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Abstract
Schistosomiasis is a trematode worm infection of the genus Schistosoma with five species
known to infect humans. It is endemic in 78 countries, 42 of which are in the Africa, 16 in the
Eastern Mediterranean, 10 in the Americas, six in the Western Pacific, three in Southeast Asia
and one in Europe. In 2015, the Disability-Adjusted Life Years (DALYs) due to
schistosomiasis was estimated at 3.514 million and WHO estimated that 118.5 million schoolaged children and 100.2 million adults are in need of preventive chemotherapy for
schistosomiasis.
Preventive chemotherapy, through regular mass drug administration (MDA) of praziquantel,
was endorsed by World Health Assembly in 2001 as the main strategy for schistosomiasis
control through WHA resolution 54.19. Treatment with praziquantel at a dose of 40 mg/kg
aims to reduce morbidity and mortality, and prevent new infection by limiting transmission
through reduction of the human reservoir host. The WHO target was to regularly treat a
minimum of 75% of the high-risk population, and up to 100% of all school-age children at risk
of morbidity by 2010. The 2012-2020 Schistosomiasis Strategic Plan has set three objectives,
one of which was to control morbidity due to schistosomiasis by 2020 by targeting 100%
geographical and 75% national MDA coverage. MDA has been implemented and included in
the national schistosomiasis control programs of many countries such as Uganda, Sierra Leone,
Burkina Faso, Brazil, Mali, Niger, the People’s Republic of China, and the Philippines.
In the Philippines, zoonotic Schistosoma japonicum infection is endemic in 28 provinces in 12
regions of the country, with an estimated 28 million people at risk of infection. In the national
prevalence survey conducted from 2005-2008, the estimated mean human prevalence was
1.30% (range 0.08%-6.30%). For over two decades human MDA has been the cornerstone of
schistosomiasis control in the country. In an effort to eliminate schistosomiasis as a public
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health problem, and to protect the exposed population from developing chronic infection, the
Department of Health (DOH) has ordered the conduct of annual MDA in 24 endemic provinces
among those aged 5-65 years commencing in 2009. The aim was to attain at least 85% drug
coverage for at least three years or until disease elimination (human prevalence <1%) was
achieved. However, prevalence rates in 2012-2013 reported that 10 out of 13 provinces
remained above 1%. The national programs is failing largely due to poor drug coverage
(43.5%), poor patient compliance, and given the zoonotic nature of the disease, were bovines
(e.g., cattle and water buffalos) act as a major reservoir of human infection. Bovines are
presently not treated under the national control program.
In order to examine the issue of patient non-compliance to free MDA, we conducted a crosssectional survey in 2015 on 2,189 adults (≥ 18 years of age) in the endemic province of
Northern Samar, the Philippines using a structured survey questionnaire. 224 Barangay Health
Workers (BHWs) were also studied at the village level given their direct contact with patients
and their role in the coordination of MDA as advocates, implementers, and educators. BHWs
were interviewed in order to determine if their knowledge of schistosomiasis and MDA were
associated with achieving targeted compliance rates in their assigned barangays.
The overall rate of non-compliance to MDA in the last MDA round was 27%. Females
(aOR=1.67, p=0.033) were more likely to be non-compliant. Respondents who believed that
schistosomiasis was acquired by open defecation and poor sanitation (aOR=1.41, p=0.015),
and by avoiding unclean drinking (aOR=2.09, p=0.001) were more likely to refuse treatment.
Uncertainties on whether schistosomiasis can be treated (aOR=2.39, p=0.033), their fear of
adverse reactions to praziquantel (aOR=1.94, p=0.021), misconceptions about alternative
forms of treatment (aOR=1.45, p=0.037), and that praziquantel is used for purposes other than
deworming (aOR=2.15, p=0.021) were all associated with a higher odds of non-compliance.
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In contrary, being a farmer (aOR=0.62, p=0.038), participation in past MDA (aOR=0.30,
p<0.001), informed about impending MDA (aOR=0.08, p<0.001), and having heard of
schistosomiasis (aOR=0.22, p=0.045) were all significantly associated with reduced noncompliance.
BHWs showed good familiarity on how schistosomiasis was acquired and diagnosed. But both
BHWs and residents had poor awareness of the signs and symptoms of schistosomiasis, disease
prevention, and treatment options. There was no correlation between the knowledge scores of
the BHWs and the residents (ρ = 0.080, p = 0.722). A Kruskal-Wallis analysis revealed
significant differences in BHWs knowledge scores between the low (3.29, 95% CI 3.16-3.36),
moderate (3.61, 95% CI 3.49-3.69) and high (4.05, 95% CI: 3.77-4.13) compliance village
groups (p=0.002), with the high compliance areas having the highest mean knowledge score.
This highlights the importance of community health workers in obtaining target coverage rates
and improving patient compliance.
To improve national and global drug compliance to MDA for neglected tropical diseases there
is an urgent need for intensive health education campaigns prior to conducting MDA that would
not only provide disease specific information, but also deal with prevailing misconceptions
about transmission, prevention, treatment, and drug side-effects. Investing in the development
of community health workers with appropriate disease specific training and payment for their
time is crucial if disease elimination is to be ultimately achieved.
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Chapter 1:
1.1.

Literature Review

Burden and Distribution Schistosomiasis

Schistosomiasis (also known as bilharzia or “snail fever”) is a neglected tropical disease
(NTD), a group of diseases known to affect largely the low-income and politically marginalized
people living in rural and urban areas.1 It is endemic in 78 countries, 42 of which are in the
African region, 16 in the Eastern Mediterranean, 10 in the region of the Americas, six in the
Western Pacific region, three in the Southeast Asian region and one in the European region
(Figure 1.1).2 The prevalence of schistosomiasis has decreased over the years, from 3933 per
100,000 in 2006 to 2567 per 100,000 in 2016 based on the Global Burden of Disease (GBD)
estimates. In 2016, the infection has an estimated Disability Adjusted Life Years (DALY) of
2.521 million, lower than the estimated 3.749 million in 2006.3 Despite the decrease in
prevalence and DALYs, there are still 207 million infected individuals, and 218 million
requiring preventive chemotherapy in 2015.4,5
Schistosomiasis is caused by infectious trematode worms of the genus Schistosoma. The six
species known to infect humans are S. haematobium, S. japonicum, S. mansoni, S. intercalatum
S. guineensis and S. mekongi.6 S.japonicum is present in Asian countries, primarily China and
the Philippines, while S. haematobium and S. mansoni are found in Africa and the Middle East.
S. mansoni also occurs in the Americas. The other species are more locally distributed, with
S.intercalatum and S.guineensis in west and central Africa and S.mekongi in the Mekong River
basin.7
Prevalence and intensity of infection usually peak in young adolescents, although high
prevalence can persist among adults who are frequently in contact with water, such as when
doing laundry, bathing, fishing and farming. Several reports have also shown the occurrence
1

of schistosomiasis among infants and pre-schoolers, contrary to assumptions that infection do
not occur in these age groups.8
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Figure 1. Distribution of schistosomiasis worldwide in 20129
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1.2.

Life Cycle

The life cycle of all human schistosome species are similar and involve a specific snail
intermediate host (Figure 2). However, unlike the other schistosome species, Schistosoma
japonicum, is zoonotic with both human or animal hosts (Figure 3) infected. Schistosoma
infection starts with the penetration of the cercarial stage of the parasite through the dermis of
the human host (and animal host in the case of S. japonicum) by mechanical activity and by
production of proteolytic enzymes.10 It then becomes a schistosomule upon entering the dermis,
after which they enter the lymphatic or circulatory system to migrate to the heart and lungs.
Schistosomules then migrate to the portal or vestibule circulation where they mature into adult
worms. In this location, the adult worms mate with the male worm engulfing the female worm
into its gynaecophoric canal. The female worm produces about 300 to 3000 eggs, depending
on the species and half of the produced eggs are excreted through the urine or feces.11
The excreted egg that comes in contact with freshwater hatches to release the miracidium, a
free-living and ciliated form that is infective for 6-12 hours. This miracidium swims towards
a snail intermediate host by ciliary movement and penetrates its soft tissue. Aquatic freshwater
Biomphalaria species are the intermediate host for S.mansoni, Bulinus snails are for
S.haematobium and amphibious freshwater snails Oncomelania species are for S.japonicum.7
Upon penetration of the snail’s dermis, the miracidium loses its cilia and turns into a mother
sporocyst. The mother sporocyst multiplies asexually, producing daughter sporocysts that
migrate to the hepatic and gonadal tissue of the snail where it develops into cercariae. Cercariae
are free-swimming and fork-tailed organisms that leave the snail intermediate host upon the
stimulation of light and find the human or animal host.12 On the average, schistosomes live
three to ten years in their human hosts, although in extreme cases they can last 40 years.7
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Figure 2. Life cycle of Schistosome species13
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Figure 3. The zoonotic life cycle of Schistosoma japonicum in the Philippines14
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1.3.

Morbidity

Schistosoma infection starts with the penetration of the cercarial stage of the parasite through
the dermis of the human host (and animal host in the case of S. japonicum) by mechanical
activity and by production of proteolytic enzymes.10 The penetration of the skin by the cercariae
is also the cause of the mildest morbidity of schistosoma infection, which is a mild dermatitis.
It is characterized by prickling sensations with rash at the site of skin penetration may be
experienced by those who were exposed to schistosomes for the first time.15 In those with
previous exposures, the cercariae that penetrated the skin elicit a protective response consisting
of specific immunoglobulin E antibodies, eosinophils and macrophages that fight against the
schistosomula. The dead schistosomula stay in the skin and become surrounded by edema and
massive cellular infiltrates that result in a more severe case of schistosomal dermatitis marked
by papules, erythema, vesicles, edema and pruritus.11
Infection with schistosome may also result to an acute condition known as Katayama fever. It
is a hypersensitivity reaction to migration of the schistosomula and the deposition of the eggs
produced by the adult worms. Katayama fever, which is characterized by sudden, flu-like
symptoms such as fever, fatigue, myalgia, headache, and non-productive cough, may occur
within 14-84 days after a primary exposure to contaminated water.13,15 The infected person
may recover after 2-10 weeks, but some may worsen and develop more persistent disease
characterized by weight loss, dyspnea, diarrhea, diffuse abdominal pain, hepatomegaly, and
generalized rash.13
The chronic schistosome infection’s clinical manifestation is due mainly to the large
granulomas and fibrosis produced by the host’s immune response against the Schistosoma eggs.
The clinical manifestations of the infection would vary depending on the host’s immune
response, the intensity of infection and the location of the Schistosoma worms and eggs.12,15
7

S. haematobium eggs deposited in the vesical and ureteral walls cause granulomatous
inflammation resulting to urinary schistosomiasis. It is characterized by hematuria, dysuria,
proteinuria, calcification in the bladder, obstruction of the ureter, renal colic, dark-colored
urine, and frequent and painful urination. This chronic infection may develop into obstructive
uropathy, renal failure, hydroureter, hydronephrosis, and bladder cancer.12,15,16
S.mansoni and S.japonicum are involved with intestinal schistosomiasis which may manifest
as bowel obstruction, appendicitis, gastrointestinal perforation, and colonic or rectal
stenosis.12,13 Granulomatous inflammation around the eggs of these species, which are trapped
in the walls and mesenterium of the small intestine, large intestine and rectum, induces
presinusoidal inflammation and periportal fibrosis.

In some cases, this may result to

inflammation, hyperplasia, ulceration, microabcess formation and polyposis.13 The infection
may cause bowel obstruction, appendicitis, and gastrointestinal perforation. 12 Granulomatous
inflammation around S.mansoni and S.japonicum eggs may lead to portal hypertension, which,
in turn, may result to ascites, hepatosplenomegaly, hypersplenism, varices, and variceal
bleeding.12,13,17
Schistosomiasis may also affect the central nervous system. S. mansoni and S.haematobium in
the central nervous system may manifest as transverse myelitis while S. japonicum is often
associated with cerebral granulomatous lesions causing a syndrome characterized by epilepsy,
paralysis, and meningoecephalitis.12 Schistosomiasis may also affect the pulmonary and genital
areas, and may lead to growth retardation, anemia, cognitive impairment and memory deficit
in children.13
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1.4.

Diagnosis

Microscopic detection of schistosome eggs in feces or urine is still the most used diagnostic
procedure for schistosomiasis.13,15,18 It offers the advantage of low operational cost, feasibility
of use even in areas with no laboratory structures and quantification of intensity of infection
expressed as eggs per gram of feces.18 The shedding of eggs may vary widely, hence the test
may be done using up to three stool samples to increase the sensitivity of the test.13,18
Miracidium hatching test, which is known to be highly specific, is another method that is
widely used in China for S.japonicum.13,18 However, the test is influenced by temperature,
quality of hatching water, examiner experience, and history of praziquantel intake by the
patient which may damage the eggs.19 Biopsy of rectal mucosa or bladder is done to diagnose
those with typical clinical symptoms but have negative fecal or urine test.13 Serological assay
is also useful in detecting antibodies against Schistosoma antigens but it cannot distinguish
between active and previous infection.7
Another diagnostic option with higher sensitivity is the use of molecular techniques to detect
schistosome DNA in fecal samples. Similar to problems with microscopic techniques, it also
suffers from sampling limitations due to widely fluctuating egg shedding.7 Ultrasonography is
a non-invasive, radiation-free and inexpensive procedure that has been in use to assess
morbidity caused by schistosomiasis and to monitor changes in extent of fibrosis and in
enlargement of the liver or spleen following chemotherapy for schistosomiasis. Some
limitations in its use include low inter-observer agreement and the dependence on the skills of
the person performing the test.20
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1.5.

Treatment

Praziquantel is a pyrazinosoquinolone derivative and an anthelminthic drug known to be
effective against all the schistosome species that infect humans.21 It is known to paralyze and
kill adult worms within a few hours, but it does not kill eggs or schistosomula.15 The benefits
of praziquantel includes efficacy, safety, operational convenience and price.22 WHO and Bayer
conducted multicenter trials which showed that 40 mg/kg body weight of praziquantel was
effective against S. haematobium and S. mansoni while two doses of 30 mg/kg praziquantel
was effective against S. japonicum, with cure rates ranging from 75% to 100%.21 It is
considered to be safe with only mild to moderate adverse reactions like nausea, dizziness, rash,
pruritus, headache, drowsiness, and abdominal pain.23,24 Studies have demonstrated that
praziquantel is well tolerated and causes no toxic effects on organs and their vital functions,
and is safe to administer to infants and pregnant women.15,25 According to the European
Medicines Agency (EMEA), praziquantel lacks mutagenic and toxic potential for humans.25
In the field, the administration of praziquantel is made easier by using a dose pole to determine
the number of tablets to give to the patients.7 Recommended dosage is 40-60 mg/kg, which can
be given as a single dose or two doses with a four-hour interval. The cost of praziquantel was
a major concern when it was first introduced, but a new manufacturing process introduced by
Korean company Shin Poong resulted to a considerably lower price. At present, the cost per
treatment is about US$0.20, plus about the same amount for drug distribution.22 Treatment with
praziquantel may sometimes fail, and possible reasons include poor compliance, inefficiency
of praziquantel in earlier stages of schistosomes, or possible drug resistance. Although drug
resistance has not been fully proven, some incidents of treatment failure in Egypt despite
several doses of praziquantel has caused suspicion of its possibility.26
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Oxamniquine is another treatment option, which can be administered at a dose of 15-60 mg/kg
over 2-3 days. It is comparable to praziquantel in terms of efficacy and safety, but is only
known to be effective against the invasive and adult stages of S.mansoni.27 Known anti-malarial
drugs, the artemisinin derivatives artesunate and artemether, were discovered to be possible
anti-schistosomal drugs. Artemisinin is effective against the younger stages of schistosome,
while artemether is more effective against female adult worms than the male ones.28,29 Drug
trials on artemether combined with praziquantel showed it offered no added efficacy, while
artesunate alone was not superior to praziquantel in terms of efficacy.30,31

1.6.

Prevention and Control

Avoiding contact with freshwater infested with Schistosome parasites is the basic means of
preventing the infection. Activities like swimming, washing clothes, fetching water, fishing,
and wading in freshwater, or even farming exposes the skin to possible cercarial penetration.
Vigorous towel drying after accidental water contact or using insect repellants like DEET
(N,N-Diethyl-meta-toluamide) may help prevent cercariae from penetrating the skin. In using
water from possibly infected sources, cercariae in the water may be killed by boiling it for at
least one minute or it can be filtered or removed by letting the water stand for 24 hours or using
fine-mesh filters.27
Snail control through mollusciciding or application of chemical compounds called
molluscicides is a complimentary control strategy for schistosomiasis. Four compounds used
for mollusciciding, Yurimin, sodium pentachlorophenate, N-tritylmorpholine and niclosamide,
were listed in the report of WHO expert committee in 1972. However, at present, niclosamide
is the only molluscicide recommended by WHO Pesticide Evaluation Scheme.32 A metaanalysis has shown that niclosamide results in less than 100% efficacy in the snail population.
Hence there is a need to do the mollusciciding twice to ensure the elimination of the snail
11

population, making it less cost-effective and time-consuming to implement especially in large
areas.33,34 A more economical approach is to do targeted implementation based on the
transmission cycle, and to use focal application of molluscicides.35 In countries like China and
the Philippines, where the zoonotic S.japonicum is endemic, treatment of animals, specifically
bovines may also play an important role in the control of the infection. A praziquantel based
trial in Poyang Lake, Jiangxi Province showed greater reduction in schistosomiasis incidence
in the village where all humans and buffaloes were treated with praziquantel compared to the
villages where only humans were given treatment. Similar results were also observed in a
larger intervention trial done in villages in Hunan, Anhui, and Sichuan provinces.36
Environmental methods such as stream channelization, seepage control, canal lining, canal
relocation with deep burial of snails, proper drainage in irrigation schemes, vegetation removal,
earth filling, and improved agriculture practices may also be considered for snail control.32

1.7.

Mass Drug Administration

Strategies to control schistosomiasis can be categorized into two: 1) those that target the
intermediate host and 2) those that target the parasite within the human host. However, in areas
where S.japonicum is endemic, a third strategy could be deployed to control infection in
bovines and dogs through MDA or to replace bovines with motorized tractors.37 The first
category involves snail control which was discussed above. The second entails preventive
chemotherapy through the implementation of mass drug administration (MDA). MDA was first
implemented in Egypt in 1920s with the intravenous administration of tartar emetic among
adults and children. Following this, national programmes implemented treatment and/or snail
control, which was often combined with health education campaigns. Discovery of safe drugs
including niridazole, metrifonate, oxamniquine and praziquantel has brought back the focus of
disease control to chemotherapy.2
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Although WHO has advocated large-scale administration of praziquantel to populations at risk
since 1970s and 1980s, it was only in 2001 when preventive chemotherapy through mass drug
administration of praziquantel was endorsed as the main strategy for control of schistosomiasis
by the World Health Assembly (WHA) via resolution 54.19.2 As stated in the resolution,
member states are encouraged to ensure access to essential medicines against schistosomiasis
in all health services in endemic areas for the treatment of clinical cases and of groups at high
risk of morbidity such as women and children, with the goal of attaining a minimum target of
regular administration of chemotherapy to at least 75%, and up to 100% of all school-age
children (SAC) at risk of morbidity by 2010.38 With the aim of morbidity control, SAC aged
5-14 years of age was the primary target of preventive chemotherapy because they are
considered to be at high risk of infection. Their exposure is likely recent and on the early stages
of chronic lesion, hence they would benefit most from the intervention because chronic
morbidity in later years will be prevented.2
However, WHO reported a global overall coverage of only 13% in 2010, way below the
projected target.39 In 2012, WHO laid down three goals to attain schistosomiasis control: (1)
to control morbidity due to schistosomiasis by 2020; (2) to eliminate schistosomiasis as a public
health problem by 2025; and (3) to interrupt transmission of schistosomiasis by 2025 in all
regions except in Africa where this applies to selected countries. The second goal is considered
achieved when the prevalence of heavy infection is <1% in all endemic countries, while the
third goal is met when schistosomiasis incidence is down to zero. Morbidity control is
considered attained when 100% geographic coverage, at least 75% national coverage rate, and
a prevalence of <5% of heavy infections are fulfilled.2
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1.7.1. Drug Coverage and Compliance
Drug coverage rate, one of the indicators of success in achieving the goal of morbidity control,
can be defined as the percentage of the targeted population who received the drug. Over the
years, schistosomiasis MDA implementation has had many challenges in pursuing the goals
set for morbidity and transmission control. Since 2008, schistosomiasis MDA had the lowest
coverage rates compared to other NTDs (e.g. lymphatic filariasis, onchocerciasis, soiltransmitted helminthiases and trachoma).5 One of the challenges from the early years of MDA
implementation globally was the insufficient supply of praziquantel.40 This is being addressed
with significant increase in donated drugs from pharmaceutical companies, from 27 million
tablets in 2012 to 187 million tablets in 2017.6 With improvement in the drug supplies, global
coverage of MDA has also improved to 31% in 2015, while coverage among school-age
children was 44.9%.41 Although a significant increase in coverage rate has been observed, this
is still below the 75% target, which has only been achieved by 13 out of the 35 reporting
countries.41
On top of the problems over low coverage rates, gaps between the coverage reported by
government or international agencies and the actual proportion of the population who
consumed the treatment should also be a cause for concern.42,43 Community-wide treatment of
praziquantel among adults in Zanzibar had a coverage rate of 80% as reported by the drug
distributors, but a survey estimated the coverage to be 60-71% while the compliance was lower
at 50-60%.44 In India, there was a difference of 22% between the average reported coverage
and compliance rates in lymphatic filariasis MDA.45 Compliance rate is the percentage of
people who received and swallowed the drug.46
An age-structured deterministic model showed that S. mansoni control and transmission
interruption can be attained with consistently high levels of MDA coverage among school-age
14

children and moderately high levels among adults.47 Lower levels of coverage may mean
extending the years of MDA implementation before interruption in transmission can be
reached.48 The chances of failure of MDA is further enhanced by the presence of coveragecompliance gap because it means that the proportion of the population left untreated is larger
than what the coverage rate implies. These untreated people will continue to serve as reservoir
of infection that can lead to continued transmission of infection.49 Hence, it is imperative that
the factors associated with non-compliance to treatment be assessed and addressed.

1.7.2. Factors Associated with Patient Compliance
There are many challenges in attaining high compliance rates. The common reasons for not
complying with treatment include religious beliefs, poor acceptability of the tablets due to its
size and quantity, fear of drug side-effects, and inadequate health education.43,50-52 Of these
reasons, fear of side effects has been the most commonly reported. Drug administrators such
as teachers and health workers have reported this fear of side effects as a major challenge in
the implementation of MDA.53,54 An individual’s or the parent’s fear of the side effects may
serve as barrier to complying with MDA.55 Although, side effects have been commonly
reported after praziquantel intake, the possibility of its occurrence can be minimized.
Administering the drug after eating can lessen the occurrence of side effects, such as that
observed in Uganda wherein the provision of snacks before treatment has improved the uptake
of the drug and reduced the occurrence of side effects.56
Analysis of factors associated to compliance with schistosomiasis has not been studied as much
as those for another NTD, lymphatic filariasis. A study in South Africa, which assessed factors
with coverage, but not with compliance, to schistosomiasis MDA, concluded that people who
were older and the males were less likely to receive treatment. This finding on association with
age was consistent with MDA for filariasis in Egypt, but conflicting results were seen in India
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were higher consumption of drugs was observed in younger groups.57,58 Several studies on
MDA for filariasis have shown the opposite result with women being less likely to comply with
treatment.58-60
Lack of or insufficient knowledge about the disease, particularly on the transmission and
prevention may also result to non-compliance to schistosomiasis MDA programme.43,53,61 This
was consistent with conclusions from filariasis MDA studies, and a review of these studies
concluded that the knowledge that MDA medications prevent lymphatic filariasis is a key
factor to compliance.59,60 Awareness on how the disease is transmitted allows an individual to
understand the personal risk of being infected, and results in the demand for preventive
chemotherapy.62 Misunderstanding the purpose of MDA also leads to non-participation in the
activity. Some would refuse to take the medications in the absence of a diagnosis or a
laboratory test while others have doubts on the benefits of the treatment.43,54
Aside from factors pertaining to recipient traits, the health workers involved in MDA
implementation can also have an influence on attaining the target coverage and compliance.
The perception that the health workers involved in drug distribution are doing a good job was
shown to contribute positively to compliance.63 On the other hand, low compliance to filariasis
MDA was also associated with the health workers failure to explain the need to take the drug.64
The relationship of health workers or drug distributors’ to the community members can also be
a factor, with the probability of being offered a drug as positively associated with friendship
degree or closeness.51

1.8.

Schistosomiasis in the Philippines

Schistosomiasis was first reported in the Philippines in 1906.65 At present, it is endemic in 28
provinces located in 12 regions of the country.
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Approximately, 12 million people are

considered to be at risk of infection.66 In the national prevalence survey conducted in 20052008, the estimated mean human prevalence was 1.30% (range 0.08%-6.30%) in the provinces
surveyed.67 The province of Mindoro Oriental (6.3%) had the highest prevalence, followed by
Agusan del Sur (3.9%), Sorsogon (3.6%) and Northern Samar (2.4%).66 The low prevalence
estimated through the national survey may be due to the inclusion of non-endemic areas in the
survey. S. japonicum infection has been shown to have significant spatial variation in infection
risk, hence some areas would naturally have no or low infection prevalence.68 GBD estimate
of prevalence in 2006 was 8.3%.3 In 2010, an epidemiological survey conducted in the province
of Northern Samar on over 18,000 residents of 22 endemic villages estimated the prevalence
to range from 5-48%.69 The latest prevalence estimated was 5.9% by GBD in 2016.3
The control of schistosomiasis has proven to be a great public health challenge in the
Philippines. However, in China, the disease is close to elimination. There is a number of
reasons for this: firstly the transmission period of schistosomiasis in the two countries are
different with five months in China and throughout the year in the Philippines; secondly, the
Chinese government has invested close to one billion US dollars over the past decade on the
control of schistosomiasis, allowing the program to implement an integrated approach such as
human and bovine mass chemotherapy, snail control, sanitation, irrigation, health education
and replacing water buffaloes with water tractors. Approximately, 20,000 full-time employees
work under the program and the yearly operating budget is 120 million US dollars. 69 In
contrast, the Philippines has about 200 part-time staff working on the implementation of
schistosomiasis control.70 In 2012, the national funding for schistosomiasis control in the
Philippines was only about 1.126 million USD.69
MDA has been the major control strategy in the Philippines for almost two decades now. It
was in 1996 when the Philippine’s Department of Health (DOH) introduced MDA in the
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country.

In endemic provinces, stool surveys were conducted among schoolchildren to

determine the prevalence rates in the areas. In provinces with prevalence rates less than 10%,
passive case-finding and treatment of positive cases was implemented. On the other hand, in
areas with prevalence of at least 10%, MDA of all those 6 years and older was conducted.71 In
2000, DOH ordered the conduct of MDA among individuals 5 years and older in all endemic
provinces, aiming to attain disease elimination or a prevalence of less than 1%.71
In the 2007 revision of the guideline for the management and prevention of schistosomiasis,
mass treatment would only be implemented in endemic provinces with disease prevalence of
10% or more. All residents aged 5-65 would be given a single dose of 40 mg/kg bodyweight
praziquantel without the benefit of a stool examination. Selective mass treatment or treatment
of cases during active or passive surveillance will be done in areas with prevalence less than
10%. Cases identified through stool examination will be given praziquantel at a dosage of 60
mg/kg given at two doses.71
DOH, recognizing the need to protect the exposed population from the consequent
development of chronic infection and aiming to eliminate schistosomiasis as a public health
problem, released another administrative order in 2009. In AO 2009-0013, the month of July
was declared as mass treatment and schistosomiasis awareness month. MDA among the 5-65
years old was conducted for at least three years or until elimination has been achieved, with a
target coverage rate of 85%.71 But attaining this target has been a big challenge for all endemic
provinces. Except for a drop in 2014, the coverage rates has steadily increased from 20.2% in
2010 to 43.5% in 2015. However, the most recent reported coverage rate of 46.5% in 2016,
showed very little progress from the previous year.72 So far, only one study has focused on
MDA, which was conducted in the country over ten years ago, in 2004, and it assessed coverage
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in MDA and factors associated with it.73 There has never been an assessment of actual
compliance to the treatment and its predictors among recipients.

19

Chapter 2: Research question, hypothesis, aims, and significance
of the study
2.1.

Research question

What are the factors associated with patient non-compliance for free treatment during national
mass drug administration campaigns for schistosomiasis in the Philippines?

2.2.

Hypothesis and Aims

Hypothesis: The knowledge and attitudes of both recipients and barangay health workers are
associated with patient drug compliance during schistosomiasis mass drug administration
campaigns in their barangay.

Aims: This study aims to:
1. Describe the knowledge and attitudes towards schistosomiasis and MDA of both recipients
and barangay health workers;
2. To estimate drug coverage and compliance during MDA based on recipients self-report’s;
3. To determine the correlation between the level of knowledge of recipients and barangay
health workers with respect to schistosomiasis and MDA;
4. To determine possible factors associated with patient compliance to MDA.

2.3.

Significance of the Study

Preventive chemotherapy via MDA has been the main strategy for the control of
schistosomiasis globally for over two decades, and is likely to remain so for years to come. Its
implementation has been met with challenges from the onset, and one of the biggest was the
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inadequate supply of the drug praziquantel. Increased donations from drug companies has
helped address this problem. But drug availability is not the only limiting factor to achieving
the disease elimination goals. In 2013, drugs sufficient to treat 60 million people were delivered
to countries in the African region, and yet only 26 million people were reported as treated.74
This indicates that even when drugs are available, it is not being delivered or consumed by the
endemic populations that it was intended for. Consumption of the drug or drug compliance is
a better indicator of how well preventive chemotherapy is implemented.49 The proportion of
the population that does not comply with treatment may continually serve as a human reservoir
of the parasite and thus transmission may continue to occur and disease elimination not
achieved.49 Hence, there is a pressing need to identify MDA non-compliers, as well as the
factors that promote their decision not to comply with free treatment so that appropriate
interventions can be implemented. It is only with such knowledge can disease elimination
become a reality in endemic countries.
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Chapter 3:
3.1.

Methodology

Study Area

A cross-sectional survey was conducted in 2015 in the endemic municipalities of Laoang and
Palapag, in the province of Northern Samar, Philippines. Northern Samar has a poverty
incidence of 47.9% in 2015 and was ranked fourth among the poorest provinces in the
country.75 Most household heads are engaged in rice farming, and family incomes are lower
than the national average. Acute respiratory infections, diarrheal diseases and other
communicable diseases are also very common.70 The study area has a human schistosomiasis
prevalence of 27% based on a parasitological survey in 2012.70 From 2008 to 2011, MDA was
implemented in the area via Directly-Observed Treatment (DOT) but the prevalence remained
high in some areas, ranging from 1-46% in the endemic barangays.70 MDA coverage is
implemented in the province through the Municipal Health Office. Praziquantel tablets are
provided free of charge by the DOH, through the Provincial Health Office while anti-reaction
and supportive drugs are funded by the local government. The reported coverage in 2012 was
only 24-57%, but it improved to 34-82% in 2014.

3.2.

Study Population

The survey was conducted among the adult population, aged 18 years and older from 22
endemic villages: 17 villages in Palapag and five in Laoang. They are referred to as recipients
or residents throughout the thesis. In the Philippines, 18 is the age of consent hence, they have
the capacity to agree to participate in the survey, and more importantly for mass treatment. The
prevalence survey conducted in the area in 2012 also showed high prevalence of
schistosomiasis among adults in the ages 35-49 years,70 which means that they make a
significant contribution to transmission if left untreated. Therefore, there is a need to determine
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the factors that influences compliance to MDA in persons belonging to this age group. All
BHWs assigned and residing in these barangays were interviewed.

3.3.

Data Collection Tools

Questionnaires were developed over a six month period to collect data in order to address the
objectives of this study. The questions included in the questionnaires were based on the review
of the NTD literature on factors associated with patient compliance to mass treatment. The first
was the Recipients Questionnaire (Appendix A) which was administered to the Recipients or
patients of the community. There were 115 questions in the MDA Recipient’s Questionnaire,
divided into the following sections:
Table 1. Content of the MDA Recipient Questionnaire:

Section

Section Title

No. of
questions

Q.

Survey monitoring

4

A.

Knowledge of schistosomiasis

10

B.

Attitudes to schistosomiasis

5

C.

Knowledge of MDA

6

D.

Attitudes to MDA

8

E.

Source of information in the last round of MDA

18

F.

Compliance with the last round of MDA

9

G.

Delivery of the last round of MDA

11

H.

Adverse reactions experienced in the last round of MDA

12

I.

Source of information in the last round of MDA participated in by
the MDA recipient

17

J.

Timing and Notification of MDA

8

K.

Access to Health Services

7
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Questionnaire for the Service Providers (Appendix B), which was administered to the BHWs,
was developed with the following sections:

Table 2. Content of the MDA Service Provider Questionnaire:
Section

Section Title

No. of
questions

Q.

Survey monitoring

4

S.

Socio-demographic characteristics

6

A.

Knowledge of schistosomiasis

10

B.

Attitudes to schistosomiasis

5

C.

Knowledge of MDA

6

D.

Attitudes to MDA

8

E.

Employer

10

F.

Support for MDA received from the Department of Health &

6

Provincial Health Office
G.

Supply and Distribution of MDA drugs

15

H.

Reporting of schistosomiasis at the national level

4

I.

Reporting of schistosomiasis at the provincial level

3

J.

Reporting of schistosomiasis at the municipal level

3

K.

Policies and guidelines for MDA/Protocols and guidelines for MDA

26

L.

Role in the last MDA round

22

M.

Training for the conduct of MDA

6

N.

Source of information about MDA in the last round

12

O.

Timing of MDA

6

The questionnaires were translated into the local dialect in Northern Samar, which is Waray.
Another staff member was asked to translate the Waray version of the questionnaire to English
to identify errors in translations. Corrections were made to improve the questions before it was
used for the training and the survey.
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3.4.

Sample Size and Power Calculation

Power calculations took into account clustering of effects within villages, measured by the
intra-class correlation (ICC). This was estimated from prevalence data from a cross-sectional
survey obtained from 22 villages in the Philippines, collected in 2012. The ICC was estimated
to be 0.015 and we assume this estimate will be similar for factors related to infection
transmission such as knowledge and practice. Based on a logistic regression model predicting
practice from knowledge and attitude, the study required 80% power to detect odds ratios of
2.0 to 2.2. A 20% sample of adults (ages 18 years and older) in all villages (mean number
adults per village 440 based on 2011 data) resulted in a sample of 0.2 x 440 x 22 = 1,936.
Allowing 20% refusals yielded a net sample of 1550, which will achieve the desired power
(SAS procedure POWER used with the logistic regression model). The survey interviewed a
total of 2,189 residents and 224 barangay health workers. Recipients were selected randomly
from a master list of residents obtained from the baseline survey conducted in 2012.

3.5.

Data Collection

The questionnaire for MDA recipients were administered by trained field interviewers while
the questionnaire for health workers were administered by the team leaders and field
supervisors. A training was conducted prior to the survey wherein the following topics were
discussed: a) background and aims of the study; b) how to obtain an informed consent; c) how
to properly conduct the interview and fill out the questionnaire; and d) checking questionnaires
for completeness and consistency after the interviews. Mock interviews were also done as part
of the training. A field manual was developed and was used as reference material for the
training and the survey.
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Interview of recipients were done in their households, while the health workers were
interviewed at the Barangay Health Station. If the recipient was not available at the time of the
first visit, the interviewer asked family member when the recipient would most likely be at
home. The interviewer then came back on the date and time given to conduct the interview.
Data collection was done from Mondays to Saturdays, with the weekend used as an opportunity
to visit recipients who were not available on weekdays because they were at work or in school.
All the questionnaires were reviewed by team leaders and field supervisors. All questionnaires
with incomplete or inconsistent data were returned to the interviewers concerned, who went
back to the respondents to obtain the missing information or to clarify unclear responses.

3.6.

Ethical Consideration

The study protocol was reviewed and approved by the Institutional Review Boards of the
Research Institute for Tropical Medicine – Department of Health (IRB Protocol Code 201422-0), the Philippines and Griffith University, Australia. Written consent was also obtained
from survey respondents.

3.7.

Data Processing and Analysis

All questionnaires were reviewed by field supervisors before being double-encoded into a
customized Microsoft Office Access 2007 data entry system. Cross-checking and analysis of
data were performed using STATA SE version 13.1 software (StataCorp LP, College Station,
TX, USA).
Chi-square test was used to explore univariate association of the respondents’ profile,
knowledge, and attitudes to schistosomiasis and the likelihood of non-compliance to MDA.
Interaction effects between the demographic and knowledge variables were also assessed using
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Chi-square analysis. All significant independent variables and interactions (P≤ 0.05) were
entered into the mixed-effect logistic regression analyses to determine the factors with
significant association with non-compliance to MDA. Random barangay and household effects
were included in the model to account for the correlation among observations within barangays
and households, respectively. Log likelihood for all levels of both random effects in the mixed
models were computed using adaptive Gaussian quadrature with seven integration points.
Stepwise backwards regression was used to eliminate factors that were not significantly
associated with non-compliance, with a cut-off for statistical significance of P≤ 0.05.
Comparison of the knowledge and attitudes between residents and BHWs was done also using
mixed effects logistic regression analysis with random barangay effects in the model to account
for correlation among observations within barangays. Knowledge was scored by giving one
point for correct answer in each of the following categories: signs and symptoms, diagnosis,
how the infection is acquired, prevention and treatment, for a possible score of zero to five
points. Kruskal-Wallis Test was used to compare the BHWs and residents’ knowledge scores
between low (<70%), moderate (70-84%) and high (≥85%) compliance barangays. The cut-off
for the high compliance was based on the 85% coverage target set by DOH. Dunn’s Test with
Holms-Sidak adjustment was used to do post-hoc pairwise comparisons. The correlation
between BHWs’ and residents’ knowledge scores was also determined using Spearman
correlation.
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Chapter 4:
4.1.

Results
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4.3 Publications
4.3.1. Prevention and control of schistosomiasis: a current perspective
This first paper was written to give an overview on schistosomiasis as well as to briefly describe
the different prevention and control methods against the disease. The paper reviews the history
of schistosomiasis control which started almost a century ago, in 1920s, with the use of tartar
emetic in Egypt to treat infected cases and decrease the prevalence.76 Strategies for control
employed by national disease programs focused on chemotherapy and snail control. Snail
control with the use of molluscicides can be effective in destroying the snail population.
However, multiple dosing per year of molluscicides is necessary, which can be very time
consuming and less cost-effective. There are also concerns on the toxic effect on organisms
and environmental pollution brought about by the use of chemical molluscicides. The paper
also presented updates on vaccine development. It will be decades before these vaccines are
made available for human use. This paper highlights that although there are other strategies
for controlling schistosomiasis, MDA using praziquantel, as endorsed by WHA, is still the
main strategy for control. But it has limitations. It does not prevent reinfection, praziquantel
is not 100% effective and may require multiple doses to treat cases, and the compliance to
MDA, as indicated by reported coverage rates, is very low. Hence, there is a need for other
strategies that will improve the implementation and complement the efficacy of MDA.
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4.3.2. Schistosomiasis mass drug administration in the Philippines: lessons
learnt and the global implications
Only a few review papers has been published about the status of schistosomiasis in the
Philippines. The review by Blas, et al, in 2004 enumerated the problems and constraints in
implementing disease control activities. Among those listed were inaccessibility of some
barangays, inadequate knowledge of the transmission, control and prevention, lack of
participation from the Rural Health Unit (RHU) personnel, and cultural and false beliefs.77 In
2014, Olveda, et al., gave a summary of some of the past and present control strategies in the
Philippines. The paper highlighted the role of water buffaloes, cattles, dogs and other feral
animals in disease transmission, and that multi-component integrated control which may also
include bovine vaccine as the future of schistosomiasis control.14 A more recent review paper
which was published in 2016, almost two years after the review paper in this chapter was
published, discussed the challenges and successes in the control of schistosomiasis. It included
information from the National Schistosomiasis Program implementation review conducted in
2012. The authors emphasized the need for improving surveillance, especially with a more
sensitive diagnostic techniques to monitor infection in humans, animals and snails.78
This review paper focused on MDA in the Philippines, and aimed to review the efficacy of
praziquantel in different clinical and community trials, and at the community level. Overall,
the studies have shown that praziquantel was effective in the treatment of schistosomiasis as
indicated by the very high cure rates. However, despite the efficacy of praziquantel against
schistosomiasis, MDA programs globally have continued to fail to control the infection.
Treatment coverage and compliance rates are important factors that will determine the success
of future MDA programs in achieving its goal preventing disease morbidity and transmission.
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4.3.3 Mass drug administration and the sustainable control of
schistosomiasis: Community health workers are vital for global
elimination efforts
The first two papers have emphasized the implementation of MDA as the main strategy for the
control of schistosomiasis, and the need to improve coverage and compliance to MDA. In 2015,
12 out of the 40 countries that reported implementing MDA had attained the WHO target
coverage rate of 75%. The following year, only 4 out of 38 countries reported meeting the
target coverage. The Philippine MDA coverage in 2016 was reported at 46.5%.72 As discussed
in section 1.7.1, the existence of a gap between coverage and compliance increases the problem
of people being left untreated.
This thesis, in general, aimed to determine the factors that contribute to poor patient compliance
to MDA to help improve the performance of MDA. BHWs, or community health workers in
general, are a common source of information in rural communities for different health
programs like schistosomiasis control. However, their capacity as community educators and
advocates has not been assessed, neither has there been an assessment of the effect of their
knowledge and attitudes in improving community awareness and compliance to
schistosomiasis MDA. In this paper, we explored the association of BHWs’ knowledge to the
knowledge of the residents and their compliance for free treatment. Community awareness
and involvement are very important in sustainable disease control programs like MDA.79
Health workers are effective in disseminating awareness, as shown in programs for
trypanosomiasis, onchocerchiasis, tuberculosis, malaria and overall health of children under
five years of age.80-83 Hence, it is essential to have an assessment of the potential effect of the
BHWs in improving the compliance to MDA.
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4.3.4 Mass drug administration and the sustainable control of
schistosomiasis: a comprehensive evaluation of patient compliance in
rural Philippines
To reduce the human prevalence of schistosomiasis infection, the success of MDA is dependent
on the treatment coverage rate, the frequency of treatment campaigns, and patient
compliance.84 However, endemic countries are having difficulties achieving target coverage
rates. One of these countries is the Philippines, which showed almost no improvement in
coverage from 2015 (43.5%) to 2016 (46.5%). Unlike lymphatic filariasis, there have not been
a lot of studies exploring the factors related to schistosomiasis MDA. A study in South Africa
identified males and older people to be less likely to receive treatment.85 Poor knowledge about
the disease, particularly related to transmission and prevention has also been linked to noncompliance to schistosomiasis MDA.43,53,61 There was one local study conducted over ten
years ago, which determined the factors associated with uptake of praziquantel during mass
treatment. Among the factors found to be associated with participation in MDA was age,
gender, knowledge of infection status, and barangay-level community involvement.73 After
DOH’s order in 2009 to implement MDA in all endemic provinces, there has not been any
evaluation of the compliance to treatment and the factors that impede MDA compliance. This
paper aimed to determine the association of socio-demographic characteristics, history of
infection, compliance to previous MDA, awareness of the MDA activity, knowledge and
attitudes towards schistosomiasis and MDA, to the resident’s non-compliance for MDA. This
will help identify the non-compliers which should be targeted for advocacy and education
campaigns to encourage their participation. The knowledge and attitudes survey will also
identify the key education messages that should be included in implementing health education
campaigns prior to MDA.

Properly educating community members serves to increase

participation in any health activity.82
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Chapter 5:

Study Limitations

In cross-sectional studies, as in the case of other study designs, there are some biases that are
inherent. Selection bias is one of them, which may occur if only a proportion of the invited
individuals consent to participate in the survey.86 Residents who were non-compliant to MDA
might be the same people who would not participate in a survey, which may cause an
underestimation of the prevalence of non-compliance. Poor response rate may also cause
concerns about generalizability of the findings. A response rate of 66-75% in population survey
has been recommended as generalizable in the literature.86 In this study, efforts to reduce nonparticipation included doing a maximum of three visits to be able to find an available time for
the resident to sit down for an interview. Data collections were also extended until the weekend
to be able to interview those who were at work or in school during the week. Hiring local
interviewers who speak the dialect so that the residents will not be intimidated to respond to
the interview questions was also helpful. As a result, out of 2,320 residents who were invited
to participate in the survey, 2,189 were interviewed for a response rate of 94%.
Since the survey was conducted two years after the last MDA, recall bias is a limitation in this
study. However, a study on the accuracy of survey recall following an MDA showed that
concordance of survey response with treatment registers on the intake of praziquantel was 83%
12 months after the MDA.87 MDA in these areas could also be considered as events in the
communities with officials announcing the activity with the use of a public address system and
people gathering in the center of the barangay to receive the large and distinct praziquantel
tablets. Given this, it can be assumed that respondents were able to recall and report treatment
compliance with an acceptable level of accuracy. As mentioned, the study was conducted with
a cross-sectional design hence associations between factors and non-compliance to MDA
cannot be interpreted as causality.
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Chapter 6:

Summary and Conclusions

Schistosomiasis is one of the neglected tropical diseases that ranks third, next to soiltransmitted helminthiasis and dengue, in terms of DALYs in 2016. . In the Philippines,
prevalence remains high and ranges from 1% to 60% in different endemic provinces. MDA of
praziquantel has been the main, and at times the only strategy of control for the past 30 years.
However, its implementation has repeatedly failed to attain the target compliance of at least
85%.
We conducted a survey to assess the different factors that predict non-compliance among
residents of Northern Samar, Philippines. The survey covered 2,189 MDA recipients and 224
BHWs. First, we determined the knowledge and attitudes on schistosomiasis and MDA of these
respondents. All BHWs have heard of schistosomiasis and 99% of residents have heard of
schistosomiasis (p=0.986). Awareness on intestinal schistosomiasis signs and symptoms was
poor, with only 64% of BHWs and 41% of residents identifying abdominal enlargement
(p<0.001), which was the most commonly given sign. Significantly larger proportions of
BHWs than residents mentioned abdominal pain (31% vs 18%, p<0.001) and blood in stool
(30% vs 10%, p<0.001).
Knowledge on how the infection can be acquired was moderately high, with 93% of BHWs
citing farming in infected areas as against 74% of residents (p<0.001). Another response more
common among BHWs than recipients was freshwater contact (53% vs 39%, p<0.001).
Misconceptions about how infection is acquired like open defecation, consumption of unclean
food, poor sanitation and water direct contact with human or animal stool were also present in
both the recipients and BHWs. In contrast to the high knowledge on how the infection is
acquired, awareness on prevention was very poor with only 30% of all respondents who
identified avoiding contact with infected water. There were significantly more BHWs who
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mentioned participating in MDA (43%) as compared to among recipients (20%) (p<0.001), but
this level of awareness among BHWs was very poor considering their role in informing and
mobilizing the people to participate in MDA. Furthermore, only 68% of BHWs knew that
praziquantel is the treatment for schistosomiasis, and 18% did not even know the name of the
drug. These findings showed that BHWs had better awareness than recipients, but no
correlation was found between their knowledge scores (ρ = 0.080, p = 0.722). Nevertheless,
their poor awareness of the signs and symptoms, prevention and treatment, as well as their
misconceptions on how the infection was acquired indicated that they are ill-equipped to
perform their functions during MDA.
A Kruskal-Wallis analysis was done to determine if the level of knowledge of BHWs and
recipients will vary depending on the overall compliance to MDA of the barangay. Significant
differences in BHW knowledge scores were observed between the low (3.29, 95% CI: 3.16,
3.36), moderate (3.61. 95% CI: 3.49, 3.69) and high (4.05, 95% CI: 3.77, 4.13) compliance
village groups (p=0.002), with the high compliance areas having the highest mean knowledge
score.
The overall drug coverage rate was 81% (95% CI; 79.4-82.8%) and MDA compliance was
72.4% (95% CI; 70.5%-74.3%) as reported by the recipients. A stepwise backward multi-level
regression analysis was done to identify factors associated with non-compliance to MDA
among the recipients. Females were more likely to be non-compliant to MDA (aOR=1.67,
p=0.008). Having the misconceptions that open defecation and poor sanitation are means of
getting infected (aOR=1.41, p=0.015) and avoiding dirty food and drinking water can prevent
schistosomiasis (aOR=2.09, p=0.001) increased the risk of noncompliance.
Recipients who do not know if schistosomiasis can be treated had more than twice higher risk
of not adhering to MDA (aOR=2.39, p=0.033). Believing that there are other treatments for
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schistosomiasis aside from praziquantel (aOR=1.45, p=0.037), and that praziquantel is used for
purposes other than deworming and schistosomiasis treatment (aOR=2.15, p=0.021) were all
associated with higher chances of not taking the treatment.
In contrast, there are some factors that were shown to lower the probability of refusing
praziquantel during MDA. Farmers (aOR=0.62, p=0.038) were observed as less likely to be
non-compliant compared to the unemployed and students. Those who have participated in past
MDA had 70% lower odds of not complying with the recent MDA (aOR=0.30, p<0.001) than
those who did not participate in the past three MDAs. Recipients who were informed at least
one week prior to MDA were 92% (aOR=0.08, p<0.001) less likely to refuse the drug. Having
heard of schistosomiasis was also associated with lower risk of non-compliance to MDA
(aOR=0.22, p=0.045).
The knowledge that infection can be acquired by contact with infected water was associated
with reduced risk of non-compliance. The older age groups 31-40 years (aOR=0.30, p=0.028),
41-50 years (aOR=0.20, p=0.002) and >50 years (aOR=0.28, p=0.012) with knowledge on how
schistosomiasis is acquired showed increased compliance to MDA as compared to the 18-30
years of age who were not aware of this. Among respondents who were not aware that contact
with infected water can transmit the infection, those who are over 50 years of age showed more
than three times higher likelihood of non-compliance compared to the youngest age group
(aOR=3.45, p=0.010). Another group who had significantly higher odds of non-compliance
were the respondents of 18-30 years of age, who despite being aware that the infection can be
acquired by contact with infected water, were twice more likely to be non-compliant
(aOR=2.47, p=0.018).
In conclusion, people who are young, female, and have not participated in the last three
previous MDA are more likely to be non-compliant to preventive chemotherapy. Of the
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women who did not comply, 44% were breastfeeding or pregnant at the time of MDA. This is
despite the DOH guidelines indicating the benefits of giving praziquantel to infected pregnant
or lactating women. Those who were uninformed of the up incoming MDA activities were also
significantly more likely not to comply. The guidelines given to health workers in the rural
areas can also be improved to give a more direct and clear criteria for those eligible to take the
drug during MDA. In addition, lack of knowledge and presence of misconceptions about
disease transmission, prevention and treatment also promotes treatment non-adherence similar
to findings from Uganda. These findings emphasized the importance of educating the residents
and identified the information needed by the residents to encourage their compliance to MDA.
The importance of the BHWs in achieving the targets for MDA implementation are also
highlighted by our findings with respect to the association between the community compliance
and the level of their knowledge. In a country like the Philippines, where there is an inadequate
number of health workers, BHWs can be a great support in implementing disease specific
programs as educators and advocates that will mobilize the community and encourage the
members to participate. But to enable them to perform this function, they must be equipped
with the correct knowledge and proper training.
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Chapter 7:

Future Directions

There is doubt whether MDA alone will be sufficient to attain schistosomiasis elimination
globally by 2025, or even by 2030 as targeted by sustainable development goals (SDG).88 One
of the major concerns with its implementation is the low coverage rates and patient noncompliance. This study has shown that misconceptions and poor knowledge promote noncompliance to treatment, giving emphasis to the importance of health education programs in
achieving success in implementing disease control programs such as MDA. In a review of
health education and sanitation interventions around the world and their role in the control of
helminths infection, Asalou et al, reported that implementation of at least one of these two
strategies with preventive chemotherapy decreased the prevalence and intensity of infection.89
Health education campaigns should provide information about the disease such as the signs
and symptoms, transmission, prevention, control, and treatment, as well as the rationale for
taking medications in the absence of diagnosis to promote understanding of personal risk and
develop the need to avail with treatment. These should also cover behaviors and practices that
would decrease the risk of infection and promote good health like avoidance of contact with
possible infected areas, sanitation, and the use of protective clothing and wearing of boots.
Among health education interventions, audio-visual presentations and videos tend to be more
appealing and can draw the interest of target audience. A study in China found that a cartoon
video had significantly better effect in improving knowledge and hand-washing practices of
children, and had resulted in a lower incidence of soil-transmitted helminths compared to a
health education poster.90 This may be presented in schools, in community assemblies and in
the RHU where people can view it while waiting for other health services. An illustrative flipchart similar to the one developed in Zanzibar,91 which BHWs can use when they visit
households in the community to educate residents, may also be a helpful tool in disseminating
information.
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One of the weaknesses of MDA is its reliance on one drug. Praziquantel, administered as a
single oral dose of 40 mg/kg during MDA, has been shown to have less than 100% efficacy
and is not known to protect against reinfection.92 It is effective in killing adult worms, but not
the migrating schistosomula and the early stages of the disease. Ross et al. recommended an
annual split dose of 60 kg/mg of praziquantel and 6 mg/kg of arthemeter which is known to be
effective against the early Schistosoma stages.
In countries like the Philippines and China where the zoonotic S.japonicum is endemic, bovines
have been shown to have high infection rates and a substantial role in human schistosomiasis
transmission.92 With high coverage and compliance rates for MDA, there may be assumptions
that once the prevalence is reduced to below disease control levels (e.g., <1%), transmission
will remain low and it is unlikely for schistosomiasis to re-emerge as a public health problem.
But transmission will continue because of the presence of animal hosts, such as bovines, which
was estimated to contribute 28.7 million S. japonicum eggs per day to the environment.36,93
Hence, there is a great need to include treatment of bovines in areas where S. japonicum is
endemic and human/bovines coexist.
An evaluation of large scale schistosomiasis control programmes has concluded that snail
control has been the most effective strategy to decrease disease prevalence with long term
effects.94 This emphasizes the need to include snail control in the prevention programmes.
However, mollusciciding can be very expensive given the large area of the transmission zones
and the price of niclosamide. Niclosamide is also classified as a pollutant, hence its use should
be limited and is even prohibited in some countries. Identifying “snail hotspots” and doing
targeted mollusciciding is the strategy adapted in China and in our study site in Northern
Samar, Philippines. People must be trained in identifying the snail intermediate host and the
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“snail hotspots” using Global Positioning System (GPS), and the proper application of
niclosamide in the identified areas.
Political support is another important factor in the success of disease control programmes.
Strategy for schistosomiasis control should include water, sanitation and hygiene (WASH)
interventions.95 Provision of safe and clean water supply and toilet facilities should be
supported by the national and provincial government. They should also provide funding for
training of local health care service providers, and incentives for BHWs serving in these rural
and urban areas. The Philippines, like most low to middle income countries suffer from
unbalanced distribution of health professionals, with the remaining health workers
overburdened with workload. The help of BHWs augment the local healthcare manpower. But
the government should invest in training them to be more effective in providing support
services to the professional health workers, and provide incentives to motivate them in
performing their duties. Communication with the community is very important to encourage
programme ownership and to build relationships at the grassroots, which is fundamental in
community-based activities.2,96
To progress towards interruption of transmission and disease elimination, the implementation
of preventive chemotherapy must be intensified and integrated with other strategies. The
success of these integrated strategies lie in the commitment of international and national
agencies, and most importantly, of the community itself.
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