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ABSTRACT:

Dengue hemorrhagic fever (DHF) is a disease that causes death, known for > 200 years, and has
become a health problem in the world, especially in developing countries, including Indonesia.
Deli Serdang Regency had the highest number of cases in North Sumatra Province in 2019, with
1,326 points. In 2020, there were 974 cases, IR: 50.4. In 2021, the Regency/City ranked 14th out
of 514 Regency/City in Indonesia for the highest number of dengue fever cases in 2021 with 803
points, IR/morbidity rate: 34.63/100,000 population, CFR/death rate: 0.12%. It is possible to
identify the location of the patient down to the address of the individual's site to obtain
information regarding the distribution pattern of cases in each region using the Geographic
Information System (GIS). This research aimed to bring a vector entomological survey (Cl, BI, HI,
ABJ) and the distribution pattern of Dengue Hemorrhagic Fever (DHF). The study used a case-
control design, determining the location of houses referring to FUNASA and WHO regulations
(taking into account the number of buildings and House Index (HI) with household members as
subjects of 100 case houses and 100 control houses consisting of 22 sub-districts in Deli Serdang
Regency. Based on the distribution results using Stascan, there are 4 clusters, and the case points
for dengue fever sufferers are located at a distance of 500 - 1500 m from the Community Health
Center. Data on dengue fever sufferers in each community health center buffer in Deli Serdang
Regency contained 81 cases.
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INTRODUCTION

Dengue hemorrhagic fever is a

disease that has been known for > 200 years
and has become a health problem in the
world, especially in developing countries
(Hasyim, 2008). This disease is endemic in
100 countries, infecting more than 50 — 100
million people. Five hundred thousand cases
of dengue fever require hospital treatment,
and 22,000 instances die every year
(Sulistyo, 2019).

In 2021, the number of dengue fever
sufferers in 34 provinces in Indonesia will be
73,518 cases, the IR/morbidity rate will be
27/100,000 population, and the
CFR/mortality rate will be 0.96%. The
morbidity rate/IR of dengue fever cases in
North Sumatra Province in 2021 is
19.51/100,000 population, and the CFR is
0.48% (Akbar & Hamzah, 2021).

DeliSerdang Regency had the highest
number of cases in North Sumatra Province
in 2019, with 1,326 points, in 2020, there
were 974 cases, IR: 50.4. In 2021, the
Regency/City ranked 14th out of 514
Regency/City in Indonesia for the highest
number of dengue fever cases in 2021, 803
points, IR/morbidity rate: 34.63/100,000
population, CFR/mortality rate: 0.12%
(Atikasari & Sulistyorini, 2018). Based on
sensitivity tests in North Sumatra Province in
2015, alpha-cypermethrin 0.025% showed a
value above 80%. The

cypermethrin 0.05% of mosquitoes that died

insecticide

in Deli Serdang Regency was only 70%,
deltamethrin 0.025% showed deaths above
90%, the percentage of mosquito deaths
from the Pematang Siantar and Tebing Tinggi

areas below 80%. Central Java and DI
Yogyakarta mostly of Egyptians resistant to
insecticides wused in control activities
bendiocarb 0.1%, lambda-cyhalothrin
0.05%, permethrin 0.75%, deltamethrin
0.05%, and etofenprox 0.5. lkawati et al.
stated cypermethrin resistance was 0.05%
inthe Temples of the Egyptians in nine
districts in Central Java. Mosquitoes show
moderate resistance to cypermethrin in
Ngawonggo and Kajen Villages, with a
mortality of 97%. Meger Village offers a
resistant status with a mortality of 89%
(Niroui et al., 2015).

Prevention and control of dengue
fever with PSN 3 M Plus activities and the
one house one jumantik movement (G1R1J)
has not yet been implemented in Deli
Serdang Regency, so there is no data on the
risk of dengue transmission (BI, Cl, HI, ABJ
and density figures). Controlling the dengue
vector in Deli Serdang Regency uses CYNOFF
50 EC, which contains the active ingredient
cypermethrin 50 gr/It.

RESEARCH METHODS
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The type of research used is
observational research with a case-control
design. The research location is Deli Serdang
Regency from January to September 2023.
The ratio used for case-control is 1:1 (100
cases and 100 controls) data collection for
the distribution of dengue fever using GPS to
obtain GIS data.

Collecting data on several factors
causing dengue fever using a questionnaire
with observation sheets, characteristics
including density figures and larva collection
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using a Vitra and Garmin Etrex 10 type GPS,
map source, Quantum GIS, and Google Earth
to collect coordinates of dengue cases living
in Deli Serdang Regency. Data analysis is
done by analyzing the average nearest
neighbor used to see the distribution pattern
of dengue fever incidents in the Deli Serdang
Regency.

RESULTS AND DISCUSSION

Distribution Pattern of Dengue Fever
Incidence Dengue (DBD)
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Figure 1. Distribution of DHF Cases in Deli Serdang Regency

The spread of dengue fever cases in
Deli Serdang Regency occurred in several
sub-districts, so several did not experience
dengue cases. Based on the research results,
the most points were in Tanjung Morawa
District, with 34 points, including Bandar
Labuhan with two people, Limau Manis with
32 people, and Deli Tua District with 2 cases.
Next, the distribution of cases is analyzed
using the method of average nearest
neighbor analysis to determine the
distribution pattern. The indicator used is
the nearest neighbor index number by
considering the average.
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Distance from the point of each case
coordinate. Based on the results using
Stascan, there are 4 clusters with the most
likely cluster. There were 14 cases, p-value
<0.0001; RR: 2.28; radius: 6.45 km, which
means there is a grouping of instances
(groups) that are most at risk, having a risk
level of 2.28 times getting dengue fever for
sufferers who are inside the cluster
compared to sufferers who are outside the
group with a cluster radius of 6, 45 km. The
second cluster contained 9 cases, p-value
<0.00001; RR: 4.84; radius: 9.08 km, which
means that there is a grouping of instances
(groups) that are most at risk, having a risk
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level of 4.84 times getting dengue fever for
sufferers who are inside the cluster
compared to sufferers who are outside the
group with a cluster radius of 9, 08 km.

The third cluster contained 7 cases,
p-value <0.0001; RR: 5.18; radius: 4.48 km,
which means that there is a grouping of
instances (clusters) that are most at risk,
having a risk level of 5.18 times getting
dengue fever for sufferers who are inside the
group compared to sufferers who are

outside the group with a cluster radius of 4,
48 km. The fourth cluster contained 6 cases,
p-value <0.00001; RR: 3.86; radius: 3.83 km,
which means that there is a grouping of
instances (clusters) that are most at risk,
having a risk level of 3.86 times of getting
dengue fever for sufferers who are inside the
group compared to sufferers who are
outside the group with a cluster radius of 3,
83 km, as shown below:
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Figure 2. Nearest Neighbor Analysis and Distribution of DHF Cases in Deli Serdang Regency in
2023
Next, we can see the distribution of
cases based on population density in Deli
Serdang Regency:
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Figure 4. Buffer Map of DHF Cases in Deli Serdang Regency in 2023

Referring to the picture above, the Larvae Presence Variable
case point for dengue fever sufferers is 500 Univariate analysis presents
- 1500 m from the Puskesmas. Data on descriptive data including numbers and
dengue fever sufferers in each community percentages. The table shows that of the
health center buffer in Deli Serdang Two hundred houses were examined, and
Regency contained 81 cases. 74 homes were found to have larvae. So,

the house index earned 37, which shows in
density figures at medium larva density
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T 2013). F hi le, i 74
(Tambunan, . 013). From this table, it can House index(HI) = ——X 100%
also be obtained that the larvae-free rate 200

(ABJ) is 63%. House index(HI) = House Index (HI) = 37 %
Number of Houses+ X 100%

Number of Houses Inspected

Table 1
Frequency Distribution of Research Subjects Based on the Presence of Larvae at Home
in Deli Serdang Regency

. Amount Percentage
No The existence of larvae
(n) (%)
1 There is 74 37.
No 126 63.0
Total 200 100.0

Number of Larvae Free Homes

Flick Free Numbers(AB]) = K00
ick Free Numbers(AB]) Number of Homes Inspected %

Flick Free Numbers(ABJ) = %X 100%

Larval Free Rate (ABJ) =63 %

Table 2
Frequency Distribution of Research Subjects Based on
The presence of larvae in containers in Deli Serdang Regency

The existence of larvae

No Water reservoirs There is No TOTAL
n % n % N %
1 Bucket in the house 16 8,0 184 92,0 200 100
2 Outdoor bucket 12 6,0 188 94,0 200 100
3 Animal Drinking Place in the House 2 1,0 198 99,0 200 100
4 Qutdoor Animal Drinking Place 4 2,0 196 98,0 200 100
5 Used goods in the house 7 3,5 193 96,5 200 100
6 Used goods outside the home 20 10,0 180 90,0 200 100
7  Flower Vase in the House 1 ,5 199 99,5 200 100
8 Flower Vases outside the House 1 ,5 199 99,5 200 100
9 Refrigerator Storage in the Home 0 0 200 100,0 200 100
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10 Outdoor Refrigerator Storage 0 0 200 100,0 200 100
11 Water channel in the house 1 ,5 199 99,5 200 100
12 Outdoor Water Channels 1 ,5 199 99,5 200 100
13 Storage of Dispensers in the House 3 1,5 197 98,5 200 100
14 Outdoor Dispenser Housing 1 ,5 199 99,5 200 100
15 Bathtub in the house 8 4,0 192 96,0 200 100
16 Outdoor bathtub 0 0 200 100,0 200 100
The table shows that 3,200 cluster compared to sufferers who are
containers were obtained from the 200 outside the group with a cluster radius of 9,
houses inspected. There are 77 containers 08 km.
containing larvae. So Container The third cluster contained 7 cases,
index received: 2.4 This shows indensity p-value <0.0001; RR: 5.18; radius: 4.48 km,
figures at low density (1). which means there is a grouping of instances
Container Index(THERE) (groups) that are most at risk, having a risk
_ Number of Positive Flick ContamersX 1009 level of 5.18 times getting dengue fever for
Number of Containers Inspected sufferers who are inside the cluster
Container Index(THERE) compared to sufferers who are outside the
_ 77 X 100% group with a cluster radius of 4, 48 km. The
3200 0 fourth cluster contained 6 cases, p-value
Container Index (HI) = 2,4 % <0.00001; RR: 3.86; radius: 3.83 km, which
o ) means that there is a grouping of instances
Distribution Patte.rn of DHF Ir‘\udem.:e (groups) that are most at risk, having a risk
The analysis results using Units show level of 3.86 times of getting dengue fever
4 clusters with the most likely cluster. There for sufferers who are inside the cluster
were 14 cases, p—va‘lue <0.000001; RR: 2'.28; compared to sufferers who are outside the
rad|us.. 6.45 krT1, which means that there is a group with a cluster radius of 3, 83 km.
grouping of instances (clusters) that are The results of analysis using the Qgis
most at risk, having a risk level of 2.28 times S . o
_ application show that population density is
.get.tmg dengue fever for sufferers who are related to the level of distribution of dengue
inside the group compared to sufferers who fever cases. The higher the population
are outside the cluster with a cluster radius density in an area, the higher the risk of
of 6, 45 km. The second cluster contcalned 9 disease transmission in that area. This is
cases, R—value <0.0001; RR: 4..84, radlus.. 9.08 supported by research (Kusuma & Sukendra,
!<m, which means that there is a grouplng of 2016), which states that the prevalence of
msFances (groups) that are WOSt at ”.Sk' dengue fever cases is spatially related to
having a risk level of 4.84 tlme.s gettmg population density and (Bakhtiyar et al.,
dengue fever for sufferers who are inside the 2012) population density factors influence
Asian Journal of Engineering, Social and Health
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the process of transmission or transfer of
disease from one person to another. Other.
The denser the population eats, the more
conducive it is for the virus to reproduce,
which can increase in cases.

The existence of larvae

Water reservoirs (TPA) are said to be
positive as mosquito breeding places.
aegypti is marked by the discovery of larvae
Ae Aegyptin the landfill. The water
reservoirs most frequently found positive for
larvae in this study were used items outside
the house (10.0%), buckets inside the house
(8.0%), buckets outside the home (6.0%) and
bathtubs inside the house (4.0%). The
preferred place for the primary vector of
dengue fever is standing water in artificial
water storage containers, drums, bathtubs,
buckets, not water reservoirs, for example,
flower vases, used tires, used bottles, bird
drinkers and so on. Containers outside the
house are at risk of larvae because it is easy
for mosquitoes to breed naturally in
containers. This is because, on average, all
containers are left open and often hold large
amounts of water in the community, so this
becomes a favorite place for
mosquitoes. Aedes sp to reproduce. Apart
from that, people are known to rarely and
forget to drain the water in the bathtub or
water storage bucket, resulting in mosquito
eggsAedes sp that stick to the container
walls can breed into larvae and adult
mosquitoes (Aulia et al., 2018).

House Index (HI) calculates the risk of
disease spread and describes the extent of
mosquito distribution in an area. This index
indicates the percentage of homes that are
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positive for breeding, indicating the human
population at risk of dengue fever. So, the
house index obtained: 37 shows indensity
figures at medium larva density (5). The
results of research in Deli Serdang Regency
show that the larval population density is the
degree of transmission of dengue fever
dengue (DHF), which is carried by mosquito
vectors Aedes sp is moderate, so you need
to pay attention and be aware of the
potential for high cases of dengue
hemorrhagic fever (DHF). House Index (HI)
better describes the extent of mosquito
distribution in an area. The distance
between houses influences the spread of
mosquitoes from one place to another. The
closer a home is, the easier it is for
mosquitoes to spread because Aedes sp
mosquitoes can fly 40-50 meters (Aulia et al.,
2018).

Container Index (Cl) describes the
percentage of positive containers for Ae
larvae. Aegypti. Certain areas may have few
larvae-positive containers but still be
epidemiologically  vital because they
produce large numbers of larvae. On the
other hand, certain areas may have many
positive containers. Still, these containers
only make a small number of larvae, so
epidemiologically, there is less risk of an
extraordinary event (KLB). Shows that 3,200
containers were inspected from 200 houses.
There are 77 containers containing larvae. So
Container index obtained: 2.4 This shows
indensity figures at low density. The birth of
Aedes sp mosquito larvae in containers in
the house, such as bathtubs, toilets, drums,
and water storage buckets, because people
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drain the water more than once a week and
the method of draining the water is not
appropriate, such as not brushing the walls
of the container until clean so that the eggs
that stick to it can continue. Metamorphosis
cycle into larvae. Water reservoirs have the
potential to become breeding grounds for
Aedes sp mosquitoes. This is because the
water reservoir is not closed, moist, and
protected from direct sunlight. The Aedes sp
mosquito lays its eggs in clear water so that
the mosquito can carry out its life cycle in
that place, namely from egg to larva to pupa
and then becomes an adult mosquito.

The larvae-free number (ABJ) is the
presence of larvae gegyptiin  water
reservoirs, which can become a breeding
ground for mosquitoes inside and outside
the house. The larvae-free rate (ABJ) from
research results in Deli Serdang Regency was
63%. Larval-free rate (ABJ) = 63% indicates a
lousy category if the larvae-free rate (ABJ) is
< 95%. This means there is still a lack of
implementation of eradicating mosquito
nests in the Deli Serdang Regency because
the success of PSN activities can be
measured by the Larva Free Rate (ABJ). If ABJ
< 95%, it is expected to prevent or reduce
cases of dengue fever transmission. Several
things that influence the density of mosquito
larvae Aedesspare the existence of

containers that become breeding grounds
for Aedes sp mosquitoes in the environment
inside the house or outside the house and
the behavior of people in cleaning water
reservoirs more than once a week. Vector
control can be done by cleaning mosquito
nests (PSN) by reducing breeding sites,
carrying out 3M Plus activities, draining
water reservoirs regularly once a week,
closing water reservoirs, and getting rid of
used items that can hold water
administering larvicides, fogging with
malathion in outbreak or endemic areas, and
public health education to protect the
environment (Aulia et al., 2018).

CONCLUSION
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This research concludes: Based on
the distribution results using Stascan, there
are 4 clusters, and the case points for dengue
fever sufferers are 500 - 1500 m from the
Puskesmas. Data on dengue fever sufferers
in each community health center buffer in
Deli Serdang Regency contained 81 cases.
The house index obtained is 37; this shows
that the density figure is medium larva
density (5). The larvae-free rate (ABJ) was
obtained at 63%. The container index
obtained is 2.4. This shows the density figure
at low density.
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