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The purpose of this study was to determine the effect of environmental changes, 

environmental manipulation, and community involvement in IVM on malaria vector 

control. This article was written using a quantitative approach. The study was conducted 

from April to August 2024. The population surveyed consisted of all residents of 

Sukajaya Lempasing Village, Teluk Pandan District, Pesawaran Regency, Lampung. The 

research location was Sukajaya Lempasing Village, Teluk Pandan District. Purposive 

sampling is a side sampling method. The sample size was determined using the Slovin 

formula and as many as 70 residents who had had malaria. The data collection technique 

used a survey, while the data analysis technique used descriptive statistics, outer models, 

and inner models with SEM-PLS software. The results showed that environmental 

changes had a positive and significant impact on malaria virus control. Environmental 

changes significantly increased community participation but did not have a significant 

effect on home-based malaria control. However, host-based control was not significantly 

affected by community involvement alone. Environmental modification, either directly or 

through community engagement, also had no significant impact on host-based malaria 

control. These results, therefore, suggest that to achieve greater gains, a more holistic and 

integrated approach is needed that combines environmental manipulation and 

modification with host-based control strategies. This is a study that is limited to a specific 

geographic area and population, which may affect how generalizable the results are. 

Future research may look at applying these strategies more broadly across settings, 

incorporating longitudinal data to evaluate long-term impacts. 
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1. INTRODUCTION

Malaria remains a significant global health challenge, with 

cases increasing sharply in many parts of the world [1]. The 

disease contributes significantly to morbidity and mortality, 

especially in developing countries, where healthcare systems 

often face resource constraints and operational challenges 

[2]. Malaria worsens the health of affected individuals and 

imposes a high economic burden due to medical costs, lost 

productivity, and human suffering [3]. 

The global burden of malaria has prompted a variety of 

strategies for its control. These strategies include increasing 

public awareness through education, fostering collaboration 

and mutual assistance, and increasing public understanding 

of preventive measures [4]. Effective malaria prevention 

relies on activities such as the use of insecticide-treated bed 

nets, community education campaigns, and consistent 

monitoring and evaluation [5]. 

Vector control is the cornerstone of malaria prevention, 

with a primary focus on mosquito population management 

[6]. Comprehensive, integrated, and adaptable approaches to 

vector control have proven effective, especially when 

combining environmental sanitation, waste management, and 

improved living conditions [7, 8]. In addition, sustainable 

community-based programs targeting mosquito breeding sites 

have emerged as a key strategy [9]. Among these, 

environmental management has gained attention as an 

important component of integrated vector control efforts 

[10]. 

In developing countries such as Indonesia, malaria 

continues to be a significant challenge, causing significant 

human and economic losses. These include high medical 

costs, reduced labor productivity, and a large public health 

burden. Malaria transmission occurs naturally through 

interactions between Plasmodium spp parasites (agents): 

Anopheles spp mosquitoes (definitive hosts): and humans 
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(intermediate hosts) [11]. 

The high prevalence of malaria in Indonesia underscores 

the urgent need for effective and context-appropriate control 

strategies, particularly those that emphasize environmental 

management and community involvement. One type of 

environmental disease that is impacted by the physical, 

biological, and sociocultural surroundings is vector-borne 

disease. Inadequate health care, migration of non-immune 

populations to endemic areas, and unsanitary living or 

hospital facilities are other risk factors [10]. Problems faced 

in vector control in Indonesia include geographic and 

demographic conditions that allow for vector diversity, the 

absence of vector species identification (vector distribution 

mapping) in all endemic areas, incomplete regulations on 

pesticide use in vector control, increasing populations of 

some vectors resistant to certain pesticides, limited resources, 

both manpower, logistics and operational costs, and lack of 

integration in vector control. Additionally, research is being 

conducted by worldwide partner organizations to identify 

novel approaches and new instruments that will support 

international efforts to prevent the spread of dengue. WHO 

recommends an integrated vector management strategy to 

accomplish successful and long-lasting local vector control 

measures [12]. 

Malaria control is implemented in accordance with the 

principle of decentralization, namely districts/cities as the 

focus of program management which includes planning, 

implementation, assessment and ensuring the availability of 

human resources. In efforts to control malaria, an 

understanding of factors called host, agent, and environment 

is also needed. Thus, efforts to control malaria are carried out 

based on these three factors [11]. Regarding health 

development, for decades, the government and various 

sectors have succeeded in reducing various health problems 

in Indonesia. Especially the problem of vector-borne 

diseases, the mortality rate of dengue fever has decreased 

significantly to below 1 percent. A total of 247 districts/cities 

with a population of more than 178 million have achieved 

Malaria Elimination. The success of vector control is 

determined by professionals who understand vector 

bioecology, pesticides and the use of materials and 

equipment for control, namely health entomologists. 

One of the developments in efforts to control malaria 

mosquito vectors is through the implementation of 

environmental management in controlling malaria vectors. 

Environmental management is an effort to manage the 

environment so that it is not conducive as a habitat for vector 

breeding. Spraying, keeping predatory fish, spreading 

larvicide, etc.) and inhibiting vector growth (maintaining 

cleanliness of the home environment, reducing dark and 

damp places in the home environment) [10]. Environmental 

management is part of the overall vector control approach 

that is oriented towards interventions on environmental 

components. The author carried out a study on the 

application of environmental management activities in 

controlling malaria in Sukajaya Lempasing Village, Teluk 

Pandan District, Pesawaran Regency, Lampung, based on the 

knowledge of environmental management and risk factors 

that contribute to the spread of malaria that have been 

previously described. 

 

 

2. METHODS 

 

In this study, a survey method was used. The study was 

conducted on Sukajaya Lempasing Village, Teluk Pandan 

District, Pesawaran Regency, Lampung. The population that 

participated in the study were all residents of Sukajaya 

Lempasing Village, Teluk Pandan District. The number of 

samples was determined using the Slovin formula of seventy 

residents who had experienced malaria. A purposive 

sampling technique was used for the research, and the 

respondents were those who had been diagnosed with malaria 

in the last three years and had lived in the area for more than 

five years. To collect data, a survey was used. Meanwhile, to 

analyze the data, SEM-PLS software was used to create 

descriptive statistics, outer models, and inner models. The 

general form of analysis in this study is to connect four 

independent variables [X1] Environmental Manipulation, 

[X2] Environmental Modification, [X3] Community 

Involvement with the dependent variable [Y] Host Based 

Control of Malaria. The pattern of relationships between 

variables can be seen in Figure 1. 

 

 
 

Figure 1. Structural model 
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3. RESULTS 

 

3.1 Characteristics of research respondents 

 

The demographic details of study participants are known 

as research respondent characteristics. Knowing this 

information is crucial to comprehending the study's history. 

Background of the participants and to put the study's 

findings in perspective. These attributes cover a wide range 

of factors, including age, gender, degree of education, work 

status, and duration of local residency.  

Research results data based on respondent characteristics 

are presented in Table 1. 

 

Table 1. Characteristics of research respondents 

 
Characteristic Category Frequency % 

Gender 
Man 19 27.1 

Women 51 72.9 

Age 

20 - 24 Years 8 11.4 

25 - 29 Years 7 10.0 

30-34 Years 11 15.7 

> 34 Years 44 62.9 

Education 
Elementary School/Equivalent 47 67.1 

Junior High School/Equivalent 23 32.9 

Employment status 

Farmer 51 72.9 

Trader/Entrepreneur 14 20.0 

Private sector employee 5 7.1 

Length of stay 

15 years 6 8.6 

6 - 10 Years 5 7.1 

11 - 15 Years 6 8.6 

16 - 20 Years 8 11.4 

More than 20 Years 45 64.3 

 

Table 1 shows that, with a percentage of 72.9%, female 

respondents predominate by gender. When it comes to age, 

62.9% of respondents are older than 34. With a percentage of 

67.1%, respondents' greatest degree of education is 

elementary school or its equivalent. Farmers make up the 

majority of respondents' occupational status (72.9%). It also 

describes how long respondents have resided in a given area; 

64.3% of respondents have lived there for more than 20 

years. 

 

3.2 Measurement test - outer loading 

 

To evaluate the validity and reliability of a model, external 

model evaluation uses a variety of tests, including 

discriminant validity tests, convergent validity tests, 

composite reliability values, and AVE. 

If the outer loading (λ) value reaches 0.70 or more, the 

indicator is considered valid because this value indicates that 

the indicator has a strong enough contribution to explain the 

measured latent variables. However, in this study, several 

indicators with outer loading values between 0.5 and 0.7 

were also retained (Table 2), considering the sufficient 

sample size and the theoretical contribution of the indicators 

to the model. This decision is based on the literature stating 

that in the context of exploratory research, outer loading 

values in this range are still acceptable for building a model, 

as long as the indicators are theoretically relevant and do not 

reduce the overall reliability or validity (Table 3). To create 

the model, indicators with outer loadings below 0.5 were 

used because the sample size was sufficient for this study. 

 

 

Table 2. Outer loading of indicators 

 

No. Variables Indicator 
Outer 

Loading 
Description 

1 
Environmental 

Manipulation [X1] 

EMA1 0.573 Valid 

EMA2 0.327 Not Valid 

EMA3 0.657 Valid 

EMA4 0.252 Not Valid 

EMA5 0.803 Valid 

2 
Environmental Modification 

[X2] 

EMD1 0.523 Valid 

EMD2 0.893 Valid 

EMD3 0.897 Valid 

EMD4 0.713 Valid 

EMD5 0.501 Valid 

3 
Community Involvement 

[X3] 

CIT1 0.703 Valid 

CIT2 0.305 Not Valid 

CIT3 0.242 Not Valid 

CIT4 0.468 Not Valid 

CIT5 0.852 Valid 

CIT6 0.773 Valid 

CIT7 0.745 Valid 

CIT8 0.867 Valid 

4 
Host Based Control of 

Malaria [Y] 

ABC1 0.629 Valid 

ABC2 0.471 Not Valid 

ABC3 0.479 Not Valid 

ABC4 0.166 Not Valid 

ABC5 0.031 Not Valid 

ABC6 0.180 Not Valid 

ABC7 0.204 Not Valid 

HBC1 0.677 Valid 

HBC2 0.747 Valid 

HBC3 0.806 Valid 

HBC4 0.810 Valid 

HBC5 0.770 Valid 

MBC1 0.870 Valid 

MBC2 0.826 Valid 

MBC3 -0.077 Not Valid 

MBC4 0.725 Valid 

MBC5 0.490 Not Valid 

MBC6 0.432 Not Valid 

 

Table 3. Validity and reliability test 

 

Latent Variables 
Composite 

Reliability 

Average Variance 

Extracted (AVE) 

Community involvement 0.892 0.625 

Environmental 

manipulations 
0.721 0.568 

Environmental 

modification control 
0.840 0.527 

Host-based control of 

malaria 
0.927 0.586 

 

All research variability has construct validity and 

reliability values, with CR more than 0.70 and AVE more 

than 0.50, so it meets the requirements [30]. 

 

3.3 Structural model 

 

This structural model describes how latent variables relate 

to each other and affect measured variables (indicators). 

Table 4 of the structural model shows the suitability of the 

model that follows (Figure 2). 

The Structural model fit table shows how the relationship 

between variables in the overall social model. The 

significance of the estimated parameters provides important 

information about the relationship between latent variables. 

To determine whether a relationship is significant or not, use 

a 5% significance limit with a t value of ±1.96. If the T value 
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is outside the range of -1.96 to 1.96, The theory that there is 

an influence is considered significant and accepted. 

Conversely, the hypothesis should be rejected if the t value is 

outside the range. In structural model testing or hypothesis 

testing, decisions are made by checking the p-value against 

the significance level (alpha) of 0.05 or by comparing the CR 

(Critical Ratio) score with the t-table value (1.96). The results 

of the table above show that the variable on community 

involvement, which has a p-value of 0.000, has significant 

results. 

 

 
 

Figure 2. Outer loading coefficient numbers on the final model indicator arrows 

 

Table 4. Hypothesis testing 

 

 
Original 

Sample 

Sample 

Mean 

Standard 

Deviation 

T-

Values 

P-

Values 

Community Involvement → Host Based Control of Malaria 0.245 0.256 0.172 1,424 0.155 

Environmental Manipulations → Community Involvement 0.701 0.726 0.092 7,655 0.000 

Environmental Manipulations → Host-Based Control of Malaria 0.157 0.152 0.193 0.812 0.417 

Environmental Modification Control → Community Involvement 0.031 0.032 0.141 0.221 0.825 

Environmental Modification Control → Host-Based Control of Malaria 0.124 0.136 0.221 0.563 0.574 

Environmental Manipulations → Community Involvement → Host Based 

Control of Malaria 
0.172 0.186 0.133 1.296 0.195 

Environmental Modification Control → Community Involvement → Host-

Based Control of Malaria 
0.008 0.005 0.050 0.153 0.878 

 

 

4. DISCUSSION 

 

4.1 Community involvement → Host-based control of 

malaria (not significant)  

 

Community involvement in host-based malaria control 

initiatives did not significantly affect the disease, as indicated 

by the p-value of 0.155. A poor participation rate or a lack of 

community understanding and awareness of host-based 

control techniques could be the cause of this. Because of this, 

the results of this study did not indicate that involvement had 

a substantial impact on the control of malaria. This outcome 

can be explained by several reasons. The effectiveness of 

these measures may be diminished by low community 

involvement or a lack of awareness of the significance of 

host-based control techniques. The community's involvement 

may not be at its best and may not have the desired effect if 

they are unaware of how this strategy might prevent malaria. 

Furthermore, community service might be more concentrated 

on others. More extensive education and counseling 

initiatives on the advantages and use of host-based control 

techniques must be conducted in order to raise the 

significance of the impact of community engagement. This 

entails supplying the community with pertinent and 

understandable information and encouraging active and 

regular community participation in host-based malaria 

control measures. 
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4.2 Environmental manipulations → Community 

involvement (significant)  

 

Community involvement is significantly impacted by 

environmental alteration, as indicated by the p-value of 

0.000. This implies that environmental changes, such as 

removing mosquito habitats or altering living arrangements, 

might raise community awareness and encourage 

participation in the fight against malaria. The findings 

indicate that community participation in malaria prevention 

initiatives is significantly impacted by environmental 

alteration, with a very low p-value (p < 0.05). 

According to reference [13], community participation is 

very important for the success of public health programs. 

With increased awareness through education and the 

availability of facilities, communities tend to be more 

involved in efforts to combat malaria. Environmental 

manipulation involving communities in environmental 

cleaning and maintenance activities shows that active 

participation can increase the sense of responsibility and 

concern for community health (Figure 3). The implications of 

these results indicate that malaria control programs should be 

designed to directly involve the community. A community-

based approach that integrates environmental manipulation 

with education and active participation can strengthen the 

program. Existing programs need to be evaluated and 

adjusted periodically to make sure environmental 

manipulation is relevant and effective in increasing 

community involvement. 

Malaria mosquito vector control methods are locally 

specific, taking into account physical environmental factors 

(weather/climate, settlements, breeding habitats), socio-

cultural environment (knowledge, attitudes and behavior) and 

vector aspects. Basically, the most effective malaria mosquito 

vector control method is to involve Community Participation 

(PSM). So various other vector control methods are 

complementary efforts to quickly break the chain of 

transmission. 

 

 
 

Figure 3. Framework of the role of environmental management in vector control 

 

Environmental management (EM) is a form of 

environmental manipulation to reduce malaria transmission 

by attacking local vector mosquitoes and understanding the 

ecology of the species. The success of EM requires 

coordination and collaboration between various relevant 

government agencies, non-governmental organizations 

(NGOs), and the public sector [13]. Several factors that 

influence malaria elimination in various countries are 

grouped into vector control factors, malaria surveillance and 

malaria case management. In addition, vector control can 

also use livestock as a cattle barrier for Malaria [14]. The 

presence of resistance, which is the impact of insecticide use 

in some interventions, can threaten the success of malaria 

prevention programs [15]. 

Integrated approach, resource capacity, cross-sector 

collaboration, advocacy, mobilization, regulation, and 

evidence-based decision-making. Cross-sector collaboration 

is still limited to coordination and has not been maximized in 

implementation [16]. The program for controlling vectors 

that cause malaria biologically, physically, and chemically in 

the environment. Management of vector control that causes 

malaria has not been implemented properly [15, 17]. 

Acceleration of the discovery of new cases of malaria, and 

efforts to improve the ability of cadres to conduct malaria 

examinations. Community education, cadre training, 

provision of equipment to break the chain of malaria 
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transmission, application of mosquito nets in ventilation, and 

development and provision of samples of anti-mosquito 

plants [18, 19]. 

Education related to vector control based on environmental 

control (non-insecticide) is needed at this time. Pre-

intervention results show that environmental control is 

considered effective and efficient in controlling malaria 

mosquito vectors [20]. Dissemination of knowledge about 

malaria to the community through disease profiles, 

elimination efforts, epidemiological research, innovation 

programs, and larval protection activities [21]. To prevent 

mosquito bites, the most common method is to use non-

insecticide-treated mosquito nets and mosquito repellents; 

however, insecticide-treated mosquito nets that are 

commonly used have typically been used for more than three 

years [22]. 

Malaria control policies should pay attention to local 

culture so that they can use local culture and be accepted and 

implemented [23]. The development of tourist areas must 

also pay attention to environmental factors such as the 

location of potential breeding sites for Anopheles spp [24]. 

As part of efforts to maintain malaria elimination 

certification, health services should request entomologists to 

be deployed, conduct training for program managers, 

increase active surveillance activities, improve integrated 

surveillance between sectors and programs, and emphasize 

program managers at health centers to produce monthly 

reports [25]. 

The breeding place or breeding site of Anopheles 

mosquitoes lays its eggs in clean and unpolluted water 

puddles, but the habitat of the breeding location is not the 

same. The breeding place of Anopheles mosquitoes is a large 

and medium water place, in the form of permanent puddles of 

water, namely fresh water or brackish water which includes 

swamps, river mouths, excavated holes, and abandoned 

ponds. Temporary puddles are natural including puddles of 

rainwater, riverbank water and puddles [11]. The distribution 

of spraying mosquito nets, screening of pregnant women with 

reduced frequency and control of biological vectors are not 

monitored. Training or socialization activities have never 

been held [26]. 

There is a significant relationship between knowledge and 

malaria prevention, and there is a significant relationship 

between attitude and malaria prevention [27]. Human 

resource development has been carried out, but retraining has 

not been carried out for microscopic personnel or 

management personnel [28]. In addition, the distribution of 

vectors is greatly influenced by the ecological conditions of 

the environment, and the water environment is a critical 

component for the life cycle of the vector (mosquito). 

Therefore, environmental management in vector control is 

directed at changing the condition of the water environment 

so that it does not become a breeding place for malaria vector 

mosquitoes [29, 30]. Conceptually, the form of 

environmental management efforts is grouped into two, 

namely, environmental modification and environmental 

manipulation. The difference between these two efforts is 

that environmental modification is intended to change 

environmental conditions that are permanent, such as 

changes in land use, making water channels, and filling water 

holes with soil. The latest malaria control method that is 

believed to be cheap and effective, as well as 

environmentally friendly, is what is called environmental 

management. Therefore, the author will provide an overview 

of the implementation of environmental management in the 

control of malaria vectors in this article. 

A concrete example of the effectiveness of environmental 

manipulation can be seen in the program of cleaning stagnant 

water in several malaria-endemic areas, which has succeeded 

in reducing mosquito populations and increasing community 

engagement. Educational campaigns accompanied by 

environmental manipulation have also shown significant 

increases in community participation and reductions in 

malaria cases [21, 24]. Therefore, the study findings 

demonstrate the importance of using an environment-based 

approach to encourage community participation and improve 

overall public health outcomes. 

 

4.3 Environmental manipulations → Host-based control 

of malaria (not significant) 

 

With a p-value of 0.417, environmental manipulation had 

no discernible impact on host-based malaria control. This 

shows that efforts to improve host-based malaria control, 

such as clearing stagnant water or applying insecticides to 

minimize mosquito habitats, have not been enough. This can 

be explained by several variables. Modifications to the 

environment might only have localized or transient effects 

that are insufficient to lower the general mosquito population 

over time. External factors that cannot be addressed by 

environmental manipulation alone, such as community 

compliance with bed net use and antimalarial medicine 

distribution programs, also affect the efficacy of host-based 

malaria control. The effectiveness of environmental 

initiatives might be diminished by a lack of community 

education and understanding of the significance of individual 

preventive steps. Fourth, despite interventions, mosquitoes 

can continue to spawn because of their great degree of 

environmental adaptation. It's possible that the size and reach 

of initiatives are insufficiently extensive or long-lasting to 

make a major difference. As a result, a more comprehensive 

strategy is required, integrating environmental modification 

with awareness and education initiatives that focus on 

personal behavior. To improve long-term efficacy, 

environmental manipulation initiatives also need to be 

sustainable, backed by robust legislation, and actively 

involve the community. 

 

4.4 Environmental modification control → Community 

involvement (not significant) 

 

Environmental modification did not show a significant 

effect on community involvement, with a p-value of 0.825. 

This may be because the environmental modifications carried 

out did not attract enough attention or involve the community 

directly in the change process. Without active participation or 

deep understanding from the community about the 

importance of this modification, it is difficult to achieve a 

significant effect. The community may not feel involved or 

understand how environmental changes can affect malaria 

control, so they are not motivated to participate [20]. In 

addition, environmental modification programs that are not 

implemented with transparency and effective communication 

can also be a barrier to community involvement. Therefore, it 

is important to design environmental modification programs 

that are not only technically effective, but also include strong 

education and socialization efforts to increase community 

awareness and participation. 
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4.5 Environmental modification control → Host-based 

control of malaria (not significant) 

 

Environmental modification did not show a significant 

effect on host-based malaria control with a p-value of 0.574. 

Although environmental modification efforts, such as 

reducing mosquito habitats through drainage or rezoning of 

water areas, can help suppress mosquito populations, their 

impact on host-based control methods may not be large 

enough to be seen as significant in this study. This could be 

due to several factors. One is that environmental change is 

not the only way to address all aspects of malaria 

transmission, especially if not accompanied by additional 

preventive measures such as the use of insecticide-treated 

bed nets and antimalarial treatment [16]. In addition, the 

effectiveness of environmental modification may take longer 

to be seen and may need to be implemented on a larger scale 

and more integrated with other control strategies. Lack of 

community participation and awareness can also reduce the 

effectiveness of environmental modification, as the success 

of this step depends heavily on the active involvement of the 

entire community [25]. Therefore, an effective malaria 

control strategy must include a holistic and sustainable 

approach, combining environmental modification with direct 

interventions that target mosquito vectors and increase 

community awareness and participation. 

 

4.6 Environmental manipulations → Community 

involvement → Host-based control of malaria (not 

significant) 

 

With a p-value of 0.195, the impact of community 

involvement and environmental alteration on host-based 

malaria prevention was not statistically significant. This 

suggests that while altering the environment can boost 

community engagement, the chain reaction is insufficiently 

powerful to have a substantial impact on host-based malaria 

control. Furthermore, it could take longer for environmental 

modification to have a noticeable effect, whereas continuous 

incentives and instruction are needed to alter an individual's 

behavior. To effectively manage malaria, it is crucial to 

combine environmental manipulation with robust and 

continuous education initiatives that not only boost 

community involvement but also promote more successful 

individual behavioral changes [11, 26]. For malaria to be 

controlled more successfully, a more comprehensive and 

cooperative strategy that involves several stakeholders and 

makes use of a variety of intervention techniques is required. 

 

4.7 Environmental modification control → Community 

involvement → Host-based control of malaria (not 

significant) 

 

The effect of environmental modification through 

community involvement on host-based malaria control also 

did not show a significant p-value of 0.878. This indicates 

that environmental modifications carried out are not enough 

to increase community involvement which in turn can 

significantly affect host-based malaria control. However, 

there are several studies that show that there are significant 

results, such as in research [20]. The results of pre-

intervention show that environmental control is considered 

effective and efficient in controlling malaria mosquito 

vectors. One of the developments in mosquito vector control 

efforts is through environmental management [10]. Vector 

control can be more effective through sustainable 

community-based programs targeting mosquito breeding sites 

[9]. Integrated approach, evidence-based decision-making, 

advocacy, mobilization and regulation, and cross-sector 

collaboration. The spread of Integrated Vector Management 

(IVM) Malaria must be maximized [16]. 

Biological, physical, and chemical vector control programs 

and mosquito vector control management need to be carried 

out optimally [17]. Acceleration of the discovery of new 

cases of malaria, efforts to improve the ability of cadres to 

conduct malaria examinations. Community education, cadre 

training, supply of equipment to break the malaria 

transmission chain, installation of mosquito wire on 

ventilation, and introduction and supply of mosquito 

repellent plants [18]. Socialization of the vector control 

program is carried out periodically, there is a person in 

charge of vector control in each room, and facilities and 

infrastructure in carrying out vector and pest control [19]. 

 

 

5. CONCLUSION 

 

Based on the results of this study, the application of 

environmental management in controlling the spread of 

malaria viruses gave different results. Environmental 

manipulation significantly increased community 

involvement, but had no significant impact on host-based 

malaria control. Conversely, community involvement alone 

had no significant impact on host-based control. 

Environmental modification, either directly or through 

community involvement, also did not show a significant 

effect on host-based malaria control. These results emphasize 

the need for a more in-depth and integrated approach, 

combining environmental manipulation and modification 

with host-based control strategies and deeper community 

involvement to achieve better effectiveness in malaria 

control. This study was limited to a specific geographic area 

and a limited population size, so the results may not be 

widely generalizable. For future research, it is recommended 

to apply this strategy in a wider and more diverse area, and 

include longitudinal data to evaluate the long-term impact of 

this approach. 
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