OI was less than 40%.

Larvae Survey 
Larval observations were carried out in 100 houses in 
each village. The direct visual observation method was 
used to observe the existence or absence of larvae in the 
container both inside and outside the house, as well as 
the container’s type and materials. The criteria of larval 
density were determined based on the density figure by 
calculating the house index (HI), container index (CI), 
and Breatou Index (BI). HI, CI and BI can be calculated 
using the formula:

HI = Number of positive larva houses x 100%
           Number of houses inspected 

CI= Number of positive larva containers x 100%
         Number of containers inspected

BI= Number of positive larva containers x 100%
            Number of houses inspected

The density level of mosquito larvae in 100 observed 
dwellings was represented by the density figure (DF). On 
a range of 1 to 9, the DF criteria were obtained from the 
sum of the HI, CI, and BI values, which were classified 
into three categories: low density (DF=1), medium 
density (DF=2-5), and high density (DF=6-9) on a scale 
of 1 to 9 (9). The mosquito larval density category based 
on the density figure is presented in Table I.
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RESULTS

Egg and Larva Density of Aedes spp.
The results of ovitrap observations in four dengue-
endemic villages with densely populated residential 
conditions and very close distances between houses, 
mosquitoes can move from one house to another to suck 
blood and provide breeding places. The percentage of 
ovitrap/village in four endemic villages was presented 
in Figure 1.

Table I: Density figure (DF) (9)

Density figure 
(DF)

House Index 
(HI)

Container Index 
(CI)

Breteau Index 
(BI)

1 1 – 3 1 – 2 1 – 4

2 4 – 7 3 – 5 5 – 9

3 8 – 17 6 – 9 10 – 19

4 18 – 28 10 – 14 20 – 34

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

9 >77 >41 >200

Figure 1: Ovitrap Index (OI) value in Bastiong Karance Vil-
lage, Bastiong Talangame Village, Maliaro Village, and San-
gaji Village, Ternate City

Table II: Ovitrap index values in Sangaji Village, Maliaro Village, Bas-
tiong Talangame Village, and Bastiong Karance, Ternate City

Village

Ovitrap 

Outdoor
%

Indoor
%

Total Positive Total Positive

Sangaji 80 23 28.75 80 21 26.25

Maliaro 80 25 31.25 80 27 33.75

Bastiong 
Talangame

80 30 37.50 80 28 35.00

Bastiong 
Karance

80 32 40.00 80 25 31.25

Mean   34.38  31.56

Table III: Distribution of the number of postive containers in Sangaji Village, Maliaro Village, Bastiong Talangame Village, and Bastiong 
Karance, Ternate City

Villages Total House No of positive house Total container

Indoor

Total container

Outdoor

No of positive 
container (%)

No of positive 
container (%)

Sangaji 100 81 245 98 (48.0) 125 52 (41.6)

Maliaro 100 71 237 85 (35.8) 341 128 (37.5)

Bastiong Talangame 100 70 245 123 (50.2) 71 22 (30.9)

Bastiong Karance 100 75 240 118 (49.1) 129 72 (55.8)

Table IV:  HI, CI, BI, and DF values in Sangaji Village, Maliaro Vil-
lage, Bastiong Talangame Village, and Bastiong Karance, Ternate City

Villages HI (%) CI (%) BI (%) DF

Sangaji 81 40.5 150 8

Maliaro 71 37.5 128 8

Bastiong Talangame 70 45.8 145 8

Bastiong Karance 75 51.5 190 8

The results of the ovitrap index from the four endemic 
villages obtained OI values with a range between 
27.50% to 36.25%. The highest OI value was found in 
Bastiong Talangame village (36.25%), while the lowest 
was found in Sangaji Village (27.5%). The percentage 
of positive ovitraps inside and outside the home in four 
DF endemic Village is presented in Table II. In general, 

the rate of positive ovitraps was found more in the house 
and only found in one Village, which had a higher 
percentage of positive ovitraps outside the home than 
inside the house in Maliaro village.

Aedes spp. Larvae Density
The observations of larvae in 100 houses in four dengue-
endemic villages were presented in Table III and IV.

The value of positive containers in houses was highest 
in Bastiong Talangame Village (50.2%) and the lowest 
in Maliaro Village (35.8%). Meanwhile, the highest 
was in Bastiong Karance Village (55.8%) for outdoor 
containers, and the lowest was in Bastiong Talangame 
Village (30.9%).

The highest HI value was found in Sangaji Village (81%), 
and the lowest HI was found in Bastiong Talangame 
(70%). The highest CI and BI values were found in 
Village Bastiong Karance (CI=51.5% and BI=190%), 
and the lowest CI and BI values were found in Village 
Maliaro (CI=37.5% and BI 128%).

Larvae Habitat Characteristics (Container Type)
The results of observations of larval habitat characteristics 
based on container types were presented in Table V. 
Container materials found in four dengue endemic 
villages are presented in Table VI. There were 10 types 
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of container materials found with the highest container 
material, namely plastic, in all villages.  No significant 
difference was found between the container material 
and the presence of larvae in the four villages examined 
(p>0.05). Mosquito larvae were not found in soil, metal, 
and glass containers in Sangaji village. Mosquito larvae 
were also not found in the soil container material in all 
the villages observed.
 
DISCUSSION

Vector surveillance is an essential activity in developing 
strategies to prevent dengue transmission. This study 
provides information about the population density of 
Aedes spp. by measuring the density of eggs and larvae 
in four dengue-endemic villages in Ternate City. The 
combination of egg and larva surveillance is expected to 
provide complete information regarding the population 
of Aedes spp. The data obtained can provide information 
to policymakers such as the Ternate City Health Office 
to improve entomological surveillance activities.

The installation of oviposition traps in four villages in the 
city of Ternate succeeded in determining the density of 

mosquito larvae. (10) reported that the oviposition trap 
could detect the presence of Aedes spp. more accurate 
when the larval survey shows a low infestation rate. The 
IO scores in the four villages examined were classified 
as moderate (level 3) with a value of 20% OI < 40%. The 
abundance of Aedes spp. in the environment settlement 
can be caused by an environment that was less clean 
and neglected. Poor environmental management can 
also contribute to favorable conditions for mosquitoes 
to breed properly (11)

Ovitrap index values were generally higher inside the 
house than outside. These results were in line with 
(12)research that IO inside the home was higher than 
outside the home. Other researchers reported different 
finding that higher OI values were found outside the 
home than inside the house. In Korong Gadang Village, 
Kuranji District, Padang City, (13) found that the value 
of IO outside the house was higher than inside the 
house. However, the IO value was found to be higher in 
outdoor than indoor in Banyuwangi Regency (14)

A reasonably high IO value found indoors compared 
to outdoors indicates that Aedes are more likely or 

Table V: Type of container and positive percentage of the occurence of mosquito larvae in Sangaji Village. Maliaro Village. Bastiong Talangame 
Village. and Bastiong Karance Village. Ternate City

Container Type
Villages p-value

Sangaji Maliaro Bastion Talangame Bastiong Karance

∑ + % ∑ + % ∑ + % ∑ + %

Toilet tub 46 22 5.95 57 34 5.88 41 27 8.54 42 29 7.86

Bathtub 77 27 7.30 89 27 4.67 36 28 8.86 58 25 6.78

Fridge Placemats 38 14 3.78 72 30 5.19 45 20 6.33 44 18 4.88

Dispenser 76 22 5.95 54 15 2.60 49 15 4.75 57 26 7.05

Bucket 48 25 6.76 45 22 3.81 45 20 6.33 34 18 4.88 0.194

trinkets 15 4 1.08 29 12 2.08 28 11 3.48 26 12 3.25

Water tank 12 6 1.62 55 18 3.11 20 7 2.22 40 23 6.23

Drum 32 18 4.86 67 25 4.33 13 6 1.90 21 9 2.44

Used tires 15 8 2.16 52 16 2.77 23 5 1.58 26 16 4.34

Used Cans 11 4 1.08 58 14 2.42 16 6 1.90 21 14 3.79

Total 370 150 40.54 578 213 36.85 316 145 45.89 369 190 51.49
+ = number of positive larvae containers

Table VI: Material type of container and positive percentage of the occurence of mosquito larvae in Sangaji, Maliaro, Bastiong Talangame, and 
Bastiong Karance, Ternate City

Container Material

Villages

p-valueSangaji Maliaro Bastion Talangame Bastiong Karance

∑ + % ∑ + % ∑ + % ∑ + %

Plastic 225 91 24.59 359 89 15.40 231 92 29.11 201 106 28.73

0.945

ceramic 101 33 8.92 98 72 12.46 31 29 9.18 89 45 12.20

cement 25 18 4.86 41 21 3.63 21 15 4.75 46 22 5.96

Soil 2 0 0.00 2 0 0.00 2 0 0.00 2 0 0.00

Metal 2 0 0.00 23 14 2.42 5 3 0.95 3 1 0.27

Glass 1 0 0.00 3 1 0.17 3 1 0.32 2 0 0.00

Rubber 15 8 2.16 52 16 2.77 23 5 1.58 26 16 4.34

Total 370 150 40.54 578 213 36.85 316 145 45.89 369 190 51.49
+ = number of positive larvae containers
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CONCLUSION

In conclusion, in this study, it was shown that the 
ovitrap index value in the four endemic villages was in 
the moderate criteria. For larval density in all dengue 
endemic villages, high larval density was found. There 
is no significant difference between the types and 
materials of containers in all villages. The description of 
the density of eggs and larvae in four dengue endemic 
areas with ovitrap index and high larval density, this 
indicates that the risk of disease transmitted by Aedes 
mosquitoes is still high in Ternate City. 

ACKNOWLEDGEMENTS

The authors would like to thank the government of 
Ternate city for constant support in undertaking this 
study. We also extend our sincere gratitude to the Head 
of Health Polytechnic of Ternate for their cooperation 
in this study.

REFERENCES
 
1. Gubler Dj. Dengue, Urbanization And 

Globalization: The Unholy Trinity Of The 21 St 
Century. Trop Med Health. 2011;39(4 Suppl.):3-11.  
doi: 10.2149/tmh.2011-S05

2.  Depkes Ri. Demam Berdarah Dengue. Bul Jendela 
Epidemiol. 2010;2. 

3.  [En Ligne]. Kementerian Kesehatan Ri. Data Kasus 
Terbaru Dbd Di Indonesia.; 2020. 

4.  Tomia S, Hadi Uk, Soviana S, Retnani Eb. 
Epidemiology Of Dengue Hemorrhagic 
Fever Cases In Ternate City, North Moluccas. 
J Vet. 2020;21(4):637-45. doi: 10.19087/
jveteriner.2020.21.4.637

5.  Kusriastuti R, Sutomo S. Evolution Of Dengue 
Prevention And Control Programme In Indonesia. 
Dengue Bull. 2005;29(January):1-7. 

6.  Purnomo Dw, Didi U, Hadiah Jt. Jurnal Ilmu 
Kehutanan. J Ilmu Kehutan. 2018;12(Prediksi 
Lebar Tajuk Pohon Dominan Pada Pertanaman Jati 
Asal Kebun Benih Klon Di Kesatuan Pemangkuan 
Hutan Ngawi, Jawa Timur):61-73. 

7.  Sigit, HS, Hadi UK.  Hama Pemukiman Indonesia 
(Pengenalan, Biologi, Dan Pengendalian)., En 
Ligne]. Fakultas Kedokteran Hewan. 2006. 
Available from: https://Books.Google.Co.Id/
Books?Id=D9_Ydwaaqbaj&Pg=Pa369&Lpg= 
P a 3 6 9 & D q = P r a w i r o h a r d j o , + S a r w o n o . 
+2010.+Buku+Acuan+Nasional+Pelayanan 
+Kesehatan++Maternal+Dan+Neonata l .+ 
J a k a r t a + : + P t + B i n a + P u s t a k a + S a r w o n o + 
Prawirohardjo.&Source=Bl&Ots=Riwnmmfyeq 
&Sig=Acfu3u0hyn3i

8.  Dzul-Manzanilla F, Ibarra-López J, Marín Wb, 
Martini-Jaimes A, Leyva Jt, Correa-Morales F, Et 
Al. Indoor Resting Behavior Of Aedes Aegypti 
(Diptera: Culicidae) In Acapulco, Mexico. J Med 

prefer to lay eggs indoors. This is due to the favorable 
environmental conditions for mosquito breeding, such 
as a densely populated environment, poor ventilation, 
and sanitation. (12) reported that houses in Sukabumi 
City with poor sanitation and ventilation had a significant 
relationship to the ovitrap index value and had a 3.09 
times risk of increasing the density of Aedes spp. These 
mosquitoes are commonly found indoors because 
these mosquitoes like to rest in hidden, damp, and dark 
places. In addition, Aedes is an anthropophilic mosquito 
and sucking blood more than once to complete the 
gonotrophic cycle (15).

In Indonesia, vector surveillance systems using the house 
index, container index, and Breteaue index have been 
in place for a long time to control dengue hemorrhagic 
fever cases. A high HI index value indicates that many 
larvae were still vectors in that location. The HI values 
in the four research locations did not fulfill the standards 
of the Ministry of Health of the Republic of Indonesia, 
that HI values 5% or free larvae index (FLI) values 95% 
(16). The Breteau index is an early warning signal for the 
dengue fever outbreak in Sri Lanka (17). (18) suggested 
HI, CI, BI and the FLI as a Stegomya index can be used 
to evaluate the risk of dengue fever in Indonesia. The 
density of mosquitoes in the four sub-districts observed 
was classified based on the density figure as having a 
high larval density category. High larval infestations 
in the environment can be the first step in preventing 
outbreaks (19). Herd immunity, virus strain, vector 
competence, human-mosquito interaction, human 
population density; distribution, displacement, and 
interaction of viruses, vectors, and humans, as well as 
weather, climate, and environmental variables, are all 
factors that may influence the relationship between the 
density of Aedes spp. and the risk of transmission (20).

The Container material influences Aedes spp. oviposition 
site choice (21).  Female mosquito choice in oviposition 
site is adaptive and can influence population distribution 
and dynamics. In the four Villages studied , there was 
no discernible variation between container type and 
container material. Bathtubs and dispensers were the 
most common breeding sites found in the research 
region. The bathtub is a sort of container found in four 
communities by larvae. The bathtub always provides 
water to keep it there and make the room conditions 
moist and favored by mosquitoes. The frequency of bath 
drying can also be one of the causes of many mosquito 
larvae in fitness facilities in Trenggalek (22). Research 
reports on dispenser mats as a habitat for mosquito 
larvae were reported in West Ranomeeto District, West 
Sulawesi Province, and Bandar Lampung (23) (24). 
Drops of water or spills accommodated on the dispenser 
mat become a breeding ground for mosquitoes. Aedes 
spp. reported having a preference for laying eggs in 
small water containers compared to large ones (25)(26). 
This is related to the number of dissolved solids being 
more concentrated in a smaller volume of water (27).



Mal J Med Health Sci 19(1): 40-45, Jan 202345

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Entomol. 2018;54(2):501-4. doi: 10.1093/jme/
tjw203

9.  Dana Focks. Special Programme For Research And 
Training In Tropical Diseases (Tdr). 2003. 

10.  Rozilawati H, Mohd Masri S, Tanaselvi K, Zairi J, 
Nazni W, Lee H. Effect Of Temperature On The 
Immature Development Of Aedes Albopictus 
Skuse. Southeast Asian J Trop Med Public Heal. 
2016;47(July):731-46. 

11.  Zainon Mr, Baharum F, Seng Ly. Analysis Of 
Indoor Environmental Quality Influence Toward 
Occupants’ Work Performance In Kompleks 
Eureka, Usm. Aip Conf Proc [En Ligne]. 
2016;1761(August). doi:10.1063/1.4960950

12.  Hidayati D, Suyatno, Aruben R, Pradigdo Sf. 
Faktor Risiko Kurang Konsumsi Buah Dan Sayur 
Pada Anak Usia Sekolah Dasar. J Kesehat Masy. 
2017;5(4):638-47. 

13.  Ahmad-Azri M, Syamsa Ra, Ahmad-Firdaus Ms, 
Aishah-Hani A. A Comparison Of Different Types 
Of Ovitraps For Outdoor Monitoring Of Aedes 
Mosquitoes In Kuala Lumpur. Trop Biomed. 
2019;36(2):335-47. 

14.  Wijayanti Spm. Karakteristik Dan Pola Penyebaran 
Penyakit Demam Berdarah Dengue Di Wilayah 
Endemis. 2019. 54 P. 

15.  Soedarto. Demam Berdarah Dengue Dengue 
Haemoohagic Fever. Jakarta : Sugeng Seto; 2012. 

16.  Kementrian Kesehatan Republik Indonesia. Situasi 
Penyakit Demam Bedarah Di Indonesia. 2018. 

17.  Aryaprema Vs, Xue R De. Breteau Index As A 
Promising Early Warning Signal For Dengue 
Fever Outbreaks In The Colombo District, 
Sri Lanka. Acta Trop [En Ligne]. Elsevier; 
2019;199(October):105155. doi:10.1016/J.
Actatropica.2019.105155

18.  Garjito Ta, Hidajat Mc, Kinansi Rr, Setyaningsih R, 
Anggraeni Ym, Mujiyanto, Et Al. Stegomyia Indices 
And Risk Of Dengue Transmission: A Lack Of 
Correlation. Front Public Heal. 2020;8(July):1-13. 
doi: 10.3389/fpubh.2020.00328

19.  Chareonviriyaphap T, Akratanakul P, Nettanomsak 
S, Huntamai S. Larval Habitats And Distribution 
Patterns Of Aedes Aegypti (Linnaeus) And Aedes 

Albopictus (Skuse), In Thailand. Southeast Asian J 
Trop Med Public Health. 2003;34(3):529-35. 

20.  Thammapalo S, Nagao Y, Sakamoto W, 
Saengtharatip S, Tsujitani M, Nakamura Y, Et 
Al. Relationship Between Transmission Intensity 
And Incidence Of Dengue Hemorrhagic Fever 
In Thailand. Plos Negl Trop Dis. 2008;2(7). doi: 
10.1371/journal.pntd.0000263.

21.  Wong J, Stoddard St, Astete H, Morrison Ac, Scott 
Tw. Oviposition Site Selection By The Dengue 
Vector Aedes Aegypti And Its Implications For 
Dengue Control. Plos Negl Trop Dis. 2011;5(4). 
doi: 10.1371/journal.pntd.0001015.

22.  Mayela Ps, Siauta Ja, Carolin Bt. Factors Associated 
With The Incidence Of Dengue Hemorrhagic 
Fever In Toddlers. J Kebidanan [En Ligne]. 
2020;9(2):1-8. Available from: https://Akbid-
Dharmahusada-Kediri.E-Journal.Id/Jkdh/Article/
Download/161/125/

23.  Pramadani At, Hadi Uk, Satrija F. Habitat 
Aedes Aegypti Dan Aedes Albopictus Sebagai 
Vektor Potensial Demam Berdarah Dengue Di 
Kecamatan Ranomeeto Barat, Provinsi Sulawesi 
Tenggara. Aspirator - J Vector-Borne Dis Stud. 
2020;12(2):123-36. doi: 10.22435/asp.v12i2.3269

24.  Hidayat T, Nurjanah, Jacoeb Am, Putera Ba. 
Antioxidant Activity Of Fresh And Boiled Caulerpa 
Sp . Jphpi. 2020;23(3):566-75. doi:10.17844/jphpi.
v23i3.33869

25.  Sunahara T, Mogi M. Variability Of Intra- And 
Interspecific Competitions Of Bamboo Stump 
Mosquito Larvae Over Small And Large Spatial 
Scales. Oikos. 2016;97(1):87-96. doi:10.1034/
j.1600-0706.2002.970109.x

26.  Madzlan F, Dom Nc, Tiong Cs, Zakaria N. Breeding 
Characteristics Of Aedes Mosquitoes In Dengue 
Risk Area. Procedia - Soc Behav Sci [En Ligne]. 
The Author(S); 2016;234:164-72. doi:10.1016/J.
Sbspro.2016.10.231

27.  Garcia-Sánchez Dc, Pinilla Ga, Quintero J. 
Ecological Characterization Of Aedes Aegypti 
Larval Habitats (Diptera: Culicidae) In Artificial 
Water Containers In Girardot, Colombia. J Vector 
Ecol. 2017;42(2):289-97. doi: 10.1111/jvec.12269.


