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Abstract: Malaria is a life-threatening global infectious disease, which is 
spread through the bite of an infected female Anopheles mosquito. 
Plasmodium as the cause of malaria consists of six species, namely P. 
falciparum, P. vivax, P. malariae, P. ovale curtisi, P. ovale wallikeri, and P. 
Knowlesi. Indonesia is one of the malaria-endemic countries, with most of the 
districts/cities with high endemic status located in Papua and West Papua. 
East Nusa Tenggara Province still has three districts with high endemic status, 
namely East Sumba, West Sumba, and Southwest Sumba. In 2022, the number 
of laboratory-confirmed malaria cases in Indonesia reached 3,358,447 cases, an 
increase of 3.1% compared to 2021, which recorded 2,040,229 cases. This study 
aims to determine the pattern of malaria vector receptivity mapping in the 
Melolo Health Center Working Area, Umalulu District, East Sumba Regency. 
The type of research used is a descriptive approach. The results of the study 
showed that the level of malaria vector receptivity in the area was relatively 
high. The most common habitat found was swamps, with the most malaria 
sufferers being women aged between 6 and 50 years. The distribution pattern 
of malaria sufferers showed a cluster form, and the Malaria Habitat Index 
(IHM) value of 43.48% indicated the potential for significant spread of malaria. 
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Introduction  
 

Malaria is a life-threatening global disease that is 
spread to humans through the bite of an infected female 
Anopheles mosquito. Plasmodium that causes malaria 
consists of 6 species, including P. falciparum, P. vivax, P. 
malariae, P. ovale curtisi, P. ovale wallikeri and P. knowlesi 
(Semakula et al., 2023). Malaria transmission occurs due 
to the reciprocal relationship between Plasmodium 
malaria (agent) humans and Anopheles mosquitoes 
(host) and the environment (Naserrudin et al., 2022; 
Rougeron et al., 2022). These three components support 
each other, so that malaria transmission increases and 
environmental factors are generally the most dominant 
determinants of malaria incidence (Madayanti et al., 
2022). In 2021, there were an estimated 247 million new 
cases of malaria (up from 245 million in 2020) and 
619,000 malaria-related deaths worldwide (up from 

625,000 in 2020). The World Health Organization (WHO) 
Africa region accounted for 95% of malaria cases and 
deaths in 2021. Nearly half of all malaria deaths 
worldwide occurred in 4 countries: Nigeria (31.3%), The 
Democratic Republic of the Congo (12.6%), United 

Republic of Tanzania (4.1%) and Niger (3.9%). 
According to the latest world malaria report, there were 
249 million cases of malaria in 2022. The estimated 
number of malaria deaths is 608,000 in 2022 compared to 
610,000 in 2021. 

Indonesia is one of the malaria endemic countries 
and until now most of the districts/cities with high 
endemic status are in Papua and West Papua 
(Nurwidayati et al., 2024). East Nusa Tenggara Province 
still has 3 high endemic districts, namely East Sumba, 
West Sumba and Southwest Sumba. The number of 
laboratory-confirmed malaria prevalence in Indonesia 
throughout 2022 was 3,358,447 cases. This prevalence 
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increased by 3.1% compared to 2021, which was 
2,040,229 cases (Kemenkes, 2023). 

Several factors that influence the emergence of 
malaria in an area are altitude, sunlight, pH, water 
salinity, dissolved oxygen, genetic conditions, plants, 
climate, genetics, rainfall intensity, temperature, depth 
of water sources, water currents, and air humidity 
(Hong et al., 2023; Yadav & Upadhyay, 2023). Several 
factors come from the behavioral aspects of the 
community that are considered to contribute to the 
emergence of malaria, namely community behavior 
related to the use of insecticide-treated mosquito nets, 
the habit of not using mosquito coils, and not using 
repellents (Fadillah & Azizah, 2022; Trapsilowati et al., 
2016). East Nusa Tenggara Province is the province with 
the second highest number of malaria cases after Papua 
Province. Based on data quoted from the Indonesian 
Health Profile, the prevalence of malaria in East Nusa 
Tenggara Province in 2021 was 502,798 confirmed cases 
and the incidence increased to 912,552 cases in 2022. In 
order to eradicate Malaria, the Indonesian government 
has issued Decree of the Minister of Health Number 
293/2019 concerning Malaria Elimination in an effort to 
support the malaria elimination program. The goal of 
the malaria control program in Indonesia is to achieve 
gradual malaria elimination no later than 2030. The 
stages of elimination are from the Regency/City, 
Province, regional and national levels. The process is 
preceded by an elimination assessment for Java and Bali 
in 2023, an assessment for Sumatra, NTB and malaria 
elimination assessment for Java and Bali in 2023, an 
assessment for Sumatra, NTB and Sulawesi in 2025, an 
assessment for Kalimantan and North Maluku in 2027, 
an assessment for NTT and Maluku in 2028, an 
assessment for West Papua and Papua in 2029, and 
national elimination certification in 2030 (Afsahyana, 
2021; Rahayu et al., 2023). 

Malaria elimination is an effort to stop local malaria 
transmission in a certain geographic area (Arisanti & 
Nurmaliani, 2019; Tomia et al., 2024). However, the 
cessation does not mean that there is no possibility of 
imported malaria cases or when it is considered that 
there are no malaria vectors in the area. Therefore, the 
community and stakeholders remain vigilant to prevent 
re-transmission. Based on Governor Regulation No. 11 
of 2017, the target for malaria elimination in East Nusa 
Tenggara Province by 2023 is that all 22 districts/cities 
must be malaria-free. Based on the report of the NTT 
Health Service, the achievement by 2022 is that only 
seven districts/cities have received malaria-free 
certificates, namely Manggarai Regency, East 
Manggarai, West Manggarai, Kupang City, Ngada, 
Ende and Nagakeo. The success of malaria elimination 
in a district/city, province, island can be measured by 

the indicator that no malaria cases have been reported 
for 3 consecutive years, and has good surveillance 
implementation capabilities.  

In addition, Annual Parasite Incidence (API) <1 per 
1,000 population is the basis for an area to be declared 
malaria-free. National data shows that malaria API 
reaches 1.25 per 1,000 population with 90% laboratory 
examination coverage. In highly malaria-endemic areas, 
API>5% is obtained, moderately endemic areas API 1-
5% and low endemic areas API <1%. Until now, not all 
areas have received malaria-free certificates from the 
Indonesian Ministry of Health because cases of 
indigenous malaria are still found. Malaria certificates 
have not been obtained because there are areas that are 
classified as malaria-receptive areas. Receptive areas are 
areas that have a high density of malaria vectors and 
environmental and climate factors that have the 
potential for malaria transmission (Depraing, 2023; 
Tahulending et al., 2024). Mapping the area of malaria-
receptive areas is a malaria elimination maintenance 
activity needed to map areas that still have an 
environment that supports malaria transmission as a 
form of early warning (Lourenco, 2019). The function of 
receptive mapping is that it can be used as a basis for 
vector control in the area3. Previous research conducted 
with the aim of determining the level of receptivity of 
malaria transmission areas in Buton Regency, Southeast 
Sulawesi Province, the results of the study showed that 
the level of malaria receptivity in Buton Regency, 
especially in Wajah Jaya Village, was at a moderate level 
of receptivity. Adult mosquitoes were found to have 3 
identified Anopheles species, namely An. Minimus, An. 
Indifinitus and An. Kochi. Habitat Index (HI) of 
Anopheles vectors, sp> 1, Anopheles vector breeding 
places are puddles, rivers, ditches, ponds, rivers, 
swamps and rice fields with characteristics of temporary 
and clear water, moss and mud, with a water pH of 6-6.5 
and zero salinity. Vector confirmation by PCR was 
negative for all species. 

The East Sumba Regency area is one of the areas in 
East Nusa Tenggara Province with a high endemic level, 
reaching 7 cases of malaria per 1000 residents. Based on 
data obtained from the East Sumba District Health 
Office, the trend of malaria cases in the area has 
decreased to exceed the lowest case trend in 2018-2022 
in the May-July 2023 period, but malaria cases are 
currently reported to have increased again compared to 
previous months. The purpose of conducting research 
on receptive maps in the East Sumba region is that there 
is no malaria receptive mapping as a document that is 
one of the assessment items in malaria elimination. 
Based on several phenomena, researchers are interested 
in conducting research on Malaria Vector Receptivity 
Mapping in East Sumba Regency. 
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Method  
 

The type of research used in this study is 
quantitative research. Quantitative research is a research 
technique based on the philosophy of positivism, 
generally used in conducting research on a specific 
population or sample, the sampling method generally 
uses a random technique with the help of research tools 
in the form of questionnaires and the analysis used is 
statistical in nature with the aim of proving the 

hypothesis that has been decided (Afsahyana, 2021; 
Rahayu et al., 2023).  

The approach used in this study is a descriptive 
approach. The descriptive method is used to create a 
systematic, factual and accurate picture or description of 
existing phenomena. Quantitative descriptive research 
is research that describes variables as they are supported 
by data in the form of numbers generated from the 
actual situation. This study uses data collection 
techniques through questionnaires, observations and 
interviews.

 

 
Figure 1. Research conceptual framework 

 

Result and Discussion 
 
Results  
Overview of Research Location 
Geographical Conditions  

Umalulu or in full called Tana Umalulu is a sub-
district in East Sumba Regency, East Nusa Tenggara, 
Indonesia. Umalulu is an area which is in full called 
Tana Umalulu (Umalulu Land). During the Dutch 
colonial period, Umalulu Land was known as Melolo 
Land, Melolo Landschaap, or Melolo Kingdom. Then 
during the independence period it was called the Melolo 
Swapraja Region (BPS Sumba Timur, 2023).  
 
Table 1. Population by Gender 
Village Population Number of souls/km² 

Men  Women Total 

Lairuru Village 715 715 1430 
Watupuda Village 800 770 1.570 
Umalulu Village 670 637 1.307 
Ngaruh Kanoru Village 416 396 812 
Lambu Kore Village  1.623 1.576 3.199 
Watu Hadang Village  1.159 1.110 2.269 
Mutunggeding Village 1.259 1.145 2.404 
Matawai Atu Village 946 889 1.835 
Patawang Village 1.155 1.104 2.259 
Wanga Village 924 875 1.799 

Total of Village Umalulu 9.667 9.217 18.884 

 
 

Demographic Conditions  

Umalulu District consists of 9 villages and 1 sub-
district, the population reaches 18,884 people/km² with 
an area of 307.9 km² (bps 202). Most of the Umalulu 
population lives from farming in the fields (corn, rice, 
tubers, beans) and raising livestock (pigs, horses, 
buffalo, chickens). Agriculture in the form of rain-fed 
rice fields has now been intensively cultivated with the 
construction of a dam in Watuhadaangu village. 
Another source of income is making woven cloth which 
is better known as "Sumba cloth". In addition, there are 
also those who make handicrafts, such as woven palm 
leaves and making gold and silver jewelry. 

 
Overview of Dengue Fever Cases in East Sumba  

Umalulu District, located in East Sumba Regency, 
East Nusa Tenggara (NTT), is also an area that faces 
major challenges related to malaria. As an area with a 
tropical climate and many remote areas and limited 
access to health facilities, malaria is one of the public 
health problems that is quite a concern. The following is 
a general description of malaria cases in Umalulu 

District, East Sumba Regency (BPS Sumba Timur, 2023). 
Based on data obtained from the East Sumba Health 

Service52, in 2023 there were 230 cases of malaria 
recorded, with an incidence rate of 12.1 cases per 1,000 
population. Meanwhile, in 2024 until August, the 
number of malaria cases was recorded as 139 cases, 
which is equivalent to an incidence rate of 7.4 cases per 
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1,000 population. Based on the incidence prevalence rate 
(API) indicator used, the API value in both years (API> 
5 per 1,000 population) indicates that Umalulu District is 
still in the endemic high category or at high risk of 
spreading malaria. Umalulu District, which has a 
tropical climate with relatively hot temperatures and 
high humidity, offers environmental conditions that 
support the development of malaria vectors, namely 
Anopheles mosquitoes. Although this area does not 
have many swamps like some other areas known for 
their malaria mosquito habitat, stagnant water caused 
by high rainfall can create ideal breeding grounds for 
Anopheles mosquitoes, potentially increasing the risk of 
malaria transmission in the area (Wardani & Arifah, 
2016). 

 

 
Figure 2. Administrative map of Umalulu District 

 
In addition, the large number of houses with simple 

structures and limited access to adequate sanitation in 
several parts of Umalulu District increase the risk of 
exposure to malaria. The lack of use of insecticide-
treated mosquito nets or other protection is also a 
triggering factor (Gutiérrez-Jara et al., 2022). In addition, 
community access to health facilities in Umalulu is 
limited, especially in isolated villages far from the sub-

district center. This makes it difficult to detect and treat 
malaria early. 

As in many other areas in East Nusa Tenggara, this 
sub-district tends to have a fairly high incidence of 
malaria. Although the incidence of malaria can fluctuate 
depending on the rainy season and control efforts made, 
malaria cases often occur, especially during the rainy 
season when stagnant water is more common. 

Based on a report from the East Sumba District 
Health Office, this sub-district was once recorded as one 
of the areas with a fairly high number of malaria cases. 
However, control efforts carried out by the local 
government, with support from international health 
organizations, have shown a decrease in cases in recent 
years. 
 
General Description of Respondent Characteristics 

The following are the characteristics of respondents 
in the work area of the Melolo Health Center, Umalulu 
District, East Sumba Regency. 
 
Table 2. Respondent Characteristics 
Variable Amount Percentage (%) 

Gender  
Men 64 46.7 
Women  73 53.3 
Age  
1-5 years 21 15.3 
6-9 years 29 21.2 
10-18 years 45 32.8 
19-59 years 42 30.7 
Work 
Farmers 65 47.4 
Livestock Farmers 17 12.4 
Fishermen 15 10.9 
Traders 20 14.6 
PNS/TNI Polri 8 5.8 
etc 12 8.8 

 

Based on Table 2 In the occupation variable, the 
majority of respondents come from farmers, which 
covers almost half of the population (47.4%). This shows 
that farmers are the most dominant occupational group 
in this area. Other significant occupations are traders 
(14.6%), livestock breeders (12.4%), and fishermen 
(10.9%). This shows that the agriculture, fisheries, and 
trade sectors have an important role in the livelihoods of 
the local community. Civil servants/TNI Polri are the 
smallest group, only 5.8%, indicating that most 
respondents come from the informal sector or primary 
sectors such as agriculture and fisheries. Others (8.8%) 
include other types of jobs that are not specifically 
mentioned in this table. 

So it can be concluded that overall, this table shows 
that the population studied mostly consists of women 
(53.3%) and is in the age range of adolescence to 
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adulthood (10-59 years). In terms of occupation, the 
majority of respondents work in the agricultural sector 
(47.4%), with the trade, livestock, and fisheries sectors 
also quite significant. The formal sector such as civil 
servants or TNI/Polri covers a small part of the 
population studied. 
 
Characteristics of Mosquito Habitat in Umalulu District, East 
Sumba Regency 

The types of mosquitoes found in Watupuda 
Village, Umalulu District, include Anopheles anularis, 
which is identified in habitats in rice fields and buffalo 
footprints; Anopheles aconitus, which is found on 
buffalo footprints and riverbanks; Anopheles 
maculatus, which breeds on riverbanks and puddles; 
and Anopheles barbirostris, which is found in ditches, 
ponds, water sources, and puddles. 

The main habitats for the breeding of these 
mosquitoes are rice fields, with an average pH of 7 and 
salinity between 0 and 1 ppm, as well as buffalo puddles 
and swamps with a pH of around 7.5 and salinity of 0. 
Most of these habitats consist of clear water and are 
exposed to direct sunlight, creating an environment that 
supports the development of mosquito larvae. In 
addition, natural predators such as fish are also found in 
almost all habitats, functioning as mosquito population 
control. Tinhead Fish, for example, is only found in 
permanent habitats such as springs and river flows. 

In Watupuda Village, which is a hilly area, 
Anopheles maculatus is found on riverbanks and 
puddles formed around river flows. In other 
mountainous and hilly areas, springs and rock 
depressions that hold water can also be breeding 
grounds for Anopheles maculatus. In both areas, 
Anopheles maculatus mosquitoes prefer clear water, 
with a pH of around 7, exposed to direct sunlight, as the 
most supportive conditions for their breeding. 
 
Vector Receptivity 

Vector receptivity, which refers to the ability or 
tendency of a vector (in this case a mosquito, such as 
Anopheles) to carry and transmit a disease, in this case 
malaria (Yukich et al., 2022). 

 

 
Figure 3. Vector of malaria receptivity 

The data in Figure 3 illustrates the proportion of 
vectors that are infected and can transmit malaria 
(positive) compared to those that are not infected 
(negative). With a figure of 43.5% for positive vectors, 
this shows that almost half of the mosquito population 
tested has the potential to be a source of malaria 
transmission, while more than half (56.5%) are not 
infected and do not play a role in spreading the disease. 
 
Spatial Analysis of Anopheles Larvae Receptivity 

Most of the villages/sub-districts surveyed showed 
negative or non-receptive results, meaning that no 
Anopheles larvae were found in the location at the time 
of the survey. This shows that these areas are relatively 
safe from the potential for malaria transmission at the 
time of the survey. However, several villages/sub-
districts showed positive or receptive results, meaning 
that Anopheles larvae were found. These areas have the 
potential to be breeding grounds for malaria 
mosquitoes, which can cause malaria transmission if not 
handled immediately (Carnevale & Manguin, 2021; Yu 
et al., 2022). 

Although most of the survey results showed 
negative/non-receptive, it is important to continue 
monitoring areas that show positive/receptive results, 
because they have a high potential for malaria 
transmission. Malaria prevention and eradication 
programs in the area must be improved in order to 
reduce the risk of malaria transmission to the 
community (Liu et al., 2022). 
 
Spatial Analysis of Malaria Distribution 

The distribution of malaria in the Melolo Health 
Center Work Area, Umalulu District, East Sumba 
Regency, can be understood through an epidemiological 
analysis that considers various environmental, social, 
and health factors. Malaria in this area, as in many other 
endemic areas, is caused by infection with the 
Plasmodium parasite, which is transmitted through the 

bite of an infected female Anopheles mosquito. The 
following is data on parasites that cause malaria in the 
Melolo Health Center Work Area. 

Based on Table 3, in 2023, P. falciparum was the 
most dominant malaria-causing parasite in the area, 
with more than 65% of the total cases. P. vivax also 
contributed significantly, while P. malariae was less 
common, but still present in a small number of cases. 
Meanwhile, in 2024, although the number of P. 
falciparum cases decreased, this parasite remained the 
main cause of malaria, with an increasing proportion of 
74.5%. Meanwhile, P. vivax cases decreased 
significantly, and P. malariae remained rare, although 
the percentage was relatively stable. 
 
 

20,00
26,00

45,50

56,50

0,00

20,00

40,00

60,00

Positive Negative
Amount People Percentage



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2025, Volume 11, Issue 1, 584-593 

 

589 

Table 3. Number of Parasites Causing Malaria in the Melolo Health Center Work Area 
Parasite Name Year 2023 Year 2024 

Total Percentage% Total Percentage% 

P. Falciparum 130 65.3 102 74,5 
P. Malariae 14 7.0 10 7.3 
P. Vivax 55 27.7 25 18.2 

 
Characteristics of Malaria Sufferers Respondents in the 
Melolo Health Center Work Area, Umalulu District 

Based on Table 1 on the occupation variable, the 
majority of respondents came from farmers, which 
covered almost half of the population (47.4%). This 
shows that farmers are the most dominant occupational 
group in this area with the largest population consisting 
of women (53.3%) and in the age range of adolescence to 
adulthood (10-59 years). This happens because farmers 
have an ideal work environment for the anopheles 
mosquito to live and breed. 

This study is not in line with the 57 in Jayapura City 
in 2021 with the results that the most malaria sufferers 
were men with a percentage of 62.7% in the 16-64 years 
age range with a percentage reaching 72.51%. On the 
map of the distribution of malaria endemics per 
district/city, it shows the provinces of Papua, West 
Papua and NTT and only one province outside the 
eastern region, namely East Kalimantan (Panajem Paser 
Utara Regency) whose area is still highly endemic to 
malaria. Based on 2021 data, as many as 81% of malaria 
cases came from Papua Province, namely 9,999 out of 22 
cases. If we look at the cases per district in Papua 
Province, we can see that 80% of cases are spread across 
9 districts/cities, one of which is Jayapura City and if we 
sort it out again, as many as 70% of malaria cases in 
Papua Province come from Jayapura City, Jayapura 
Regency, Keerom Regency and Mimika Regency. 56 

 
Characteristics of Mosquito Habitat in Umalulu District, East 
Sumba Regency 

Based on Table 3, it shows that the type of breeding 
place is mostly found in swamps with KJ 6.5, PH 8, 
salinity 1.00, turbidity level is turbid, direct light shade 
with biota growing in it including swamp grass, water 
hyacinth. In addition, it is also widely found on the 
banks of large rivers with KJ 5.6, PH 7, salinity 0.00, clear 
turbidity level, direct light shade with biota growing, 
moss, water bushes, and fish. 

This study is in line with that conducted in the 
Pijorkiling Health Center work area that the types of 
Anopheles breeding habitats in the Pijorkoling Health 
Center work area are rice fields, rivers, fish ponds, 
puddles and ditches. The water temperature in the 
breeding habitat ranges between 28–34 °C, the water pH 
in all breeding habitats ranges between 7.4–8.2 with a 
salinity of 0 0/00. All Anopheles breeding habitats are 
exposed to direct sunlight. 

The main habitats for mosquito breeding are rice 
fields, with an average pH of 7 and salinity between 0 
and 1 ppm, as well as buffalo wallows and swamps with 
a pH of around 7.5 and salinity of 0. Most of these 
habitats consist of clear water and are exposed to direct 
sunlight, creating an environment that supports the 
development of mosquito larvae. In addition, natural 
predators such as fish are also found in almost all 
habitats, functioning as mosquito population control. 
Tinhead fish, for example, are only found in permanent 
habitats such as springs and rivers. 

In Watupuda Village, which is a hilly area, 
Anopheles maculatus is found on riverbanks and 
puddles that form around river flows. In other 
mountainous and hilly areas, springs and rock 
depressions that hold water can also be breeding 
grounds for Anopheles maculatus 61 
 
Malaria Vector Receptivity Level at Melolo Health Center, 
Umalulu District 

Based on Table 3, illustrates the proportion of 
vectors that are infected and can transmit malaria 
(positive) compared to those that are not infected 
(negative). With a figure of 43.5% for positive vectors, 
this shows that almost half of the mosquito population 

tested has the potential to be a source of malaria 
transmission, while more than half (56.5%) are not 
infected and do not play a role in the spread of the 
disease. 

Lasalimu District, showed that this village is a 
receptive area for malaria vectors, because positive 
habitats for Anopheles larvae were found such as 
puddles, rivers, ditches, ponds, lakes, rivers, swamps, 
and rice fields. One strategy to eradicate malaria is 
malaria elimination, which is regulated in the Decree of 
the Minister of Health of the Republic of Indonesia No. 
293/MENKES/SK/2009. Malaria elimination aims to 
stop local malaria transmission in an area, although 
cases of imported malaria and malaria vectors may still 
exist, so vigilance is still needed to prevent re-
transmission. 

If there is an area that is receptive to malaria, it 
means that the area has conditions that support disease 
transmission, either because of the presence of vectors 
(mosquitoes carrying malaria parasites) with high 
density, or environmental and climate factors that 
support the development of these vectors (Palaniyandi, 
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2021). The main dangers of having a malaria receptive 
area are: 
 
Wider DiseaseArea 

Receptive areas can be a place for the development 
of wider malaria transmission. Many malaria vectors 
and supportive environmental conditions will increase 
the risk of the disease spreading to a larger area, 
infecting more people. 
 
Increase in Malaria Cases 

If malaria continues to spread in receptive areas, the 
number of malaria cases can increase sharply. This will 
increase the burden on the health system, increase 
morbidity, and risk causing an epidemic in the area. 
 
Health and Economic Burden of Malaria 

Malaria is a disease that requires medical treatment, 
such as treatment and prevention. An increase in the 
number of malaria cases will increase treatment costs, 
damage productivity, and disrupt the economy of the 
area, especially in more remote areas or those with less 
access to health services. 

 
Risk of Death 

Especially in vulnerable groups, malaria that is not 
treated properly can cause serious complications, even 
death, especially in children, pregnant women, and 
people with weak immune systems. Areas that are 
receptive to malaria have the potential to increase this 
risk if prevention and treatment efforts are not carried 
out properly. 

 
Disruption to the Malaria Eradication Program 

Receptive areas that have not been detected or have 
not received sufficient attention can hinder overall 
malaria eradication efforts. Without proper mapping 
and rapid preventive action, the area could become a 
center for the re-infection of malaria, even if malaria 
elimination programs are already underway in other 
areas. 

Therefore, detection of receptive areas is very 
important so that preventive measures, such as vector 
control (for example by administering insecticides or 
using insecticide-treated bed nets) and malaria 
treatment, can be carried out immediately to prevent 
further spread. 

The lack of an integrated malaria management 
program is due to a governance system that does not 
allow for cross-agency programs and budgeting. Each 
institution has its own program and performance 
indicators. Financial responsibility and program success 
are only sectoral, making it difficult to develop an 
integrated program, so that malaria control cannot be 
carried out effectively. 

The implementation of IVM to eradicate malaria 
has not been going well. Collaboration between sectors 
is not effective. Community involvement is always 
carried out, but it has not become a culture to free the 
community from mosquito bites. The community is 
often not vigilant so that being bitten by Anopheles 
mosquitoes is the main obstacle in isolating the spread 
of mosquitoes. Although the community has sufficient 
knowledge to understand the benefits of bed nets, they 
prefer comfort rather than using the bed nets to control 
the spread of malaria between humans. 

Spatial Analysis of Anopheles Larvae Receptivity 
The majority of villages/sub-districts surveyed showed 
receptive properties, indicating the presence of 
Anopheles larvae in these locations during the survey. 
These villages/sub-districts gave positive or receptive 
results, meaning that there were Anopheles larvae in the 
area. These areas have the potential to be breeding 
grounds for Anopheles mosquitoes, which are the main 
vectors for the spread of malaria, and can facilitate the 
transmission of malaria if not handled with appropriate 
control measures. 

The Melolo Health Center working area has several 
habitats or breeding grounds for Anopheles mosquitoes, 
including small swamps, pond edges, rice fields with 
slow water flow, post-harvest rice fields, buffalo 
footprints, buffalo drinking places, swamps, water 
tanks, buffalo wallows, ditches, and empty land. These 
places are environments that are favored by Anopheles 
mosquitoes as breeding grounds. 

According to the Indonesian Ministry of Health, 
malaria receptive areas are areas with dense malaria 
vectors and environmental and climate conditions that 
support transmission. In contrast, non-receptive areas 
do not have malaria vectors. Determination of receptive 
areas can be done through the discovery of malaria 
vectors, both larvae and adult mosquitoes, or based on 
the presence of indigenous malaria cases if vector data is 
not yet available (Ito et al., 2024). 

 
Spatial Analysis of Malaria Disease Distribution 

P. falciparum is the most dominant malaria-causing 
parasite in the area, with more than 65% of the total 
cases. P. vivax also contributes significantly, while P. 
malariae is less common, but still present in a small 
number of cases. Meanwhile, in 2024, although the 
number of P. falciparum cases has decreased, this 
parasite remains the main cause of malaria, with a 
proportion that has increased by 74.5%. Meanwhile, P. 
vivax cases have decreased significantly, and P. malariae 
remains rare, although the percentage is relatively 
stable. 

Umalulu District has an area of 307.9 Km² or 30,790 
hectares with a location that is generally along the hilly 
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north coast and very low and uneven rainfall each year, 
where the rainy season is relatively short when 
compared to the dry season. Umalulu District is one of 
the agricultural producing districts in East Sumba 
Regency. The district with a population of 18,884 people 
consists of 9 villages and 1 sub-district. The distribution 
of malaria is based on swamp areas and large 
riverbanks. Environmental factors greatly influence the 
growth of malaria vectors. The spread of malaria is 
influenced by local characteristics of the region 
including differences in regional ecology. It is known 
that malaria is transmitted by Anopheles mosquitoes, 
and each species has different behavior or bionomics 
according to its habitat environment. The environment 
of rice fields, hills, and beaches which are characterized 
by different altitudes, types of vegetation, types of 
mosquito breeding sites, can determine the types of 
Anopheles species and different transmission patterns. 6 
Breaking the chain of transmission is a disease 
eradication strategy that must be carried out on a 
regional basis.60 

 
Malaria Habitat Index 

Each mosquito species has a specific habitat 
preference for laying eggs, such as fresh water, clear 
puddles, shady ponds, or brackish water (Abdalla et al., 
2022). Some species can even lay eggs in narrow habitats 
such as animal footprints on the ground or tree holes. 
Identification of breeding sites and densities of 
Anopheles mosquitoes is very important in areas with 
active malaria transmission. This provides an overview 
of the potential for transmission during collection and 
risk factors for future transmission. Collecting larvae 
and pupae from various habitats can help identify vector 
species, determine suitable habitats for each species, and 
design more effective and efficient vector control 
programs (Stanton et al., 2021). 

Malaria control requires a comprehensive and 
integrated approach, starting from vector habitat 
management, use of insecticide-treated bed nets, 
appropriate treatment, to continuous monitoring. With 
accurate data on the Malaria Habitat Index (IHM) and 
an understanding of malaria distribution patterns, 
control efforts can be carried out more effectively and 
efficiently, reducing the risk of transmission and leading 
to the elimination of malaria in endemic areas. The 
results of the Malaria Habitat Index (IHM) calculation 
play an important role in identifying areas that require 
more attention in malaria control efforts, especially in 
the management and mitigation of high-risk habitats. 
With accurate IHM data, vector control programs can be 
implemented more effectively to prevent the spread of 
malaria. The IHM value obtained was 43.48% in the 
Melolo Health Center working area, Umalulu District, 

indicating that the area is an area at high risk of malaria 
transmission. 

 
Conclusion  

 
High receptivity levels and very active local spread. 

The habitat characteristics in the Melolo Health Center 
area, Umalulu Regency, which are most commonly 
found are swamps. The characteristics of malaria 
sufferers who are most often female, as many as 53.8%, 
with an age range of 6 to 50 years. The distribution 
pattern of malaria sufferers in the Melolo Health Center 
work area, Umalulu District, shows a cluster pattern. 
The habitat index in the Melolo Health Center work area, 
Umalulu District, is included in the high-risk category 
for the spread of malaria with a Malaria Habitat Index 
(IHM) value of 43.48%. 

 
Acknowledgments  
We would like to express our deepest gratitude to our advisor 
who has guided us throughout the research process and to the 
respondents who have made significant contributions to the 
success of this study. Your support, guidance, and 
participation have been invaluable, and we greatly appreciate 
your effort and dedication. Thank you for your continuous 
encouragement and for making this research possible. 
 
Author Contributions 
This paper wrote by three authors i.e N. H, M. R, and Y.H. All 
authors contribute to this paper. 
 
Funding 
This research was funded by personal funds. 
 
Conflicts of Interest 
The authors declare no conflict of interest.  

 

References  

 
Abdalla, S. M. H., Noreljaleel, A. E. M., Ghosh, S., & 

Gryzenhout, M. (2022). Effects of Physiochemical 
and Microbiological Properties of Water on the 
Breeding of Mosquito’s Larvae. Journal of The 
Faculty of Science and Technology, 9(1), 108–117. 
https://doi.org/10.52981/jfst.v1i9.2746 

Afsahyana, A. (2021). Mapping of Malaria Receptivity 
Areas in Buton Regency, Southeast Sulawesi 
Province. Miracle Journal of Public Health, 4(2), 152–
159. Retrieved from https://journal.fikes-

umw.ac.id/index.php/mjph/article/download/2
49/143 

Arisanti, M., & Nurmaliani, R. (2019). Situasi Pra 
Eliminasi Malaria di Kabupaten OKUS. J Bahana 
Kesehat Masy, 3(1), 51–58. 
https://doi.org/10.35910/jbkm.v3i1.193 

BPS Sumba Timur, B. (2023). Kecamatan Umalulu Dalam 



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2025, Volume 11, Issue 1, 584-593 

 

592 

Angka 2023. Badan Pusat Statistik Kabupaten 
Sumba Timur. Retrieved from 
https://sumbatimurkab.bps.go.id/id/publication
/2023/09/26/2e73257613d3ffe736154b57/umalul
u-subdistrict-in-figures-2023.html 

Carnevale, P., & Manguin, S. (2021). Review of issues on 
residual malaria transmission. The Journal of 
Infectious Diseases, 223(2), 61-80. 
https://doi.org/10.1093/infdis/jiab084 

Depraing, P. I. A. (2023). Pemetaan Reseptif Vektor Malaria 
Di Wilayah Kerja Puskesmas Tarus Tahun 2023 
[Doctoral dissertation: Poltekkes Kemenkes 
Kupang]. Retrieved from 
http://repository.poltekeskupang.ac.id/4313/1/I
RNAWATI ANGGELIN DEPRAING.pdf 

Fadillah, G., & Azizah, R. (2022). Analisis Faktor Risiko 
Perilaku dengan Kasus Malaria pada Masyarakat 
di Indonesia-Meta Analysis 2016-2021: Literature 
Review. Media Publikasi Promosi Kesehatan Indonesia 
(MPPKI), 5(11), 1336–1345. 
https://doi.org/10.56338/mppki.v5i11.2733 

Gutiérrez-Jara, J. P., Vogt-Geisse, K., & Cabrera, M. 
(2022). Collateral effects of insecticide-treated nets 
on human and environmental safety in an 
epidemiological model for malaria with human 
risk perception. International Journal of 

Environmental Research and Public Health, 19(23), 
16327. https://doi.org/10.3390/ijerph192316327 

Hong, H., Eom, T.-H., Trinh, T.-T. T., Tuan, B. D., Park, 
H., & Yeo, S.-J. (2023). Identification of breeding 
habitats and kdr mutations in Anopheles spp. in 
South Korea. Malaria Journal, 22(1), 381. 
https://doi.org/10.1186/s12936-023-04821-x 

Ito, R., Kamiya, M., Takayama, K., Mori, S., Matsumoto, 
R., Takebayashi, M., Ojima, H., Fujimura, S., 
Yamamoto, H., Ohno, M., & others. (2024). 
Unravelling nicotinic receptor and ligand features 
underlying neonicotinoid knockdown actions on 
the malaria vector mosquito Anopheles gambiae. 
Open Biology, 14(7), 240057. 
https://doi.org/10.1098/rsob.240057 

Kemenkes, R. (2023). Pemetaan Luas Wilayah Reseptif 
Malaria di Kabupaten Jepara. Jakarta: Kementerian 
Kesehatan RI. 

Liu, Y., He, Z.-Q., Wang, D., Hu, Y.-B., Qian, D., Yang, 
C.-Y., Zhou, R., Li, S.-H., Lu, D.-L., & Zhang, H.-W. 
(2022). One Health approach to improve the 
malaria elimination programme in Henan 
Province. Advances in Parasitology, 116, 153–186. 
https://doi.org/10.1016/bs.apar.2022.02.001 

Lourenco, C. (2019). A framework for Malaria Surveillance 
Systems in elimination settings with geospatial 
applications in the Greater Mekong Subregion 
[Doctoral Dissertation: University of 
Southampton]. Retrieved from 

https://eprints.soton.ac.uk/469200/ 
Madayanti, S., Raharjo, M., & Purwanto, H. (2022). 

Faktor Risiko Yang Mempengaruhi Kejadian 
Malaria di Wilayah Distrik Jayapura Selatan Kota 
Jayapura. Jurnal Kesehatan Lingkungan Indonesia, 
21(3), 358–365. https://doi.org/10.14710/ 
jkli.21.3.358-365 

Naserrudin, N. A., Hod, R., Jeffree, M. S., Ahmed, K., & 
Hassan, M. R. (2022). The emerging threat of 
Plasmodium knowlesi malaria infection: a concept 
paper on the vulnerable factors in human. 
International Journal of Environmental Research and 

Public Health, 19(7), 4419. 
https://doi.org/10.3390/ijerph19074419 

Nurwidayati, A., Purwanto, H., Garjito, T. A., & Astuti, 
R. R. U. N. W. (2024). The Biodiversity of 
Anopheles and Malaria Vector Control in 
Indonesia: A Review. BIO Web of Conferences, 101, 
4004. 
https://doi.org/10.1051/bioconf/202410104004 

Palaniyandi, M. (2021). The environmental Risk Factors 
Significant to Anopheles Species Vector Mosquito 
Profusion, P. falciparum, P. vivax Parasite 
Development, and Malaria Transmission, Using 
Remote Sensing and Gis. Indian Journal of Public 
Health Research & Development, 12(4). Retrieved 
from https://shorturl.asia/tiLCB 

Rahayu, S., Lubis, P. Z. A., Matondang, N. Z., & Siregar, 
P. A. (2023). Gambaran Kejadian Malaria terhadap 
Mahasiswa Fkm Uinsu. Jurnal Kesehatan, 1(1), 43–
52. Retrieved from 
https://jurnalkesehatan.joln.org/index.php/healt
h/article/view/5 

Rougeron, V., Boundenga, L., Arnathau, C., Durand, P., 
Renaud, F., & Prugnolle, F. (2022). A population 
genetic perspective on the origin, spread and 
adaptation of the human malaria agents 
Plasmodium falciparum and Plasmodium vivax. 
FEMS Microbiology Reviews, 46(1), fuab047. 
https://doi.org/10.1093/femsre/fuab047 

Semakula, H. M., Liang, S., Mukwaya, P. I., Mugagga, F., 
Swahn, M., Nseka, D., Wasswa, H., & Kayima, P. 
(2023). Determinants of malaria infections among 
children in refugee settlements in Uganda during 
2018--2019. Infectious Diseases of Poverty, 12(1), 31. 
https://doi.org/10.1186/s40249-023-01090-3 

Stanton, M. C., Kalonde, P., Zembere, K., Hoek Spaans, 
R., & Jones, C. M. (2021). The application of drones 
for mosquito larval habitat identification in rural 
environments: a practical approach for malaria 
control? Malaria Journal, 20(1), 244. 
https://doi.org/10.1186/s12936-021-03759-2 

Tahulending, J., Kawatu, P., & Joseph, W. (2024). 
Perilaku Nyamuk Anopheles sp., Vektor Penyakit 



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2025, Volume 11, Issue 1, 584-593 

 

593 

Malaria di Pulau Lembeh, Kota Bitung, Sulawesi 
Utara. Jurnal Bios Logos, 14(2), 1–11. 
https://doi.org/10.35799/jbl.v14i2.56195 

Tomia, S., Ali, K. M., Puasa, R., & Alhadar, H. (2024). 
Kajian Kebijakan Strategi Pelaksanaan Program 
Eliminasi Malaria di Kabupaten Halmahera 
Selatan. Jurnal Sehat Mandiri, 19(1), 46–54. 
https://doi.org/10.33761/jsm.v19i1.1320 

Trapsilowati, W., Pujiyanti, A., & Negari, K. S. (2016). 
Faktor risiko perilaku dan lingkungan dalam 
penularan malaria di Pulau Sebatik, Kabupaten 
Nunukan, Kalimantan Timur. Jurnal Litbang 
Pengendalian Penyakit Bersumber Binatang 
Banjarnegara, 12(2), 99–110. Retrieved from 
https://shorturl.asia/25A84 

Wardani, D. W. S., & Arifah, N. (2016). Hubungan antara 
faktor individu dan faktor lingkungan dengan 
kejadian malaria. Jurnal Majority, 5(1), 86–91. 
Retrieved from https://shorturl.asia/M65t4 

Yadav, N., & Upadhyay, R. K. (2023). Global effect of 
climate change on seasonal cycles, vector 
population and rising challenges of communicable 
diseases: a review. Journal of Atmospheric Science 
Research, 6(1), 21–59. 
https://doi.org/10.30564/jasr.v6i1.5165 

Yu, S., Wang, J., Luo, X., Zheng, H., Wang, L., Yang, X., 
& Wang, Y. (2022). Transmission-blocking 
strategies against malaria parasites during their 
mosquito stages. Frontiers in Cellular and Infection 
Microbiology, 12, 820650. 
https://doi.org/10.3389/fcimb.2022.820650 

Yukich, J. O., Lindblade, K., & Kolaczinski, J. (2022). 
Receptivity to malaria: meaning and measurement. 
Malaria Journal, 21(1), 145. 
https://doi.org/10.1186/s12936-022-04155-0 

 
 


