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ABSTRACT

The malaria and Intestinal Helminth (TH) pasasites co-exist and arc prevalent in the tropics
duc to favourable climatic conditions and poor sanitaty praclices. These parasiles have
adverse e(Tects on cognitive development, cducational performance and school anendance
of children. The epidemiology of Malsria and Intestinal Helminths Co-infections (MIHC)
among children have no1 been fully documented in Nigeria and comsmunity-bascd studies
are also limited. The epidemiology of MIHC among children in OnaAra Local

Govermment Area (OLGA), Oyo State was therefore investigated.

A cross.scctional survey was conducted. A two-stage cluster sampling technique was used
losclect 131 househo!ds having children 6 months-17 yeass {romi six scnlements one from
cach of the six rural wards within OLGA. [nforsnation on socio-demographic
characleristics, environmental hygiene, preventive practices on hclminthiasis and malana
from each houschold was oblained [rom houschold heads using a semi-struciured
queslioanaire. Single stool and finger prick blood samples were collected from 376
children ftom selected households. Kato-katz and formol-cther techniques were employed
to process stool samples for microscopy while Gicmsa-staincd thick blood smears: were
used 10 screen for malarie parasitcs. Subsequently, £23 children asymptomatic with
maluniu perasilucinia (irespective of the presence or absence of FH) were followed-up for 6
weeks 10 detect acue malania, therealter second blood samples were collected 1o confirm
Malana Porasitzemia (MP). Data were analyscd using descripeive statistics, Chi-square lest

and Kaplan-Mcier stalistics a1 5% level of significance.

Mean age of children was 6.5 + 0.4 years and 52.9% were females; age distribution was
46.2%, 41.1% and 12.7% for 0-5 year, 6-11 yecar and £2-17 ycar age-groups respectively.
Several (73.3%) sourced their drinking water from wells and 83.0% defccated in the bush.
Only 9.0% used mosguito ncts. Some (55.7%) used entihciminthic drugs to prevent worm
infecnun, 21.0% used herbs while 23.3% did not practicc deworming. Number of childten
who submitted both samples, blood sample only and stool saomple only were 162, 212 and

2 respeclively, Prevalences of asymptomatic malaria, 1l] infections and MIIIC were
vi

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



51.1%. 37.0%. and 27.8% rcspectively. Ascaris lumbricoides was the only IH species
identified in stool samples. Among all age groups, the 0-Syctr age-group had the highest
prevalence of MP (57.3%), while the 6-11year age-group had the highest prevalcnces of
MIHC (59.5%) and IH infection {52.1%). Al follow up, MP clecarance rate of 7.3% was
detected; 92.7% remained positive and 36.6% of these developed acute malaria while
63.4% remained asymptomatic. Incidence rale wos 5.3/100 peison-weeks for co-infected
children and 7.3/100 person-weeks for children infected with MP only. Ove:2ll mean
survival time {time from recruilment into follow-up until incidence ol acute inaiaiia) was

5.2 + 0.3 weeks.

Intestinal helminth and its co-infection with malana constituic & major health butden
among children of 6-11 year age-group whtle those under {ive are more prone lo malana
alone in the study area. In addition, modifiable risk practices which have potentiel for
promoting malaria and intestinol helminth infecticns nbound in the communities; hencc
community-based infegruted control programmes among children ond health educotion for

caregivers is advocated.

Keywords: Malaiia, Inicstinal helminths, Pasusitic co<nfectioas, Risk practices.

Word Count: 492
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CIWAPTER ONE

INTRODUCTION
1.1 Background of study

Malaria has remaincd an issue of public health concern, especially in the tropieal regions
of thc world. Pregnant women and children below five years arc the most vulncrable
population. According % the World Health Organisation (WHO), therc weie an estimated
216 million episodes of malaria, of which approximately 174 mi'lion cases (81%), were
from Afiica; 655 000 malana deaths; of which 91% occurred in Afisca and approximately
86% of global malaria deaths were of children under 5 years of age (WIO. 20| la).
Malasia in Nigcrin, results in an estimated number of 3.5 malaria episodes per pcison-year
for childscn under 5 yeass; as well os o total of 15-110 million clinical cases per year. The
cucrent malaria related annual deaths for childien under five ycars of age are estimated ot
pround 300,000 (285,000 — 331,000), and 11% of motcmal mortelity (NMCP, 2008).
Maloiia’s economic impact i s enomious with about N132 billion lost 10 malasia anaually in

form of treatment and prevention, cost and loss of man hours among others (Jimoh et af.,

2007).

In developed countries, the availability of fiinds and resources has led to impioved and
advanced heeltl: care scrvices cvident in high quality diognosis, affordability and
accessibility of cflective drugs, high-speed tele-medicine for  health management
infoanaiion system, computerized monitoring and surveiltance system which tianslates to
wide coveruge of rediment, control and early case detection, accessibility and availability
of skilled hezlth providers, application of novel and cutting-edge sumntegics fiom ongoing
clinical rescarch and trials. All these exptain the wide margin in mostality and morbidity
rates of these countries compared to developing countries. Countries in sub-Saharan Alftica
bear the heaviest burden of malaria These countries are among the poorest in the world
and widespread poverty on the continent continues to play a role in the burden of the
disease {(Yusuf e/ al.. 2010). Also, high prevalence and morbidity of Soil Transmiticd
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Hclminths (STHs) hos been reported to occur among Lhe poorest populations in the least-
devetoped countries of the world (WHO 2001a, WHO 2012b). Poverty promact the
condilions where discases thrive, and is o significant {actor tn the escaloling poor health
conditions of these countries especially in their rurnl grcas, given that majotity of the poor
live in such areas. The climatic condition prevalent in the tropical tegions 1s another
plousible factor responsible for the high incidence and prevaience of malarin in endemic
countsies.  Several reasons exploin why populations in developing couniits arc
dispropettionately nflected by climatic changes as compared o populations i developed
countries.

There is a strong correlation between climatic conditions and inlectious diseases. For
example, in arcas holo-endemic for malorin, Lransmission is perenniai. Temperalure and

surface waler hove impor:ant influences on Lhe insect vector. Mosquiloes need access (o

stagnant waler in order to breed, snd the adults need huvmid conditions for viability.

Wormer temperotures enhance veclor breeding and reduce the pothogen's maturction

period within the vector organism. Very hoi and dry conditions can scduce mosquilo

susvival; consequently malario morbidity worscas duting the 1ainy seasons ond lends to

decrense m the dry seasons (WHO, 2003). In tropical tegions, favourablc climotic

conditions, povetty and unhygienic preclices enhance the co-infection of malarin parasilc

with other protozoan and painsilic infections, cspeciolly infections with similor

geographical/spatial distribution and cpidemiological patiemn. A typical example of such

parasile is the intestinal hciminth, olso referred to as *“Soil Transmitted Helminths (STH)",

they are not fore=iga lc tropical areas, and in fact most people resident in such communities

assume their presence o be more or less normaol. However, intestinal helminths have

deleter cus eftects in the bady and on other vitol organs. Wotse slill, they can be deadly in

the cvent of internction with other parasitie infections like malsria (Gollagher et ol., 2005,

Le Hesran ef af., 2003, Yalich et al., 2009, Adegnikn e/ af,, 2010), Approximately, one-

third of the almost thiee billion people that live on less than two US dollars per day in

developing regions of sub-Sahacan Aftica, Asin, and the Americos, are ¢stimated W be

infecled with one or more helminths (Hotez ef al.. 2000). The most common helminth

discases wosldwide ore those coused by infection with ascarinsis, trichuriasis, and

hookworm, followsd by schistosomiasis (Holez ¢r af.. 2006).
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“Co-infection™ is used to describc concurrent infection of a host with 1wo or more
infectious agents. It explains the simultaneous infection of a host by multiple pathogens.
The global prevalence figures on co-infection among human hosts arc not availsblc, but
co-infection is thought 10 be commonplace (Cox, 2001). Co-infections involving helminths
affect abaut 800 million people worldwide (Crompton. 1999) and is of pastieular clinical
importance when they interact with other pathogens within the same host. Helmiaths are
endemic in the tropics as are the Plasmodium infections with similar geographical
distribution (Keiser e# af., 2002). Thus the overlapping distiibution of these perasites result
in 3 high rate of co-infection (Adrienne ef af,, 20G5), which may cause syneigism and
anlagonistic intcraction bciween helminths and malsria parasites within the human host

(Mathieu 2002, Kirsten 2005).

Both infections affect all age groups but mostly children. Studies have shown that younger
children are much more predisposed to heavy infections with intestinal parasites because
their immune systems are not yet fully developed and they also habitually play in fuecally
contaminoled soil (Rao ef al., 2006). Age-siatilied epidemiologic studies tndicate that the
prevalence of asymptomatic Plasiodium infections increases in carly childhood,
beginning to decline with 1he gradual acquisitiono f immunity, in contsast, the prevalence
of STHs increases throughout chitdhood to o relatively siable plateau or show a slight
deciease in adulthood. Thius school-age children, rather than pre-school children or adulits.
are most at risk of ptusmodium-hclminth co-infcction, and thereby at greatest risk of the

consequences of co-infection (Brooker ez at.. 2007).

£.2 Problen statement
The implicstions of co-infection among children are quitc grave, in addition 10

considersble mortality and morbidity, infcclion with intcstinal helminths affects a child’s
cognitive/mental development, gowth ond physical fitness while nlso predisposing
children 10 other infectious agents (Stephenson et af., 1993, Simeon et al., 1995, De Silva
et at £997). In 1um these indirecily, have adverse effects on cducational performance and

school altendance of these children. Despite the plausible implications of sinvilar
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eavironmenial and socio-cconomic conditions in ihe djstribution of malario and intestinal
helminths, as well as the susceptibility of childien, few studies have explicitly focused on
identifying predictors of co-infection wilh these parasites among children. Contflicting
reports also exist on the role of hciminths in development of malaria. Some suggest that
the ubiquily of these parasites results in high rates of co-infection (Pelney and Andrews,
£998); and that co-infection of both parnsiles may cause various morbidities 1n tnfected
individuals. (Adtieane ef al., 2005); others atgue thsl worms reduce/suppress mnlatio
(Nacher eraf., 2000 and Brulus ¢ of., 2007, Nacher e al., 2001b).

1.3 Justification of study

Considering the possible consequence when moze than one parastics co-exist in a host, the
vulnerability of different people 1o similar infections and the prevalence of malaria,
helminthiasis and their co-infection in favorable environs; this study is very important to
elucidate the epidemiology of co-infections of these parasites among ruml dwellers

especially children since they are more prone and cxposed to these infections.

1.4 Aums and Qbjcclives of the study
1.4.1. Brond objcclive

To determine the burden of molaria and intestinal helminths eo-infection and their

determinants among childzen in tural communities in Ona-am LGA, Oyo state Nigeria.

1.4.2 Specific nl:j;:r;ivss nre (o;
» Delermine the prevalence of asymptomatic malaria, intestinal helminth

infections and malaria and intestinal helminth co-infections among children in
the study orea.

o Determine the incidence of acute malaria among children with asymptomatic
parasitoemia in the study area,

o Describe the risk practices for malarin-intestinal helminths co-infections
among carers in the study area.

» Deterrmine the associolion between malana co-infection with intestinol

helminths infection and the development of acule malaia.
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CIIAPTER TWO

LITERATURE REVIEW

2.1 Malaria

2.1.1 Lifecycle of malaria

Malaria is causcd by a parasite. called Plasmodium which infects a person’s red vicod
cells 1t is transmitted fiom one person 10 another by the bite of the female Anopheles
mosquitoes  Five spccies of plasmodium affect man; thesc are pP.falciportin, me,f‘
P.ovale, and P.maiortac and P.knowlesi. The parasitc goes through 2 complex cycle 1n
both the mosquito and in humans before transmission can take place. Figure 2 1.1 gives an
illusiration of the lifecycie of the malaria parasite

Figure 2.1.1 Lifecycle of the malaria parasiie
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The malara parasite life cycle involves an insect vector (mosquito) and a vertcbrate
(humen). This begins when an infecied female Anopheles mosquito pieices a peisan's skin
to take a blood meal, sporozoites in the mosquito’s saliva enter the bloodstream and
migrate 10 the liver where they infect the liver cells multiplying asexually and
asymptomotically for s some days. These sporozoiles infect liver cells and matute tnto
schizonts. which rupture and releasc merozoifes, this is colled cxo-cryth:ocyu'c schizogony*
Ihe merozoites then escape into the blood ond infect 1ed blood cells 1o begin the
crythrocytic stage of the life cycle (erythrocytic schizogony). Within the red blood ceils,
the parasites mulliply fuither, again ascxually, periodically bieaking out of theis hosis 1o
invade fresh red blood cells. This pcriodic rclense of mcrozoltes occurs simuliancously
causing typical waves of fever or chills in the host. Thus blood stape parasitcs ore
responsible for the clinical manifesiotions of the disease. Some miercroires differentiate
into mole (microgametocytes) and femple {macrogamctocytes) gamctocytes. This is the
sexual erythroeytic stage. When a mosquito pierces the skin of an infected person, it
potcntially picks up gamclocytes within the blood. While in the mosquito's stomach, the
microgametes penctsaic the macrogametes generating zygoles. Thss 1s the SpoOTOZONIC
cycle. The zygotes become motile and clongated (ockinetes) which invadc the midgul wal)
of the mosquito where they develop into oocysis. The oocysts giow, rupture, and release
new sporozoltes. The ncw sporozoites then develop and travel 1o the mosquito's salivary

gland, complciing the cycle. incculation of the sporozoites into a new human host
perpetuales the malaria life cycle,

It is woith mentioning that £, vivax and P. ovale sporozoiles do not immediatcly develop
into cxoerythrocytic-phasc merozoifes, but instead produce fiypriozoites that remain
dormuunt for periods ranging from several manths (6-12 months is typical) to as fong ps
three ycars. After a period of donnancy, they reactivale and produce merozolfcs.

Hypnozoties ore responsiblc for long incubation and latc relopses typical of P. vivax

infections.

Also, thiee conditions nre 1o be met for malario 10 occur: f{irstly, anopltefes mosquitocs
must be present, in contact with humans, and in which the parasites can complclc the
“invertcbiate host™ half of their life cycle; secondly, humans must be present, who arc in

contact with Anopheles mosquitoes, and in whom the parasiles con complete the
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*vertebrate host" half of their life cycle; lastly, malaria parasites must be piesent (CDC,
2012). However, malaria patasites arc often transmitted fiom one person to another
without requining possage through a mosquito (for example: ftom mother to child in

"congenital malaria” or through transfusion, organ transplantation, or shared needles).

2.1.2 Clinical signs and symplonis of malarin

Gencrally, symploms of maloria are: fever, headache, severe chills or rigor. profuse
swealing and general body ptins, Some patients, cspecially children may have vomiting,
cough or diarrhoea . [n peisistent and recurent infections, anacmio may be present.

Malatia tends to be more severe in children under five years old. Symptoms sinii siiowing

about ten days to four weeks afler being bitten. For under-fives typical symploms of
malana include: fever, shivenng, cold, irritability ond drowsinecss, poor appelite,
slceplessness, vomiting, stomach pain and rapid breathing, Children older than five asually
have similar symptoms as adults (Babyccntce, 2012}, The sevcrity and course of a clinical
attack depend on the speeies and st:ain of the infecling piasmodium pacasite, as well as the
agc, genetic consltitution, malaria-specilic immunily, and nuuitional status of the child, and

previous exposure 0 antimalarial drugs (Coulfield s al.. 2004 and Fowowe, 2011)

2.1.3  Clinical case definitions of malaria
a). Uncomplicated/acule malaria:

Fever or histoly of fever associated with symptoms such as nausea, vomiting and
diatrhoea, headache, back pain, chills; myalgio, malaise, aches and body pain, weakness,
tiredness, pallor. anorexia, jnundice, hepatosplenomegaly, whete other infectious discases
have been excluded (WWHO, 200icand FMoH, 2008a).

b). Severe majaria;

Fever and sympioms as for uncomplicaled malaria but with associaled signs such as
disorientation, repeated vomiling, prosiration, hypoglycacmia, circulatoty collapsc, renal
feilure, hyperpasasitaemia. loss of consciousness, convulsions, scveie anacmia, jaundice,
kaemoglobinuria, spontaneous bieeding. pulmonary ocdema. shock (WHO 2001¢, FMoH
2008a)

¢). Confirmed case: Demonstration of malasia porasites in blood (ilms by examining thick
or thin smears or by Rapid Diagnostic Test (RDT) for P falciparum dingnosis (WHO
2001c, FMoli 20088). Worthy of mention i8 the foct that microscopy is the gold standard
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for Laboratory diagnosis of malasia. A study by Rafacl et of., in 2006, assetts that a highly
effective RDT could avert over 100.000 malaria rclated deaths and about 400 million
unnecessary treatinents (Rafael et al., 2006), However RDTs have been sepotted (Murray
ond Bennctt, 2009) to have limited sensitivity porticularly in mixed infections and
infections ot low concentrotions of patasites.. Thus microscopy remains the gold standard

in the laboratoty diagnosis of malaria.

2.1.4 Malarin in children: morbldity and mortality sitnation in Nigerin

According 10 the latest Molaria Indicator Survey (MiS) repont for Nigerio, up to one-
fourth (25%) of the malonal discase bunden in Aftica was from Nigeria. Malariain Nigeria
is endemic. Eleven percent (11%) of matema: mortality was related to- malanio; il also
coniributed up to 25% of infont mortality and 30 % of under-{ive mosiality, resulting in
about 300,000 childhood deaths annually (Nigeria Mataria Indicator Survey, 2010). .

This tising burden of malariain Nigeria calls for serious aticntion, The 2010 MIS reported
o higher pioportion (35%) of under-fives who had o fever in the two weeks before the
susney compared to 16% in the 2008 survey (FMoli, 2008b). bt also ccported that four in
ten Nigetian childien (42% of childien age 6-59 monihs) were infected with malasia and
the discasc was most common in South West and No:th Central zones whete half of all
childien were infected and least comimon in South East Zone where prevalence among
children was 28% (NMIS. 2010)

Young childien are much more vulnetable 10 nll fooms of maloria because their immune
systems nie not yet fully devzioped. whilc in under -fives they have not yet developed
effective resistance 1o the disease. Moloria can have o devastating effect on children’s
education. Repenied infections cause childien 10 miss large number of school periods.
Anaemia, o complication of frequent malaria oteacks, interleres with children’s ability to
concenizale in Jearning and causes chronic faugue. Repeoted illnesses from malario can
also exncecbate any malnutistion, which can both deciease the cllectiveness of anti-malotia

drugs and increase childien’s susceptibility 1o the other main Killer diseases like diarrhaca

and pneumonia (Malaria Consortium. 2012)

Considering this alaiming situation, it becomes vety pestinent to access every possible

moans 0 eombat this disease; existing strotcgles must be impioved. new rescasches
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towards devejoping better results and policies should be encowaged, education and
reoricntation of the public, more cspecially caregivers, should be sustained, also capacity
building programmes for cotmmunity health woikers and hcalthcaie providers must be
given priority.

Itis in this context that many researches are diverging inlo other plausible areas that could
in any way influence the malaria situation in our environmicnts so as to proffer suitable

intetventions towards malaria eradieation or at least minimal prevalence.

2.1.5 Risk (actors nssociated with malaria

Vaious siudies have investigated the relationship between risk facters and molaria
nansmission. Each of these factors cithcr siogly or combined infiuence malaria
occurrence. In o prior study carried out in Africa, (ProtopofY ef <f., 2009), a conceptual
model was developed to explain the necessity of undersianding the influence and role of
cetoin predictors of malaria to guide Molaria Control Effaris iii African Highlands. Figure
2.1.5.] below is the schcmatie diagrum of the model. It highlights some of the risk factors

ofmalario as described in this study.
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Fig 2.1.5.1 Conceptual mode} of important risk factors affecling malania prevalence
in the African Highlands (Protopopof¥ ¢t al , 2009)
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Following the model. the risk factors ace divided in three areas, vis-a-vis: Biological,

Environmenta! and Human - related

Biglogical nsk factors of melane

The host

Age is 8 very significant predictor of malaria. Younges children; especially the under-fives
are reported to be more prone to malasia compared to other age groups (Lusingu ef af,
2004. Reybum e al , 2005, Yaxoume ¢f af , 2008, Camcito ¢t af ., 2010)

Another imporiant biological factare is immuntty. Children below the age of five have low
immunity against the parasile thus have grester chance of experiencing high case fatality
(WHO, 2011a). Pregnant women are also among the high risk groups. Pregnancy has been
sepocied 1o alter the immune response system especially in primigravidae (Okoko, 2003)
Dwing the latier stages of pregnancy, malaria infection, in combination with matermal
anacmia, impairs foetal weight gain and contiibute (o intrauterine growth retardation or
premuturity and thus result in low birth weight This has becn demonsiraied most
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convincingly by uials of malaria prevention strategies in which both drugs ond bednets

were shown to reduce these adverse outcomes (PFID, 2010, Menéndcz, 2007).

The health siatus of an individual is another plausible biological lactor. It is svell
eslablished that undcmuirition offects the immune system ond increases the incidence,
durauun wid scvcrity of nany infectious discases (DFED, 2010). There is, however,
reasonable cvidence for a link between some aspects of both ocute and chrenic
malnutrsition and scvere molaria Bejon, ¢f af., 2008b. ()ndemutrition prolongs the scverity
of malaria episodes ond increases the chancc of death (Caulfield ct nl., 2004b), Chitdren
who have severe chronic undcmutrition arc twice as likely to die of malorja as children of
noimal height (Black ¢f al, 2008). Children who arc acutely undermourished (of which

thete arc 55 million worldwvide) are two 10 threc times more likely 10 dic of malaria (Black
et al., 2003).

Additionplly, the influence of genctic factors coanot te over-emphesized. Persons who
have the sickle cell teait (heicrozygotes for the abnormal hemoglobin gene HbS) are
relotivcly protected against £. falciparum malacia and thus enjoy a biologic advantage.
Also, the prevatence of hemoglobin-relrtcd and blood cell disorders such as Hemoglobin
C. the thalasscmias and GéPD dcficizncy, scc moie prevalent in malaria endemic arcas and

are thought to provide protection from malanal disease (CDC, 2012).

The Vector:

Insecticide resistance:

Insecticidc-based control measures include indoor spraying with insecticides and the usc of
insesticide trenied bedncts (TENs). These arc the major ways to kitl mosquitoes that bite
indoors. However, alter prolonged cxposure fo an inscclicidc over seveial generations,
mosquitoes. like other insests, may develop resisiance, thus able to survive eontact with
such an insecticide. Since mosquitoes can hove many gencratlons per year, high levels of
resistance Con anse very qQuickly. The development of resistance 10 insecticides used for
indoor residun) spraying was a major impediment during the Global Malana Eiadication
Campaign. Nonethcless, cautious use of insecticides for mosquito control can limit the
development end spread of resistance (CDC, 2012).
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Refractoriness :

Some Anopheles species are poor vectors of malaria, as the parsitcs do not develop well
(or at all) within them. These is afso vanation within speeics, In the laboratory, it has been
possible to select for suains of An. gambiac that are tefractory to infection by malaria
paasites. These refrncloty stsains have an immune response that encapsulates nnd kills the
parosites aftcr they have invaded the mosquito’s stomach wall. Thus in the oicas where
these strains of mosquitoes thrive, malaria prevalence will be low. Also scientists can study
the genetic mechanism for this response, replicate and employ it to achieve the goa! of

eliminuting melarie in the nearest tuture (COC, 2012).

Envitconmenis] factors

Climate is a key detesminant in the geog:aphic distabution and the seasonality of malnsia.
studies have associaled warming trends to the increase in mnloria lransmission
(Loevinsohn ¢/ al., 1994; Poscual ¢! al.,, 2006; Paiz er at., 2002) other studics show no
association (Zhou, 2004., Shanks et al., 2002, Small e a?.,2003, Bonora ef of., 2001).

In addition, rainfs!ll can create collections of weter which become breeding sites where
Anopheles egps are deposited and larvae and pupae develop into adulthood, this is very
common in wropical arcas. To transmit malaria successfully, female Anoplcles must
survive long enough aftcr they Jusve become infected (through a bleod meal on an infected
human) to altow the parasites they ncw harbor to complete their growth cycle which takes
about 9-21 days st 25°C or 77°F. Warmes ambicnt temperatures shosten the duration of
this extrinsic eycle, thus increasing the chances of transmission. Conversely, below a
migimum ambient of 20°C or &°F (for P. falclparum), the extrinsic cycle cannot be
completed and nwolaria cawnot be vaocsmitted. This exploins in pat why malatia
transmissicn s grealer in wartier arcas of the globe (tropieal and semitropical areas and
lower altitudes), paiticularly for P. fefc/parum (CDC, 2012).

Climate also determines hwnzn behaviors that may increase contact with Anopheles
mosquitocs between dusk and dawn, when the Anopheles are most active, Hot weather
roay epcoursge people to sieep outdoors or discournge them (tom using bed nets, During
harvest seasons, agricultuial workers might sleep in the fields or nearby focales. without

protection against mosquito bites.
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Human related factors

Many studies have reported o positive association between human ottitude, perception,
practice or behaviours and malarin transmission, FFor example, prevalence of malorio and
socio-cconomic status of caregivers have been reported ns having positive corrclation
(Olaschinde er al., 2008, Klinkenberg et al., 2005, Lowrence es af.. 2004); findings have
reported that children whosc carcgivers have littic or no education have more tendencies to
have ntolaria contparcd to those whose parents are educoted (Dike ct al., 2006, Godwin ¢/
al.,2010).

Among geo-politicol zones in Nigeria, the southwest zone has been reporied to have the
least use of insecticidc-treated nets, little wonder it is olso the zone withi thie highest
presaleuce of inalaria. Only a few children less than five years (30%) sicpt under an
Insecticide-Treotcd-Nct (NMIS 2040, Ekundayo e af,, 2011),

The hypgicenic conditions of household environs has also been associated with malario
prevolence. o recent study by Adcdotun in Oyo town, Oyo sizic {Adedotun, 2010) reported
envitonmental hygiene as o significant predictor of maluria prevalence. Similor conclusion
was obtoined by Nsaghoin Comeroun (Nsagho ¢er G/, 201 1).

The weattnent sceking pattem of carcgivers can also influence maloria occwrence in o
related study, the use of local herbs seemcd to be o better option in many houscholds
compared to oithodox medicine despite numerous campaigns ond health eduention
(Aibinuuls, 2007) onthe use of cilcciive antimalarial drugs.

Houschold amenities and envitons have also been linked with molana biansmission.
Children living in honses wiith mud roofs hove significantly higher risk of getting 7.
falciparum infection compared 10 those living in iron-sheet roofed houses (Yazoumé,
2006). the study further asserted that the more aflucnt houses moy have better sealing

househc!ds children may be better nourished and hence less susceptible to infection
(Yazoumé, 2006). Atieli in his study in Kenyo proposed that ceiling modilication is likely
1o be scceptable ond is expected 10 be of grestest benefit when used in combination with
olber mafana conuol sirategies (Atieli, 2009). [n another study conducied in Cameroun,
malaris pesssite prevalence end parasite density were significantly higher in the individials
of wooden plank houses than those of cement biick houses
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Inhabitants of houses surrounded by bushes or garbage heaps and swomps or stagnant
waler showed higher malaria parasite pzevalence and densities compared with those fiom
cleaner surroundings. The study also indicated that poor environmental sanitation and

housing conditions may be significant risk factors for malaria paiasite. (Nkuo-Akeuyi,
2006b).

2.1.6 Update on malaria diagnosis and casc ninnagement

The Federal Ministry of Hcalth (FMoH), Nigeria in the Implementation Guide: for
Parasite-Based Diagnosis of Malaria released in year 20] |, reiterated the advocacy foz
easly diagnosis; prompt and eflective treotment as the basis for the management of malaria
and key 1o redueing malaria morbidity and moitality. It stated that the demonstration of the
presence of malaria parasiles prior to treatment with antimalarial drugs is fundrmental to
this goal ond that clinical diognosis has limited accuracy and leads to over-diagnosis of
malario with resultant wastage of antimalazial medicines, and inappropriote tzeatment of
non-malariol feveis (FMoH/NMCP, 2011).

Also, WHO recommended the univeisal usc of diognostic 1esling 10 eonf/irm matana

infection, followed by oppropriate treaiment based on the resulls. Diognosis wos seid 10 be

increasingly impoitant, not only 1o have ceitsinty aboul malaria cases bul also (o avoid

unnecessary consumption ol antimalacia! drugs, ‘which inereases the risk of malaria

parasite resistance (WHO, 2010). Thus pasasite based dingnosis is the right approach and

should be the fiist step in the diognosis and ease management of mataria,

2.1.7 Challcnges in the ireatment of malaria

Prampt acd efTective treatment of malaria within 24 houts of fever onset with an effective
antimalnrial ogent iS aecessacy (o prevent life threatening complications. Howbeil these
ase ol witboul chalhenges in the third world. Firstly majority of malaria cases are seen
within the informal health scctors (Childinfo, 2012), most coiegivers visit diug hawkers,
patent medicine sellers, herbalists, and traditionnl healers/aitendants (Ajayi ef of | 2002).
Unfortunately, most of these care providers ase not knowledgeable or well acqualinted with
recent RUidelines and policies for tieatinent as stipulated by the govemment, Some are not
edueaied and only scll or give out the drugs just 1o meke a living; they are more coneetned
about the financial gain they will make in their sales than the health of their clients. Thus
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many patienis especially children die of mismanagement, some due to improper diagnosis

andfor wrong prescription and others become resistaint to drugs.

In many countries, porusite-based diagnosis has not yet been fully appropriated in malana
case management amidst the escalating statisties on the contribution and eflorts of funding
bodies in the distribution of diagnostic materials like RDTs. Furthermore, the World
Health Organisation, has stiputated in i1s guidelines, that uncomplicated P. /falciporum
majaria (the most Icthal and pervasive malaria parnsite in sub-Saharan Africa) should be
treoted with an ACT (Childinfo, 2012). Regrettably the situatlon is still far from it. Drugs
like chloroquine which have been discournged are still prescribed and dispensed by many
healith care providers in our setting (Mecgan ¢r al,, 2011), despite vericuz oulreach

programs organized 10 educatc carcgivers on mataris case management

2.2 lichininths

2.2.1 Epidemiology of liclminths

The word heiminth comes from Gieek hélmins, meaning & kind of worm. *\Worm™ refers to
any of & number of creeping or burrowing inveriebrale aaimals, as those of the phyla
Annelida, Nematoda, or Platyhelminthes, with long, slender, soft, Aexible, rounded or

flatened body and often without obvious appendages or limbs.

Helminths are a division of eukr:yoiic parasites that. unlike extcmal parasites such as lice
and Oeas, five inside their hosi (Maizels et af., 2003). They are worm-likc organisms that
live and feed ofl' living hosts, receivmg nowrishment and pretection while disrupting their
hosts' nuuient absorption. causing weakness and disease. Those that live inside the
digestive tract are calied infestinal parasitic helminsths. They can live inside humans as
well as other animals. Thesc are the type of intestinal parasite that resides in the human
gastiointestinal tract. They represent one of the most prevalent forins of parasitic disease.
They are olso referred 10 as “intestinal worms™ and “soil-transmitted helminths (STH)"
Soil-traronijtted helminth is a term referring to a group of parasitic disenses coused by
nematade worms that are transmitied to humans by foccally contaminated soil. The soil-
trazgmiged helminths of major concem (o humans ore Ascaris {umbricoides, Tyichurls
trichiura, Necotor americanus and Ancyfosfoma diodenale, The lates! estimates indicate
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that more than 2 billion people are infected with these porosites, The highest prevalence
occurs in areas \here sanitation is inadequsteand water supplies are unsafe (\WVHO 2012b),
[n medically onented schemes the flatwoims or piatyhelminths (platy from the Greek root
ncwnng “Tlar) inelude Aukes (tremotodes) ond tapessontis (cestodes). Roundwoims ore
nematodes (ncmato from the Gieek root meaning “thread™). These groups are subdivided
for convenience according 10 the host organ in which they reside, ¢.g., lung flukes, exira
intcstinal topeworms, ond intcstinal roundworms, Hciminths develop thivugh egp, lasval
(Juvenile), and adult stages (Castro, 1996). They undergo difTerent stages of growth and
development and this is related 1o the epidemiology and pothogcenesis of helminth discases,
as wetl as for the diagnosis and treatmcent of patients harboring these parasites,
Platyhelminths and nemaotodes that infect humans have similar anstomic feotures that
reflect common physiologic reguircments and functions. The outer covering of helminths
Is the cuticle or tegument. Pronninent cxtemal strictures of {lukes and cestodes ase
acctabula (suckers) or bothsia (false suckers). Male nematodes of several species possess
accessory sex organs ltat are external modifications of the cuticle. Intcmally, the
plimentary, excretory, and reproductive systems can be identiflied by an experienced
observer. Topewonns are unique in lacking an aiimentary canal. This lack means that
nuirients mus! be absorbed through the tegument. The blood flukes and nemotodes arc
bisexual. All other flukes ond tapewom» species thot infect humans arc heymaphroditic,
With few exceptions, adult flukes, cestodes, ond nematodes produce eggs that are passed in
excretions or secrctions of the host (Castro, 1996), Typical pictures of named helminths

and their eggs arc shown in Appendix H.

2.2.2 Ascaris luithricoldes: as & typleal example of STHs

Ascenasis is the most common human worm infection. Infection occurs worldwide.
According to the World Health Orgoniastion, severe ascaris infections cause
appioximately 60.000 demhs per yeer, mainly in children (WHO 2001b). Ascaris
honbricatdes is the lusgest nematode (roundworm) parasitizing the human intestine. 1t is
mof corrmmon in tropical and subtropical areas where sanitation and hygiene arc poor and
causes an estimaicd 20,000 deaths each year (NIAID 20F1). Ascariasis is caused by
ingosting the eggs of ascarls. This can happen when hands or fingers that have
axiamimatad dirt on them are put in the mouth or by consuming vegetables or fruits that
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have not been carefully cooked, washed or pecled. Human facces in streets, fields, and
yards are a major source of infective eggs in heavily populatcd aress; also the usc of
human feces as fertilizer may also permit transmission of infective eggs by food that is
grown 1n the soil and catcn without being thoroughly washed. The eggs of ascaris do not
infect humans when first excreled by the worm. The eggs are very resistant 1o exiremes of

lemperalure and humidity and require sevcral wecks to develop and become infective
(NIAID, 2011, CDC, 20t2).

Children are infected more oficn than adults, the most common age group being -8 vears
(WHO. 2001b). They olicn beeome infecicd afler putling their hands to their mouilis alter
playing in contasninatcd soil. The infeetion is likely to be more serious if nulrition is poor.
Eating uncooked food growu in contaminatcd soil or inigaled with nadzquately trealed
wastewater is another ficquent avenue of infection. Many faclors. including the large
number of cggs produced by a female worm, the propertics of the eggs. cnvirormental

conditions, and poor sociocconomic seitings facilitate the spread of the pagasite and thus

determinc 1he geographic distribution of the disease (Adcoye ef al., 2007. Mwangi ¢t al.,

2006, Brooker es al., 2007). Below is a pictorial rcpresentation of the Lilecycle of Ascaris

lumbricoides.
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Figure 2.2.2 Lifecycle of Ascaris lumbricoides

(Sourec. COC's Parasutes and Hexlth page, http /Avwvww.dpd. ode.govidpdy/ HTML/ascanasis him)

Mature male and femz!c worms live and mate in small intestine of the human host. The
female produces eges Fertilization oceurs, fertilized eggs become infectious after two
weeks in soil- they remain viable and can pessist in soil for yeass The fertile egas develop
into embryos and (depending on the environmental conditions 1.¢ optimum being mosst,
warm, and shaded soil) become infective after 18 days to scveral wecks These eggs are
passed in the stool of an infected pason

Ascaris lumbnicoides, or “roundworm®, infections in humans oear when an infective egg
13 ingested [meco-orally by intake of contaminated food or waler. The egas hatch and
develop into larvae (immature stage) in the intestines of the host, The larval worm then

penairates the wall of the duoderum and enters the blood siream where they develop
further The tarvae ase carried in the bloodsiream to the lungs. They migrate upwards from
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the lungs into the throat, where they are coughed up, swallowed, and thus retumed to the
small intestine. Once the 1arvac retum to the small intestine, they develop into adult worns
and mate. The female adutt worm, which can grow to more than 30 cm in length, may
produce up to 200,000 cpgs per day. An adult ascaris nay livc up to 1 and a half Years.
The Male and female warms mate aad the females lay eggs in the intestines beginning the

lifecycle all over again. The ingestion of these cggs by another person perpetuates the
lifccyclc.

Symplems of Ascariasis:

dost cases of ascariasis arc asymptomatic. The first sign may be the passoge of a live

worr, ususlly in the facces. If symptoms do occur they can be light and include abdominal

discomfort, The clinical cffects of hcavicr infections include o wide sanpe of
manifestations with synyptoms associatcd with the migratior of juvenile or adult worms in
infected organs. In a severe infection, intestinal blockage may cause abdominnl pain,
patticuharly in children, People may also expcrience cough, wheezing and difficulty in
breathing, or fever this is duc to migretion of the worms through the body. Other common
complications include pncumonitis duc to passage of worms in the lungs, with pulmonaty

cosinophilia; and biliaty and pancreatic cbstruction by worms (USAIDNTD, 2009; WHO

2001b). The intcnsity of clinical signs is usually related to the worm burden in infected

individunls. Serious, cven faial, bul Jess common complications of ascanasis result from

the infiltration of the larvaz into sensitive tissues, such as the brain, and from the migration

of the adult wonmts into various body struciures, where they produce abscesses and toxic

manifestntions {(LSAID/ANTD. 2009).

2.2.3 The burden and conscquences of helminthiasis in children

Approximitely two billion peaple or almost 29% of the world's population are infected
with soil-treagmitted helminth infections worldwide. Soil-transmitted helminth infections
arce widely distiibuted in tropical and subtropical areas, with the greatest numbers
occurring in sub.Saharan Aftica, the Americas, China and East Asie. Over 270 million
preachool-sge children and over 600 million school-ege children live in areas shere these

parmiies are intensivcly transmitied, and ore in nced of wreotmient end Ppreventive
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interventions (\WHOQ, 2012b). In on earlicr WWHO estimnte it was reported that A.
lumbricoides infects over 1 billion people, 7. irichiura 795 million, and hookwonns
(Ancylostoma duvodenale and Necator aniericanus) 740 million (WHO 2004).

Children are particularly susceptible to the adverse effects of helminth infections due to
their incomplete physical development and their greater immunologieal vulncrability, high
mobility a:d lower standesds of hygiene, school-age childeen are particularly vulaerable
(Montresor e¢ at., 2002). They tend to harbor the greatest numbers of intestinal worms and

schistosomes and as n resuli, experience growth stunting and diminished physicai fiiess as

well as impaired memoiy and cognition (Crompton ¢/ af., 2002). These adverse health

consequences combine (o impair chitdhood cducationol performence. reduce school

attendance (Miguel er al., 2004) ond account for the obscrvotion thnt hookworm (and

presumably other diseascs eouscd by porasitic worms) reduces future woge-coming
capacity (Bleakicy, 2007)

[nfection with A, lumbricoides moy contribute substantially to child morbidity when
associoted with malnutrition, pncumonia, colcric discases, and vilomin A deliciency.
Ascariasis adverscly offects children's grovth and development. Also worth mentioning
are the studies ul Ezeatnama et al, 2005 and Sokti ¢/ of.. 1999 on worm butden in the
Philippines and Indonesia, respectively, Both outhors found significant negative impacts of
helminthic infection on memory and flucncy. Worms maoy also conteibute 1o malnuirition
by creating anorexia. A study of 459 children in Zanzbar ceported that mothers noliced
sponiancous increnses in appetite after their children underwent o deworming regime
(Stoltzfus er al., 2003). Infection with STHs is particularly o problem in the developing
world where fcod and walcris usually unclean, and many people simply do not own shoes.
Many wulk miles barefoot only to collect contominsted water for their families, and as o

result conmact diseases and helminths,

People infecied do not usunlly have symploms except for patients with o heavy werm load.
Geoerally conditions associated with intestinal hclminth infection include intestinal
obstinxtion, insomnia, vomiting, weakness, and stomach pains; (John @ al.. 2006) whilc
the natural movement of worns and their attachment 10 the intestine may be gencrally

uncomlortable (or their hosts. The immune response triggered by helminth infection may
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drain the body's ability to fight other discases, making affecied individuals more prone to
co-infection (\Vatkins ¢ af., 1997). One way in which intestinal helminths may impair the
development of their human hosts is through their impact on autiition. Intestingl helminth
infection has been associnted with problems such as vitamin deficiencies, stunting, anemia,
and protein-energy malnutzition, which in tum affect cognitive ability and inteliectual

development (WHO, 1987) This relationship is particularly alenning because it is gradual

and ofiten relatively asymptomatic.

Studies on soil transmitted helminths in tropical regions of the world have always indicated
at Icast 10% occurrence among any study population however school children remain the
age group most vulncrablc. In a study conducied in Ethiopia, nine species of intestinal
hclminths were identified with an oveiall prevalence of 27.2% amoang students aged 5-24
years (Tadesse, 2005), 28.6% prevalence of ascariasis among school children aged 1-16
ycars in Nigeria (Adefemi and Musa 2006), another study in Ogun State, Nigeria by Ekpo
reporied a prevalence of 54.9% in an urban govemment school, 63.5% in a rural
govemment school, and 28.4% in the pnvate school, the most common wonm being
Ascaris lumbricoides (Ekpo, 2008), In Zonzibar, Tenzanio a prevalence of 73.7% in the

ruwral and 48.9% in the peri-urban setling were recorded with school-aged children showing

the highest intensitics (Knobb er 2f,, 2010). More recent studics conducted among Nigerian
school children, reported 40 2% intestinal helminth prevalence in Osogbo (Qjurongbe e
al., 2011), 49.5% in Anarnbra State (Emmy-Egbe ¢r al., 2012), 46% in Bosso, Notth
ccotra! Nigena (Adabara er al., 201 1) and 75.6% prevaleace for ascarinisis eamong children
aged 1-5 years in Edo State (Osazinwa, 201 1).

The control of helminth infections in developing countiies is of considerable public health

importance and several factors have been essociated with these infections.

RIisk factors

Husrt and Adamu in Malaysia and Nigeria respectively identified Ihe consumption of raw
vegetable or salad as a risk factor for an infection with A, fumbricoides (Huntt 2 al.. 2012,
Adainu e al., 2012). Similar conclusions were rcported in previous studies and
documentations (Knobb e al,, 2000, Blumenthal and Pecascy, 2002, Blumentiinl and
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Fleisher, 2001).Two studies carricd out in Saudi Arabia ond Turkey, indicated association
between mother's educational level and awareness of pasasitic infestations (Nogwa snd
Magda, 2010, Okyay «f al.. 2004) although in Nepal, no significant differcnces were
observed in parusite positivity rates in relation to Jow litemcy' rotes of curers (Batu et af.,
2004).

Furthermiore, poor sanitary conditions or contominated wuler supplies wete significontly
associated with the transmission of Ascaris infections (Melraj e af.. 2008). Some other
studies rcported socio-cconomiic status, water supply, sonitory disposal of {ncces and
family size (Ekpeyong er ai.. 2008, Obiukwu ¢f al., 2008, llechukwu ef «i,, 2010, Ngui ¢
al., 2011, Huart er al., 2012) 10 be reloted with peevalence of intestinai heliminth infections
ia humans.

A study among schoot-agc children living in Mafia Island, Tanzania rciteratcd that
{betwecen 0 — )5 years of age) hasbous hcavy intestinal wonns and arc the group most
responsible for contaminating the environment and transmiitting these infections (Albonico
et al., 2002).

2.2.1 Challenges in the control, prevention and treatment of helminthiasis

At the 54 World Health Assembly 200}, a dcclamtion was mode towards atiainment by
2010; 8 minimum tergct of regular administsation of chemothesapy to ot least 75% and up
to 100% of all school-age childeen ot risk of morbidity, this is referred to as “resolution
WHAS4,19”, Member Stetes wese vrged (o

» give high prioriiy to implementing or intensifying conirol of STHs and schistosominsis in
oreas of high taasmission while monitonag the quality and eflicacy of medicines;

+ sustain suecessful control activities in low-1spasmission areas in order to eliminate STHs
and schistosemiasis as a publie-heaith problem;

+ promolc access 1o safc water. sonitation and health education through intersecioral
coliaboration;

» mobilize resousces in oder to sustain contsol activities for STHs and schistosomiasis.
However, current update informs that the attainment of the 75% coverage of regular
sdministration of preventive chemotherapy to school-age children at risk of morbidity from

STH end scitistosomissis by the targel year Iins not been reached in many countties, Only a
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third of all childrenin need have received appropriate treatment for STHs; in 2008. 16% of

infected children were treated worldwide. Only three countries: Burkina Faso, Cambodia
and the [.ao People's Democratic Republic, were noted 10 have reached the World Health
Assembly target (\WWVHO, 2001 a).

l A likely reason for the lag in achieving this goal might be the issue of negligence.
Helminthiases have oficn been ignoted and as such receive little or no attenticii in the
hcalthcare planning and budgeting of countries particularly 1n the tropics. Many Funding
Agencies and NGOs do not have helniinth infections as included in the diseases of core
inferest and as such very litlle funds are available for the suppoit of ne!minth prevention,
contro! ond treatmenl. This neglect is possibly because of the asymptoinatic presentation of

the infection and the fact that these worms could b hasboured for ycass without immediate

clinical manifestations. Howcver, the long-sterm effects oj” these worms are deleterious,
sometimes eausing pesmnanent hecalth challenges. Also the co-infection of these worms with
other diicase ssuggests increased morbdidity inthe hosts. [t is in this premise that the World

Health Organisation included STHs as one of the Neglected Tropical Discases (NTDs).

Secondly, the needs of populations affected by NTDs are major factors for the delay in
attaining “resofution WHA 54.19", Wrecked by poveny, these populations do not have the

funds to feed, they lack basic amenities like potable water and good living conditions vis-

a-vis approved housing stnitdards and spacing; some studics have linked access 1o safe
water and proper spnitation to the persisicnce and prevalence of hclminthiases (Pinheiro ¢
al., 2011, Luxtugman et al.. 20i2). [n the nopics, proper sewage disposal amenitics are
either absent or insuflicient; the people also lack sufficient funds to buy drugs for
prevention and iseatmenl when necessary. Uniil these prablems are sellled the prevalence
of helminthiascs will remain endemic in the populations aiYected.

Thoe is olso the chollenge of erratic information systems, Data on STHs aje plways
incomplete, delayed, inaccurate, insullieient or non-represeniolive. At all levels, most of
the bealth workers lack professional skills and Iasck profieieney in collection and 1eporting
techniques pacticularly in current health manngement Informatlon system. Thus
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surveillance is deficient, weakening implcmentation and cvaluation stralegies lowards a

hclminth free populace.

Lack of Govemmental support is another limitetion. There is usually, lock of sufficient
funds from the individual govermments of the endemic countiies 1o support inslitutional
infrastructure, 10 fund medium and long-termn rescarch projects and 10 own responsibility
of these projects. However, reseatch capacily development remains on important
endeavour and if not cncouroged, cvidence-based knowledge refcvant to the hcalth
concems of local communitics and policy-makers for implementation of adcquate practices
in such nations wil} be lacking (Health link, 2006). Govemmenis shorid be sesponsible for
fiuiding issues and ownership of progtammes on helminthiasis contini, by so doing the
effoits of cxtemal donor agencies, research funding bodies and foundalions,

pharmuccutical compaides, and non-govemmental development organisetions should be

complemented; the national government can even take over whal is olready received from

cxtiemal sources, thus suslaining the success of conlrol and climination efforts made (Osei-

Atweneboana et af., 20)2).

In discase endemic countries therc is limiiation m research capacity for helminthiases and
other infectious diseases, especially in areas that requie the application of advanced
technology for disease control such as functional genomics and bioinfosmalics
investigations. Resenrch on NTDs and helminthiases is not considered a priority, receiving
very little aucnuon {Osei-Atwencboana e o/., 2012). There is also Lhe lack of expertise in
the development of new reagents, products and approaches for diagnosis, anthelmintics,
vaccines, and integsted vector control, which are crucial for the sustained success of
cusrent piogremraes for the conttol and elimination of hclminthinses (WHO, 2007). All
these contitbute to the poor management of helminthises and needs serious attention if we
musi achieve the goal of regular administation of chemotherapy to at least 75% and up 1o

100%% of all school-agc children ot risk of mozbidity.
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If this condition is to be ameliomted, the procurement and distribution of essential
medicines tor NIDs must be given prior consideration. Quality-nssured medicines must be
made fully accessible and given free of charge for patients and all vulnerable peisons
especially children. This can be achieved by establishing o functional ond sustained
monitoring and evaluation system for delivery of these medicines.

More 1esearch into new diagnostie tools and medicines, coverage, compliance, acceptance
ond impact of interventions peculiar 0 STHs infections should be encoureged and funding
available. This will bring out novel, evidence-based interventions and ideas (o%ards n
more efTective and eflicient conibn! sgainst the spread of these infections.

Funtheninose, control programmes in endcinic countries should be eneouraged as it has
been demonstrated 0 be benelicinl. This is known as preventive chemotherspy. liere,
school.age children ase teoted thiough school-healih programs, also preschao! children
and pregnant women at visils to health clinics, A study in Kenya demonstrated that
deworming programs improve school aitendance by 25% (Miguel and Michael, 2004); also
another study in Ameiican South found that acheol ollendance and enrollment grew
signilicantly in the schoolage populations that beneflited most fiom the Rockefeller
Foundation's deworming progroms, leading to a long-teim increasc in income as weil asa
rise in literacy rates (Bleakley, 2007). By using schools as \reatment cenues, Buikina Faso,
Cambodia and the 1zo People’s Democrutie Republic have achieved the targer set by the
World Health Assembly of treaung 75% ofschool-aged children (WHO, 2010b).

Global clianges shou!d also be put into considerstion. Planning for the development of
prevention and contol measures for NTDs should take into acoount the possible effects of
porous bordeis, papulation growth and migration, the movements of livestock and vectoss,

and lie political and geographical consequences of climate change (WHO, 2010b),

Monitoiing and cvalustion instrwments should be devised oad deployed to essess the
effectiveness of reseavch capacity building stmtegies in the same 1igorous way they are
applied to quantify the impact of contol interventions. This would provide evidence-besed
arguments for the continuation and improvement of capacity building {WHO, 2010b).
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2.3 Co-infection with alarla and intestinal helmioths

‘There has been, an awakened research interest in recent times 1o explore the interaction of
Plasmodium sp with other pasositic infcctions having similar epidemiological pottem, as

this could unfold vital informntion necded for the achievement of a maleria {ree populace.

2.3.1 Malarin and Intestinul helmindss Interactions

Co-infection is the concurrent infection of a host by more than onc pathogen. I has also
been expressed us the norn in noture (Hleitgers of of., 2008, Booth ¢t af,, 2002), cspecially
in communities endemic for helminth infections of different species and similurly exposed
10 infection with plasmodin (Booth ¢! al., 2006).

By distribution, over o third of the world’s population, mainly those iiving in the tropics
and sub tropics ore infected by parasitic hclminthes (woms) or one or more species of
Plasmodium (De Silva e¢ aol., 2003, Soow e¢r ai.. 200%). in sub-Saharen Africa ond

elsewheie, helminthiasis are frequently co-endemic with malana (Hotez ef al., 2006), ond

HIV/AIDS ( Borkow ¢t al., 20086). It s therefore nol uncommon for on individual in this

region 10 be co-infected with the molaria-cousing paiasite and one or more pamsitic worm

{Brooker ¢t al., 2006b, 2009, Diuilhe ¢r «f., 2005) or HIV (Kjciland et al., 20086).

The ubiquity of these pamsitcs in these areas results in high rates of co- infection (Peiney
and Andrews, [998). It is utsc speculated thot interaction with both infections within a host
might have signilicent consequential altcrations in tcrins of morbidity, pathology, and rate
of recovery. Such co-infections hove additive ellccts, such as severe ansemia, incrensed
tmasmission of the malaria cousing parasite, HIV, end/or increased susceplibility 10
infection wiili these pathogens as well os exacerbated progression of these two Killer
diseases (Gallagher et al., 2005).

The results from the Comore study by Murmy et al.. 1977 on the protective cflects of
Asarissis tirst aroused the intesest of meny rescarchess in conducting rescarches about the
associalion of the maloria parasite with intestinal helminth. The study repoded that
children with heayy infection of ascariasis had very low incidence of malaria. The authors

suggeticd that (he infestetion with ascariaisis could have led to nutritional defielencics in

26

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




these children which crcated an unfavorable environment for the malario porasite to thrive.
For nbout two decades there were no other studies in that area unt:l recently,

Since then, many studies have been conducted to elucidate the assoclation between these
two infections, however ilic fndings have semained contradictory and conflieting.
Valencio e al., in 2010, conducted o comelation study nnd concluded thot there was
actuully u comelution between Lhe falciparum molorio and ascaoriasis, though low (R¥:=
0.086) but this correlntion was stronger into the clusteis of towns with prevalencs of
dAscarls tumbricoides infection. Other studics suggested no celation between (ic two
helminlhs and malario (Shapirocs al., 2005, Bejon ¢t al., 2008),

Some rescarchers assert that intestinol helminths aggravate malario porticularly severe

malaria (L.e Hestan ¢t al., 2003, Yatich ¢f af., 2009, Adegnika ¢t al., 2010) while so many

other studies hove concluded thot intestinal heiminthis especiaolly ascoerinsis have some

protective cfTects against malaria (Nacher et al., 2000 and S:utus ef of., 2007, Nocher ef a!

2001 b).

Studics conunue 1o show that helminths cither exacerbnie (Le Hestane er al.,, 2009) or

reduce (Nocher ¢f af ., 2001b, 2002) the severity olrnaloria,

interaction between helminth infections and malaria is thercfore of considerable public
health importance. snd more findings suppont the (act that hclminth infections aler
suseeptibility to clinical maiaria (Nocher et af.. 20010, Nacher 2001, Druilhe e¢f al., 2005,
Hotez et al.,2006. Borkow. 2006) and moy result into antagonistic association in causing
various morbidities in infecied individuals (Adricane es al., 2005). Pierre asserts the fact
that worins could coastitute a confounding foctor in 1the assessment of efficacy of mataria-
coatsol (ntervenuon, iacluding vaccine prototypes in clinicol trials. The study suggested
that if it 12 confirmed that worms aggrovate development to clinical malaria. then a novel
means to contiol moleie would hove been discovered (Diuille ef of., 2005).

Agimal models nlso exist lo support the fact that helminth infections moy increase
susceptibility to malaria end the effects of co-infection may vary by malario snd helminths
species and the intensity of the infections (Akhwale ef al.. 2004). Several other reports in
Kenys. Nigetia, snd some other countries of Africa suggest an odditive impact of co-
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infeclion on ancmia confounded by socio-cconomic. genctic, and nutritional factors
(Brooker et al., 2006a, Akhwale et af., 2004, Egwunycnga 2001).

Somec risk factors have also been associoicd with malario-intestinal helminth, these include
ogc, houschold size/clustering, cducational status, knowledge of hygicnic pmctices,
sociocconomic slatus, residence, and toilet {acilitics, environment, and genetics (Brooker
efal., 2003, HHotez ¢ al., 2008, Yatich ¢f al., 2009).

Conversely other studics suggested that helminths were protective and could reduce the
dcvclopment of symptoms or curteil scverity of malarial discase i o co-infected
individual. Infection with A.Jumbricoides was associalcd with a protecive, dose-dependant
cfiect against ccrebral molario and was found to hold for all helminths in a subsequent
study even after controliing for nutritional status and personal prolection mcasures againsl

mosquito biting (Nacher e/ al., 2002). In contrast, the risk of non-severe malaria and mixed

plasmodia infections hes been suggested to be increased among individuals infected with

hclminths compared to uninfected individuals (MNacher ¢f of,, 2005a, 2002). Thus, in Thaoi

adults, infection with helminths appcars to lead 0 an increased tisk of non-severe malaria

but prolect against severe malario.

From recent co-morbidity studies
Prevolences of co-infection in recent studies contiriue o draw atlention. In a study

condueted in Cote d'lvaire (Yapi of al.. 2012). the prevalence of P. falciparum.mansont
and P falciparum-hoakworm were 15.98% oad 18.16%, respectively. In another study
arnong outpatienis i1n Ethiopia, 19.4% were infected with beth Plesmodium and intestinal
helmintbs (De=garege ef of , 2012); nlso a different Cote d’ [voirien study observed a 27,9%
concurrent infection with Plasmodium and hookworm in school-aged children (Righetti et
al.. 2012). In Osun Slate, Nigerip, the prevalence of Plesmodium [olcipazum, intestinaol
helminth infections, and co-infection of malarin and hclminth observed in o study were
25.6%. 40.2% and 4.3%, respectively. At a closer view, conclusions made from the
ioleraclioas observed between these infections are contrasting In the Ethiopian study, the
[ikelibood of being infectcd with non-sevcie P. falciparum malario was significantly
higher in individuals infected with intestinal hclminths, pasticulsrly 1n those with A,

18

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




tumbricofdes olone. T, trichivra alonc or S. monsons alonc compered 1o individuals withoul
intestinal heiminths. Similorly, prevalence of non-severc maleria (. falciparum and/or P.
vivax) was significantly higher in individuals infected with intcstinal hclminth or
A limbricoides olone compared 1o individuals without intestinal helminths (Dcgarcge,
2012). In the same vein co-infecied children in Cote d’lvoirc had lower odds of anemia and
iron deliciency than their counterparts infected with P, falciparum: alone (Righetti ¢t al.,
2012). Also, in the study by Ojurongbc ¢/ al., gco-helminth-positive children tend=d to be

parasitacmic and there was slatistically slgnificant association belwcen helminth staius and

parasitaemia.

Contsastingly, Righetti et al, from their findings suggest that interaction bciween P,
falciparum ond light-intensity hookworm infections vary wiihi age and, in school-aged
childien, may benefit the host through prevenling iton deficiency anemia (Righetti ¢t af.,
2012),

Panticipants older than five ycars were at highei risk of co-infection compored to their
younger in Abidjan, southerm Cote d'lvoirc. However, multinomizl enalysis of co-infection
of P.falciparum-S. mansoni refiected no significont associntion of oge and sex to the co-
infection (Yapi ¢f al,, 2012).

Another conclusion made by Adcgniko ct al., ofler o review on “Epidemiology of malasta
and hclminth interaction: a review (rom 2001 to 201 1™ suggested a development (ownsd a
protective effect of Ascaris lJumbricoides and Schistosoma hematobium, and worsening
clfect of hoohwonn and S. mansoni on the pothogenesis and incidence of malana,
respectively (Adcgniko e/ al., 2012).

From another perspective, Knowles afler a mciz-analysis study on the elfect of kelminth
ea-infection on maloria in mice concluded thot her findings were consistent with the
hypothesis that whether the immune responses elicited by helminth co-infection would
promote or inhibit maloriol discase depends on the existing balance of pro- and anti-
inllammalo1y responses mounted agalnst molaria parasites in a given host (Knowles ¢r aj.,
2011),

29

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




From the fore-going, the rescarch interest into the interoctions betwveen intestinal helminths
ond malasia parvsitcs continue 10 deepen.

A newer ond interesting hypothesis was foimulated by Nacher in n recent revicw article.
He recommended that fusther verification should be done, since mony studics, though in
different cpidemiological settings, suggest thot helminth-infecled patienis have morc
gomctocytes, and have less symptomotic malaria, longer-lasting infections, and are more
stiaactive for vectors. Therefore if it is verified that patients co-infected by worms and

malariu could be o *“transmission hud” this would be an intcresting piece of suategic
information in the context of the spread of onti-motariol resistance nad the malario

cradicotion attcmpts {Nacher ¢f al., 2012).

In conclusion, the conflicting reports from these studies have been linked to difTesences in
study designs, stability of maloria 1masmission in the siudy area. sample size, study
population and other factors. Thercloie more studies are needed, cspecially prospective in
design, since many observational studies hove t¢en conducted and arc subject! to
wuncasured bias, this will provide more rcbust cpidcmiological evidence of the
intcracuouns between helminth infections and malaria.

However it remains important (o undersiand the true role of these intestinal helminths
because of the implication in management of these infections.

I truly there are some protective effects of these wworms on the malaria parasite, whot are
the possible consequernices of intecventions like mass trealment on a population or the herd
immunity of such & people?

If however the helminths aggravate malaria, then yreatment of helminthiasis will need more
ottention and stiatepics to ensure fostcr and wider coverage as this might be another way to

reducc the unchanging prevalence of the malasia scourge.

Other issucs ansing!

Arc the Intestinal helminths tiuly protective? If they ore as some studies suggest, since
they reduce (or mther “delay”™) the Progression to development of symptoms, what happens
to the malaria perasites in the host system? Arc they actually clesred or still multiplying?
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CIHAPTER THIREE

METHODOLOGY

3.1 Study Arca

The study was conducied in Ons A Local Goverment Area, Oyo state. [t is locoied
southeost of lbadan, the capital of Oyo state Nigeria. 1t covers a total land aren of 425,544
squarc kilometers with a population density of 707 persons per square kilometer. There are
about 56,406 childien under the age of five years and 12,515 inihnts according to daia
from National Programime on Immunisation 2007. Older children are about 124,999 and
aduls asc 100,630, The LGA 1s made up of adout 400 villages which are divided into 1!
wards - 3 urban, 2 pen-urban and 6 ruol wards. The residents of the area are mainly
Yorubas The people are of Christianity, Islamic and 1raditiona! teligious backgounds and
are ptedominantly formers and unoders. Among ogricultural activities pmcliced by the
pcople are gon processing. oil milling, poultry, piggery and fishing. Matana is holo-
endemic in the LGA with percnninl lransmission. The climate is thot of tiopical minforesi

a0nc.

3.2 Study deslgn
Cruss-sectivnal suricy was careied oul 10 obtaun baseline information on clisractetistics of

the study populations. This was complemented with the blood and stoal sample collection
malaria parasite test, and stool analysis 10 determine prevalence of asymplomatic
parasitacroiz, and malaris-inicsiina) belminth co-infection. Subsequently, a six-week
longitudinsl follow-up study of all consenting asymplomatic subjects swas nested into the
study for active case detection of progression to acute malatia. Second blood 1est was then
conducted 10 confirm prescoce of absence of parasitsemin at instance of acute malaia
symptons during follow up period or at end of study for those still esymptomatic.

1
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3.3 Study period

The study period was from Fcbruaiy 2011 10 June 201 ).

3.4 Study population

The study population included children between the ages of 6 months and 17 years living
within the study arca and whose caregiver.

3.5 Incluslon critcria
The study population included any child:
» oged between 6 months and 17 ycuys.
e who had been resident in the siudy areo up to six months or more.

» who was supposcdly healthy (had no symptoms of moleria or ony apparent illness)
as ot the time of recruitment.

» whosc caregiver provided written or verbal infored consent

3.6 Excluslon crilcris
The study population excluded any child:
* who was not within the ages of 6 months and 17 ycars.
» who bad not lived up to six months in the study orea.
i o who had any symploms of malaria or other apparent illness as at the time of
recruilment

» whose caregiver declined written or verbal informed consent,

3.7 Sawple size culculation

Samplc siz= was calculated using the Leslie Kish formula (Kish, 1965).

Using n = Zipq

dl’

Whze n=sample size
p= proportion of children who ‘wete co-infected with maloeria and intestinal
helminth, this was 24.7% (rom o pievious study in Camcroun (Nkuo-Akcnji ¢z
al- 2006)

R ?.
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Thus n = 1.96'x24.7%x75.3% = 78§ children

5?
Adjusting for non-tesponse tate of 20% (consideting the invosive nature (blood collection)

of the study and the probability of potticipants changing location since it was farming

scason), the linal samplc size was calculaicd to be N

Where N = nx100

100-r

And n = iniliol saunple size

r = non response rate (20%)

Thus N= 286x 100

= 338.
100 - 20

3.8 Sampling technique

A two stoge sampling technique was used to select 131 houscholds fiom six communilies
of the LGA for the susvcy. Fustly, the six ruisl wards were sclecled purposcfilly
(considering possibility of grestes sprcad of helminthiasis ard malmsia in  aurol
environments) out of the elcven wards in the LGA. Sccondly. six communilies were
selected {one friom cachi of the six rural wards) based on logest populetion size,

accessibility of ooad and the informed conscnt/co-operation of the village

head/repiesciniative.

Sample size wus divided proponionotely among the six communities based on papulation.
In each of tbe seulements seclected, the night side of the major enttance road was sclected
andomly; Research assisionts then visited all households with eligible children in that
arca. In case no one was availoble for the survey or no one was at home when n research
assistant visited. or there was no eligible child or the household head refused to give

3
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consent, the rescarch assistant proceeded to the next houschold. This was done unti] the

sample size for the community was nttained.

3.9 Data collection procedure

Five resenrch assistants (with laboratory science background) were reeruited and tiained in
questionnaire admiinistration and laborolory sample collection. For every houschold
visited, informed consent was obtoined from the caregivcr/head of houschold/aduil

represcnintive then the study questionnaire was administered.

The questionnaisce was dcveloped by team members of the Epidemiology 2nd Bioslalistics
Research unit (EBRU) of the Institutc of Advanced Medical Research and Troining
(IAMRAT), University of lbadan. It was face validated by paother molarin cxpert,
consultoat physician and consultant parasilologisl. Further siill, the instument was
translated ond administered into the local languape " Voruba”. it wos pre-icsted also ot
another LG A different from the study LGA. The insirument is struclured and has three
sections:

Section A was on socio-demogzephic chomgicristics

Section B included questions on risk practices relaled to helminthiasis asd mo!oria

Section C was an observation checklist to be used by the intcrviewer to observe and assess

the household environs.

After administering ihe questionnaire, a laboratory form was filled for each eligible child;

blood samples were coilected and labeled appropriately.

A tlean and well labeted stool container for stoo! collection was then given to the carer
with insuucifons on how to collect the child’s stool somple properly the next moming.

The rexzwsch assistants returned very early the next doy moming to collect the stool
camples, these were temporarily stored in cool-packs ond transportcd to the paiasitology
Isboratory of the Miciobiology Department of the University College Hospito), 1badan for

miczoscopy, This was the doily procedure for each community visited,
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9.1 Laboratory Diagnosis

¢ For malatia porasites

Thick blood films were prepared from the btood samplcs coltected by f.nger prick; the
films were air dricd and stored in slide 1acks. The slides were then transported to malaria
laboratory of the Institutc of Advanced Mecdical Rescarch and Training, Colfege of
Medicine, University ol lbadan for micioscopy. At the molasia laboratory, the bloed
smcaes were stoined with Gicmsa stain and exomincd under oil immetsion objcctive
(inagnification x100) of the microscope. The thick smear was used to determine the
presence of any ascxusl blood stage pamsite. Afer reading 200 ficlds, smcars were
declaced positive ifascxual blood stage parasitc was present and negative if none was seen.

» Microscopic exatnination (lempotary wet mounts) of stool samples
A drop of saline was placed on slides and o small amount of fscces was placed on the
microscope slide using appticator stick. this was mixed in drop and coveied by cover slip.
The samples were then examined microscopically at high povver magnification,

s For the stool samples the formol-cther concentration and Kato-Kaiz thick smear

techniques were employed for quantitative deiermination of helminths ova.

Formalin-Ether Concetsution technique for stool Examination
The specimen was mixed with formalin and thoroughly stitved. A sufficient quantity was
strained through gauac into a cenaifuge tube to get the desired amount of sediment Saline
was mixed with it and centrifuged at about 2500 revojutions per tninutc. The supemstant
was decanted; 10ml of 10% formelin was then added t0 the scdiment and mixed
thoroughly. About Jm! of cther was added and properfy shaken in an iavested position for
some seconds aad (hen the siopper was removed coscfitlly. The resulting solution was
centiifuged at 1500 rpm for about | minutc and four layess were produced The three top
layers were deconted carefully, and adhering dcbns were removed from the top with a
colton swab. The remaining sediment was mixcd with the small amount of fluid that drains
back from the sides of the tube or a smatl drop of formalin or saliae was added. Finally wet
mounts were prepared for microscopic examination The presence of any helminth ova was

considered positive; the absence of It negative.
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9.2 Follow up

Follow up usually commenced the next doy, depending on the result of the malara parasite
tests. Any child positive for asymptomatic malorie parasitaemio (irrespective of the
presence or absence of intestinal helminlhs) were followed up for six wecks (lo cover the
incubation period of the malorio parasite in a malaria endemic zonce) to determine lime to
devclopment of symptoms of acute malarie.

These children were visited weekiy for active detection of acute malaria using a follow up
questionnaire; functional phone numbers were also given 1o carets (o contsct the research
assistants in the event or devciopment of fever (by subjective diagnosis). At coch point, the
carcr ol the child is intcrviewcd on eny clinical developments/issues arising since each lost
visit.

With the onset of acute maloria on or before the 6th week, szcond blood samples weee
collected 10 re-confirm parasitacmio; once confirmed. the patient was trealed with
Aremisinin f.umclantrine (AL); also Referrals were made 10 the nearest health center and
University College Hospital for presentation witli severe cascs or olber seiious ailments

nol related to the outcome of interest.

At the end of the study period, those sui! asymptomatic and oll those diagnosed with
intestinal helminth were treated with AL and appropriote onti-helminthics {mclbendazole
and albendazole based) as the case may be.

3.9.3 TreatmenUreferim! process for posliive cases

Drugs were catticd olong in diy packs/cartons during the follow up period; the research
assistant: conducting the follow up weie properly tzined on how to administer the diugs.
The research assistonts explained the dosage thoroughly 1o the carer and gave him/her
some health education/advice that will help in the wellness and health of histher children
including proper personal and cnvironmental hygicne. They atso followed up the children

who were treated until they recovered.
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Figurc3.10 ELOW CIIART SHOWING STUDY PROCESS
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3.11 Dala anilysis

The dota was enteted in EPI doto 3.1 statistical pockoage and analysed using SPSS i5.0
stotistical software (SPSS Inc. USA). The outcome variables measured included malario
parasitacmia, helminthinsis and co-infection with malaria and intestinal hclminths, acute
molotia. Independent variables included different characteristics of the childien and 1heir
carers as weil as the home environment.

Descriptive statistics such as fiequencies, proportions, mecans ond confidence intcivals
were uscd to summarize the dota. Caotegorical dota were compared using the Chi-square
test or the Fisher's cxact tesl, os oppropriatc. Person-time-ol-risk was used 1o calculote
tncidence rates. The Genera! Loglincar analysis was used 1o quantify the rclationstup
between the categorical vuriables, The Kaplan-Mcier procedute wos used Lo estimale Lime-
to-cvent models. to adjust for the presence of censored cases and estimate the surviva! rate

et each point in time. A p-value < 0.05 was considesed statistically significant,

3.12 Ethical Consltderation
Permission was oblaincd from the local govemment secietariat and head of the

commusities. The ethical opptoval for the study was oblained from the Oyo State Ethical
Review Committee. The findings of Liis study would also be made available to the Qyo

State Minisiry of Health.
Confidentia)ity; Every effori was made 1o protect the idenlity of panicipants. The

imporiance of confideatislity and the protection of the idenlities of respondents were
emphasized dusing Iraining of rescarch assistants for collection of data and laboratory

samples.

[ndividua! conseni;

Dwing the surveys, consent was 0b
included an introduction, the purpose of the study, how questions were 10 be administered,

the risks and benefits to those who pariicipete, infotni2tion sioting that the dato collected
participation Is purc‘)' on o voluntary basis. Writien consent or

(oiged from the carers of the children. The consent form

wil be confidential and that
verbal consent was obtained from cerers. Paiticipants were allowed 1o drop out al anytime

dwing the siudy and not respond 10 questions they did not wish to, this also applied to

collection of laboratory samples.
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BencficenceNon Maleficence:

Piior 1o the commencement of the study, a visit was made 1o the Ministy of Health to

request for free ACT anti-malaria and anti-helminth drug donations which were to be used
for the treatment of the study particspants. The Ministry of Health provided some packs of
ACT anti-malaiia (AL) which assisted 10 the casc manzgenient o some extent; additional
packs of ACT anti malarials and anti helminthics were later purchased to make up for
insufficiency and to ensure that all the posticipants who needed treatment were tr=ated
appropriately.

Dunng the study period, the cacers were instiucted to call some functiona! ghone numbers
given 1o contact the research assistants in the event of any scvere enses or other serious
ailments not related to the outcome of interest. Such were referred to ihe nearcst health
center and subsequently University Collcge Hospital. Furthcrmiore, during the follow up
visitations, the carers were enlightened on personal and environmental hygiene to ensure

malaria and worm free community.

3.13 Data storage

Data was collected through paper questionnaires ond laboratory forms. All data collected
from the sutvey sere cleaned befoie and afler data entry and stoted on PCs and USB
drives. Field notes and hard copics of the queslionnaires were slored in locked filing

¢abinets.
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CHAPTER FOUR

RESULTS

The results of this study arc presented in tlirce major sections: the survey, the inboralory
tests and follow-up study.

SECTION A
4.1 Survey

k1.1, Socio-demographic characteristics of the study pariicipants (chilidren)

Table 4.1.1.1 illustrates the distribution of chitdren reciuited per seitlement. Among the six
sctilements, Gbedun liad the greatest propostion £1(21.5%) of children studied, the Jeast 52
(13.8%) was from Akanmn. Table 4.1.1.2 shows (he socio-demographic choiacteristics of
the children siudied. There were more {emales 199 (52.9%) than males 177 (47.19%). Mean
age of the childien was 6.5 + 0.4 years.
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Table 4.1.1.1 Distsibution of children reernited per scttiement

Community Health.ward 51 (%)
(N =376)

Gbedun 10 81(21.5)
Badeku 3 64(17.0)
Aruromi 2 62(16.5)
Gbada 4 59(15.7)
Ajia 8 58(15.4)
Akanran ] 52(13.8)
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Table 4.1.1.2 Socio-t/emographic charncieristics of the children

Characlcristics - n (%)
(N =376)

Gender

Male 17147.1)
Female 199(52.9)
AQC group in ycars

6 months = 5 169(45.0)
6-11 152(40.4)
12-17 47(12.5)
No response 8( 2.1)
Community (N =376)

Gbedun 81(2L.5;
Badcku GLND)
Attt 62(16.5)
Gbada 59(i5.7)
Ajia 58(15.4)
Aol 52(13.8)
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4.1.2 Socio-demographie characteristics of the carcrs

The socio-demogtaphic characteristies of the carers ace summarized in Table 4.1.2. Three
-“hundted and forty one carers from 131 houscholds were interviewed. Their ages tvere grouped
into six; the modal group was the 25 - 34 age proups and their mean oge 38 + 1.6 years. A
greater number 178 (52.2%) of the respondents were of the Islamic religion. others were
Christians 160 (47.0%) and very few 3 (0.8%) were traditiona) worshippers. Majority of them
276 (80.9%) were Yorubas. Faming 153 (44.8%) and trading (40.6%) were the mwnjor
occupations of the pcople and about 121 (35.5%) of the respondents had no formal education.
Thice hundred and six (89.7%) of the carers were married while others 35 (10.2%) were cither
single parent or separuted. About two-fifihs of the carers were from Badeku (21.1%) and Gbedun

{20.2%) while Akanran had the least (9.4%) proportion of the carers.
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Tahle 4.1.2 Socio-demographic charactceristics of the corers (N=341)

Choracteristic Frequency Percentoge (%e)
Age group (ycars)
15-24 47 13.6
25-34 155 454
15-44 77 226
45 - 54 3] 9.2
55 -64 19 3.6
>65 12 3.6
Religion
Eslun 178 522
Christianity 160 4 g
Others 3 v
Ethnicity
Yoruba 276 80:3
Others 63 121
Maritol stafus
Maric 06 s
Others 35 y
Occupation
o ::-:
Trader l;i: 6:0
UnemplO) ed T 3.2
Student
Educational statu? = 35.5
No formnl educsiion - 39.0
Primny 27 25.5
Secondory /Migher
Comimunity 75 21.4
Baocku 69 20.2
GPCdun 68 19.9
Ajia 50 17.6
Aiaromi 40 1.7
Gbada 32 04
Akaaran
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4.1.3 Knowledge of malaria and its risk practices.

Table 4.1.3 shows the respense of the corers on questions reloting o their knowledge of
motaria and aSSocinfcd risk practices. \When asked nbout the symptoms of malarin they
obscrve in Ureir children, more (han half of the carers mentioned higlh tempemiure 261
(79.0%). loss of apctite 240 (72.2%), rigors/chills 201 (60.9%) headache 197 (59.7%). and
tiredness/child not being active 187 (56.7%).

Out of three hundred ond twenty nine carers, 215 (65.3%) aftirmed thot moloria con be
prevenied; among these, majority 153 (71.2%) stated the use of mosquito coi!, mialaria
drugs 147 (68.6%) and local herbs 116 ($4.1%) os malarin preventive mensures

Only 93 (27%) of the carers reported to own fnseclicide Trented Geducts (ITNs) and
among those who owned ITNs, only B (9%) used them tegulorly.

Two hundred and thirty two (68.1%) of the caress repoited that their children are usually

inside the house between the hoursof § aad 10 pm.
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_Table 4.1.3 Knowledge of malarin and its prevention pructices

Varinbles

Frequency  Percentage

(%)
*Symploms observed and suggestive of maloria
(N =330)
High temperature/fever 261 9.0
Loss of apetitc 240 7.7
Riporsfchitls 201 609
Hcadache 197 59.7
Tiredness/child not active 187 56.7
Cotarrh 149 45.2
Convulsion 145 439
Polcness/no blood/whitc hand 141 477
Vomiting 139 43,1
Cougli 135 40.9
Difticulty in breathing 130 394
\Whether malarla is preventable (N = 329)
Yes 215 65.3
No 114 347
*Malaria preventive praclices
(N=215)
Buming of mosguito coils 153 71.2
Toking of malaria drugs 147 68.6
Using local herbs 116 54.1
Cutting of prass around the house 59 27.4
Making nets on windows/doors 58 27.1
Closing doors/windows 52 24.2
Using insecticide 45 201
Putting on cloths that cover 1hie body 21 12.5
Using mosquito bedncis a3 10.6
Buming of leaves 16 18

g

Possession of Insccticide Treated Bednets?
Yes 93 213
No 248 727
Regularly usage of the Insecticide Treated 3 Y
Bednets (N =93) 05 91 :0
Yes
No : £5.10pm? 109 319
Where is your chlld during the hours 01 5-35p 217 68 1

My child is usualiy outside
My child is usually inside the house

i ——

-

Note: * multiple responses
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4.1.4 Knowledge about intestinal helminths und practices ossocated with their
prevention

A summary of risk practices associated with intestinal helminths mentioned by the careisis
shown in Table 4.1.4. Onc hundred ond thirly two (38.7%) of the carers mcntioned
stomoch pain as the symploms of worm infection, olhers reported vomiting (19.3%),
passing oul worm (13.3%), diarthca (4.0%) and malaria (1.0%). About one-fifth (23.7%)
of the carers did not know any symptom for warm infection.

One hundred and ninety (55.7%) of the carers used anti-helminthics for worm prevention
in their household, 21% used herbs while 23.3% did not praclice dewoiming

Among those who pmcliced deworming, about one-fith 56 (21.3%) reporied to have
dewarmed their children within the past two wecks; 39.1% between 2:6 months; and
12.4% more than a ycar; preceding the susvey.

When asked about how of:en their children put on foo! wears, about helf 176 (51.7%)
specified everytime, 43.2% said only when the child wants to go out, while eighteen
(5.2%) reported 1hat their children do not put on fociwears at all.

About 75% of the carers washed fruits before toking them whereas onc-quarter 87 (25.4%)
did not; almost all 338 (99.1%) of the carers repoited that they washed vegetables before

coasumplion.
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Tuble 4.1.4 Knowledge about intestinal helminths and practices associated with (heir
prevention

Variubles

[reyuency Pcreentage (%)

Symptoms of worm infcction? (N = 341)
Stomach pain (32 38.7
Vomiting 66 19.3
Passing out worm 45 13.3
Diarthoca 14 4.0
Malaria 3 1.0
1 don’t know 8l 23.7
Menns of preventing worm infection (N = 3]1)

Antihelminthic drugs 190 55.7
Rerbs 72 21.0
We don't take anything 79 233
Last time child was dcwormed (N = 262)

Less than 2 weeks ago 56 21.3
>2 - 6 months ago 102 39.1
>6- 12 monhs ego 21 7.9
More than 1 year now Ly 12.4
1 can’t remember/ [ don t kmowfit has been long 3 19.3
Use of footwears (N = 341)

Everytime he/she is at home 176 317
Only when he/she wants to go out 147 432

18 5.2

Not all

\Washing of fruits before eating (N = 341) 5 o
:" &7 25.4

a

Washing of vegetabies before eating (N =341) e 0
s 3 09
Nao
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4.1.5 Observation of household amcnities and environment.

Table 4.1.5 presents the report of the obscrvations of the amenilies in the houschold and
environment of the house.

Most 313 (91.1%) of the children were fiom households who sourced their drinking water
fiom surface water: 276 (73.3%) droank from the well, 67(17.8%) drank from any of
pond/sisreantvriver. Only thirty-three (8.9%) of them were from households who sourced
drinking water from tap $ (7.4%) or borehole 28 (1.5%).

Most of the children were from houses whose walls and fioors were made of mud 290
(77.1%) and 236 (62.8%) respectively,

Many 311 (82.6%) of the children were from houses without any window or door
screesvnet. Three hundred and twelve (83.0%) childien were froin households that
defecated in the bush, only three childten (0.8%) were from households that had n water
cisten.

A look around the house revealed that 121 (32.3%) childcen were from houses having

overgrown vegetations around, eighteen (4.8%) of them belong to houses having weter in

sncovered containers of waler.
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Table 4.1.5: Frequency distribution of

tind| j 1 i
amecnities nnd environment (N = 376). indlngs on Observation of liouscho

Variables

Frequency Percentage (%)
Source of drinkinp watcr
Well 276 73.3
Pond/stream/river 67 17.8
Tap water 28 74
Borchole 5 15
Wall type
Mud/not plastered 290 77.1
Cement/block 86 22.0
Floor type
Mud 236 62.8
Cement 105 27.9
Others 35 9.3
Docs the house have sereen on door
and/or windows?
Yes 65 17.4
No 31 82.6
Type of toilet facility used
Bush k) P2 83.0
Pit tatnine 55 14.8
Woter closet 3 08
Bucket 6 1.5
*Presence of potential mosquiio breeding
site
None 237 62.9
Overgrown vegetalon 121 e
Uncovered containears of water I8 .

r_-"'

|
|

=

Note: * mulisple responses
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SECTION B

4.2 Laboratory proccdures

A total number of 376 children were recruited for the study. Number of children who
submitled both blood ond stool samples. blood sample only and stool semple only were
162, 212 ond 2 respectively. Thus Malaria Pacsite (MP) test was conducted for 374
children. stool analysis for 164 ¢hildren.

4.2.1. Maloria test results

The oversll prevalence of malaria was 56.6%. The prevalence of molorio parusite
according 10 sex, age group and settlement is shown in Table 4.2.1,1. No signlficent
association existed between malarin ond sex (¢ = 0,114, p =~ 0.736) or molaria and
settlement () = 5.007, p = 0.400).

There was a significant associntion belwcen the children®s age group ond malaria (p <
0.05). Ages 0.5 years had the highest prevalence (56.8%) of malarie. The disuibution of
prevalence of malarie shows a gradusi decrcase as the oge increases. Among all the

children who tested positive for malaria, 51.6% werc under 5, 41.4% were between ages 6

- 11, while 7.0% were of the 12 - 17 yents oge group.
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Table 4.2.1.1 Prevalence of malaria pnrnsil.c by child's characteristics

Characteristic

Scx
Male
Female

Community

Akanran
Ajia
Gbada
Arnromi
Badehu
Gbedun

Age group(ycars)

Malaria test result

Positive  Negative  Total y: p value
n (%) n (%) N (%)
91 (52.0) 84 (48.0) 175 (100.0)

100 (50.3) 99 (49.7)

29 (55.8)
25 (43.1)
28 (47.5)
38 (61.3)
32 (50.8)
39 (48.8)

96 (56.8)
77(51.3)
13 (27.7)

2] (44.2)
33 (56.9)
31 (52.5)
24 (38.7)
31 (49.2)
41 (51.2)

73(43.2)
13 (48.7)
34 (723)

199 (1000) O.1}14 0.736

52(100.0) 5007 0.400
58 (100.0)
59 (100.0)
62 (100.0)
63 (100.0)
80(100.0)

169 (t00.0) 12.525 0.002
150 (100.0)
47 (100.0)
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§.2.2 Stool test result

A total of one hundred and sixty four (164) stool samples were analysed for the detection
of any intestinal helminth. Ascaris lumbricoides was the only intesting] helminth sPccies
detected among the stool samples tested. Among all the children who tesled positive for
kelminthinsis, 22 (36.7%) were under-5, 37 (61.7%) were between ages 6 — || years, while
1 (1.6%) was in the 12 — L7 years age group.

Ovenll prevalence of Ascariasis wns 37,2%. The ossociotion between chitd's
characteristics and intestinal helminth test result are shown 1n Table 4.2.2.2. There was a
signilicant association between oge group ond helminth test resulls, Abaul half of those
who tesled positive were from the 6 - 11 years age group. More moles thon femalcs were
positive for the intestinal helminth tests, however this wos not signilicont (¢ = 1.331, p =
0.249). There was no significant association beiween the communities and intestinal

helminth test result of the children (z* = 4.793, p = 6.442).
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Tabled4.2.2.1 Helminth test result by child’s charncteristics

Ilelminth test result

Characteristic Positive  Negotive  Total o p value
N=60 N =101 N= 161
n(%) n(%) N(%)

AEC proup(ycars)

G=s 22(29.7)  52703)  74(100.0)

6-11 INS2L)  34d79)  Ti(1000) 15033 0.000°

12-17 1(6.2) 15(93.8) 16(100.0)

Scx

Male 35(41.2) 50(58.8) 85(100.0)

Female 26(32.5) 54(67.5) 80(100.0) 1.321 0.249

Community h

Akanian 7(46.7) 8(53.3)  15(100.0) \

Gbada 7(28.0) 11(688)  18(100.0)

Araromi 5(31.2) 18(72.0)  25(100.0)

Badeku 12(429) 16(57.1)  28(100.0) 4793 0442

Ajia 18(46.2)  21(53.8) 39(100.0)

Gbedun 12(28.6) 30(71.4)  42(100.0)

ssignificant oL 5% (fishers' exaci 1est)
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423 Cainfection with malaria and hielminthiansis

A tomal of one hundred and sixty two (162) childien submitted both blood and stool
samples for laboratory tests. Of the 162 children, 54 (33.3%) tesied posilive for P.
falciparum only, 15 (9.1%) tested positive for helminths only, and 45 (27.8%) were co-
infected.

Children without helminth infection were more likely to test positive for malasia than those
with helminth infection (OR = 2.72, Cl = .35, 5.49).

There was no relationship between co-infection status and sex (p = 0.17) or corriuiilies
(p = 0.571) as shown in lable 4.2.3.1. There was nsignificant assaciation b<tween the age
groups and co-infection (p < 0.05). All the children between 12 -17 years tesied were
negative for co-infection (fable 4.2.3.2). More than haolf (56.8%) of the co-infected
children were from the 6 - 1l ope group whereas a greater proportion (63.8%) of the
children with singlc infection of malosin were oged between 0 - 5 years. This association
was significant, children of 6 - 11 age group were about two times more likely to be co-

infected with molario and helminthiasis compared to under-fives (OR = 2.3, Cl = 1.0,

5.39).
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Table 4.2.3.1 Co-infection and children's chnracteristics

Co-infcction slatus

Characteristic Yes No Total 7.1 Lllic
N=45 N=54  N=09
n(%) n(%) N(%)
Sca
Meic 27(51.9) 25(48.1)  52(100.0)
Female 18(38.3) 29(61.7) 47(100.0) 1.848 0.174
Community
Ajia 3(37.5) 3(62.5) 8(100.0)
Araroni 6(54.5)  S(45.5)  £1(100.0)
Gbada 6(50.0) 6(50.0) 12(100.0)
Badcku 5(35.7)  9(64.3) 14(100.0) 3.848 0.57I '
Alkanran 15(57.7) 11(42.3) 26(100.0) !
Ghedun 10(35.7)  18(64.3)  28(100.0) \
Age group(years)
0-5 19(38.8) 30(61.2) 49(100.0) :
611 25§59.5) 1740.5)  42(1000) 5385 0015
1217 ®0.0)  S(1000)  5(100.0) |

*significant at 5% (fishers” exact tes)
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43 FOLLOW Ur

Of a total of 374 children whose blood samples were screened for malaria passsites, 191
children were positive; among those who had perasitatemia, 160 (83.8%) whose parents
goave informed consent and expressed witlingness to co-operate in the study, were recruited
tnto a six- week follow up study 1o detect time 10 developing acute malaria. One hundred
and fifty one of thcm were successfully followed up white nine were lost to foltow up,
Among all followed up successfully, 60 (39.7%) developed ncute malaria while 91
(60.3%) remained asymplomntic.

Table 4.3.1 shows 1he number of acule maltia episodes per week. The median number of
acute malaria episodes per week was || (range 5 — 12), During follow up 13 (21.7%), 12
(20.0%), il (18.3%), 11 (18.3%), 8 (13.3%) and 5 (8.3%) of the children developed acule

malaria in the third, sixth, seeond, fourth, fifih and fiest weeks of {ollow up respectively-
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Table 4.3.1 Distributive of scute malaria by foliow op week

%
Follim up wevh Nember eohe e

nEptmatic » (%)
Ly

11(303)

13211

11(18.3)

$(13))

12(20.0)

60 (100.0)

e ———

FHHE
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4,3.2 Symptems reported by the children who developed ocute maluria during the
follow up period.

Diflierent symptoms were tepoited by the children and carers (as appropriate by agel:
Almost all (94.9%) rcported high temperature, other sympioms mentioned were headache

(28.3%), ycllow urine (20%) and cough (18.3%). Table 4.3.2 shows a summary of the
symptoms repotted.
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Toble 4.3.2 3)'mP‘0"IS reported by ke children who developed ncute majaria during
the follow up period.

SYMPTOMS* Noof (%)
children
. (N = 60)
i. Fevet/high temperature 57 94.9
2. Headache 17 8.3
3. Yellow urine 12 20.0
4. Cough 1 18.3
5. Catarrh ) 15.0
6. Cold/shivering 7 1.7
7. Lackfloss of opetite ¢ 10,0
8. Mcasles/Body rasivSkin infection 6 10.0
9. Vomiting S 8.)
10. Palencss/yellowish eye 4 6.7
11. Wound 3 50
12, Watery stool 2 33
13. Stomach painfupse! 2 3.3
14. Weakness 2 5
15. Sneezing : 1.7
16. Teething sympioms ' 1.7
17. Sleeping ! 1.7
18. Diarrhoea ! Li

*This question allowed for multipie responses from the respondents
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4.3.3 Relationship between child’s characteristics and development of ucute matarla.
The relationship between child's characteristics and development of acute malafia is

shown in Toble 4.3.3; theie was no significant celationship between the children’s

characienstics and the development of acute malaria,
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Tahle 4.3.3 Relationship between child’s characteristles and development of acute malaria

Characteristic

Yes Total e p value
N=9| N =60 N=151
n(%) n(%) N(%%)
Community
AJia 13(72.2) 5(27.8)  18(100.0)
Gbodo 13(68.4) 6(31.6)  19(100.0)
Akanran 18(69.2) 8(30.8)  26(100.0) 10.182 0.070
Araromi 12(46.2) 14(53.8)  26(100.0)
Badeku 19(73.1) 7(2690)  26(100.0)
Gbedun [6(44.4)  20(55.6)  36(100.0)
Age group
(in ycors)
0-5 39(51.3)  37(48.7)  74(100.0)
6t 41(68.3)  19(31.7)  60(100.0)
12-17 8(72.7) 3(27.3) 11¢100.0) 4.860 0.088
Co-infecled
Yes 29(64.4)  16(35.6)  45(100.0) 0473  0.493
No 27(574) 20(426)  47(100.0)
Scx
Male 42(58.3)  30(4k7)  72(100.0)
Female 49(62.0)  30(38.7) _ 79(1000) 0.214 0.643

Symptomalic status t follow up

No
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44 Incidence rate analysls

The 151 children enrolled contributed g total of 771.5 person-weeks of abservation, The
mean £ SD duration of person time contributed was 4.8 £ 0.3 weeks witha range from 0.5
la 6 weeks. Sixty (39.7%) Patticipants developed acute malaria duiing the study follaw-up
period. The median time to development of acute malaria was 3.5 wecks and overall
incidence-density rate was estimated to be at 7.78 per 100.person years (95% C1 =2.78 -
3.62),

Aboul 40% of children (sged 0.5 ~ 17 years) wha tested positive for malario deveioped
symptams of acutc malaiia duning the siudy perlod while 8 cases of aculc me'aria were

observed per 100 person-weeks during the siudy period.

4.4.1. Incidenee rates and child’s choracteristics
The incidence rates were fuither explored to study their association with child's
characteristics.

4.4.1.1 Co-infection and incidence ralcs
Table 4.4.1.1 shows the cumulative incidence and lacidence. density rale of the two g1oups

of infected childsen.
Children infected with bath malaria ard intestinal helminths hod Jower 1isk of developing

acule malarjo compared ta children with anly molaria parssitaemia (0.32 : 0.42); also the
incidence density rate for ihe ca-infected (0.07 per 100 person.week) was lower than that

of those having malaria pomstacmio alone (0.09per 100 person-week).
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Tablv 4.4.1.) Co-infection and incidence rates

“Co-infcction status Risk Incidence densily rate
(cumulative (per person week of
incldence) obscrvation)

“Co-infecied (mp+, helminth +ve) 0.36 0.07
Single infeclion (mp+, helminth -ve)  0.42 0.09
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4.4.1.2 Age specific incitence rates

Of the three age groups. children under the age of five hag the highest cumulative risk end
incidence density rate compared to the other age groups, This is shown in Figure 4.4.1.2.
Cumulalive incidence among the é-11years (0.26) and 12 -7 years (0.27) age groups werce

almost the smnc, the incidence density 1otes for both age groups were 3 and 5 per 100
person-yeais respectively,
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Figure 4.4.1.2.Age specilic incidence rates
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$.4.1.3, Sex specific incidence rates

Table 4.4.1.3 shows the sex specific incidence rates. The male children had grealer risk
(0.42) of developing acute malaria compared to the females (0.38); similnrly the female
chitdren (0.07 per 100 person-weeks) had lower incidence densily rate compared to the

males (0.08 per 100 person-weeks).
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1.5 SURVIVAL ANALYSIS

Sun'ival ma!ys[s was conducted using the Kaplan-meicr statistics to study the ditference
in swvival times of the different age gioups and infection types However therc wis no
sufficient data 10 study the median survival times of the ditfercnt groups, as less than hatf
of the follow-up cohort developed acute malaria within the study petiod; thus the mean

survival times was appropiiate (Parma and Royston, 2011, 1BM, 2010).

4.5.1 Sunvival analysis und cu-infection

Of the co-infected subjects, 16 (36%) developed acute malaria & follow up compated with
20 (43%) of the children with single infection of mualaria [Jog-1ank fes! of equality of
survivor fitctions, ¥=0.771, p= 0.380, RR (95% CI) =0.75 (0.32-1.73)). Mean survival
time of the co-infecled and those infected with malana only was 5.16 + 0.45 and 4.70 ¢
0.54 weeks respectively. Those co-infected had a belter survivnt curve aad fewer of them
developed acute maolaria compared lo the siogle - infected cohoit, however this was not
significant (p = 0.38). Figure 4.5.1 shows the suivival curves of the iwo coharts. Table

45.1 summarizes the difference in their mean sucvival times.
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Tabie 4.5.1 Mean survival times of the two cohorts.

Cohorts Eh:tslfr?me =95% Con{:dence Interval
Lower Upper Bound
Bound

Co-infected 5.156 4.707 5.604

Single infection 4.702 4.165 5.239

Overa!l 4.924 4570 5.278
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4.5.2 Survival times of the differcnt age groups

For ctanty considering initial results, the children's ages were regrouped into two: 0-5
years and 6 — 17 ycars: the difference in the survival limes of the two age groups was then
explored. The mean difference observed was significant (p < 0.0S). Meon survival times of
the 0 - S year and 6-17 year cohorts were 4.53 £ 0.43 (CI= 4.10, 4.96) ond 5.21 £ 0.17
(4.89, 5.54) respectively; also the curve of the 6 -17 year cohort is above the curve for the
0 -5 age group, thus a higher proportion of children between 6 -7 year age group did not

sutvive (did not develop acute malaria) per unit time conipared to the under fives. Figure
4.5.2 shows the survival curves.
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1.6 Second mnlariza test

From the initial malana parasite (mp) test conducted, 191 had pamsitacmia One hundted
and fifty one of them were followed up to detect time 10 development of Acute malaria: 8
second (est collected for malana patasite of er the follow up durution was expected for &
successfilly completed follow up, However, 123 (81.5%4) chitdren hod the second test
conducted (bused on willingness/consent of their casers); of these, |14 (92.7%) remaincd

positive for molaria while 9 (7.3%) had no parasitacmia withou! any diug or treaimeni
administered

Forty five (0.75%) of the children who were symplomatic had the secord malaria parasite

test conducted; among these, 41 (91.1%) tested positive for the second mp test while 4
(8.9) tested negative,
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CHAPTERS

DISCUSSION

This study showed differences in the distiibulion and occurrcnce of maleia and
helminthiasis among children ofdiffccentage groups in a rural setting.

The preventive practices for malaria-intestinal helminths co-infectioos in o iypical rueal
selling were identified. Prevalence of asymptomatic molaria, intestinal he!miaths inflections
and malasia and intestinal helminths co-infections among children in the study ares were
detentnined. The association between intestinal helminths infeciion and the development of

acule malaria was also explored.

5.1.1 Preventive practices for malaria-intesting! helminths co-infectloas
The carers' description of high temperaturc, Joss of appetite, rigors/chills and hcadache as
major symptoms of malaria were similar 1o thosc reporied in previous studies in

Swaziland. Tanzania (Wamame et ol., 2007, Hlongwana et al. 2009) and the latcst Matario

Indicator Survey in Nigeria (NMIS, 2010) and agrees with the description of malaria

symploms in clinical case management. The ability of motherss to rccognisc the symptoms

associated with motarin particularly fever hos im
(Alemseged ct o!., 2008). I seflects in the promptness 1o scck treatment for the sick child

[ i 1 e ‘u
and auhcrence to tecatment prescriptions. his s

esearch (Ajayi ct al., 2008b) conducted in the study location.

porlant implications on child’s survival

dy suppoits the findings in an carlier

The study highlights the carcis’ perception of preventive measures and shows that cail

(71.2%). drugs (68.6%) ond herbs (54.1%)
goinsaying the fact that the ¢

were used more than other malana preyentive

heap cost of these coils may have
measyres, There Is 10

necessitated : 1 increase frequency of itsusage,
R lhclhlg;;.y of the carers seported Lo OWD one in their households, omong those
or s, only A

lnr')'. ﬂlis 1S poor and
than 8 (9%) used them regu
who owned (he neis, no more
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coirobosates the 2010 NDHS Southwest estimaices of 23.7%

for ownesship, 8.
of bednets (NMIS, wnesship, 8.9% (or usc

2010). Thus, health cducation and campaigns should be intensified to
enhance Use of effective malaria preventive measures especially prophylaxisand [TNs.

Costs of these measuses have been rcpotted to be impediment 1o ownership. The poorest
soC10-economic groups were less likely to own an untrented net, to purchase an {TN, and
stated a lower willingness 10 pay for an ITN. Studies in Kenya and Tanzania have also
foundthat poverty was an impediment to the purchase of mosquito nets (Musa et a?., 2009;
Kikunbih, 2002; FOSPPN, 200 i; Hanson, 2003). Thus the govemment shou!d sybsidize
their costs in order to imptove accessibility and affordsbility especially among the rural

poor. Similar conclusion was made in a telated study in Nigeria (Echun.=tai., 2005).

5.1.2 Risk practices associated with jotestinal hclminths

The symptoms of helminthiasis described by the mothess correctly icfleet the WHO's
scientific description of the disease (WHO, 2012). A similar observation was made in a
study at Cote d'lvoirc (Acka et al., 2010) where knowledge, attitudes, ond proetices
associdicd with paraSitie worms hod some implications for integraied control. llowever
some carers (23.7%) stoted that they did not know any symptom of heiminthiases, This
undesscores the need for sustained public health enlightcnment eampaigns on knowledge
of the signs and symptoms of helminthiasis omong corcgivers in the study location.

The caregivers® practice of dewoiming in the study locotion seems promising but the high
prevalenee of hclminthiasis in the study population is parsdoxical. A good practice of
deworming should have wanslated into low prevalence of helminthisses. A rcccot study in
Enugu: Nigeria observed a similar tesult (Chijioke et af, 2011 ). A possible reason might be

related 10 drug misuse and abuse. Many of the anti-helminthics are cheap and are sold over

the counter such that people purchase and use them at their own discretion \yithoup

cotsulting qualified health workers of physicians for prescription. This might interfere

with ireatment course in indiviguals.

Other reasons include the low e!Ticae
(Adams et sl., 2004; Albomieo el ol 1994); high mtes of POst fteatment reinfection for
ci 8 v : o0

STMs in areas of high endemicity (Albonico <l al., 1995); and diminished efTicacy with
frequen; and repested use of antihelminths (Albonico ¢t 8l., 2003),

y of single-dose mebendazole and albendazole
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Equally, heslth education of the carers i¢ yery nccessary as some of them still nced o

' 'c On envi : A .
improve on environmental clcanlifiese and hygicnic practices to ensure their children stay
worm-free.

5.1.3 Prevalence of malaria

This is similar to previous results obseeved in Nigeria and Gambio (Adesino ¢f a/., 2009,
Obu and Ilbe 2011). With an overnll prevalence of S1.19%, the study area lias high
transmission and is therefore holo- and hyper- endemic for nialario; this is in line vith the
descriptions of high transmission areas according 10 a recent WHO policy bricf ¢n malana
(WO, 2011).

Of more concern is the fact that the blood samples were collected in february which 1s not
peak transmission scason, and olso these children were asympromalic for malarin wheress
they had pasasites in their blood. Invanobly, these serve as potcniinl reservoirs for malmia

transmission in the community thus malaria prevalence remains hypcr-endemic.

Moreso this data con be used 1o predict the probable (oree of infcctions when the malana
seasans approach since the children hatbor the ascxual fonns of the molatia parasitc

thereby act os potent reservoils in the siudy area. This agrecs with the hypotheses made

from prior studies in thece arens endemic for malario tansmission Southermn Zambia,

Easiern Sudon and Indo-Bangladesh (Suesman «f ol.. 2010. Amel Abdel-\Vahab e; al,

2002, Dhiman et al., 2011} that targeting the reservoirs of asympiomatic malario in a

communily especially in o con-malaria scason will reduce incidence of malaria in the peak

TFInTnis3io0 senson.

n between the children’s age poup and nularia (p <

There wes n signilicant associotio il
0.05). Children under 5 years had the highest prevalence (56.8%) of malarin, this suppotls
. o 2012 UNICEY, 2004, Olascinde ¢/ al., 2010). The

existing propositions (Wil .
d a gradual decrease as the oge increases, This

distribution o f prevalence of malarig Show®

{ in an arca of sihble malano, inununity’ develops progressively

sRrc lagt tha i
grees with the fac [l‘l(d.- 2007, Ojumnghc.zol 1).

from early childhood 1o adolesecnice (Brooke

AFRICAN DIGITAL JEQLTH REPOSITORY PROJECT



5.1.4 Prevalence of intestinal helminths

An overall prevalence of 37% was observed for intestinal helminth infections among the
children in this study. This is compaiable 10 a prevalence of 36.1% for a rutal area in an
carlier study conductedin Ife, Nigeria(Qninla et af,, 2007). According to WHO manua) for
preventive chemothesapy in human helminthiasis (Crompton. 2006), the study area falls
under the Modcrate-risk areas ( = 20% and < 50% prevalence); thus the recommended
frequency of once a year re-treatrnent should be adhered to. The relotively high prevaicnce
of hejisunth infections in this siudy population could also be due to of poor caviroincntal
sanitation/hygiene and improper sewage disposal, as shown by the fact that 91.1% of the
children were from households who sourced their drinking water from surface walcr
(73.3% from well, 17.8% from ony of pond/strcanvriver) and most (83%) were from
houscholds thot defecated in the bush. 1t becomes important therefore that the needs of
these rural poor be addressed. There should be provision of pstable watcr, proper scwage
disposal facilities, cnforcement of environmental sanitution and opproved housing

standards. Until these problems are settled the prevalence of hciminthiases may remain

endemic in the study arca.

A. lumbricoldes was the only intcsiinal heiminth identiticd; this observation is somewhal

different from the results of o previous study

2005): Although in that study /scarls tumbric
other spp of helminis were detected including hookworm. It might bc that some

missed due to tempciaiure changes duri

hookwoim eggs were ¢
aural study sites for analysis though the stool sample plasties were sterile and keptin cool

mto the laboratories-

in this environment {Dada-Adcgbolo e al.,

oides was the mos! prevalent helminth but

ng tronsporiation from the

packs befor= {ransporting the

(61.7%) of those infected with intestinol helminth were the school

The highest proportion .
c P o Ucir outdoor behaviors, they are more

age children (6 -11 year); this could be treced ! .
likely 1o walk to the bush; {hey are known (o be morc active ond fiequently make contact
; ' (cxposing them to the ingestion of ova as food

wilth soil and other contaminated matcrials

hool age childien (0-$ year agc group) who, though

conla)ninants) chpmcd to the pre-sc

betier protected py their COreIs. Sirnilar conclus:on hos been

make contact with soil ore still
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drawn from existing review articles (Bundy er o/, 1995; De Sylva ef al.. 2003, Brooker ef
d-o m1)'

5.1.8 Co-infectlon with malaria and intestinal belminths

The prevolence of co-infection (27.8%%) observed in this study is higher than that fiom a
previous study' in Osun state, Nigeria (Ojwongbe ef al., 2011). The reasan for this 15 not
clearly underswod consideting the fact thal the stud)y' was condected in high malaria scz=oo
and also in 8 rural arca. Also, of the childien wbo had malaria, greater than 43% uad
intestinal helminths. Previous studies in Cameroun and Tanzania (Niwo-‘keji ¢ ol.,
2006a. Mazigo ¢/ /.. 7010) obscived lower rates.

In this study, children without intestinal belmintb infectioas were almost three umes as
likely 10 test positive for malaria parasite compared (0 childrer vath beiminih infectao tat
there was no signilicant difference betwees time 10 developin! of acute malana between

lhe two groups.

This does not agree with the lindings of 0jurongbe (Ojurongbe eral . 201 1) in Osun siase,
Nigeria and previous related stndics in Thailand and Ethiopia (Nacher M, 20013 and
Bentwich e al,, 2000) wheie, a positive and stalistically significant associsiion betvecn
were repoited. Reason for this is not very ¢lcar.

From another point of view. stindy conducted in rutal arco of Ohana reported helminth
infection (0 be gssocinicd with inercased levels of Interleukin- IL-10 (Hasigers ¢f al,
inflanmatory cytokine koown (O inhibit the piotective immune

geohelminth and mnlnrial infection

2009), IL-10 Is an anti- sl
a parasites ond to be involved in exacerbating parasitemnia duting

responses ogainst mnlari |
Plasinodium infection (Nikuuid €/ al,, 201 |, May et al., 2000, Perkins et al., 2000, HO i

al., 1995, Othoro ¢! al.. 1999)

’tﬂ 1 suU cS‘ thal
f lhc Ohaﬂnlﬂﬂ ’tUdy. 33 r
sntimalaria mmunec CS’”II c ll OUBII su p eqion U' ’ . “” ry acuy y AlSO

ani | (Fi et al.. 2007, \Vilson ¢ al.. 2005) have shown thol hclminth
mal models mnchy B, N T cells that have the ability to inhibit both
ohec " s pothogent- This buttiesses the lact that more

helminth infections may alter (he

infections can lend 1
Thl and Th2 responsed directed

researeh is still needed to demystlfy .
tc, this will

the aclual course and role of helminths in their

E be very relevant for 8 more sctentific and
Interactions with maloria pamst

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




evidence-based  approsch in the prevention, control and managersem of malaris-
belminthiases co-infections.

5.1.6 Follow-up and acute molaria incidence

The follow up study to detect acute malaria episodes werc idenlified by a weekly active
case deteclion. About 21% of the children eligible for the follow up study were not
recruited due 10 Jack of consent from their carces. This was mainly due 1o ervoneous veliel
of the people on issues bordering on using their human excreta and blood for scme evil
acts. This was however cosrected, and explaitation made with the suppon oi Ui village
heads. however most of them still refused consenl. Other reasons given acouc to
travelling for farming activilies or oil producuon, atiendance fo vadidosal cerenonies
outside their communiues. These challenges arc nol pecutiar io this study; similar

challenges were experienced in 8 community-based study in Benin. West Africa (Nahum es

al., 2010).

The overall risk (cumulotive incidence) of developing acute malaria in the follow up cohon

was about 40% for the study period; and 8 per 100 peison years for incidence density; 1his

is similar to 8.4/100 peison months obtoined from a previous study in Benin, West Altica

(Nshum er al., 2010), This iow inte could be attribuicd to the foct thot this study was

corducted off -pcok maloria season, Also, the smoll somple size of the follow up study

factor for the low incidence densily obsery ed.

However the age specific incidence rate for the under fives is noteworthy. Compated with

the 3.5 per person ;(caf from the NMCP/RBM business plan 2009 — 2013 (NMCP. 2008b),
. }.‘u,i

the incidence density of 10 per petson ycar for under-lives in this study is much higher.

This could be due to n more defined study
gencralized result for the whole of Nigeria- All the same,

in diferent locations will justify: the dlscreptacy:

could be another plausible

aren (tural) compared to the former which is a

ntore reseacch on incidence mi€s

malaria in the co-infected children ond that of the

: incidence rate of :
R Cersredin (e AN o olone could be tmced 10 host chanclenstics,

children infected with melarin pamstt

7
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Dilfcrent people reaer d ifferensly 10 simllor infectjons dye

Immunity conditions, genctio faclors, environmenta) cxposures and oth«rs
c *

;h; s.y'mptoms rcportcfi or observed during follow up stj]l correspond to the standard case
efinitions. Fever or high Icmperature was the mosy Common (94.9%) sympiom reported,

this i similar 10 inferences front other studics on malaria in Nigeria and other Afiican

countncs (Ajoyi ¢t al, 2008n, 2008b; Uaochukwiy ¢ af, 2008, Agu and Nwojiji 2008,
Omole ¢t al., 2007, Sirino ¢ af,, 2003). This substantiates the foct 1hat fever or elcvared
temperatute is a definitive symptom of malarlo, Thisis also eviden! in the standard clinical

case definition of malerin in major hecalth documentaries (CDC, 2010, WHQ 200]c,
EMloll, 2008) where fever is defined as the primary definitive symptom ofinaloria

5.).7 Survival analysis

The survival curve obtaincd showed that in this siudy, children co-infected with malaria
and intestinal belminths had o longer time 10 developiment of acute malaria symptoms
compared (o those infected with maleria alone a!tiiough the difference was not statistically
significant

This obsarvation as said before could be the consequence of the interplay and dynamies of
non-specific characteristics of the host. This is similor to conclusion made from a Meta-
amalysis of 42 mouse co-infection experiments used to explore the factors influencing how

belmioths influence 1nalaria parmsite replication and host mortality (Knowles 2011).

“M=5" survival time was used in this siudy us [css than half of the foilow-up cohort
doveuped acure wislania within the sldy period. Similor method has been used in a

previous study with the same challenge (Royston and Paimor, 201), Fang ¢f al.. 2006).

This imposes some limitations in the interpretation of the survival annlysis result sinee 1he

media: survival time I8 olways prefcrred (113M, 200¢; Dorker. 2009, Koplan and Mecicr,

§958): therefore  prospective sludy with lnsger ssmple sizc and Jonger follow-up durtion

5 acxded to establish or refute the findings of this surviva) analyxis.

Thtgiw;mw, mean dilTcrence obscrved in the racar sutvival fimcofthe 0 -5 yeur and 6.

}) Year cohoris emphuvizes the fact tha children below the age ol five years are mt [iigher
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risk of being infected with malgrio parsites or dev

: cloping acute malaria. This is because
of their

: kfw or. portially acquired immunity agninst malaria especially in a place of stable
uansmission like the study area. Other stydies suppon this proposition (WHO 2012,

UNICEF. 2004, Oloscinde er a/.. 2010). It s therefore very necessary 1hiat the policy of
ptesumplive lreatrnent of malaria

Ona-am LGA.

for all febrile illnesses be implemented in the interim in
this will amelioratc the present morbid situation pending the time the
diagnostic packages arc made available, accessible and afYordable.

5.1.8 Limictations

An impontant limitation of this study is the shott length of time for follow up, because it is
thought that some people in endemic regions may not develop symptoms of acute malasia
within the study time of 6 weeks, this could lead 10 only a smallcr number of subjcct
developing the symptom.

Some modifying factors, such as Btood gioup typc and immunologicol intcmctions could
have affected comparability between the children.

Also as the stool samples collecled were transposted to the laboratories, it is possible that
some ova of hookworm which are vety scnsitive to heat might have been missed

Consequently, hookworm pievalence and its potentinl association with malaria may
therefore have been missed.

Another limitation is the issue of oscertaining thot among those who developed acute

malaria the soine pasosite seen on the first smear caused the episode. However (o gscettain

this, PCR (Polymemsc Choin Reaction) was needed: but the cost and exacrtisc precluded

its inclusion in this study.

5.2 CONCLUSION

In summayy. this study showed that malaria and helminthiasis as sell as and co-infection

of both are common among dhildren in nual areas of Ona-ara LGA. Most impostontly, it

conlirmed {Jot age is an indcpendent ri% factor for both porasitic infections. Theoverall P,

Jalciparum microscopy prevalencc was 51,1%, with the highest parasitc 1vtes among 0-5

Yeas olds,
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~among children of 6-11 years age-

Intesinpal hehning ' i :
n h and ns co 1nlection witl, talarin consiitute g major health bufden

8roup in the study area, Also, modifiable risk practices

hie v : . .
which have potential for pronoting malaria and intesting| helininth infections abound in
the communities.

Within the 6.sveek follow up period more than half of the children with patent parasilacmin

remained asymptomatic and almost all the children who developed acute malaria were
confimied to have parnsilacmla at second test.

The incidence studies have documented intense inalarla traasmission with median «ime to
development of acute malaria o8 3.5 weeks. cumulative risk of 0.4 and incidence-densities
between 5 and 8 infections/per 100-person year omong children aged 6 tc 17 years living
in be study area

Results from the survival analysis suggest that intestinal helmintbs may influence acute
majaria development depending on the interploy and dynamics of non-specific host
charicienstics and the influence of othicr socio-cconomic and environmental factors.

These findings may help in guiding futusc rescarcli on prevention and control of parasitic
inleqions like malaria and intestinal helmioths aong Nigesian children. 1t will also be

wsefu] in designing effective and efficient interventions for malaria case management

emang children of difTerent age groups.

33 RECOMMENDATIONS

1. Public health education on hygicne practices, environmental sanitation to prcveot
and reduce the rate of wormi infections and molaria ts strongly advocated for caras
in (ke rum| areas.

2. Modemn toilet facilitles ond potable watcr should be made available in the ural
areas 1o ensure healthicr living,

3. Current prevalence ond incidence rnics
implementation and evalustion of health pro

should bo employed in the planning,
grammes lo ensure cfliciency and

cffectlveness,
§. N is need for the ‘ovcmmcm and stakeholders 10 support this pohulace By
. re I8

bsidizing the coBis of malarlo proventive ninterinls including ITNs al
subsidizin
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prophylactics especiolly for the under-fives. Distribution of these materiaks should

also be properly monitored to ensure betier covetnge as well as usnge

5. Further detailed tnvestigation using nrger sample size and longer folluw-up period
should be conducted 10 detemiine the role of intestina] hichninths in the
developmcent of acule inalaria in the arco,

6. A school-based deworming progrunme should be established thruughout ihe
schools in Ona-nra LGA.

7. Health cducation in priniary and secondary schools should be modificd © iruin and
educate school children on basic hygicne.

8 Capacity building programmes on standanl ense management proecdutes for these
infections should be organized ptomptly among health work=rs in Onn-sra LOA

9. Children especially under-fives should be given free ACTs and anti-helminthics

wilh a local suncillance systein reinforced for eficicnt and eflective monitoring
} and cvaluation.
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LDREN IN ONA-ARA LOCA
GOVERNMENT AREA, OYO STATE -

CONSENT FORM #OR CAREGIVERS

My name is from the Depastiment of Epidemiology, Medical
Statistics and Environmental 1ealth, Facully of Public 1Health, University of ibadan. |
an canying oul a study on the "Epidemiology of Malario and intestinal helminths cc-
infection among children in Ono ara LGA Ibadan Nigeria”, 1 will be collecting biood
samples (finger prick) and stool samples of your childAvard. These are simple sSmule
collection lechniqucs that do not cause any harm or injury 10 the body. Yous child/ward
may experience liftle pain or discomfon. You will also bc asked some bosie guesiions
about your child/ward. The answers will be kept veiy confidentiai or sectet. The
information given me will be helpful 10 the Minlsliy of Health in futuze 10 know the
cifecls of malaria and intestinal helminths ce-infection amone chlldren and inform
health policy makers on the need 10 strengthen the combined contzol strategles (e.g.:
distributlon or supply of malaria preventive matenials/drugs fogether wilh dewoeming
programs,) in mnnagement of malaris, and will contributc to ensuring optimum hcalth
of communities and the entire public,

Your child/ward will also be trcated for maiaria or helminth if he/she has malaria
parusite or worm in his/her blood or stoai samples.

You are fice 1o decline consent for your child/waid to 1ake pait inthis progeamme. Y?u
have the right to withdraw your child/ward also at any given time if you choosc..l wn.ll
appreciate your help in giving your conscnt for your child/ward 10 take pant in this

study.
Coascot: incd tome and 1 fully understand the content of

Now thed the study has-bee nwelt explol u |
the ssudy process. [ heseby allowmy childfward take par: in the proglamme

; : Signatucethumbprint
Name of caregiver -

Date

Name of wilness B
Sigiuntuse/thumbprini __Date
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EPIDEMIOLOGY OF MALARIA AND INTESTINAL HELMINTHS

CO-INFECTION AMONG CIILDREN IN ONA-ARA LOCAL
GOVERNMENT AREA, OYO STATE

CONSENT FORM FOR CAREGIVERS (Yorubo translation)

Oruko mi ni — , Mo n scayewo lori bi aisan ibo ati oran s¢ wo

pa to latin omode ati ogbalagba ni ljoba [pinle Ona-ara Moa nilo loti mo bi omo yin s¢ ga
toati bi 0 se gbe iwon to. Ma tun nilo lati gba ¢je die, oti igbe omo fun ayewo,

Awon itana yi ko s se ijamba fun ara omo yin, sugbon o e dun yin die. A ¢ wo boya
kokoto to n fo iba wa lara omoyin oli pe boya eni esan. Ofc ni awon ayews yii eko nilo lali
san Owo kankan.

Ao pa esi aycwo omo yin mo, oko ni so fun clomiran afi eyic nikrs. Ogunyio si we fun
omo yin li oba ri wipc eni kokoro iba ali aran lara.

Maa fun yin ni nomba ero iba ni soro i e ke pe ¢ ba sakiyest o n se omo yin bi iba larin
1singin yii sl ose mefa.

Awon esi jwadi yii yio se anfani fun gjo ileta niojo iwnju lati je ki won mo bi a se le dena
aisan iba nipa sise iloju fun omo yinti @ ba ni oison iba lobi aran eyi li o ba wa ninjcje tabi
igbe re,

Tikoba wuyin lati je ki omo yinkopa. ¢ leto, e si ni ogbare loti da o duro nigbakugha ti 0

ba wu yin. Ipinu yin laiije ki omo yin kopa ninu 8yewo yi. mo dun mo mu iby.

Coasent : Ni bayi (i e (i s"aloye fua mi 11 0 (i ye mi ohun li ayewu yi je, mo se1an lati je ki

Omo mi Kopa ninu ayecwo naa.

: " o

Onko Qlukopa/ofutoju omo 16: owo Sl iwelte tka j

Oruko oluferi {(; owp Si 1we/le 1ko _0Ojo
olujeri -

Iforowerg
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QUESTIONNAIRE (FOR CARERS)

EPIDEMI
T L
IN ONA-AL
GOVERNMENT AREA, OYO STA'TE Lt

INSTRUCTION: To be completed by the intenviewer

Time Started
IDENTIFIERS =
I Dateof visit ____/ / 2, Nameof inlesviewer
¢. Seitlement/Village name;
). Swudy No:
5. Compound name: 6. Namc of ouzehold head/adult
represeatativel Carcr ( ascose may be)

SECTION A: SOCIODEMOGRAPHIC CHARACTERISTICS

7. Child’sage: Years  Monilis 3. Sex | male fobunrin
Ojooriomo:Odun  Osu [ 2 female/obirin
9. Settleaent/Abule:
— T (in y<an) 13. Ethnicily/Omo duwd niyin:
. = | Yoruba
E 10 omo odun me!o: 2 e/t
= = e Tim 13. Marita] status /Secti se iyawo:
12, ReligionEsin: t Mp/musu | C Joamiedlgbewo
Christianity/ighae 2 ted/Iko lars cni
g {__]Others 3 idowed/Se dadi wasi
] Sinale/Apaun
- T3 Educationsl stamylwe melo e AN7
: 1I[_Jteniary E secondary
14. Ocaupation/ing isc w9 lese : 3 pamary 1 one
othoy
Pls specifly Eso eyln (o baycninu e,
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SECTION 8: FREVENTION PRACT!
| HELMINTHIASIS CES ASSOCIATED WITH MALAR(A AND
| 16. Whatsymploms do you usually obse
your child thm makes you Ihink oot :.: 17. Do >”°"‘|"';"“ WLz be preventcd/Se e
malaria /A won omi wo ni e man+it1e fi ma Impca CUCHiLfiC 23 Hin
nro pe omo yinnl alsaniba? [_JVes 2[_JNo
[fnogolo 19

18. tf yes, how then can malacin be prevented/TT 9. Do you haveInsecticide Treated

?bggjc beenl, bawo nl 8 s le dena de olsan Dednety/Se eni ppo efon fod lbusur.?
ICJYes 2_ )No
IfnogotoNo2l
20. Do you use il iegulorly/Se e manfo deede? 21, Where is your chlld Jn..—.s the hows of §-
] Yes 2 _JNo 10pm? Nibo lomo yin man wa laxit aago

marun si mew? ale,
I(T_JMy ¢hlld b ususilyoutside’Omo mi wa ni
i
AT My chi'd is usually Inside the house/Omo
mi mawa ninelie

22. What symptoms do you notlee In your child 23. Whsl do you usc o preveat werm Infection
that tells you he/shedus worm in your houschold/Kinl e man fi dena aran
Infection/Awonaminiemanritic lima ninu et yin?

(. Anthelminthle drugy Oogun

mo p¢ omo yun ni asan?

2 Herbs/Agbo
3. [_] Wedon't1ake anything/Akin lo

nkan kan

If you ticked 3. Ro lo No 2%

24. When last did you dewero your child/Igho & }zmmlﬂgﬁg:: man lo

wo le lo Oogun arun fun omo yin? bata?

— 'E; Evenytime he/she is a! home/Ni gbogho
8

>3 4i 0 wa nlle
Only when hesshe wanis 10 go cuUNigba

1l o b e jade

Gﬂoullfnn

= o —27. Do you usually wash your vegetable before
26. Do you usually wash your ik cating/Se e ma n saba 10 efo kie tole?

cating'Se eman fo esoyinkie toje? I s 2 JNo

TN LN

Time ended :
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1
Eprgg,':; I?é&% '?F MALARIA AND INTESTINAL ELMINTHS
- o AII{INONG CHILDREN IN ONA-ARA LOCAL
GOVERNMENT AREA, YO STATE

SECTION C OBSERVATION CHECKLIST

INSTRUCTION: To be complcted by the interviewer for the child 10 be tested

Time Started
= IDENTIFIERS T
1. Dateof visit 2. Nome of interviewer
/ /
4. Secitlement/Village name :

3. StudyNo: N

5. Compound name: 6. Namc of Household head’adult
rcprescntotive/ Carer ( as cose may
m \

/

7. Child’soge: Years Monlhs 1 8 Sex: 1| Jmale  2[ [female

s 1§ -
~ OBSERVATIONS
9. Source of drinking woler for the [0, Wall msde of :
family (]
i Wall

2[ JPoad/sucanVniver L 1. Floor made of:
3(_1@orchole
4[__JTepwaler

-

12. Does the house have screen On [~ 13. Type of toilet facility used

door and/or windows?

| [ JYes 2 DNQ__L_.__’__._____. 5 -
14. Presence Ofpolcnﬁa[mosqllilo bieeding SHC: 1. Yes j

IFyes please describe in brief:

i

L; e

Ttme ended: —
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EPg)&f;Ll[?é,gﬁY OF MALARIA AND INTESTINAL HELMINTIIS
ON AMONG CHILDREN IN ONA-ARA LOCAL
GOVERNMENT AREA,OYO STATE

LABORATORY INFORMATION PAPER

INSTRUCTION: To be filled by the rescarch assisiont and sent with the specimens
collected to the laboratory.

Time Startcd

—————

IDENTIFIERS
1. Date of visit 2. Nameofinterviewer

/ / N
4. Scttlement/Village aemc:

Name of Houschold head/adult
rcpresentotive/ Carer ( as case moy be)

3. Study No:
5. Compound name: 6.

8. Sex: -I[jmnlc ZEJTC male

r Laboratory Scetion

7. Child'soge: Years Months

L——u-—A

Sample coliection

== Datc collecled

Specimen e
1. Blood/mp
2. Blood/ncv
3. Stool
Laborstory dinrnosis Rea] Commente/Date
Nature of specimen Dinognosti € test sl
Blood Mp
 Blood Pcy :
| S100] Stoo] anolysis

Time ended: —
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EPIDEMIOLOGY OF MALARIA AND |

- NTESTINAL
CO-INFECTION AMONG ClijLDREN IN ONA-A!:lEtggxt!ls
GOVERNMENT AREA, OYQ STATE

FOLLOW up QUESTIONNAIRE

Good day. My name is . | am working with
the resxarch goup who is looking at the Epidemiology of malaria and intestinal belninth co
infection among adults and children in communities. We thank you for consenting to be part of this
study’ We are here to ask you few questions on your absetvations regarding your child/ward since
he/she had your finger pricked for blood examination. We would Jike to knaw il you nouced any
unusus) evenl in your child's health. The interview will 1uake about 15 minutes. Nothing you say
will be considered wrong or right and it will not be mentioned 10 any one. Everything you tell us
will be usad strictly (or the study. Thank you.

£ kv ojumo 0. O ruko mi ni . Mo je ckan Iz13 awon th won se
yyewo lori bi aisan iba oti aran se wop o tanin omede ati sgbaalsgha ni {joba Ipinie Ona-arz. Ao
dupe [owo yin pe ¢ dsarapo mo ayewo yi. A wa lati se ibeere dic loti nkiyesi yin loriomo yin lati
i8ba i a i gba eje ¢ fun ayewo. A fe se iwadi boys omo yin %i dubule aisan lai igba ti a ti gba eje
re. [forowero yii ko ni ju iscju medogun lo. A 0 pa esi syswo omo yin mo, a ko ni 30 fun clomirun
afi eyin nikan, A du pe lowq yin fun pe e ko ga nini iwedi yii.

IDENTIFIERS
1. Datc of visit / i ——
b. Date enrolled into the
Study / /

2. Name of intervicuer

= 4. Seulement/Village name :

3. StudyNo:

= 6. Name of Houschold head/aduit
5. Compound name: represenintive/ Carer ( as casc

mpy’ be)

e 8. Sex: | [ :jmnle 2[:
7. Child"s oge: Yeass  Months fermale
& ARIA [USTORY
MAL \R:;; since the day hishet blood and stool

T Has your child had fever/ S)-mplomSy ?::' : 2y na tabi e ti ri ami iba Jati igba 1 a ti gba
samples wete collecied/c aia 010 No
_cicatligbe re? | Yes 2
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L

10, When did this illness

If'yes procced 10 other questions, f No slop

begin/lgba wo nj aisan naa bere?

| 1. Wbatsymptoms did your child experience /did you obseeve in your child/iru arun

wo lo ma se omo yin ti c mo?

—

12. Have you administicred any treatincnt
since this iliness started/Se ¢ ti fun ni
ogun nkankan?

1 Yes 2 No

13, When was the last time this child
experienced il!ness before this
onc/Nigba \wo ni arun no i se ki 10

eyin?

14. Whatother illness docs your child
have apart from this one/lru anin
miran wo lo tun
se?

16. Does anyone in your fomily,
ainuedi yin? Specify please oy
etc.)

15. Was ony onc else in the family sick
withisn the past 2 weeks/Se arun
cniyan mi to tun sc ninu cbi yin
lose racji seyin?

iL_]Yes 2[]No

have any peculias illness/Se ko si arun akankon to wopo
e e—ae(.. sickle cell disease. asthma

Thanks for your participation!

Ese pupo!
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APPENDIN 11z Plates showing ovs and mare of roundsyorm

)
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SN __,..5%?&#'3

Plate 2b Mature worm of o Nematode. Ascariy tumbricoifes (Roundworimn) passed out
by a S ycar old girl during ficld work.
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APPENDIX It A cross-sectional viey

of
study (collection of blood cau st rescarch assiscangs

during tralning for the
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APPENDIN J: Cross-sectiong] view g
study (collection of stool samples)

[ rescarch assistanty during training for the
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APPENDIX K: Field work: Student .
chl]d CO"CCtIng b|ood $g mp[c I'Or muluriu test from a
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perational definitions

ouschold:

household refers to o group of people living in the some residence and eat separately
..m any other persons in the building and which have direcl access from outside the
ilding or through a coramon hall. The occupants here may be a single forily, one person
sving alone, two or more familics living fogether, or any other group of related or
unrelated persons who share living asrangements (Sullivan and Steven, 2003, United Statcs
Census Burcau, 2012).
Household licad:
This refers 10 the societal head of a houschold. This could be the eldest mra or woman. a
husband or an adult representative of a pmticules houschold swho has the auihority to make
decisions on behalf of other members of the household. Without their informed consent no
member of such a household was recruited into the study.

Curer:
This 15 any adult respondent, whether man or woman. intcrviewed during the survey and

follow up visit, in order 1o obtain necessaty informaiion on behalf of any child recruited
into the study. A carer may or may nol be the household head

Acute malaria:
In this study, acute malaria was defined as fever {(axillary temperature > 37,5°C) with a

positive blood slide for Plasmodium falciparum asexual sioges, regardless of parpsile
densily.

Helminthinsis:
This refers to the infection of a child with any helminth or worm.

Co-infection:
‘yis means the infection of a child with both mnlatia and intcstinal helminth. In this study

it refers to the condition whero the {irst malario test end the helminth test for a child were

both positive, such 2 child is said to be co-infected".

Child:
A child in this study refers 10 any individual between 6 months and 17 yeais who is still

dependent on porents, guafdian and adult relative.
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Sunvival time:
This1g the ttme from recruitment for follow-up until incidence of acute malaria

'erson-titac/ person-wceek of observation:
~ The time contributed by each child, for however long such » child remained in the study.

Censorcd cnses:
- Thesc arc cases for which acule malasin was not detecied during the follow up study

pceiod, i.c. those that remeined asymplomatic or sere lost to foltow up afler being

recrusted into the follow up study.
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