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ABSTRACT 
 

Dengue hemorrhagic fever is an infectious disease caused by dengue virus and transmitted through the Aedes spp. 
Prevention of dengue hemorrhagic fever can be done by eradicating the presence of Aedes spp. larvae in their breeding 
sites. This study aimed to determine whether there was a relationship between the presence of Aedes spp. mosquito 
larvae with the incidence of dengue hemorrhagic fever in the working area of Puskesmas Padang Selasa Kecamatan Ilir 
Barat I Palembang in 2019. This study was an analytic observational study with cross-sectional design. The research 
sample consisted of 110 houses, along with water reservoirs and mosquito larvae in it, which were chosen with 
purposive and simple random sampling technique. Research respondents were residents of the house chosen as the 
sample. Data collected by interview, observation, and microscopic identification. Data was processed and analyzed with 
the chi-square statistical test. Out of 110 houses visited, 26 (23.6%) of the respondents stated that they themselves or 
their household relatives had experienced DHF in the last two years. Out of the 332 water reservoirs observed, 36 
(32.7%) were positive for Aedes spp. larvae, 14 (53.8%) of them were found in houses where residents had a history of 
DHF in the last 2 years. Chi-square statistical test results with a degree of confidence of 95% and α 0.05 showed a 
significant relationship between the two variables with a p value = 0.017 and PR (prevalence rate) 2.339 (95% CI = 
1.239-4.61). There was a significant relationship between the presence of Aedes spp. mosquito larvae with the incidence 
of dengue hemorrhagic fever in the working area of the Puskesmas Padang Selasa Kecamatan Ilir Barat I Palembang in 
2019. 
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1. INTRODUCTION 

 
 

Dengue hemorrhagic fever (DHF) is a viral 
infection disease with clinical manifestations of 
acute fever, muscle aches and / or joint pain, 
leukopenia, rash, lymphadenopathy, 
thrombocytopenia, hemorrhagic diathesis, and 
increased levels of hematocrit and/or 
accumulation of fluid in the body cavities due to 
plasma leakage (Suhendro, et al., 2014). Dengue 
virus, virus of DHF, is transmitted through the 
vector of the genus Aedes, subgenus Stegomyia 
(Zuckerman, et al., 1987). The Aedes aegypti 
and Aedes albopictus mosquitoes are the most 
common DHF vectors found in Indonesia. 

Approximately 50-100 million new 
infections are estimated to occur each year in 
more than 100 DHF endemic countries. The 

distribution of DHF covers all regions in 
Indonesia, including Palembang City 
(Suhendro, et al., 2014). Based on the health 
profile data of South Sumatra Province over the 
last few years, Palembang City has the highest 
incidence of DHF cases in South Sumatra 
Province (Dinkes Kota Palembang, 2018; 
Dinkes Kota Palembang, 2017; Dinkes Kota 
Palembang, 2016) . 

The latest report from the Indonesian 
Ministry of Health (2019) from the beginning of 
the year to 3 February 2019, there were 16,692 
DHF cases in Indonesia with a death rate of 169 
people (Kemenkes, 2019). In line with the rapid 
increase in cases of DHF at the beginning of the 
year, the Indonesian Ministry of Health 
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appealed to all regions to watchful for DHF and 
maximize the practice of eradicating mosquito 
nests (Pemberantasan Sarang Nyamuk/PSN) as 
a precaution for DHF (Kemenkes, 2019).  

Prevention that has been proven to reduce 
the incidence of DHF at this time is by 
eradicating the mosquito vector that spreads the 
dengue virus (WHO, 2000). Environmental 
control vector carried out with the 3M plus 
program aims to eradicate the presence of 
mosquito larvae. 

Research conducted in Banjar Graha Kerti 
and Banjar Kerta Petasikan, Denpasar, shows a 
significant relationship between the presence of 
mosquito larvae and the incidence of DHF 
(Widjana, et al., 2012). This research was 
conducted to determine whether there was a 
relationship between the presence of Aedes spp. 
larvae with the incidence of DHF in the working 
area of Puskesmas Padang Selasa, Ilir Barat I, 
Palembang City in 2019. 

 
 

2. METHOD 
 
This study was an observational analytic 

study with a cross sectional design. The study 
was conducted from July to Decpail 2019. The 
research sample was purposive sampling and 
simple random sampling consisting of 76 
houses in Bukit Lama and 34 houses in Bukit 
Baru. After passing the informed consent 
procedure, data collection was continued with 
interviews, observation of mosquito larvae in 
water reservoirs, and microscopic observation 
of mosquito genus or species of larvae. 
Univariate and bivariate data analysis using the 
SPSS application. Hypothesis testing in 
bivariate analysis using the chi-square test (CI 
95% and α = 0.05). 

 
 
 
 
 
 

3. RESULT 
 

3.1 Habitat for the development of mosquitoes 
 

The number of water reservoirs (WR) 
observed was 332 WR (232 indoor WR and 100 
outdoor WR) with the presence of mosquito 
larvae can be seen in Table 1 and Table 2. 

 
Table 1. Identification of indoor WR (n = 232) 

 
 

The most indoor water reservoirs of each 
house is a tub, 124 (53.45%). Of the 232 water 
reservoirs, 41 (17.67%) contained mosquito 
larvae and 191 (82.33%) no mosquito larvae 
were found. Most mosquito larvae in indoor 
WR were found in tubs (13.79%). 

 
Table 2. Identification of outdoor WR (n = 100) 

 

N
o 

Type of 
outdoor 

WR 

Total Presence of larvae  

N % Yes No 
N % n % 

1 Tub 6 6 0 0 6 6 
2 Tire 1 1 0 0 1 1 
3 
4 

Basin 
Bottle 5 

3 
5 
3 

0 
0 

0 
0 

5 
3 

5 
3 

5 Drum 9 9 4 50 5 5 
6 Pail 49 49 2 25 47 47 
7 Fish pond 5 5 2 25 3 3 
8 Flower pot 21 21 0 0 21 21 
9 Bowl pet 1 1 0 0 1 1 

Total 100 100 8 8 92 92 
 
 

N
o 

Type of 
Indoor 

WR 

Total Presence of larvae 

n % Yes No 
N % N % 

1 Aquarium 2 0,86 0 0,00 2 0,86 
2 Bath tub 124 53,45 32 13,79 92 39,66 
3 Bottle 2 0,86 1 0,43 1 0,43 
4 Dispenser 7 3,02 0 0,00 7 3,02 
5 Drum 16 6,90 3 1,29 13 5,60 
6 Pail 78 33,62 5 2,16 73 31,47 
7 Cans 1 0,43 0 0,00 1 0,43 
8 Flower pot 1 0,43 0 0,00 1 0,43 
9 Pet bowl 1 0,43 0 0,00 1 0,43 

Total 232 100 41 17,67 191 82,33 
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Table 2 shows the identification results of 
mosquito larvae in outdoor water reservoirs. 
The most number of outdoor water reservoirs 
was pails, 49 (49.00%). 8 (8.00%) outdoor WRs 
were present with positive mosquito larvae. 
Most mosquito larvae in outdoor WR were 
found in drums (50.00%). 

 
 

3.2 Distribution of larva postitf WR and the 
number of larva  
Mosquito larvae were found in 41 houses of 

a total 110 houses where water reservoirs were 
observed. From the outdoor and indoor 
observations in each house, a total of 576 
mosquito larvae were obtained. The distribution 
and number of mosquito larvae can be seen in 
Table 3. 

 
Table 3. Distribution of positif larva WR and the 

number of larva (n=576) 
 

No. Type of  (+) larva 
WR  

   Location ∑ 
Larva 

1. Tub Indoor 26 
2. Tub Indoor 18 
3. Tub Indoor 3 
4. Pail Indoor 3 
5. Tub and pail Indoor 3 
6. Pail Outdoor 13 
7. Tub Indoor 35 
8. Tub Indoor 2 
9. Drum Indoor 7 
10. Tub dan drum Indoor 8 
11. Pail dan drum Indoor 179 
12. Drum Outdoor 18 
13. Pail Outdoor 1 
14. Tub Indoor 20 
15. Pail dan kolam ikan Outdoor 7 
16. Fish pond Outdoor 71 
17. Drum Outdoor 3 
18. Drum Outdoor 2 
19. Tub Indoor 2 
20. Tub Indoor 24 
21. Tub Indoor 16 
22. Tub Indoor 5 
23. Tub Indoor 4 
24. Tub Indoor 7 
25. Bottle Indoor 30 
26. Tub Indoor 3 

27. Tub Indoor 9 
28. Tub Indoor 5 
29. Tub Indoor 1 
30. Tub Indoor 5 
31. Tub Indoor 1 
32. Drum Indoor 4 
33. Drum Indoor 6 
34. Tub Indoor 2 
35. Tub Indoor 5 
36. Tub Indoor 3 
37. Tub Indoor 6 
38. Tub Indoor 1 
39. Tub Indoor 6 
40. Tub Indoor 7 
41. Tub Indoor 3 
42. Tub Indoor 2 

Total 576 

 
Table 3 shows the uneven distribution of 

mosquito larvae in each house. In house 
number 11, the most mosquito larvae were 
found with 179 (31.08%) in indoor pails and 
drums. The lowest number of mosquitoes, 
0.17%, was found in houses number 13, 29, 
31, and 38, 1. 

 
3.3 Mosquito larvae density index 

From the 110 houses, there are 41 houses 
whose water reservoirs contain mosquito 
larvae (House index/HI = 37.27%) and 69 
houses where mosquito larvae are not found 
(Angka Bebas Jentik/ABJ = 62.73%). 
Mosquito larvae were found in 49 water 
reservoirs out of 110 observed houses (Breteau 
Index/BI = 44.54) of the total WR observed as 
many as 332 (Container Index/CI = 14.76%). 
After obtaining HI, BI and CI values, it can be 
determined that the density figure (DF) value 
in the Puskesmas Padang Selasa work area is 5 
(Table 4). This value indicates that the density 
of mosquito larvae in the working area of 
Puskesmas Padang Selasa is in the medium 
category. 
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Table 4. Mosquito larva index 

 
Indicator Parameter of value 

Angka Bebas Jentik/ABJ (%) 
House Index/HI (%) 
Container Index/CI  (%) 
Breteau Index/BI 
(Container/100 Bangunan) 
Density figure (DF) 

62,73 
37,27 
14,76 

 
44,54 
5,0 

 
3.4 Genus and spesies of mosquito larva 

From the observations, no larvae were 
found with a resting position parallel to the air 
surface which is a larva characteristic of Genus 
Anopheles. An illustration of larva resting 
position that forms an angle on the air surface 
can be seen in Figure 1. Mosquito larvae found 
are white, brown, to black with various sizes 
(instar 1-4). The movement of the mosquito 
larvae in the water looks twisted. 

 

 
 

Figure 1. The resting position of the mosquito larvae 
forms an angle on the water surface in the outdoor 

pail. 
 

One of larva from positive WR was made a 
dry preparation to be micorscopic observed the 
morphology of the head, chest (thorax), stomach 
(abdomen), and siphon, which were matched 
with the identification key. 

The head of Aedes aegypti larvae is 
characterized by a pair of brush-like hairs on the 
tip of the head and a pair of hairless antennae 
(Figure 2). 

 

 
Figure 2. Head of Aedes aegypti larva 

(100x magnification) 
 

The abdominal sections of the Aedes 
aegypti larvae are shown in Figure 3. There are 
lateral hairs that are curved on each side of the 
abdominal segment. 

 
 

Figure 3. Abdomen (sections 4-8) of Aedes aegypti 
larva (100x magnification) 

 
The picture of the siphon in Aedes aegypti 

larvae can be seen in Figures 4, 5, and 6. They 
show the characteristics of the siphon which is 
fat and short, the presence of a pair of siphon 
hairs, pecten on the siphon, open saddle on the 
anal segment, and a row of comb scales on the 
last segment in abdomen (8th segment). The 
presence of lateral spines on the comb scale 
which is a characteristic of Aedes aegypti larvae, 
a differentiator from Aedes albopictus, was 
more clearly shown in Figure 6. All mosquito 
larvae identified as Aedes spp. In this study, 
lateral spines were found on the comb scale. 
From these results, it was found that no Aedes 
albopictus larvae from 576 mosquito larvae 
were found. 

.  
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Figure 4. The last segment of the abdomen and siphon 
of the Aedes aegypti larva (100x magnification) 

 

 
 

Figure 5. Siphon and anal gillof Aedes aegypti larva 
(100x magnification) 

 
Figure 6. Comb scale with lateral spines on the last 

segment of the abdomen of Aedes aegypti larvae  
(400x magnification) 

 
Figure 7 shows the large head of the 

mosquito larvae with long antennae and hair on 
the antennae that are characteristic of the genus 
Culex. 

 

 
 

Figure 7. The head of genus Culex larva  
(100x magnification) 

 
Figures 8, 9, and 10 show a long slender 

siphon, some hair on the sides of the siphon, and 
a closed saddle on the anal segment. These 
findings are consistent with the key 
identification for the genus Culex larvae. 

 
 

Figure 8. The siphon of genus Culex larva  
(100x magnification) 

 

 
Figure 9. The siphon of genus Culex larva  

(100x magnification) 
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Figure 10. The siphon of genus Culex larva  

 (100x magnification) 
 

From the 576 mosquito larvae scattered in 41 
houses, almost all of them are Aedes aegypti species 
(86.98%) which is the main vector of DHF. The 
frequency distribution of the types of larvae can be 
seen in Table 5. In this study, there were no Aedes 
albopictus larvae, which are potential vectors of 
DHF. 75 larvae of the genus Culex were found 
scattered in 1 WR indoor and 2 WR outdoor. 

 
 

Table 5. Frequency distribution of mosquito larvae 
types (n=576) 

 
Genus 

and  
Species 

Amount Location of WR 

N % In 
door % Out 

door % 

Aedes 
aegypti 

501 86,98 466 80,90 35 6,08 

genus 
Culex 

75 13,02 2 0,35 73 12,67 

Total 576 100 468 81,25 108 18,75 
 
3.5 Respondent characteristic 

Respondents in this study were 110 people 
from each house that became the research 
sample. 

Table 6. Frequency distribution of respondent 
characteristic (n = 110) 

 
Respondent 

Characteristic 
Amount 

(n) % 

Age (Years)   
 18-25  7 6,4 
 26-33  24 21,8 
 34-41  26 23,6 
 42-49  14 12,7 
 50-57  17 15,5 
 58-65  16 14,5 
 66-73  4 3,6 
 >74  2 1,8 

Sex   
 Female 70 63,6 
 Male 40 36,4 
Degree of School   
 No 

Primary  
Junior 

 
22 

 
20 

 Senior  
Bachelor 88 80 

History of DHF in last 2 years 
 Positive 26 23,6 
 Negative 84 76,4 
Total 110 100 

 
Based on Table 6, most respondents were in 

the range 34-41 years (23.6%). Respondents 
with age above or equal to 74 years are at least 2 
people (1.8%). Of the 110 respondents, 70 
(63.6%) of them were female. 

The most respondents were in high school 
or bachelor degree, 88 respondents (80%). 
Meanwhile, the number of respondents with the 
latest education level did not go to school, 
primary and junior high school amounted to 22 
people (20%). 

Based on respondents' interviews 
accompanied by evidence of diagnosis, it was 
found that 26 (23.6%) respondents had a history 
of DHF in the last two years. Evidence of the 
diagnosis was obtained from data on DHF 
sufferers in the Puskesmas Padang Selasa, 2017-
2019. 
 
3.6 The relationship between the presence of 

mosquito larvae and DHF cases 
From the results of the study, the water 

reservoir owned by the respondent or member 
of the respondent's house with a history of DHF 
found that there were more Aedes spp. larvae. 
(53.8%) compared to the absence of Aedes spp. 
(46.2%) (See Table 7). 

 
Table 7. Relationship between DHF case history and the 

presence of mosquito larvae 
 

Larva  
DHF History 

Total PR p-
value  (+)  (-) 

n % n % N % 
Yes 
No 

14 
12 

53,8 
46,2 

22 
62 

26,2 
73,8 

36 
74 

32,7 
67,3 

2,398 
 

0,017 
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Total 26 100 84 100 110 100   
 
In Table 7, based on the results of the Chi-

Square statistical test (CI 95% and α 0.05), it 
was found that p value = 0.017 (p <α) and PR 
2.398 (95% CI = 1.239-4.641). There is a 
significant relationship between the presence of 
Aedes spp. larvae. with cases of DHF. The PR 
value shows that the presence of Aedes spp. can 
increase the risk of DHF cases by 2.398 times 
compared to the absence of Aedes spp. in the 
water reservoir. 

 
4. DISCUSSION 

 
The results of this study are consistent with 

the research of Yotopranoto (2008) and Ridha et 
al. (2013) in Surabaya and Banjarbaru which 
showed that water reservoirs that are potential 
for breeding mosquitoes are containers used for 
daily needs such as drums, tubs, and pails 
(yotoptanoto, et al., 2008; Ridha, et al., 2013). 
Research conducted by Purwaningrum et al. 
(2016) showed a significant relationship 
between the presence of breeding places for 
Aedes aegypti and DHF with a p value 0.001 
and OR 10.524 (95% CI = 2.271-48.757) 
(Purwaningrum, 2016). Potential water 
reservoirs for breeding Aedes aegypti is 
containers with clear water, close to settlement, 
and not directly related to the soil (Kemenkes, 
2013; Djakaria & Sungkar, 2008). 

Index of larvae in this research shows that 
the working area of Puskesmas Padang Selasa, 
Ilir Barat I, was an area with a high risk of 
dengue fever transmission but does not potential 
to dengue fever outbreaks. The density figure 
indicated that the density of mosquito larvae in 
the working area of Puskesmas Padang Selasa, 
Ilir Barat I was in the medium category. This 
value also shows that the presence of mosquito 
vectors, including Aedes spp. as a vector of 
DHF, needs to be watched out and eradicated to 
prevent the increase in the density of mosquito 
larvae which can lead to DHF outbreaks. 

Based on statistical tests, this study was in 
line with the cross sectional study conducted by 
Tirtasari, et al. (2016) who examined the 
relationship between the presence of larvae in 
containers with the incidence of dengue fever in 
19 Novpail, Wundulako, Kolaka in 2016. She 
found p-value of 0.003 (p <α) which means that 
there is a significant relationship between the 
two test variables (Tirtasari, et al., 2016). 
Furthermore, PR value of 2.398 (95% CI = 
1.239-4.641) indicates that the respondent with 
the presence of Aedes spp. in the water reservoir 
has a risk 2.398 times greater than that of 
respondents who were not found larvae of Aedes 
spp. in the water reservoir. This is also 
accordance with the results of a case control 
study conducted by Purwaningrum, that there is 
a significant relationship between the two 
variables (p value 0.002 and OR 11 with 95% 
CI = 1.998-60.572) (Purwaningrum, et al., 
2016). The OR value in this study shows that 
the respondent with the presence of larvae. 
Aedes aegypti has 11 times greater risk of 
suffering dengue fever compared to respondents 
who were not found Aedes aegypti larvae in 
their house. 

 
5. CONCLUSION 
 

The working area of Puskesmas Padang 
Selasa, Ilir Barat I was an area with a high risk 
of DHF transmission but does not have the 
potential to dengue outbreaks. It is necessary to 
implement a mosquito nest eradication program 
with 3M Plus practices that are complete, 
correct, and routine in every home to prevent 
cases of DHF. In addition, we also found that 
there was a significant relationship between the 
presence of mosquito larvae and the incidence 
of DHF. 
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