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Abstract

Papua has the highest number of lymphatic filariasis cases in Indonesia. Despite the
implementation of mass drug administration (MDA), adherence to MDA remains low in
this region. The aim of this study was to evaluate the influence of adherence to MDA and
environmental factors on the incidence of lymphatic filariasis. The study was conducted
in 11 areas in Sarmi Regency, Papua, in 2024. This case-control study included 135
respondents (45 cases and 90 controls) selected through a proportional random sampling
method. Data were collected via structured interviews, observations, and medical record
reviews. Data analysis was performed using logistic regression with the backward
likelihood ratio method to identify risk factors. The study revealed that male (aOR: 4.88;
95%CI: 1.39—17.06; p=0.013), age =40 years (aOR: 4.65; 95%CI: 2.26—7.00; p=0.002),
low education level (aOR: 0.24; 95%CI: 0.07-0.84; p=0.025), and income below the
regional minimum wage (aOR: 15.66; 95%CI: 1.84—30.26; p=0.012) were significant risk
factors for lymphatic filariasis incidence. Non-consumption of complete antifilarial drugs
(aOR: 3.24; 95%CI: 1.00-10.50; p=0.050), not taking antifilarial drugs at the
recommended time (aOR: 7.36; 95%CI: 1.99—27.23; p=0.003), and delayed consumption
of antifilarial drugs (aOR: 3.73; 95%CI: 1.09—12.73; p=0.036) were adherence-related
factors associated with an increased risk. Furthermore, not wearing long-sleeved clothing
at night (aOR: 6.73; 95%CI: 1.81-24.94; p=0.004) was significantly associated with
lymphatic filariasis incidence. The dimensions of MDA medication adherence, including
the consumption of preventive antifilarial drugs, night-time dosing, and immediate
consumption of antifilarial drugs after distribution, were associated with lymphatic
filariasis incidence in Papua. This study suggests that MDA programs against filariasis in
endemic areas need to be supported by adherence-focused interventions to enhance the
effectiveness of prevention efforts.
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Introduction

Lymphatic filariasis is an infectious disease caused by filarial worms that inhabit the lymphatic

vessels and nodes, leading to permanent disability and weakening of the body [1]. Lymphatic
filariasis remains a significant public health problem, particularly in tropical and subtropical
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countries [2]. Globally, the prevalence of lymphatic filariasis in 2021 was 52%, with an estimated
51.4 million people infected [3]. In Southeast Asia, the prevalence is approximately 3%, with
Indonesia accounting for 7,955 cases [4,5]. Papua is the region with the highest number of cases
in Indonesia, reporting 3,019 cases or 37.8% of the national total in 2023 [5].

The World Health Organization (WHO) Global Programme to Eliminate Lymphatic
Filariasis (GPELF) has set an ambitious target to eliminate lymphatic filariasis as a public health
problem by 2020, primarily through the implementation of mass drug administration (MDA)
programs [6]. In Indonesia, MDA has been implemented since 2015 using a combination of
ivermectin, diethylcarbamazine citrate, and albendazole (IDA) [7]. In several regions of
Indonesia, MDA has proven effective in reducing the prevalence of lymphatic filariasis, as
reported in Belitung and Flores Islands following multiple MDA rounds [8,9]. However, the
success of MDA programs relies heavily on coverage and adherence to the MDA protocol [10,11].
Studies in various endemic areas have reported adherence rates ranging from 61.6% to 86.8%
[12,13]. A cohort study in Andhra Pradesh, India, revealed that non-adherence to MDA increased
the risk of microfilaremia infection by 1.8 times [14].

Previous studies on adherence to MDA have been conducted extensively in both Indonesia
and other endemic countries [15-18]. Adherence to MDA is influenced by various factors,
including sex, age, societal perceptions, occupation, forgetfulness, fear of side effects, and
difficulty in swallowing medications [15-18]. In addition to adherence, environmental and
sociodemographic factors are key risk factors for lymphatic filariasis [19-21]. A study in Nepal
found that transmission hotspots persisted despite the comprehensive implementation of MDA
due to environmental factors and community behaviors [22]. Environmental factors such as
stagnant water, proximity to rivers or swamps, bushes, and livestock pens provide breeding
grounds for vector mosquitoes, increasing the risk of transmission [19,21]. Additionally,
individual behaviors, including going outdoors at night, inconsistent use of bed nets, limited
knowledge, and occupational exposure, further increase the risk of filariasis transmission in
endemic areas [19,20].

Despite extensive research on adherence to MDA, no studies have specifically explored the
dimensions of adherence, such as the consumption of preventive filariasis medication, adherence
to night-time dosing schedules, compliance with medical recommendations, routine biannual
medication in April and October, habits of not completing prescribed doses, and immediate
consumption of medication upon distribution, with the incidence of filariasis. These aspects
warrant investigation, considering that challenges such as difficulty taking medication and
forgetfulness are among the primary causes of non-adherence [15]. Other indicators, such as fear
of side effects after consuming medication, should also be evaluated, as they may affect the
success of MDA [18]. Therefore, the aim of this study was to evaluate the influence of adherence
dimensions, environmental factors, and sociodemographic characteristics on the incidence of
filariasis. The findings are expected to provide evidence-based recommendations to enhance the
effectiveness of filariasis control programs and reduce the disease burden in endemic regions.

Methods

Study design and setting

This study employed a case-control design to evaluate the effect of medication adherence and
environmental factors on lymphatic filariasis incidence. The study was conducted in filariasis-
endemic areas in the Sarmi District, Papua, Indonesia. In Sarmi District of Papua Province, while
MDA coverage in 2023 reached 96%, medication adherence was only 71.02% [23]. Furthermore,
the Sarmi District has environmental characteristics that facilitate the proliferation of filariasis
vectors. Surveys in this region have identified over 200 mosquito species capable of serving as
vectors for filariasis [24]. The topography of Sarmi District is diverse, ranging from coastal areas
to mountainous regions, with land use dominated by production forests and plantations [25].
Most of the population works in the plantation and fishing sectors, with coconut as a primary
commodity [26]. The district's climatic conditions, with an average temperature of 21.9—34.5°C
and high annual rainfall, provide an ideal environment for the life cycle of vector mosquitoes [25].
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The study locations included rural and semi-urban areas across eleven villages in Sarmi
District. The district had implemented a primary prevention program through the MDA, aiming
to reduce microfilaria prevalence and interrupt disease transmission by routinely distributing
preventive medication to residents. The medication provided consisted of a combination of 100
mg diethylcarbamazine and 400 mg albendazole. Data collection was carried out from March to
October 2024. The case group was defined as individuals who had participated in the MDA
program and tested positive for microfilaria through night-time finger-prick blood examinations
using filariasis test strips and microscopic analysis. The control group consisted of individuals
residing in the Sarmi District who had participated in the MDA program and tested negative for
microfilaria infection.

Study size

The sample size was determined using Lemeshow's formula with a 95% confidence level, 80%
power, and an odds ratio (OR) of 1.8 based on a previous study [14]. The calculation yielded 45
participants for the case group. With a case-to-control ratio of 1:2, the control group comprised
90 participants, resulting in a total sample size of 135. Participants were selected using
proportional random sampling to distribute the sample size according to the population
distribution in the study area. This approach ensured balanced population representation,
particularly within the control group, minimizing potential bias.

Participants

The study involved two groups of participants: the case group and the control group. The case
group included individuals registered in the MDA program and received a combination of 100 mg
diethylcarbamazine and 400 mg albendazole, who were confirmed positive for microfilaria
through microscopic examination. Data for the case group were obtained from the 2023 Sarmi
District Health Office reports. The control group consisted of individuals residing in the Sarmi
District who had participated in the MDA program and received the treatment as a case group,
and tested negative for microfilaria during blood examinations.

Inclusion criteria for both groups included being a permanent resident of Sarmi District for
at least one year. Participants with a history of allergies to MDA medications, medical conditions
mimicking filariasis symptoms, or unwillingness to provide written consent were excluded from
the study. Information on the receipt of preventive medication was obtained from MDA
distribution records maintained by local health centers. Participants were recruited from rural
and semi-urban areas in Sarmi District in collaboration with local health centers and healthcare
workers. Control group participants were randomly selected from the list of MDA recipients in
the same areas, ensuring adherence to the inclusion criteria.

Variables

In this study, the outcome variable was the incidence of lymphatic filariasis infection. The
independent variables comprised three main groups: medication adherence, environmental
factors, and preventive actions. Medication adherence was assessed based on seven dimensions:
consumption of preventive filariasis medication (Yes/No), adherence to night-time dosing
schedules (Yes/No), compliance with medical recommendations (Yes/No), routine biannual
medication in April and October (Yes/No), immediate consumption of medication upon
distribution (Yes/No), and the occurrence of side effects after medication consumption (Yes/No).

Environmental factors, including stagnant water, bushes, swamps, and livestock pens near
the house, were assessed with direct observation. Each factor was categorized as "Yes" if
presented and "No" if absent. Preventive actions were defined as behaviors aimed at reducing the
risk of exposure to filariasis vector mosquitoes, use of long-sleeved clothing at night and using
bed nets while sleeping, and they were classified as "Yes" and "No."

Sociodemographic variables that could act as confounders included ethnicity (Papuan/non-
Papuan), age (<40/ =40 years), sex (male/female), education level (elementary-junior high/high
school-tertiary), type of occupation (indoor/outdoor), and income (<regional minimum wage/
>regional minimum wage).
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Data collection

Data collection was conducted through interviews, observations, and medical record reviews.
Medication adherence variables were measured using a self-report approach through structured
interviews with a questionnaire. Self-reports were verified by cross-referencing MDA program
drug distribution records, interviews with key informants such as community health workers or
medical personnel, and triangulating information from respondents' family members or
neighbors to ensure the consistency and accuracy of responses. The self-report questionnaire
included questions about the consumption of preventive filariasis medication, adherence to
night-time dosing schedules, compliance with medical recommendations, routine biannual
medication in April and October, immediate medication consumption, and side effects after
consumption. Medical records from healthcare facilities also confirmed data on medication side
effects.

Environmental factor data were collected through direct observations in the participants'
residential environments by enumerators using a standardized checklist. Environmental data
included stagnant water, bushes, swamps, and livestock pens near participants' homes.
Observations were conducted during field visits to ensure the collected data accurately reflected
environmental conditions. Preventive actions against mosquito bites were measured using a self-
report approach. Data were collected through interviews with a questionnaire in which
participants reported the consistency of these actions. Responses were categorized as "Yes" if the
actions were performed routinely and "No" if not. The use of bed nets during sleep was verified
through observations of the availability of anti-mosquito bed nets in the household.

Sociodemographic variables included ethnicity, age, sex, education level, type of occupation,
and family income. The participants' ages were categorized into <40 years and =40 years [27].
Occupations were categorized into indoor jobs, such as office workers, teachers, or administrative
staff, and outdoor jobs, such as farmers, fishermen, or field laborers, which pose a higher risk of
exposure to vector mosquitoes [28]. Family income was assessed based on participants' reports
and categorized into two groups: below the Sarmi District regional minimum wage or equal to
above the regional minimum wage. The regional minimum wage standard for Sarmi District was
Indonesian Rupiah (IDR) 4,024,270. Trained enumerators conducted all interviews and
observations. Data verification was done using official records, including drug distribution data
from local health centers and medical records.

Bias

This study implemented some steps to address potential selection bias, information bias, and
confounding bias. The case and control group participants were selected using strict inclusion
and exclusion criteria to reduce selection bias. The case group was drawn from documented
positive filariasis cases reported by the Sarmi District Health Office. In contrast, the control group
was randomly selected from the population that had received preventive medication through the
MDA program. Both groups were sourced from the same community to ensure homogeneity in
access to healthcare services.

Information bias was minimized by employing a self-report approach through structured
interviews conducted by trained enumerators and verified using drug distribution records,
indirect questioning, and information from family members. To ensure data accuracy, reports of
medication side effects were confirmed using medical records. Additionally, using standardized
checklists, environmental variables were measured by directly observing participants' residential
areas. Confounding bias was controlled through multivariate analysis, including potential
confounding variables in evaluating the relationship between medication adherence and
environmental factors with filariasis incidence.

Statistical methods

Chi-squared tests were applied to categorical variables to evaluate the relationship between MDA
adherence, environmental factors, preventive actions, and sociodemographic characteristics with
filariasis incidence. The relative risk of filariasis-associated factors was calculated based on odds
ratios (OR) with 95% confidence intervals (CI) for unadjusted and adjusted OR (aOR) values. The
influence of confounding variables was controlled through multivariate analysis using logistic
regression. The backward likelihood ratio method determined risk factors for filariasis incidence
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through multivariate logistic regression. Variables included in the logistic regression model were
selected based on univariate analysis results with p<o0.25. The final model was evaluated using
the goodness-of-fit test (Hosmer-Lemeshow test) and Nagelkerke R2 values to assess how well
the model explained the variation in filariasis incidence. Data analysis was performed using SPSS
version 20 (IBM, New York, USA).

Results

Respondent characteristics

A total of 135 respondents were included in this analysis (Table 1). Of the respondents, 55.6%
were male. The majority of respondents were aged =40 years (52.6%) and had completed senior
high school or tertiary education (57.8%). Additionally, 72.6% of the respondents were of Papuan
ethnicity, worked in outdoor occupations such as farmer, traditional market trader, motorcycle
taxi driver, or fisher (74.8%), and had a family income below the regional minimum wage (75.6%).

Table 1. Respondent characteristics (n=135)

Characteristic Frequency Percentage
Sex

Male 60 55.6

Female 75 44.4
Age group

<40 64 47.4

>40 71 52.6
Education

Elementary and junior high school 78 42.2

Senior high school/tertiary education 57 57.8
Ethnicity

Non-Papuan 37 27.4

Papuan 98 72.6
Occupation

Outdoor jobs 101 74.8

Indoor jobs 34 25.2
Family income

Less than regional minimum wage 102 75.6

Higher or equal to regional minimum wage 33 24.4

Association between sociodemographic factors and lymphatic filariasis
incidence

The results of unadjusted analysis are presented in Table 2. Some sociodemographic variables
were significantly associated with lymphatic filariasis incidence included sex (OR: 2.25; 95%CI:
1.08—4.67; p=0.043), education (OR: 0.38; 95%CI: 0.18—0.80; p=0.016), occupation (OR: 5.12;
95%CI: 1.67—15.64; p=0.004), and family income (OR: 11.29; 95%CI: 2.56—49.77; p<0.001). In
the adjusted analysis using multivariate logistic regression, the variables age group (aOR: 2.58;
95%CI: 1.08-6.17; p=0.033;), education (aOR: 0.27; 95%CI: 0.11-0.67; p=0.004), occupation
(aOR: 5.01, 95%CI: 1.38-18.09; p=0.014), and family income (aOR: 10.89; 95%CI: 2.18—54.47;
P=0.004) were significantly associated with lymphatic filariasis incidence (Table 2).

Table 2. Association between sociodemographic factors and lymphatic filariasis incidence

Sociodemographic Filariasis No Unadjusted  p-value Adjusted p-value
factors (n=45) filariasis OR (95%CI) OR (95%CI)
(n=90)
n (%) n (%)
Sex
Male 26 (43.3) 34(56.7) 2.25(1.08—  0.043" 2.24(0.95— 0.064
4.67) 5.26)
Female 19 (25.3) 56 (74.7) Ref. Ref.
Age group
<40 29 (40.8) 42 (59.2) 2.07(0.99— 0.077 2.58 (1.08— 0.033"
4.33) 6.17)
>40 16 (25.0) 48 (75.0) Ref. Ref.
Education
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Sociodemographic Filariasis No Unadjusted  p-value Adjusted p-value
factors (n=45) filariasis OR (95%CI) OR (95%CI)
(n=90)
n (%) n (%)
Elementary and 19 (24.4) 59 (75.6) 0.38 (0.18—  0.016" 0.27 (0.11— 0.004"
junior high school 0.80) 0.67)
Senior high 26 (45.6) 31(54.4) Ref. Ref.
school/tertiary
education
Ethnicity
Non-Papuan 11 (29.7) 26 (70.3) 0.79 (0.35— 0.733 1.70 (0.60—  0.313
1.80) 4.78)
Papuan 34 (34.7) 64 (65.3) Ref. Ref.
Occupation
Outdoor jobs 41 (40.6) 60 (59.4) 5.12 (1.67— 0.004" 5.01 (1.38— 0.014"
15.64) 18.09)
Indoor jobs 4 (11.8) 30(88.2)  Ref. Ref. Ref.
Family income
Less than regional 43 (42.2) 59(57.8) 11.29 (2.56— <0.001" 10.89 (2.18— 0.004"
minimum wage 49.77) 54.47)
Higher or equal to 2(6.1) 31(93.9) Ref. Ref.
regional minimum
wage

“Statistically significant at p<0.05

Association between medication adherence and lymphatic filariasis incidence
The impacts of dimensions of medication adherence during MDA on lymphatic filariasis
incidence are presented in Table 3. In the unadjusted analysis, adherence dimensions
significantly associated with filariasis incidence included consumption of complete medication
(OR: 3.86; 95%CI: 1.78—8.36; p=0.001), night-time dosing adherence (OR: 4.57; 95%CI: 2.02—
10.36; p<0.001), compliance with medical recommendations (OR: 3.34; 95%CI: 1.44—7.75; p=
0.007), immediate consumption after distribution (OR: 2.64; 95%CI: 1.24—5.63; p=0.017), and
side effects occurrence (OR: 1.58; 95%CI: 2.82—15.34; p=0.043). In the adjusted analysis using
multivariate logistic regression, only consumption of complete medication (aOR: 3.60; 95%CI:
1.10—11.72; p=0.033), night-time dosing adherence (aOR: 5.76; 95%CI: 1.73—19.15; p=0.004),
immediate consumption after distribution (aOR: 3.32; 95%CI: 1.01—4.94; p=0.048), and side
effect occurrence (aOR: 1.82; 95%CI: 1.03—4.13; p=0.045) were found to have significant effects
on filariasis incidence.

Table 3. Association between adherence to preventive medication and lymphatic filariasis
incidence

Variables Filariasis No Unadjusted  p-value Adjusted p-value
(n=45) filariasis ~ OR (95%CI) OR (95%CI)
(n=90)
n (%) n (%)
Consumption complete medication
No 32(47.8) 35(52.2) 3.86(1.78-  0.001" 3.60 (1.10— 0.033"
8.36) 11.72)
Yes 13(19.1) 55(80.9) Ref. Ref.
Night-time dosing adherence
No 35047.3) 39(52.7) 4.57(2.02— <0.001" 5.76 (1.73— 0.004"
10.36) 19.15)
Yes 10 (16.4) 51(83.6) Ref. Ref.
Compliance with medical recommendations
No 36(42.4) 49(57.6) 3.34(144- 0.007° 1.22(0.35-  0.747
7.75) 4.26)
Yes 9 (18.0) 41(82.0) Ref. Ref.
Routine biannual medication
No 34 (36.6) 59(63.4) 1.62(0.72— 0.324 1.19 (0.34— 0.777
3.64) 4.16)
Yes 11(26.2) 31(73.8) Ref. Ref.
Immediate consumption after distribution
No 41(56.9) 31(43.1) 2.64(1.24—- 0.017" 3.32 (1.01— 0.048"
5.63) 4.94)
Yes 49 (77.8) 14 (22.2) Ref. Ref.
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Variables Filariasis No Unadjusted  p-value Adjusted p-value
(n=45) filariasis ~ OR (95%CI) OR (95%CI)
(n=90)
n (%) n (%)
Occurrence of side effects
Yes 33(40.7) 48(59.3) 2.40 (1.10— 0.040" 1.82 (1.03— 0.045"
5.24) 4.13)
No 12 (22.2) 42(77.8) Ref. Ref.

“Statistically significant at p<0.05

Association between environmental factors and preventive actions with
lymphatic filariasis incidence

The results of the unadjusted analysis of the effect association between environmental factors and
preventive actions with lymphatic filariasis incidence are presented in Table 4. The presence of
stagnant water (OR: 3.13; 95%CI: 1.48—6.60; p=0.004) and the habit of wearing long-sleeved
clothing during night-time activities (OR: 3.00; 95%CI: 1.37—6.55; p=0.008) were associated
with lymphatic filariasis incidence. In the adjusted multivariate logistic regression analysis, only
the variable of wearing long-sleeved clothing at night (aOR: 3.41; 95%CI: 1.32—8.85; p=0.011)
significantly influenced lymphatic filariasis incidence (Table 4).

Table 4. Association between environmental factors and preventive actions with lymphatic
filariasis incidence

Environmental Factors Filariasis No Unadjusted p-value  Adjusted p-value
(n=45) filariasis  OR (95%CI) OR (95%CI)
(n=90)
n (%) n (%)
Bushes
Yes 31(35.6) 56(64.4) 1.34(0.62— 0.567 1.25 (0.50— 0.631
2.87) 3.09)
No 14 (29.2) 34 (70.8) Ref. Ref.
Swamps
Yes 22(36.7) 38(63.3) 1.30(0.63—- 0.582 0.75(0.30—  0.553
2.68) 1.88)
No 23(30.7) 52(69.3) Ref. Ref.
Stagnant water
Yes 29(46.8) 33(53.2) 3.13(1.48- 0.004" 2.35(0.96—  0.060
6.60) 5.74)
No 16 (21.9) 57(78.1) Ref. Ref.
Livestock pens
Yes 26 (32.9) 53(67.1) 0.95(0.46— 1.000 1.14 (0.47— 0.759
1.97) 2.78)
No 19(33.9) 37(66.1) Ref. Ref.
The habit of wearing long-sleeved clothing at night
No 33(43.3) 43(56.6) 3.00(1.37— 0.008"  3.41(1.32— 0.011"
6.55) 8.85)
Yes 12 (20.3) 47(79.7) Ref. Ref.
The habit of using bed nets
No 37(63.8) 21(36.2) 1.25(0.61— 0.667 1.44 (0.57— 0.436
2.57) 3.65)
Yes 53(68.8) 24(31.2) Ref. Ref.

“Statistically significant at p<0.05

Risk factors for lymphatic filariasis incidence

Multivariate logistic regression was then conducted using backward likelihood ratio method to
determine the risk factors for filariasis incidence. Several sociodemographic variables,
medication adherence, and preventive actions that significantly contributed to lymphatic
filariasis incidence are presented in Table 5. Males had 4.88 times higher odds of having
filariasis than females (aOR: 4.88; 95%CI: 1.39—17.06; p=0.013). Individuals aged =40 had 4.65
times the risk compared to those aged younger than 40 (aOR: 4.65; 95%CI: 2.26—3.00; p=0.002).
Interestingly, lower education levels (elementary or junior high school) were associated with
reduced odds of having filariasis compared to higher education levels (senior high school or
tertiary) (aOR: 0.24; 95%CI: 0.07—0.84; p=0.025). Families with an income below the regional

Page 7 of 12



=
5=
IS
2
c
=
s
=
(@)
O
=
P
5]
=
wn

Wayangkau et al. Narra ] 2025; 5 (1): e2143 - http://doi.org/10.52225/narra.vsi1.2143
minimum wage had 1.66 times higher odds of having filariasis compared to those with incomes
higher or equal to regional minimum wage (aOR: 1.66; 95%CI: 1.84—3.026; p=0.012).

Table 5. Final model of multivariate logistic regression analysis results showing the risk factors
for lymphatic filariasis

Variable? B SE Wald Adjusted OR (95%CI)  p-value
Sex 1.585 0.639 6.163 4.88 (1.39-17.06) 0.013
Age group 2.158 0.683 9.985 4.65 (2.26—7.00) 0.002
Education -1.396 0.624 5.009 0.24 (0.07-0.84) 0.025
Family income 2.752 1.001 6.356 1.66 (1.84-3.02) 0.012
Consumption full medication 1.176 0.600 3.841 3.241 (1.00—-10.50) 0.050
Night-time dosing adherence 1.997 0.667 8.953 7.36 (1.99—27.23) 0.003
Immediate consumption after 1.317 0.627 4.416 3.73 (1.09-12.73) 0.036
distribution

A habit of wearing long-sleeved 1.908 0.668 8.157 6.73 (1.81-24.94) 0.004
clothing at night

Constant -0.947  2.018 24.2906 - -

SE: standard error

aOnly variables with p<o0.25 were included in the analysis

Nagelkerke R2 of 0.670. Hosmer and Lem show Test for Goodness-of-fit: p-value of Chi-squared=0.054,
indicating the data fit the model

Non-compliance with the consumption of preventive medication for lymphatic filariasis
increased the risk of filariasis by 3.24 times (aOR: 3.24; 95%CI: 1.00—10.50; p=0.050), while
failing to take the medication at night increased the risk by 7.36 times (aOR: 7.36; 95%CI: 1.99—
27.23; p=0.003) (Table 5). Individuals who did not take the medication immediately after it was
provided had a 3.73 times higher risk (aOR: 3.73; 95%CI: 1.09—12.73; p=0.036). Regarding
preventive actions, individuals who did not wear long-sleeved clothing at night had a 6.73 times
higher risk of filariasis compared to those who wore long-sleeved clothing (aOR: 6.73; 95%CI:
1.81-24.94; p=0.004) (Table 5).

The multivariate analysis yielded a Nagelkerke R2 value of 0.670, indicating that this model
could explain 67% of the variation in lymphatic filariasis incidence. The goodness-of-fit test using
Hosmer-Lemeshow yielded a p-value of 0.054, suggesting that the model fits the data well (Table
5).

Discussion

This study revealed that lymphatic filariasis incidence was influenced by sociodemographic
factors (sex, age, education, family income), medication adherence (consumption of preventive
medication, night-time dosing, immediate consumption upon distribution), and the habit of
wearing long-sleeved clothing during night-time activities. Sex was a significant risk factor, with
males having 4.88 times higher odds than females. This is likely due to outdoor activities
frequently performed by males, such as farming or construction work, which increase exposure
to mosquito bites, the primary transmission route for filariasis [29].

Individuals aged =40 were at greater risk than younger age groups. Older individuals are
prone to more severe complications, such as lymphedema and hydrocele, due to prolonged
exposure and the cumulative effects of the disease [30]. This is attributed to the ability of
microfilariae released by adult Wuchereria bancrofti or Brugia malayi to persist in the human
host for extended periods [31]. Conversely, younger populations often have lower awareness of
filariasis, leading to delayed interventions and higher disease incidence [28]. Low family income
significantly increases the risk of filariasis.

Families with limited financial resources often face barriers to accessing health information
and preventive tools, such as insecticide-treated bed nets or health education programs [32].
These families also live in poor sanitation and inadequate housing, facilitating disease
transmission [30,33]. Financial constraints may further delay access to healthcare services,
exacerbating the risk of untreated infections [34]. The present study found that wearing
inadequate protective clothing, especially at night, significantly increases filariasis risk. A
previous study emphasized that behaviors like not wearing long-sleeved clothing and engaging in
outdoor activities at night contribute to the persistence of filariasis in certain regions [35].
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Additionally, the lack of protective clothing and failure to use bed nets during sleep is common in
endemic areas, leading to high infection rates [35,36]. Tropical climates and increased human-
vector contact during summer months further correlate with higher filariasis cases, particularly
when individuals opt for lighter clothing or sleep outdoors [37].

The present study results indicated that non-compliance with MDA increased the risk of
infection by 3.24 times. Failure to take prescribed medication, as mandated by the MDA program,
increases the risk of infection because non-compliant individuals remain susceptible to filarial
infections. This situation allows them to act as reservoirs, sustaining ongoing community
transmission [38,39]. Additionally, individuals who never consumed MDA drugs exhibited
significantly higher circulating filarial antigen levels, indicative of active infections. A study in
Egypt found that individuals who reported not consuming MDA doses had higher antigenemia
rates than those who completed the regimen [40]. Specifically, antigenemia was reported at
13.8% among those who did not consume MDA doses compared to only 2.7% among those who
completed all five doses [40].

Furthermore, failing to take medication at night increased the risk by 7.36 times. Studies
have shown that consuming medication outside the recommended schedule can reduce drug
effectiveness [41]. Some anti-filarial drugs, such as diethylcarbamazine, are more effective at
night due to the nocturnal periodicity of microfilariae in the bloodstream [42]. For instance,
diethylcarbamazine, a commonly used drug for filariasis, is most effective when consumed
following specific guidelines to maximize absorption and its action against parasites [43]. This
study also highlights that individuals who delayed taking medication after distribution had a 3.73
times higher risk of infection. Deviations from prescribed medication schedules can lead to
suboptimal treatment, allowing the disease to progress and increasing the likelihood of severe
manifestations, such as elephantiasis [44]. Individuals who delay medication are more likely to
forget or choose not to consume it [13]. Such delays may also undermine community-level
protection, creating gaps in preventive coverage that enable continued transmission [45].
Moreover, delayed medication intake, particularly without food, increases the risk of side effects,
potentially exacerbating future non-compliance.

This study has some limitations that should be acknowledged. First, the self-reported data
on medication adherence and preventive behaviors may be subject to recall or social desirability
bias, potentially compromising the accuracy of respondents’ answers. Second, although
multivariate analysis was performed to control for confounding variables, unmeasured factors—
such as individual immune status, respondent mobility, and specific environmental factors,
including housing infrastructure quality—may still have influenced the results. Third, this study
was conducted in a specific endemic area of Sarmi District, Papua, which may limit the
generalizability of its findings to regions with different environmental, demographic, or cultural
characteristics. These limitations highlight the need for further research employing a prospective
design, broader geographic coverage, additional variables, and a longitudinal approach to
confirm these findings and address existing gaps.

Conclusion

This study demonstrated that dimensions of MDA medication adherence, including the
consumption of preventive filariasis medication, night-time dosing, and immediate consumption
after distribution, were associated with lymphatic filariasis incidence in Papua. Similarly,
preventive behaviors, such as wearing long-sleeved clothing during outdoor activities, were also
significantly associated. Additionally, sociodemographic factors, such as male, age =40 years,
lower educational attainment, and family income below the regional minimum wage, were
identified as risk factors for filariasis. In endemic areas, MDA programs need to be supported by
adherence-focused interventions to enhance the effectiveness of prevention efforts. Future
research and the development of intervention programs to improve medication adherence are
essential for advancing filariasis elimination in endemic regions.

Page 9 of 12



(=
=
S
£

c

>

S

IS

(@)
O
+—

b

o
=
wn

Wayangkau et al. Narra ] 2025; 5 (1): e2143 - http://doi.org/10.52225/narra.vsi1.2143

Ethics Statement

This study adhered to ethical standards to ensure the safety and confidentiality of participant
information. The Health Research Ethics Committee of the Health Polytechnic of Jayapura
reviewed and approved the research protocol under ethical approval number 008/KEPK-
J/11/2024. Before participation, all participants provided informed consent after receiving a
comprehensive explanation of the study's objectives, procedures, potential risks, and benefits.
The confidentiality of participants' personal information was strictly maintained, and data were
anonymized during the analysis process to protect participants' privacy. Participation in this
study was entirely voluntary, and decisions to participate or withdraw did not affect participants'
access to healthcare services.

Acknowledgments

Thank you to the Sarmi Health Office for facilitating the implementation of this research.

Competing interests

All the authors declare that there are no conflicts of interest.

Funding

Indonesia Endowment Fund for Education (LPDP), Ministry of Finance of the Republic of
Indonesia.

Underlying data

Derived data supporting the findings of this study are available from the corresponding author
on request.

Declaration of artificial intelligence use

This study used artificial intelligence (AI) tools and methodologies in manuscript writing support.
Al-based language model, ChatGPT, was employed to technical writing assistance (providing
suggestions for structuring complex technical descriptions more effectively). We confirm that all
Al-assisted processes were critically reviewed by the authors to ensure the integrity and reliability
of the results. The final decisions and interpretations presented in this article were solely made
by the authors.

How to cite

Wayangkau EC, Budiyono B, Raharjo M, Martini M. Adherence to mass drug administration and
environmental factors related to lymphatic filariasis incidence: A case-control study in endemic
area, Papua, Indonesia. Narra J 2025; 5 (1): 2143 - http://doi.org/10.52225/narra.v5i1.2143.

References

1. World Health Organization. Weekly epidemiological record: Global programme to eliminate lymphatic filariasis:
Progress report, 2018. World Health Organization 2019;94(41):457-472.

2. Sinha A, Kumar S, Dayal D, et a/. Elimination of lymphatic filariasis: Where do we stand so far?. Asian Pac J Trop Med
2023;16(9):385-399.

3. World Health Organization. Weekly epidemiological record: Global programme to elimanate lymphatic filariasis:
Progress report, 2019. World Health Organization 2020;95(43):509-523.

4. Bizhani N, Hashemi Hafshejani S, Mohammadi N, et a/. Lymphatic filariasis in Asia: A systematic review and meta-
analysis. Parasitol Res 2021;120(2):411-422.

5. Kementerian Kesehatan RI. Profil kesehatan Indonesia tahun 2023. Jakarta: Kementerian Kesehatan RI; 2024.
Krentel A, Fischer PU, Weil GJ. A review of factors that influence individual compliance with mass drug administration
for elimination of lymphatic filariasis. PLoS Negl Trop Dis 2013;7(11):e2447.

7. Meliyanie G, Andiarsa D. Program eliminasi lymphatic filariasis di Indonesia. JHECDs 2017;3(2):63-70.

8. Supali T, Djuardi Y, Lomiga A, et al. Comparison of the impact of annual and semiannual mass drug administration on

lymphatic filariasis prevalence in Flores Island, Indonesia. Am J Trop Med Hyg 2019;100(2):336-343.

Page 10 of 12


http://doi.org/10.52225/narra.v5i1.2143

=
=
IS
2
c
S
S
=
(@)
&)
=
b
o
=
(0]

10.

11.

12.

13.

14.

15.

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31

32.

33.

34.

Wayangkau et al. Narra ] 2025; 5 (1): e2143 - http://doi.org/10.52225/narra.vsi1.2143

Santoso S, Yahya Y, Supranelfy Y, et al. Risk of recrudescence of lymphatic filariasis after post-MDA surveillance in
Brugia malayi endemic Belitung District, Indonesia. The Korean Journal of Parasitology 2020;58(6):627 -634.

de Souza DK, Gass K, Otchere J, et al. Review of MDA registers for lymphatic filariasis: Findings, and potential uses in
addressing the endgame elimination challenges. PLoS Negl Trop Dis 2020;14(5):e0008306.

Kumar D, Kumar A, Vikas K, et al. Coverage of mass drug administration (MDA) and operational issues in elimination
of lymphatic filariasis in selected districts of Jharkhand, India. J Family Med Prim Care 2023;12(1):111-116.

Bashar A, Nandekar SV, Shrivastava P, et a/. Coverage and compliance of mass drug administration (MDA) programme
for elimination of lymphatic filariasis in an endemic district of eastern Uttar Pradesh, India. J Vector Borne Dis
2023;60(3):307-316.

Rosanti Tl, Mardihusodo SJ, Artama WT. Directly observed treatment increases drug compliance in lymphatic filariasis
mass drug administration. Univ Med 2016;35(2):119-127.

Upadhyayula SM, Mutheneni SR, Kadiri MR, et a/. A cohort study of lymphatic filariasis on socio economic conditions
in Andhra Pradesh, India. PLoS One 2012;7(3):e33779.

Titaley CR, Worrell CM, Ariawan |, et al. Assessment of factors related to individuals who were never treated during
mass drug administration for lymphatic filariasis in Ambon City, Indonesia. PLOS Negl Trop Dis 2022;16(11):e0010900.

. Widjanarko B, Saraswati LD, Ginandjar P. Perceived threat and benefit toward community compliance of filariasis' mass

drug administration in Pekalongan district, Indonesia. Risk Manag Healthc Policy 2018;11:189-197.

Dickson BF, Graves PM, Aye NN, et a/. The prevalence of lymphatic filariasis infection and disease following six rounds
of mass drug administration in Mandalay Region, Myanmar. PLoS Negl Trop Dis 2018;12(11):e0006944.

Mihretu F, Tsega G, Belayneh M, et al Risk factors of noncompliance to preventive mass drug administration for
eliminating lymphatic filariasis: A case-control study in Jawi District, Northwest Ethiopia. J Trop Med
2022;2022(1):4792280.

Chesnais CB, Awaca-Uvon N-P, Vlaminck J, et a/. Risk factors for lymphatic filariasis in two villages of the Democratic
Republic of the Congo. Parasit Vectors 2019;12(1):162.

Juwita F, Cahyati WH, Yuniastuti A. Risk factors of filariasis in Brebes Regency. Public Health Perspect J 2020;5(2):137-
146.

Kwarteng EVS, Andam-Akorful SA, Kwarteng A, et a/. Spatial variation in lymphatic filariasis risk factors of hotspot zones
in Ghana. BMC Public Health 2021;21(1):230.

Mehta PK, Maharjan M. Entomological assessment in ‘hotspots’ of four lymphatic filariasis endemic districts, Central
Nepal during post-MDA surveillance. J Vector Borne Dis 2024,61(1):136-142.

Dinas Kesehatan Kabupaten Sarmi. Laporan cakupan pelaksanaan pemberian obat pencegahan massal (POPM)
filariaris. Sarmi: Dinas Kesehatan Kabupaten Sarmi; 2023.

Kementerian Kesehatan RI. Peta Anopheles di Provinsi Papua, Papua Barat dan Maluku. Jayapura: Balai Penelitian dan
Pengembangan Kesehatan Papua; 2018.

Badan Pusat Statistik Kabupaten Sarmi. Kabupaten Sarmi dalam angka 2023. Sarmi: Badan Pusat Statistik Kabupaten
Sarmi; 2023.

Yappo BE, Purcahyono J, Musfira M. Persepsi masyarakat terhadap layanan angkutan pedesaan di Kabupaten Sarmi. ]
Med Arsit Planol 2022;12(1):18-25.

Pratiwi DA, Kusumaratna RK. Risk factors of negleted diseases at Juai District of Balangan Regency, South Kalimantan:
A lymphatic filariasis. J Biomedika Kesehat 2022;5(1):14-23.

Maifrizal M, Ferasyi TR, Ichwansyah F. Risk factor analysis of filariasis in Pidie Regency. JKL 2023;15(3):226-234.

Kondeti PK, Ravi K, Mutheneni SR, et a/. Applications of machine learning techniques to predict filariasis using socio-
economic factors. Epidemiol Infect 2019;147:e260.

Xavier AT, Oliveira H, Aguiar-Santos AM, et al. Assessment of transmission in areas of uncertain endemicity for
lymphatic filariasis in Brazil. Plos Negl Trop Dis 2019;13(11):e0007836.

Mathison BA, Couturier MR, Pritt BS. Diagnostic identification and differentiation of microfilariae. J Clin Microbiol
2019;57(10):e00706-19.

Suweni K, Tafor D, Sulistiyani S. Persepsi dan perilaku masyarakat tentang pelaksanaan program pengobatan masal
filariasis di wilayah puskesmas Kota Jayapura. J Keperawatan Tropis Papua 2019;2(2):101-105.

Bulu M, Weraman P. Faktor yang berhubungan dengan kejadian filariasis di Desa Denduka Kecamatan Wewewa Selatan
Kabupaten Sumba Barat Daya. MKM 2021;3(1):81-89.

Kulkarni P, Thomas JJ, Dowerah J, et a/. Mass drug administration programme against lymphatic filariasis-an evaluation
of coverage and compliance in a Northern Karnataka District, India. Clin Epidemiol Glob Health 2020;8(1):87-90.

Page 11 of 12



=
=
IS
2
c
S
S
=
(@)
&)
=
b
o
=
(0]

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Wayangkau et al. Narra ] 2025; 5 (1): e2143 - http://doi.org/10.52225/narra.vsi1.2143

Irfan 1, Israfil I, Bai MKS. Evaluation of filariasis "MDP" implementation on changing aspects of knowledge, environment,
and behavior of filariasis sufferers. J Info Kesehat 2019;17(2):144-151.

Siwiendrayanti A, Pawenang ET, Indarjo S. The community diagnosis of filariasis endemic villages in Pekalongan City.
KEMAS 2016;12(1):100-110.

Kumar P, Ahmad SA, Bhar D, et al. “Whenever i tell her to wear slippers, she turns a deaf ear. she never listens”: A
qualitative descriptive research on the barriers to basic lymphedema management and quality of life in lymphatic
filariasis patients in a rural block of Eastern India. Parasites Vectors 2023;16:429.

Cabral S, Bonfim C, Oliveira R, et a/. Knowledge, attitudes and perceptions regarding lymphatic filariasis: Study on
systematic noncompliance with mass drug administration. Rev Inst Med Trop Sao Paulo 2017;59:e23.

Lupenza ET, Gasarasi DB, Minzi OM. Lymphatic filariasis elimination status: Wuchereria bancrofti infections in human
populations and factors contributing to continued transmission after seven rounds of mass drug administration in
Masasi District, Tanzania. PLoS One 2022;17(1):0262693.

El-Setouhy M, Abd Elaziz KM, Helmy H, et a/. The effect of compliance on the impact of mass drug administration for
elimination of lymphatic filariasis in Egypt. Am J Trop Med Hyg 2007;77(6):1069-1073.

Irvine MA, Stolk WA, Smith ME, et a/. Effectiveness of a triple-drug regimen for global elimination of lymphatic filariasis:
A modelling study. Lancet Infect Dis 2017;17(4):451-458.

Fordjour FA, Kwarteng A. The filarial and the antibiotics: Single or combination therapy using antibiotics for filariasis.
Front Cell Infect Microbiol 2022;12:1044412.

Abuelazm M, Abdelazeem B, Gamal M, et a/. Efficacy and safety of triple therapy versus dual therapy for lymphatic
filariasis: A systematic review and meta-analysis. Trop Med Int Health 2022;27(3):226-235.

Medeiros ZM, Vieira AVB, Xavier AT, et a/. Lymphatic filariasis: A systematic review on morbidity and its repercussions
in countries in the Americas. Int J Environ Res Public Health 2021;19(1):316.

Weil GJ, Bogus J. The safety of double- and triple-drug community mass drug administration for lymphatic filariasis: A
multicenter, open-label, cluster-randomized study. PLoS Med 2019;16(6):e1002839.

Page 12 of 12



