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ABSTRACT

BACKGROUD.

Mass drug administration (MDA) has been one of the strategies for
lymphatic filariasis elimination. Sincethe start of implementation in 2011
in Pekalongan, no study on MDA acceptability has yet been done. The
objectives of the study were to determine the microfilaria rate (mf rate)
and the risk factors of drug compliance in the MDA program.

METHODS

A longitudinal study was conducted at Pabean region, Pekalongan City.
There were 90 household heads as subjects, who were selected by
proportional cluster random sampling. Microfilaria rate (mf rate) was
determined by finger blood examination. Drug compliance was measured
using questionnaires and observation sheets. Drug compliance observers,
filariasis counseling participation, and presence of filariasis patientswere
factors influencing drug compliance.

RESULTS

Mf ratein 2015 was 1.35% and drug compliancerate was 86.80%. Reasons
for failing to take drugs were fear of side effects (50%), refusals (25%),
laziness (16.7%), and perceiving the drug to be useless (8.3%). The chi-
square test shows a significant difference between the presence of drug
compliance observer and compliance (p=0.006). Filariasis counseling
participation and presence of filariasis patients did not show a significant
difference with drug compliance (p= 0.986).

CONCLUSIONS

Familiesasthe source of observerswasassociated with increasedfilariasis
drug compliance. It is therefore essential to address the issues linked to
low compliance to make the program more efficient and achieve the goal
of filariasis elimination.
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INTRODUCTION

Lymphatic filariasis or elephanthiasis is a
chronic communicable disease that is caused by
filarial wormsinfecting the lymphaticsand lymph
nodes. The disease is marked by the clinical
symptoms of swelling of the hands, feet, and
scrotum, and causes life-long disability and
disfigurement to the patients. Although it is not
fatal, thisdisease causes economic lossand social
stigmatization for the patients, family and
country.®

To date, lymphatic filariasisstill constitutes
a public health problem in Indonesia and the
world. Indonesia is one of the 11 countries
endemicfor lymphaticfilariasisin South EastAsia
with an average prevalence rate of 19%,
distributed over 337 districts/cities.®)

Pekalongan isone of the citieswith endemic
lymphatic filariasis in Central Java with
Wuchereria bancrofti as causative organism and
Culex quinquefasciatus mosguitoes as vectors.®
Fingerprick blood surveys (FBS) in 2010 showed
that several kelurahan (villages) had high
microfilaria (mf) rates of 5.54%, 2.39%, 3.39%,
and 2.39% in the kelurahan of Bumiregjo,
Tegalrejo, Pabean, and Bandengan, respectively.®

Asan endemic area of lymphatic filariasis,
Pekalongan has carried out mass drug
administration (MDA) for filariasis since 2011.
The purpose of mass drug administration for
filariasisisto eliminate filariasis by treating the
source of infection, namely persons who have
microfilaria in their blood. The presence of
microfilariainthe blood of patientsisasource of
infection for other individual in the neighborhood
and for the mosquito vectors of filariasis. The
transmission of filariasis may be reduced or
inhibited through elimination of microfilarial
reservoirs by means of massdrug administration
and reducing contact between humans and the
vectors.® Mass drug administration in the
filariasis elimination program in Indonesiaaims
tointerrupt filariasi stransmission by reducing the
mf rate to less than 1% and reducing mean
microfilarial density.®
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Massdrug administration for theelimination
of lymphatic filariasis is the strategy of
interrupting thefilariasistransmission chain by a
singleannual administration of dietylcarbamazine
citrate (DEC) tablets to al individuals above 2
yearsof age. The coverage and compliancelevels
areimportant to inhibit transmission for aperiod
of 4-6 years, which isthe mean reproduction time
of adult filarial worms.®

A study by Karomaet a.(” reported that upon
instituting the third MDA round, the program
succeeded in reducing the mf rate by 88.5%, from
2.6% 10 0.3% and in reducing mean microfilarial
density by 17.59 mf/mL, whereas the study by
Eigege et a.® showed that a 90% reduction in mf
rate from 3.17% to 0.32% only occurred after
implementation of the 8" MDA round.

A systematic review in India identified a
coverage-compliance gap in many MDA
programs, along with potentially correctable
causes. Overal MDA coverageratesranged from
48.8%t0 98.8% and complianceratesfrom 20.8%
to 93.7%. Among 31 MDA, there were only 10
with a compliance level of €"65% (five of 20
MDAs in rural and two of 12 MDASs in urban
areas).® Another study showed that 99% of the
study participantsreceived DEC and albendazole
tablets during MDA, of which only just above a
quarter actually consumed the drugs.®® The gap
between MDA coverage rates and compliance
rates, asreported in previous studies, needsto be
subjected to further reasearch to find the causative
factors. The purpose of the present study was to
assess the impact of the MDA program and
determine the factors associated with non-
compliancein taking antifilariasis drugs.

METHODS

Sudy design
This was a longitudinal study that was
carried out from September 2014 until May 2015.

Sudy subjects
The study subjectswereresidents of an area
with chronic filariasis patients and were recorded
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asrecipientsof antifilariasisdrugsinthefilariasis
mass drug administration program for the years
2014 and 2015. Mass drug administration for
filariasis was performed under the coordination
of the Pekalongan City Health Service, in
accordance with the WHO recommendations,
namely using asingle dose of diethyl carbamazine
citrate (DEC) (three 100 mg tablets for persons
weighing 50 kg) with the addition of asingle 400
mg dose of albendazole.The population for the
assessment of filariasis drug complianceincluded
all household heads (if there was no household
head, he or she was represented by a household
member) who were residents of the Pabean region,
North Pekalongan District, Pekal ongan City, and
comprised 1378 households. Sample size
calculation was by means of the minimal sample
sizeformula:®
N Z*1 w2 P(1-P)N
d* (N-1)+ 2%« P(1-P)

Accordingtotheformula, if p (estimated
prevalence of filariasis drug taking practice) =
0.5 and d (precision) = 0.1, then the minimal
sample size was 89.90, which with the addition
of possible drop outs became 91. The sample
was recruited by proportional cluster random
sampling. The sample size for each RT was
determined using the formula according to
Sugiyono,®? i.e. n= 1)( N,

N
Based on thisformula, the obtained sample size
for RT 2 RW | was 10 household heads, for RT
4 RW | 12 household heads, RT 3 RW Il 7
household heads, RT 1 RW 111 29 household
heads, RT 2 RW |11 16 household heads, and RT
1 RW IV 17 household heads. The sampleswere
determined based on aninterval withtheformula

n
Based on this formula, the samples were

determined with an interval between 5to 6.

Data collection procedures
The questionnaire comprised personal data
of the study subjects (name, age, gender, address,
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presence/absence of chronic disease, pregnant/
non-pregnant, | actating/non-lactating), reasons
for drug noncompliance, variables associated
with drug complianceinthe MDA program (the
presence of drug compliance observers, type of
the drug compliance observers, history of
participation in filariasis counseling, and the
presence of chronic filariasis patients in the
residential area of the study subjects).

Drug compliance observers were persons
who reminded the study subjects to take the
antifilariasis drugs distributed by Puskesmas
(community health center) personnel, observed
the subjects swallowing the drugs, and reported
eventual occurrence of side effects. Drug
compliance observers comprised health cadres
and family members. Observation sheets were
used to record the results of observation of the
study subjects regarding their compliance in
taking antifilariasis drugs. The compliance in
taking antifilariasis drugs in the filariasis mass
drug administration program was determined by
interviews and filling-in of observation sheets.
Observation of drug compliance was performed
by theinvestigators assisted by 5 trained health
cadres and 5 personnel of Dukuh puskesmas,
Pekalongan City. Before performing the
interviews and filling-in of observation sheets,
comprehension and equality of perception was
checked for each question and observation item.

Laboratory examination

Equipment and materials used in the
determination of mf rate consisted of microscope
glass slides, blood lancets, tissue paper rolls,
alcohol swabs, gloves, dide boxes, Giemsastock
solution, measuring glasses, survey forms,
dropper pipettes, pencils, AquaR bottled water
for preparing Giemsa solution.

The sample size for the mf rate
determination was 300 persons. The samplewas
recruited by gathering the residents who were
the survey targets and resided in the
neighborhood of clinical cases of bancroftian
filariasis. The identification of microfilariaein
the blood used the FBS technique. The sample
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collection was performed in the Pabean regionin
the neighborhood of clinical cases of bancroftian
filariasisat night, from 21.00 up to 01.00 Western
Indonesian Time. The blood samples were
collected from the tips of the second or third
fingers, which were pricked with sterile lancets
until bleeding. The first drop of blood was
swabbed away and the next three drops of blood
(60 uL) were placed on a clean glass slide.
Subsequently the blood was spread out with the
corner of another slide. The blood slide was | eft
to air-dry overnight at room temperature and
subsequently stained with Giemsa.

The mf rate was calculated by dividing the
number of residents whose blood were positive
for microfilariae by the number of examined blood
didesmultiplied by onehundred percent. The FBS
population comprised adults who had resided in
the areafor 2 years or more.

Satistical analysis

Univariate analysis was performed on
variables of respondents’ characteristics,
consisting of age, gender, compliance in taking
antifilariasis drugs in the years 2014 and 2015,
accompanied with reasons for drug
noncompliance, and type of drug compliance
observer. The mf rates for the years 2014 and
2015 were expressed as percentages of reductions
or increases.

Bivariate analysison the variables presence
of drug compliance observer, history of subject
participation in filariasis counseling, and the
presence of patientswith chronicfilariasisin the
neighborhood of the homes of the study subjects,
in relation to drug compliance in the filariasis
MDA program was performed using the chi-
square test.

Ethical clearance

Written informed was obtained from all
respondents, while keeping their identities
confidential. The study was conducted after
obtaining ethical clearance from the Ethics
Commission, Faculty of Medicine, Gadjah Mada
University, Yogyakarta, with reference no. KE/
FK/869/EC.
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RESULTS

After filariasis mass drug administration,
i.e.the 4" year of MDA program, there occured
areduction in mf of 3,57% from 1.4% to .35%,
whilein 2015, areduction in mf rate of 76.29%
occurred, changing form 1.35% to 0.32%.

According to Table 1, the majority (18 or
19.8%) of the respondents belonged to the age
group of 31-36 years, while 72 respondents
(79.1%) were females. The majority of the
respondentswere employed as batik workerswho
worked at home and in the batik factories in
Pekalongan City. They were 60 (65.9%) in
number and 38 of the respondents (41.7%) had
finished primary school or equivalent.

Table 2 shows that overall MDA drug
compliancein 2014 was 86.8%, whereasin 2015
it was 74.7%. MDA respondents who had non-
cadres as drug compliance observers were more
compliant intaking the MDA antifilarial drugsin
2014 and 2015, in comparison with respondents

Table 1. Distribution of sociodemographic
characteristics of respondents (n=91)

Characteristics of respondenis n (%0
Age
25-30 12713.3)
31-34 12719.5)
37-42 16717 .6)
43-48 177127
4954 177127
55-60 T(ET
f1-66 474.4
Gender
Ilale 197209
Fem ale T2(79.10
Occupation
Unemployed 150165
Civl setvatts 171.17
Employees 6 (6.6)
Trade T2
Batik workers 607655
Oither workers 1(1.13
Ertrepr eneny 1(1.13
Education
Did nuet. finidy g imary schoal 130145
Finished prim ary schod fequivalerd 380417
Finished jumor high fouival et 19720.9
Fimished semior ki ghlfequival ent 2002.m
Fitdshed academyfandveraity 171.17
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Table 2. Distribution of drug compliance in MDA program for 2014 and 2015,
by type of drug compliance observer
Drug comp liance
. 2014 2015

Variahle NC C Total NC C Total

n ] n ] n g n ] n ] n ]
Type DCO

Mot cadre 1 33 20 Qa7 30 1a0 2 6.7 28 933 30 1an
Cadcke 11 120 a0 22.0 Al 1a0 21 344 40 a5.6 Al 1an
T otal 12 1332 79 268 21 100 23 2533 a3 747 0N 100

DCO = drug compliance observer; NC = noncompliant; C = compliant

whose drug compliance observers were cadres,
with compliance rates of 96.7% in 2014 and
93.3% in 2015.

The mgjority of the 91 respondents of the
filariasis MDA program in 2014 and 2015,
namely 61 respondents (67%) had cadres asdrug
compliance observers, while the remainder (30
respondents or 33%) had non-cadres originating
from families as drug compliance observers.
According to Table 3, the most frequent reason
for MDA antifilariasis drug noncompliance in
2014 and 2015 was the fear of drug side effects,
the percentage of responses being 50.0% and
39.1%, respectively.

Table4 showsthat all variables, namely type
of drug compliance observer, participation in
counseling and presence of patientswithfilariasis
inresidential areawere not significantly correlated
with MDA drug compliancein 2014, with p values
of 0.095, 0.154 and 0.757, respectively. Similarly,
for the MDA program in 2015, participation in
counseling and the presence patientswith filariasis
in residential area were also not significantly
correlated with MDA antifilariasis drug

compliance, with p values of 0.325 and 1.000,
respectively. However, among the respondents
with non-cadre observers, it wasfound that 93.3%
of subjectscompliedindrug takingin 2015, which
was significantly higher than the percentage of
subjects with cadres as observers, their drug
compliance being 65.6% (p=0.009).

DISCUSSION

Filariasis mass drug administration is
implemented in lymphatic filariasis endemic
areas, which are areas with mf rates of
approximately 1%. The goal of mass drug
administration is to simultaneously kill all
microfilariae in the blood of every resident, so
asto interrupt the transmission chain. Massdrug
administration in the framework of lymphatic
filariasis elimination aimsto reduce the mf rate
to less than 1% and to reduce the mean
microfilarial density. Our study showed that
following filariasis MDA in 2014, i.e. the 4"
annual round, there was a reduction in mf rate
of 0.05%, from 1.4% to 1.35%, while in 2015

Table 3. Reasons for drug noncompliance in the MDA program for 2014 and 2015 (n=91)

Mass druE adm mistration round

Reason for antifilariasisd rug Years 2014 Y ears 2015
noncomp liance

n O n D
Fear of drug side effects ] 500 a |
L aminess 2 167 2 a7
Mo benefits 1 23 1 43
Forgetfulness - - 3 13.0
Did fot received the dugs - - 2 BT
Refizgal 3 250 & 26.1
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Table 4. Relationship of type of drug compliance observers, counseling participation, and
presence of filariasis patientsin residential areawith MDA drug compliancein 2014 and 2015

Drug compliance

Variahks Noncomp liant Comp lant Total P
n % n 00 n %
2014
Type DCO
Naot-cadre 1 iz 29 967 30 1000 0095
Cadre 11 18.0 50 220 61 1000 '
Participation in counsling
Never paticipated & 200 24 0.0 30 1000 0154
Participated & 9.8 35 902 61 1000 '
Presence of filariasisp atients in
residential area
Ahzert 12.3 50 877 57 1000 0757
Present 147 29 833 34 1a0.0
2015
Type DCO
Non-cadre 2 6.7 28 933 30 1000 0.009
Cadre 21 344 40 656 61 1000 '
Participationin cosnseling
Never patticipated 10 333 20 667 30 1000 0335
Participated 1z 213 4% 78T 61 1000 '
Presence of filatiasispatients in
residential area
Ahzert 14 244 4z 754 37 1000 1 000
Present 9 26.5 25 735 34 1000 '

DCO = drug compliance observer

therewas areductionin mf rate of 23.70%, from
1.35%t0 0.32%. Theseresults signify that upon
implementation of the MDA program in the 5™
year, the area in question had ceased to be a
filariasis endemic area. The success of this
filariasis elimination program was supported
among other factorsby therelatively high overall
drug compliance level, i.e. 86.8% in 2014 and
74.7% in 2015. Kumar and Sachan state that
filariasis mass drug administration using a
combination of DEC and albendazole has the
potential to attain the elimination target, if the
drug coverage is more than 75%.%%

The results of the present study are in line
with the study by Kalimuthu et al.,*¥ who state
that following implementation of thefifth annual
MDA round in South India, therewasareduction
in mf rate of 72.5%, supported by a drug
compliance rate of 86.32%. Vaishnav et al.*®
reported on the success of afilariasiselimination
program after implementation of 4 annual MDA
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rounds, with support from attainment of drug
compliance of greater than 85%. The success of
this MDA program was supported by excellent
preparation of activities, full government support,
involvement of institutions of medical education,
increased capacity of the executive team and
evaluation of the impact through a survey. In
contrast, Jones et al.*9 state that implementation
of an MDA program of up to 9 rounds, did not
succeed in liberating Tanzaniafrom itsfilariasis
endemic status. Although there was a reduction
infilarial antigen prevalence of 34.6%, from 49%
to 14.4%, the presence of filarial antigen upon
examination of theblood of the popul ation showed
that there still was active filariasis transmission
in these areas. The continual transmission of
filariasis was due to low drug compliance in its
MDA program. The residentswho were actively
involved and complied in taking antifilariasis
drugs accounted for less than 50% of the total
number of residents.
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Drug noncompliancein the MDA program
in the Pabean area was mostly caused by fear of
drug side effects. Therespondentswere afraid of
suffering from dizziness, nausea, and musclepain
after taking the drugs, causing them to be
incapacited asbatik factory workers, since nearly
all were batik factory workers. The respondents
were more concerned with the economic lossthat
they had to bear if they suffered from drug
reactions after taking the antifilariasis drugs.

Kumar and Sachan stated that one of the
reasons for failure to attain 100% compliancein
consuming antifilariasis drugs in the MDA
program is that the group of asymptomatic
patients harboring microfilariae refuse to take
antifilariasis drugs, because of the devel opment
of fever after ingesting DEC, which signifies
inappropriate dissemination of information.®

Hussain et a.9 state that failure to attain
drug compliance in the MDA program is due to
absence of health personnel during distribution
of antifilariasis drugs. Among 99% of subjects
who arerecipientsof antifilariasisdrugsin India,
only around 25% take the drugs, which agrees
with the MDA program in the Pabean area of
Pekalongan. The health personnel from the
Puskesmas were not all present during the
distribution of antifilariasisdrugsto theresidents
and did not observethetaking of the antifilariasis
drugs by theresidents. Actually the antifilariasis
drugs were handed over to the health cadres, to
be subsequently distributed to the residents.-19

TheMDA program in the Pabean region used
a combination of DEC, albendazole and
paracetamol, administered once annually for a
minimum of 5 years. The dose of DEC is 6 mg/
kgBW, abendazole 400 mg for all age groups,
and paracetamol 10 mg/kgBW. DEC Kkills
microfilariae within several hours after being
ingested. Thisisaccomplished by paralyzing the
microfilarial musculature, thus dislocating them
from their normal habitat, and by altering the
composition of the microfilarial surface
membranes, so that they are readily destroyed by
the host defense mechanisms. DEC is rapidly
absorbed by the alimentary tract, reaches peak
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plasma concentrations after 4 hours, and is
completely excreted in urine within 48 hours.
Albendazole actsto kill adult filarial worms and
enhancethe effect of DEC in killing adult worms
and microfilariae without additional adverse
reactions.®

The drugs DEC and albendazole are safe
drugs that are well-tolerated by most people.
However, occasionally drug reactions may occur,
particularly ininfectionswith Brugia malayi and
Brugia timori. The reactions may take the form
of systemic and local reactions. Systemic reactions
occur only within the first 3 days after taking of
the drugsand are self-limited. They occur dueto
an individual’s immune response against
disintegrating microfilariae. The greater the
number of disintegrating microfilariae, the more
severe the reaction that may develop. Systemic
reactions comprise headaches, fever, nausea,
vomiting, muscle pains, joint pains, and itching.
Local reactions against bancroftian filariasis are
in the form of scrotal cutaneous nodules caused
by dead adult worms, whichisthe most frequently
occurring local reaction. In addition,
lymphadenitis, lymphangitis, orchitis, abscess,
ulceration, and lymphedema may occur. Local
reactions are caused by the death of adult worms
and may develop up to 3 weeks after mass drug
administration. 19

The presence of drug compliance observers,
participation in counseling, and the presence
patients with chronic filariasis in the residential
area of the respondents are factors for which an
association with antifilariasis drug compliance
wasinvestigated. Inthisstudy, drug observersare
personswho remind the study subjectsto takethe
antifilariasisdrugs, who observe thetaking of the
drugs by the study subjects, and who report the
development of side effects. Drug compliance
observersinthisstudy consisted of health cadres
and non-cadres, thelatter being family members.
All study subjectswho complied by ingesting the
antifilariasisdrugsin this study were accompanied
by drug compliance observers (PMO).

Our study shows that among the subjects
with non-cadre drug compliance observers, 93.3%
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were compliant in taking antifilariasis drugs in
2015, which was significantly higher than the
subjects who had cadres as drug compliance
observers, among whom only 65.6% were drug-
compliant. To eliminate lymphatic filariasisfrom
an endemic areawithin four to six annual rounds
of MDA, at least 65% of the at-risk population
should receive and take the recommended drugs
(albendazole/ivermectin or albendazole/diethyl
carbamazine) under directly observed therapy.®

Thefilariasis elimination effort through the
MDA program requires the involvement and
complianceof al community membersin endemic
areas, especially among the households. The
presence of residentswho are not taking drugsin
the filariasis MDA program may constitute a
possible source of microfilariae for other
individuals and for the mosquito vectors.
Therefore it essential that all household and
community members have an attitude of mutual
interest and accountability in drug compliance.
Thisisparticularly true sincethe MDA program
iscarried out for 4-6 years, corresponding to the
reproductive period of the adult worms. Thislong
period will inevitably lead to feelings of being fed
up and bored, particularly those who do not feel
the direct benefits of the treatment. Thusthereis
a need for reciprocal support and reminding
between household and community membersin
endemic areasthat thefilariasis elimination effort
isacommon responsibility.

The effort to delve into the reasons for
noncomplianceintaking antifilariasisdrugsusing
theinterview technique congtitutesalimitation of
this study, particularly for study subjects who
refuseto takethe antifilariasisdrugs. The presence
of noncompliant residentsin taking antifilariasis
drugs during the filariasis MDA program in
Pekalongan City, will particularly result in the
possibility of acontinued presence of sources of
filarial infection, which may inhibit thefilariasis
elimination effort in thisarea.

Further studies on the reasons for drug
noncompliance in the filariasis MDA program
should use a qualitative study design involving
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antifilariasisdrug noncompliant subjectsby means
of in-depth interviews.

CONCLUSIONS

In 2014 there was a reduction in mf rate of
0.05%, from 1.4% to 1.35%, and in 2015 a
reduction in mf rate of 23.70%, from 1.35% to
0.32%. The presence of drug compliance
observers from the family circle is the most
important variable associated with antifilariasis
drug compliance.
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