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Studies on lymphatic filariasis (LF) in Indonesia have mostly focused on the
disease determinants with limited focus on spatial-based and the
determinants of implementing ivermectin, diethylcarbamazine citrate, and
albendazole (IDA). This study aimed to identify the causes of program
failure. A cross-sectional survey was conducted from November to
December 2022 in nine urban villages with high endemic records and one
sentinel village in Pekalongan City, Central Java, Indonesia. The analysis
using Quantum Geographical Information System (QGIS) and Pearson
correlation. Slum settlements were linked to the presence of open sewers
(p=0.000; r=0.974) and overcrowding (p=0.033; r=0.672), while the first
round of IDA medication adherence correlated with knowledge of
medication (p=0.054; r=-0.623) and willingness to take the medication in the
second round (p=0.051, r=0.603). Adverse effects of the treatment are
strongly correlated with drug boredom from taking medication (p=0.003;

r=0.828) and assistance from health workers (p=0.027; r=0.791). We
identified gaps in slum settlements, open sewers, overcrowding, and
medication adherence, including low knowledge of medication,
unwillingness to take second-round medication, adverse effects, and
boredom with taking medication. We recommend effective strategies by
engaging health education between health workers, local leaders, and private
sectors as key to ensuring elimination program.
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1. INTRODUCTION

Lymphatic filariasis (LF) is one of the neglected tropical diseases (NTDs), which presents chronic
disabling and disfiguring pathologies with occasional painful attacks on affected persons [1]. LF is a
mosquito-borne infection caused by filarial nematodes: Wuchereria bancrofti, Brugia timori, and Brugia
malayi [2]. The disease is transmitted by various mosquito species from several genera including Culex,
Anopheles, Aedes, Mansonia, and Armigeres [3]. Indonesia is endemic for many other neglected tropical
diseases and an estimated 110 million Indonesians are believed to suffer from at least one NTD, including LF
[4]. Currently, the mainstay elimination strategies, which include mass drug administration (MDA) and
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vector control, have significantly interrupted LF transmission in many previously including MDA and vector
control, have significantly interrupted LF transmission in many endemic settings [5]. Indonesia is a country
that has filariasis endemic areas in most of its territory and follows the MDA program that has been launched
by WHO for countries that have microfilariasis rate criteria of >1% [6].

Central Java Province is an area in Indonesia where LF is endemic. Mass filariasis treatment has
been implemented for five consecutive years to combat the disease. One of the targets for this treatment is
Pekalongan City, where the diethylcarbamazine citrate and albendazole (DA) regiments have been used from
2011 to 2015, with treatment coverage reaching 76.3% [7]. Despite this, the results of the pre-transmission
assessment survey (Pre-TAS) in 2016 showed that there were still positive filariasis cases with a microfilaria
rate of over 1%. As a result, WHO extended mass treatment with DA in the Pekalongan City area for two
consecutive years (in 2017 and 2018) and achieved treatment coverage of 86% in 2017 and 88% in 2018 [3].
However, a re-PreTAS survey conducted in 11 Spot Check villages using FTS still found a microfilaria rate
of over 1% [3]. These results encourage the WHO to extend the LF medication into triple-drug therapy,
including ivermectin, diethylcarbamazine citrate, and albendazole (IDA).

It has been demonstrated through various studies that the success of MDA implementation can be
impacted by issues with drug acceptability. Factors such as the treatment's importance, intrusiveness,
characteristics, effectiveness, side effects, and alignment with an individual's values or beliefs are all believed
to contribute to their evaluation of its acceptability [8]-[10]. Additionally, the success of MDA in a particular
area has been linked to MDA coverage and compliance, as well as perceptions about the treatment and
disease [11]. A prior study specifically noted that willingness to consume IDA medication for the second
round increased IDA drug-taking behavior in Pekalongan City (PR=5.32; 1.520-18.656). Furthermore, local
health workers' assistance (PR=2.690; 1.681-4.306) and knowledge about the disease and treatment
(PR=1.030; 0.943-1.125) significantly correlated with the behavior of taking the first round of IDA
medication [12]. It is also important to consider other factors that may contribute to filariasis cases, beyond
simply the implementation of IDA. Environmental and behavioral factors, such as the ecological
requirements of the main mosquito species and local characteristics, have been found to influence
transmission [13]. Previous research has identified a number of these factors, including the annual
precipitation, wettest quarter, and temperature positively correlated with the LF morbidity prevalence [14].

In 2021, the city of Pekalongan implemented administering triple-drug therapy IDA to the masses.
However, the first treatment coverage survey reported less than 65% coverage [15]. This report warns of the
urgency of evaluation during the first round of triple therapy to possibly be implemented for the better result
of second-round medication. Thus, it's crucial to develop a local understanding of the environmental and
behavioral factors that drive transmission which may differ by geography. This will enable the assessment of
correlation across different urban villages and identify factors that must be considered based on the site. This
paper presents the outcome of our previous study, which compared the correlation between determinant
variables while describing the factors of both the disease and medication using spatial-based data. The study
aimed to pinpoint potential factors linked to MDA failure by examining compliance with IDA triple-drug
therapy, environmental factors, and medication behaviors across urban villages. We also aimed to uncover
patterns in one endemic village and nine high-endemic record villages.

2. METHOD
2.1. Study design and site

This study was a cross-sectional community-based survey conducted in 10 urban villages with
criteria of having a history of high endemic areas: nine villages and one sentinel village with a microfilaria
rate of >1% [16] between November and December 2022. The study was conducted after the first round of
IDA medication was implemented. All the selected study locations were in Pekalongan City, Central Java,
Indonesia, which received an extension of the triple therapy of filariasis mass treatment program (ivermectin,
diethylcarbamazine citrate, albendazole). These urban villages include Bandengan Village and Padukuhan
Kraton Village (North Pekalongan District), Pasirkratonkramat Village, Tirto Village, Pringrejo Village
(West Pekalongan District), Banyurip Village, Buaran Kradenan, Jenggot, Kuripan Yosorejo, Kuripan
Kertoharjo (South Pekalongan District) [16].

2.2. Population and sample size determination

The scope of our research is focused on the residents, aged between 18 and 65, who are registered in
10 villages known for a history of high endemic filariasis rates in Pekalongan City and live near residents
who have a history of positive cases of filariasis. These sub-districts comprise nine villages that have a high
endemic history and one sentinel village where IDA antifilariae drugs are distributed. The sample size of 871
participants was determined using the probability proportional to Size method, which possible to select a
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representative sample of a population. In this case, the sample size was determined based on the population
size of each village. Additionally, 40 clusters were selected through simple random sampling. The cluster in
question is the ward level of the total ten urban villages. To select respondents, we visited households in each
ward cluster using simple random sampling, with a minimum of 21 respondents per ward. This method of
selecting respondents ensures that our sample is representative of the population of interest and our research
results are reliable and valid.

2.3. Variable assessment

This study investigated the correlation between several determinants of medication adherence in the
first round of filariasis triple therapy, environmental, behavioral determinants, and basic knowledge.
Demographic characteristics consisting of age, gender, and address of the participant were assessed. We
identified determinants of first-round IDA, such as taking the medication, boredom from taking medication,
adverse effects, and getting assistance from health workers during the medication. Basic knowledge was
collected by asking whether participants knew the filariasis and IDA. Environmental determinants include
open sewers, slum neighborhoods, and occupancy density collected through observation. The behavior of
hanging clothes and willingness to take the second round of IDA were also collected.

2.4. Data collection

A structured questionnaire form was developed in Bahasa, it was asked into the Javanese dialect
used in the subdivision for interviewing urban village residents. The questionnaire was validated in the same
subdivision area of the study. Interviewers helped respondents to appropriately understand the meanings of
questions according to the guidelines for interviewers. Interviews were conducted by 6 trained interviewers.
Mapping was carried out to see the distribution of people who taking triple therapy (IDA medications),
boredom state from taking IDA, and adverse effects, as well as environmental and behavioral determinants
based on the area of 10 urban villages. Respondents selected in the household and being interviewed are then
mapped based on these variables using the global positioning system (GPS), to get the household
coordinates.

2.5. Data analysis

Paper-based questionnaire data is transferred into Microsoft Excel and then entered into the SPPS 20
program to analyze variables univariately, namely respondent characteristics. Distribution data for
environmental conditions and adherence to taking IDA anti-filarial drugs were mapped using the quantum
geographical information system (QGIS) version 3.28.3. To analyze the correlation relationship of
determinants related to adherence to taking the first round of IDA drugs and the correlation between
variables, Pearson correlation analysis was used with the unit of analysis being mapped village.

2.6. Ethical clearance

This study received ethical approval from the Ethics Committee Faculty of Public Health,
Universitas Indonesia (No. Ket- 41/UN2. F10. D11/PPM.00.02/2023). Written informed consent was
obtained from all respondents interviewed in this study. No personal identifiers were collected, and the data
were restricted to study personnel.

3. RESULTS AND DISCUSSION

Table 1 shows the survey included 871 individuals from 10 selected urban villages in Pekalongan,
Central Java, Indonesia. The majority of participants were females (71.9%) and less than or equal to 43 years
old (52.5%). Jenggot village had the largest proportional sample (17.7%). The trend of distribution of
filariasis determinants was that the risk category of each variable did not exceed 40%, with the lowest being
participants who hung clothes no more than 10% of the time. The proportion of participants who did not take
IDA medication in the second round (1.6%) was lower than in the first round (3.25%). During medication,
13.9% and 20.3% of participants experienced boredom and side effects, respectively. Only 4.5% of
participants claimed to have not received any assistance from local health workers. In terms of basic
knowledge of filariasis and medication, 34.1% and 7.3% of participants still did not have a complete
understanding.

Figure 1 shows a map of the spatial distribution of environmental factors in Pekalongan City. The
map provided displays a breakdown of colors and points for each village. Blue hues indicate higher
proportions of factors such as open sewers, occupancy density, and slum neighborhoods. The urban villages
with the most prevalent open sewers or puddles near residents' homes are Bandengan, Padukuhan Kraton,
and PasirKratonKramat as shown in Figure 1(a). Figure 1(b) shows that PasirKratonKramat, Bandengan, and
Padukuhan Kraton have the highest residential densities. PasirKratonKramat, Padukuhan Kraton, and
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Bandengan have the highest proportion of slum environments, while Buaran Kradenan Village has the lowest
as shown in Figure 1(c).

Table 1. Demographic characteristics, determinants of filariasis, and behavior of taking IDA medication
among the study participants

Characteristics

Frequency (N=871)

%

Demographic characteristics
Age (years)
<43
>43
Sex
Male
Female
Urban villages
Bandengan
Padukuhan Kraton
Pasirkratonkramat
Tirto
Pringrejo
Jenggot
Kuripan Kertoharjo
Kuripan Yosorejo
Banyurip
Buaran Kradenan
Environmental factors
Open sewer
Yes
No
Occupancy density
Yes
No
Slum neighborhood
Yes
No
Behavioral factors
Hanging-clothes behavior
Yes
No

Willingness to take the second round of triple therapy

No
Yes
The first round of triple therapy
Taking the medication
No
Yes
Boredom state from taking medication
Yes
No
Adverse effect
Yes
No
Medication assistance by health workers
No
Yes
Basic knowledge
Filariasis
No
Yes
Filariasis medication
No
Yes

457
414

245
626

286
585

332
539

290
581
76
795
14
857
28
843

121
750

177
694

39
832
297
574

64
807

52.5
475

28.1
71.9

32.8
67.2

38.1
61.9

33.3
66.7
8.7
91.3
1.6
98.4
3.2
96.8

13.9
86.1

20.3
79.7

4.5
95.5
341
65.9

7.3
92.7

Figure 2 is a descriptive spatial of IDA medication determinants. Figures 2 (a)-(c), we see a map
displaying the spatial distribution of possible factors influencing the decision to take triple therapy in the first
round. The blue color of each urban village indicates the proportion of risk categories in all variables, with
darker shades indicating a higher risk. Kuripan Yosorejo had the greatest proportion of respondents not
taking IDA drugs in the first rounds, while Padukuhan Kraton, Buaran Kradenan, Pringrejo, and Pedukuhan
Kraton Village had 100% population took the medication in the first rounds. Kuripan Kertoharjo and Kuripan
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Yosorejo had the highest proportion of respondents recognizing the side effects of drugs, while all
respondents living in Buaran, Kradenan, and Pringrejo urban villages did not have the state boredom of
taking antifilarial drugs.

Map of Dirty Water Puddies/

Figure 1. Spatial descriptive of environmental filariasis determinants: (a) open sewers, (b) occupancy density,
and (c) slum neighborhood
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Figure 2. Descriptive spatial of IDA medication determinants: (a) taking the first round of IDA medication,
(b) drug-state boredom, and (d) adverse events

Figure 3 presents the behavioral factors of study participants. Figure 3(a) shows the distribution of
hanging-clothes behavior while willingness to take a second round of medication is described in Figure 3(b).
Kuripan Kertoharjo, PasirKratonKramat, and Pringrejo have the highest proportions of respondents with the
behavior of hanging clothes, with Buaran Kradenan having none. The greatest proportion of respondents
have no intention to take medication for the second round was Kuripan Yosorejo.
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Figure 3. Distribution of behavioral factors: (a) hanging-clothes behavior and (b) willingness to take a second
round of medication
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The result of basic knowledge of filariasis and the medications among 10 villages can be seen in
Figure 4. Kuripan Yosorejo and Tirto Villages had the most and least findings related to respondents who did
not know about filariasis Figure 4(a). Bandengan Village had the highest proportion of participants who did
not know about IDA treatment, while Banyurip and Tirto Villages had the largest proportion of respondents
with knowledge of IDA treatment Figure 4(b).

Map of Knowledge about
Filariasis

Mep of Knowdedge about
IDA Medication

0 009035
o0
LIRS

e e s 04 Pedcaton
ko

(@) (b)

Figure 4. Map of knowledge of filariasis: (a) Basic knowledge regarding filariasis and (b) the medications

Table 2 presents the results of the correlation analysis between variables based on the analysis unit
of wards in 10 mapped neighborhoods. The analysis revealed robust positive correlations between the
behavior of taking IDA filariasis drugs in the first versus the willingness for the second round, the adverse
effect of the IDA versus boredom of taking medications, the adverse effect versus medication assistance from
health workers, and between medication boredom versus medication assistance from health workers.
Additionally, strong positive correlations were identified in the factors of filariasis, such as the presence of
sewers versus occupancy density, the presence of sewers versus slum neighborhoods, and occupancy density
versus slum neighborhoods. However, respondents' knowledge of filariasis medication showed a negative
correlation with medication adherence in the first round.

Table 2. Aggregate analysis of the correlation between factors of filariasis and behavior of taking IDA
medication in ten urban villages

Variable Value 1st IDA Willingness Boredom Adverse Medication Knowledge Knowledge Open Occupancy Slum Hanging
totake2nd  stateof effects assistance of filariasis of sewers density neighborhood clothes
IDA taking medication
medication

1IDA r coeff. - 0.603* -0.022  0.016 0.199 0.137 -0.623  -0.319  0.046 -0.135 -0.066

p-value - 0.051 0.952 0.966 0.582 0.706 0054 0370 0.899 0.711 0.856
Willingness to take 2 IDA  rcoeff.  0.630* - 0.065 0.194 0.307 -0.110 -0.393 0076  0.207 0.229 -0.280

p-value  0.051 - 0.858 0.591 0.293 0.763 0262 0834 0567 0.524 0.434
Boredom state of taking rcoeff.  -0.022 0.065 - 0.875*  0.691* -0.283 -0.130 0140 -0.004 0.195 0.356
medication

p-value  0.952 0.858 - 0.001 0.027 0.429 0721 0699 0991 0.589 0.313
Adverse effects rcoeff.  0.016 0.194 0.875* - 0.828* -0.571 -0.389 0188 -0.174 0.227 0.400

p-value  0.966 0.591 0.001 - 0.003 0.085 0.267 0.604  0.630 0.528 0.252
Medication assistance rcoeff.  0.199 0.370 0.691*  0.828* - -0.386 -0.314 0110 -0.229 0.181 0.169

p-value  0.582 0.293 0.027 0.003 - 0.270 0.376 0762 0525 0.616 0.640
Knowledge of rcoeff.  0.137 -0.110 -0.283  -0571  -0.386 - 0522 -0131 0431 -0.155 -0.319
filariasis

p-value  0.706 0.763 0.429 0.085 0.270 - 0121 0717 0213 0.670 0.368
Knowledge of medication r coeff. - -0.392 -0.130 -0.389 -0.314 0.522 - 0431 0465 0.305 -0.039

0.623**

p-value  0.054 0.262 0.721 0.267 0.376 0.121 - 0213 0175 0.392 0.916
Open sewers rcoeff. -0.319 0.076 0.140 0.188 0.110 -0.131 0.431 - 0.646* 0.974* 0.549

p-value  0.370 0.834 0.699 0.604 0.762 0.717 0.213 - 0.044 0.000 0.100
Occupancy density rcoeff.  0.046 0.207 -0.004 -0.174  -0.229 0.431 0465  0.646* - 0.672* 0.079

p-value  0.899 0.567 0.991 0.630 0.525 0.213 0175  0.044 - 0.033 0.829
Slum neighborhood rcoeff. -0.135 0.229 0.195 0.227 0.181 -0.155 0305 0.974* 0.672* - 0.546

p-value 0.711 0.524 0.589 0.528 0.616 0.670 0392 0000 0.033 - 0.103
Hanging clothes rcoeff.  -0.066 -0.280 0.858 0.591 0.293 0.763 0.262 0549  0.079 0.546 -

p-value  0.856 0.434 0.356 0.400 0.169 -0.319 -0.039 0100  0.829 0.103 -

Note: " strong correlation; " significantly correlated
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In the context of eliminating LF, we examined the spatial description of the sentinel village, and
nine villages have a history of high endemic. We chose the areas of high infection prevalence of LF and still
applied mass drug distribution for two consecutive years (2021 and 2022). Such a setting was also chosen to
highlight the relationship between determinant variables between communities, which may differ between
villages even though they are geographically located on each other's borders. Understanding the correlation
between those potential determinants may make it feasible to use action-based evidence to define similar
factors trending in the ongoing transmission of filariasis across the villages. Therefore, it would prove a
valuable policy for the filariasis elimination program in those areas. We aim to develop a description and
analysis of the correlated factors causing the disease and medication compliance.

3.1. Environmental and behavioral factors

Various environmental and climate factors are suggested to be predictors of the distribution of
mosquitoes that transmit filariasis larvae, including the culex mosquito, anopheles, and aedes [17]. This study
aims to identify environmental and behavioral factors that may contribute to the spread of filariasis, such as
the presence of dirty puddles, open gutters, and slum neighborhoods. The study also measured household
occupancy density and behavior, such as hanging clothes, to assess individual exposure.

This study found that the highest presence of open sewers and dirty puddles was found in
Bandengan and Pasirkratonkramat villages, which are among the nine villages with a high endemic history
and receive mass treatment regiment IDA. These conditions provide a breeding ground for Culex
quinquefasciatus mosquitoes. A previous field survey reported that this species was the filariasis vector in
Pekalongan City [18], which thrives in dirty water and lays its eggs in various locations, including household
containers, gutters, tires, ponds, puddles, and creeks [17], [19]. This species of mosquito tends to thrive
during the wet season and can be found around the home and yard [20].

As part of the study, an evaluation was conducted to assess the state of each urban village with
regard to slum conditions. The results showed that Pasirkratonkramat and Bandengan villages had the largest
percentage of slum neighborhoods compared to the other villages. According to previous research, slum
environments are the primary contributor to filariasis in most participants (76.8%) [21]. This is because
vectors, particularly C. quinquefasciatus, breed and thrive excessively in congested areas with inadequate
sanitation, sewage, and drainage systems [22]. Therefore, a densely populated slum area with open drains, in
which C. quinquefasciatus breeds prolifically, can lead to a higher incidence of the disease.

At the household level, the number of people per household room, called occupancy density, has
been acknowledged as a risk of LF infection as it favors transmission and may influx new infections. In this
study, Pasirkratonkramat village has the highest proportion of residential density, compared to nine other
sub-districts Figure 1(c). This high residential density can increase the density of indoor Culex mosquitoes, as
has been shown in previous entomological studies [23]. It is therefore hypothesized that crowding may lead
to a greater density of indoor Culex mosquitoes, which can increase the risk of transmission among
household members (OR 1.59; 1.31-1.92) [9].

Pasirkratonkramat and Kuripan Kertoharjo stand out with the highest percentage of clothes-hanging
behavior, which can pose a risk for filariasis contraction due to the potential for mosquitoes to rest on
clothing [24]. Mosquitoes are attracted to sweat or perfume on hanging clothes, and although bed nets, floors,
and furniture remain popular resting places, a significant number of mosquitoes were found on hanging
clothes. To prevent indoor mosquito resting, it is crucial to implement a behavior change communication
program that educates people about the dangers of hanging clothes as a potential mosquito resting place.

3.2. Factors of medication adherence

A recent study conducted by IDA on medication-taking behavior revealed that in the first rounds,
Kuripan Yosorejo had the highest percentage of non-medication takers among the ten villages studied. This is
particularly noteworthy as Kuripan Yosorejo is not a sentinel area, but rather part of a village with a high
endemic history. While the consumption of IDA among residents in the sub-district has been low overall,
state boredom may be a contributing factor, as mass drugs have been distributed since 2011 and the regimen
was extended for two consecutive years (2021-2022) [25]. Interestingly, Kuripan Kertoharjo Village had the
highest medication-state boredom rate, while Kuripan Yosorejo ranks fifth among the studied villages.

It has been noted that there is a similarity between adherence to medication during the initial round
and the inclination to take part in the subsequent round. Notably, Kuripan Yosorejo, which demonstrated the
highest rate of non-adherence in the first round, also exhibited the greatest proportion of reluctance to take
medication in the following round. This suggests that previous non-adherence to medication can influence
the decision to abstain from participation in the next round of medication. Insufficient information and
understanding of the medication may contribute to making inadequate decisions [26], as Kuripan Yosorejo
identified that most residents did not know about filariasis.

Spatial description and determinants of ivermectin, diethylcarbamazine ... (Ikrimah Nafilata)
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Pekalongan is an urban area with people who tend not to trust antifilarial medications, because of
the side effects of some residents who have taken antifilarial with the DA regimen before the extension of
MDA with the triple therapy using IDA regiments [27]. Reports of side effects from previous treatments
encourage residents not to want to take drugs with the IDA regimen [28]. Based on the mapping of the
village area that has the highest proportion of side effects from anti-filarial drugs, namely Kuripan Yosorejo
Village, which is the village with the highest proportion of not taking IDA drugs in Pekalongan in two
distribution rounds. A similar trend was found in Indian communities, where 37.5% of individuals refused to
consume drugs due to fear of side effects [29]. Those who received medicines sometimes felt symptoms like
nausea, and dizziness, over the next few hours. Observing side effects among family members and neighbors,
few participants even refused to receive the pills.

While several obstacles to MDA compliance have been identified, our research has revealed further
barriers linked to people's comprehension of the disease and the MDA. Our investigation indicates that the
greatest number of individuals who are not informed about filariasis can be found in Kuripan Yosorejo,
which coincidentally has the lowest rate of medication compliance. Conversely, Bandengan has the lowest
awareness of medication, but it's challenging to gauge the extent of their knowledge since our data collection
was restricted to ascertaining whether individuals were aware of filariasis and its treatment without delving deeper.

3.3. Correlation between environmental, behavioral, and adherence to taking triple therapy

The present study found that two factors are strongly linked to the likelihood of taking the first
round of IDA antifilarial drugs. These factors are familiarity with IDA treatment (p=0.054, r=-0.623) and
willingness to take the medication in the second round (p=0.051, r=0.603). The latter factor is particularly
important, as it has a positive correlation with drug adherence behavior in the first round. This link can be
explained by the theory of planned behavior, which posits that attitudes, social norms, and perceived control
all play a role in determining behavior [30], [31]. By fostering a positive attitude towards taking IDA drugs
and empowering individuals to feel in control of their health decisions, this theory can help encourage
interest and participation in the treatment.

A study conducted in Tanzania has shown that one of the key factors that encourage compliance
with the MDA program and increase its coverage is having prior knowledge of the program [32]. Conversely,
individuals unaware of the MDA or (LF) elimination programs tend to be non-compliant. While knowledge
is important, this study demonstrated that it negatively correlated with medication adherence due to uneven
socialization regarding the treatment of filariasis. Knowledge mapping results revealed that there are still
areas where there is no knowledge at all. Across various studies, knowledge associated with compliance was
primarily related to three specific topics: LF transmission, the knowledge that MDA protects against LF, and
knowledge of lymphedema management techniques. Misconceptions and misinformation about the treatment
can hinder people's uptake of MDA medications. For example, the community in ogun believed that prayer
or home remedies are better than getting medical treatment [8].

The fear of negative outcomes after the MDA has led to many individuals not complying with the
treatment. Numerous studies have attributed the reluctance of some community members to participate in
MDA to the potential side effects of IDA filariasis drugs [33], [34]. This study has demonstrated that the
most common adverse effects of the treatment are headache, dizziness, abdominal pain, fever, nausea, and
fatigue [34]. As a result, it's crucial for health workers to adequately educate communities about the potential
side effects of the drugs to ensure successful MDA implementation. Health workers also have a significant
role in socializing the community about side effects to prevent boredom. In some cases, the lack of correct
and comprehensive information about negative outcomes led to detrimental consequences in the success of
the MDA. Participants have reported that they weren't accompanied by health workers when taking IDA
filariasis drugs, which made it possible for people not to swallow the pills. The recognition of side effects of
taking filariasis drugs with the previous IDA regimen, such as dizziness and nausea, made people hesitant to
retake filariasis drugs with the IDA regimen. The absence of information about MDA and its potential
negative effects led to a loss of trust in the community, resulting in the postponement of MDA for three years
[35]. This underscores the significance of the support provided by health workers and the need for advanced
knowledge to address the possibility of negative outcomes.

Research has established a correlation between the presence of sewers (p=0.000; r=0.974) and high
occupancy density (p=0.033; r=0.672) with the emergence of slum environments. Slums typically arise from
rapid population growth and urban poverty, resulting in limited access to proper sanitation [36]. Studies show
that environment-based diseases are linked to various socioeconomic factors, including population density,
water, and the density of squatter/slum dwellers [37], [38]. In the case of Pekalongan, the slum settlement
will be related to its potential as a breeding ground for C. quenquefasciatus mosquitoes which are identified
as filariasis vectors in Pekalongan. This is exacerbated by overcrowding in one house which causes easier
transmission of filariasis.
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Our findings indicate that certain areas require additional attention to their environmental
conditions. For instance, PasirKratonKramat, Padukuhan Kraton, and Bandengan have the highest percentage
of slum settlements, which raises the risk of LF transmission in those regions. Therefore, it is essential to
implement environmental interventions to eradicate breeding sites of filariasis mosquitoes, particularly C.
quenquefasciatus. Additionally, education on improving environmental hygiene, like proper waste disposal to
avoid accumulation, keeping open gutters clean, and using mosquito repellent or nets when sleeping to
prevent mosquito bites, should be provided. By leveraging the distribution mapping, the local government
can prioritize environmental policies in the three villages. Our study's evidence indicates that the slum
environment in the ten target villages is related to open sewers and overcrowding. This suggests that repeated
exposure to unhygienic environments can lead to an increase in the breeding of filariasis-transmitting
mosquitoes.

4. CONCLUSION

This study highlights the gaps in environmental conditions and medication adherence for IDA
treatment, including the factors associated with them. The findings indicate that slum settlements in 10
villages are linked to the presence of open sewers and overcrowding, while medication adherence is
influenced by adverse events, drug boredom, and assistance from health workers. Mapping has revealed that
many people are still not adhering to IDA drug consumption and live in poor environments.

We have observed that some participants find taking medications for IDA boring and are concerned
about adverse effects. To address this, we support the development of new drugs with fewer adverse effects
that could improve the success of the filariasis elimination program MDA. It is also essential to promote
collaboration among regional healthcare facilities, government bodies, and other relevant parties to enhance
the effectiveness of healthcare professionals and raise awareness of the importance of treating IDA filariasis.
Health officers and local health cadres with knowledge of the local environmental conditions can play a
crucial role in this effort. In future research, integrating location-based analysis could provide valuable
insights into the geographical factors associated with the illness and its treatment.
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