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ABSTRACT 

The malaria and Intestinal Helminth (fli) parasites co-exist and are prevalent in the tropics 

due to favourable climatic conditions and poor sanitnry practices. These parasites have 

adve� effects on cognitive development, educ.ltional perforrno.nce 1111d school enendancc 

of children The epidemiology of Malaria and lnltslinal I lelminths Co-infections (MTHC) 

among children have nol been fully documented in Nigeria and comrnunity-b:iscd studies 

arc nlso limited. The epidemiology of MlHC nmong children in Ono-Aro Local 

Government Area (OLGA), Oyo Swte wns therefore investigated. 

,\ cro$s-scclional �urvc) was conducted A l\\lJ·Slagc cluster smnpling technique \\'llS used 

to select 131 households having children 6 months-17 )eOIS from six scnlements one fron1 

e:ich of the six rural v1ards within OLGA. Information on socio-demographic 

characteristics, environmental hygiene, preventive prncticcs on hclminthillsis and mo.Iorio 

from each household wn.s oblllined from household heads using o scmi-strucrurcd 

questioMnire. Single stool ond linger pricl.. blood S3111plcs were collected from 376 

children from selected households. Knto-katz and formol-cther techniques were employed 

to process stool s:unplc.s for microscopy while Oicmso-slllincd thick blood smears ,vm 

used 10 screen for molnri11 p:uusitcs. Subsequently, 123 children n.symptomo1ic with 

m,1lur1u pur.i.:,i1uc1111u (irrc�pcctivc of the prc.scncc or absence of IH) were follo\\ed-up for 6 

weeks to detect acute mlllnria, thcrcoficr second blood samples were collected to confirm 

Malllrio Pnrnsilllemill (MP). 00111 w-crc anlllyscd using descnplive s101is1ics, Chi-square tesl 

and Knplon-Meier st.nlislics at 5% level of significMcc. 

Menn oge of children ,vns 6.5 ± 0.4 years ll!ld 52.9% were females; oge distribution ,vus 

46.2%, 41. I 'Yo and 12 7% for 0 -5 yCM, 6-11 year and 12-17 year age-groups respcetivcly. 

Several (73.3%) sourced their drinking ,veter from wells llnd 83.0% defecated in the bush. 

Only 9.0'V, used mosquito ncl5 Some (55.7%) used onlihclminthic drug., to prevent worm 

1nfc,11un, 21 ,00/o u�cd herb� while 23 J'/• did not pr.1cticc dc\\Orming. Number of childltn 

who submiued both samples, blood sample only ond stool sample only were 162, 212 Md 

2 rcspcc1ivcly, Prevalences of nsymptomntic molorin. 111 infections and t-.111 IC were 
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51.1%, 37.0%, and 27.8% rcspccti\ely Ascaris lumbricoidts \\'IIS the only IH species 

identified in stool samples. Among all age groups. the 0 -5ycar age-group had the highest 

prevalence or MP (57.3%), while the 6-1 lyear age-group hnd the highest prcvnlcnces or 

�IIHC {59.5%) end IH infection {52.1%). Al follow up, t.fP clearance rate of 7.3% was 

detected; 92.7% remnined positive and 36.6% or these developed acute molllrio while 

63.4% remained nsymptomotic. Incidence role wos 5.3/100 person-\vcek.s for co-infectc:d 

children and 7.3/100 pcrson-\veeks ror children infected with � only. Overall mean 

survival time (time from rccrui1n1en1 in10 follow-up until incidence of ,icutc ,nolano) \\'IIS

5.2 :I: 0.3 weeks. 

lntcstlnol helminth and its co-infection \vith malaria consli1u1c a moJor health burden 

among children of 6-11 year age-group while those under five ore more prone to molano 

alone 1n the study area. In addition. modifiable risk practices which have pottntiol for 

promoting mnlllria ond inleslino.1 helminth infections abound in the communities; hcnc:c 

community-based intesro1ed conirol programmes among children nnd health c:ducntion for 

caregivers is odvocoted. 

Key-words: Malaria, ln1csllnal hclminths. Pnra.sitic co-infections, Risk practices. 

Word Count: 493 
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CilAPTER ONE 

INTRODUCTION 

1.1 Background of s1udy 

Mnlnrio hns remo.incd an issue of public health concern, cspccinlly in the tropieoJ regions 

of lhc \\'Orld. Pregnant ,vomen and children belo,v fh•e ycnrs nrc the most vulncroble 

population. According 10 the \Vorld Health Orgnnisntion (\Vl-10), there \\'ere an estimated 

216 million episodes of malnrio, of which approximately 174 million cases (81 %), ,vcre 

from Africa; 655 000 molnria de:nhs: of\\'hich 91% occurT1:d in Africa and approximately 

86% of global malaria deaths were of children under 5 years of age (\VIIO. 201 lo). 

M11lorio in Nigcrin, results in on estirruned number of 3.S m:llorio episodes per person-year 

for children under 5 }ears; o.s ,,ell ns a 1otal of I 0-110 million clinical coses per )'Clll, The 

current malaria related OMual deaths for children under five years of oge ore estimated ot 

nround 300,000 (285,000 - 331,000), nnd 11% of motcmol mortnlity (NMCP, 2008). 

�1olnrio's economic impact i s  enom1ous wi1h about N132 billion lost 10 malaria OMually in 

form of treatment and prevention, cost and loss of mo.n hours among others (Jimoh N al.,

2007). 

In developed countries, the availability of funds and resources has led to improved and 

advanced health core services cV1dent in high qunlity diagnosis, orfordability and 

acc.:»tb1ht) or crfi:cu,c drugs, htgh·speed tc:le-n1cd1cinc fur health management 

information system, computerized monitoring ond survcilh1ncc system ,vhich translates to 

wide coverage of 1r1::1tmcnt. control and early cnsc detection, occessibilily and avoilobility 

of skilled heolth providers, opplicalion of novel and cutting-edge strategics from ongoing 

clinical n:se4!Ch nnd trials. All these eitploin the wide mnrgin in mortality and morbidi1y 

rotes of these countries compared to developing countries. Countries in sub-Solwun Africo 

bear the heaviest burden of molorio. Th� countries arc among the pool'C5t in the world 

11.nd widespread poverty on the continent continues to pl11y o role in the burden of the 

discast (Yusuf ti al, 2010). Also, high prevalence and morbidity of Soll Tnmsrnittcd 
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Hclminths (STHs) has been reported to occur among the poorest populations in the least

developed countries of the world (\VHO 2001n. \VHO 2012b). Povert)· prouact the 

conditioru. where dbc:ases thrive, and is a significant factor 1n the escoloung poor health 

conditions of these countries espc<:ially in their rural o.rcas, gi\cn that majority of the poor 

live in such areas. The climatic condition prevalent in the IIOpical regions 1s another 

plausible factor responsible for the high incidence and prc\'lllence of malaria in endemic 

countries. Severo! reasons exploin why populations in developing countries arc 

d1sproport1onatel) o.ffected by climatic changes as compared to populations in dc:,.clopcd 

countries. 

There is o strong correlation betv.-cen climatic conditions and infectious diseases. For 

example, in o.rcas holo-cndemic for malaria, transmission is perennial. Temper:llure nnd 

surface \VOtcr hove important innuences on the insc!Ct vector l\losquitocs need occcss to 

stllgnant \Vllter in order to breed, o.nd the adults need humid conditions for viability. 

\Vanner temperatures enhance vector breeding and reduce the p.ithogcn's motwuhon 

period \vithin the vector organism. Very hot and dry conditions can reduce mosquito 

survival; consequently malo.rio morbidity \ vorsens during the rainy seasons o.nd tends to 

decrease m the dry seasons (\VHO, 2003). ln U'Opicol regions, fovowublc climotlc 

conditions, poverty and unhygienic practices cnh1111cc the co-infect.ion of molo.rio parnsltc 

with other protozoan and porasitic infections, cspcciolly infections \vith similar 

geographicaVspatioJ distribution and cpidcmiologiclll paucm. A typiclll example of such 

�msite is the: intestinal hc:lminth, also referred to as "Soil Trunsmitled Helminths (STH)", 

they o.n: not foreign to lropiclll arc:as, and in foci most people resident in such communities 

assume their presence to be more or less normal. Ho\vever, intestinol helminths h:1\'c 

deleterious effects in the body and on other vitol orgons. \Vorse still, they c:in be deadly in 

the event of interuction \vith other p:llllSitie infections like malo.rio (Gallagher el ol., 200S, 

Le llcsran cl al., 2003, Yotich ti al., 2009, Adegnika ti al .. 2010). Approximately, one

third of the almost three billion people thnt live on less lhn.n !\,·o US dollars per d11y in 

developing rtglons of sub-Snharan Africn, Asia, and the Americas, ore cstimoted 10 be 

infected with one or more helminths (Hotez ti al., 2006). The most common helminlh 

Ji� \\Otld\,iJe ore those: caW(d by infection with nscnriosis, lrichuriosis, ond 

hoo�onn, followed by schiStosomiosis (llotcz cl al., 2006). 
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"Co-infection" is used 10 describe concurrtnl infection of II host \vith t\\'O or more 

infectious ogcnlS. h explains lhe simullllncous infec1ion of a hosl by multiple p:11bogcns. 

The global prevalence figures on co-infection among human hosts arc nol O\'nilublc, but 

co-infec1ion is 1hough110 be commonplace (Cox, 2001). Co-infec1ions in\'olving helminths 

BlTect about 800 million people world\vide (Crompton. 1999) wid is of prutieular clinical 

imponance when they interact \vilh other pathogens within the same host. Helminlhs nn: 

endemic in the tropics as are the Plasmodium infections \\1th similar geographical 

distribution (Keiser or al., 2002). Thus the overlapping distribution of these parasites result 

in a high rate of co-infection (AdrieMe et al., 2005), \\hich moy cause synergism and 

ruitogonistic in1crnc1ion bct,veen heln1inlhs and molo.rio pomsilcs ,vithin lhe human hos1 

(Mathieu 2002, Kirsten 2005). 

Both infections affect all age groups bul mostly children. Studies hove shO\\TI that younger 

children ore much more predisposed 10 heavy infections with in1es1inol pnmsi1cs because 

their immune systems ore not ye1 fully de\'elopcd Bild they also h:ibitunlly ploy in foecally 

contaminn1ed soil (Rao et al., 2006). Age-stratified epidemiologic studies indicate 1h01 the 

prevalence of asymptomo1ic Plasmodl11n1 infections increases in cnrly childhood, 

bo:ginnin� 10 decline "iU1 the: gnidual ocquisition o f  immuni1y. in conua.s1, lhc prevalence 

of STHs increases lhroughoul childhood to o rclotivcty stable plateau or shO\\' o slight 

decrease in adulthood. Thus school-age children, rolhcr thnn pre-school children or oduhs. 

ore mosl 01 risk of plasmodium-hclminlh co-1nfcctlon, and thereby 01 grcn1cst risk of the 

consequences of co-infection (Brooker et al .. 2007). 

1.2 Problcn1 s1111cmcnl

The implications of co-infection among children BIC quilc grove, in addition to 

considerable mortality and morbidity, 1nfcction \vilh intcstinnl helminlhs affects a child's 

cognitivc/mentol development, growth nnd physical fitness while nlso predisposing 

cblldrcn to olher infectious agents (Stephenson et al., 1993, Simeon e/ al., 1995, De Sil\'o 

ti al 1997). In tum lhese indin:crly, have adverse effects on cducalionnl pcrfonnancc and 

school ancnd411ec or these children. Despite the plausible implications of sin,ilar 
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eovironmenllll and socio-economic conditions in lhe distribution of mnlnrio lllld in1cs1ino.l 

belminths, as well as the susceptibility of children. fe...,, studies have explicitly focused on 

identifying predictors of co-infection \vith these parasites among children. Conflicting 

rcpons also exist on the role of hclminths in dc\clopmc:nl of malaria Some suggest tll!lt 

the ubiquity of these parasites results in high rotes of co-infection (Petney and Andre\\S, 

1998); and that co-infection of both parasites may cause various morbidities ,n mfected 

individuals. {Adrienne et al., 200S); others argue th.at \VOrms reduce/suppress mll.lnrio 

(Nach1:r cJt u/., 20001111d Brutus ,u ul., 2001, Naeher et al., 2001b). 

1.J Justification of study 

Considering the possible consequence when more thnn one plll'IISilcs co-exist in a host, the 

\'ulncrabilit) of difTc:renl people to similar infections nnd the prevalence of malaria, 

helminthiosis and their co-infection in favorable enVirons; this study is ,•cry 1mpor111111 to

elucidate the epidemiology of co-infections of these parasites among rural dwellers 

especially children since they arc more prone and exposed to these infections. 

1.4 /\uru 11nd Objccti\'CS of the study 

l.4.1. Brond objective 

To determine the burden of m.alnri11 and intcstinol helminths co-infection and their 

determinants among children in rural communities in Ono-om LGA, Olo stale Nigeria. 

IA.2 Specific obJccllvcs 11re to; 

• Determine the prevalence of asymptomatic malaria, intestinal helminth

infections and malaria nnd in1cs1innl helminth co-infections among children in

the study oren

• Determine the incidence of acute malaria among childl"Cn ,11th nsymp1omo1ic

parasitoemio in the study nreo.

• Describe the risk practices for mnlarin-intestlrutl hclminlhs co-infcct1ons

omong corers 1n lhc study 11rca.

• Dcterrt1Jnc lhe ll550Ciotion bct\\ctn molnno co,infcction wilh intcstinol

helmintlu infection and the dc\'clopmcnt of 11cu1c malaria.
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CllAPTER 'IWO 

LITERATURE REVlE\V 

2.1 l\1alaria 

2.1.1 Lifecyclc of malaria 

�ialaria is caused by a parasite, called Plasmodium which infects a person's red blood

cells It is transmiucd from one person to another by the bite of the female Anopheles

mosquitoes Five species of plasmodium affect man. these llfe Pjalc1pan1m, P 1•11m,

P.01'0/e, and /> 1110/anac and P.k11awltsl The parasite goes through a complex cycle 1n

both the mosquito and 1n humans before transmission can to.kc place Figure 2 I I gives an

illustration of the lifccycle of the malaria par1�itc 

Figure 2.1.1 Liftcydc of the malaria p11rasitc 
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The malo.nn parasite life cycle involves an insect vector (mosquito) end a vertebrate 

(humnn). This be�ins ,vhcn nn infected female Anopheles mosquito pierces a person's skin 

to lake 11 blood men!, sporo:zoites in the mosquito's saliva enter the bloods� and 

migrate to the liver where they infect the liver cells multiplying ase:<unll)' and 

asymplomoticolly for o some days. These sporo:oiles infect liver cells and mnture into 

schizonts. ,vhich rupture and rclellSc mtrozoitts, this is called exo-erythrocytic schizogon) 

I he n111rozoltes then escape an10 the blood nnd 1nfec1 red blood cells 10 begin the 

erythrocytic sU1gc of  the life cyde (erythroc)'llc schizogony). \Vithin the red blood cells, 

the pnrasitcs muhiply further, ngnin nsc.�unlly, periodically breaking out of their hosts to 

invade fresh red blood cells. This periodic release of  mcrozoltcs occurs simul!llncously 

cou5ing typical \\'lives of fever or chills in the host. Thus blood stage pnrasitcs ore 

responsible for the clinical mnnifcs1otions of the disease. Some n,ero:oiles dilTercntiote 

into mole (mlcrogan1etoc) tes) ond femnle (rnacrogamctocytcs) gon1c1oe)'tes. This is the 

sexual crythrocytic stogc. \Vhen o mosquito pierces the skin of on infected person, ii 

polcnliolly picks up gon1c1ocytcs within the blood. \Vhile in the mosquito's stomach, the 

microgomctcs penctrolc the mocrogometcs generating zygotes. This 1s the sporogonic 

cycle. The zygotes become motile nnd elongated (oolcl11ttes) which invndc the m1dgut wall 

of the mosquito ,,here they develop into oocysts. The oocysts gro,v, rupture, and release 

new sporozoltes. The nc,v sporo:oites then develop nnd 1rovel 10 the mosquito's soli\'nry 

gland, complclin& the cycle. lnoculolion of the sporo:oltts into o new human host 

pcrpe1w11cs the molorin life cycle. 

h is \\'Orth mentioning 1h01 P. vil'ltt and P. 01•0/c sporozoi1es do 001 immcdia1cly develop

into cxoerythrocytic-ph11Sc mero:oitcs, but instead produce hypno:o/tes thnt remain

domUllll for penoib ranging from se,eral months (6-12 months is 1yp1col) to as long o.s

lhrce years. Aflcr n period of donnnncy, they rcac1ivo1e nod produce mcro:o/tu.

Hypnozoltts ore rcspon,iblc for long ineub!l1ion and lolc relapses l)'J)ical of P 1•/l'ax

infections. 

Abo, three conditions nrc 10 be met for molorio to occur lirs1ly, 011op/rclts mosquitoes 

must be present. in conlllcl ,Yith humo.n.s, and in which 1he parasites can complc1c the 

"invertebrate hos1• hnlf of their life cycle; secondly, humans must be present. who nrc in 

contJcl with Anoplrtlts mosquitoes, and in whom the p,,rosi1cs con complete the 
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"vertebrate host" holf of their life cycle; lnstly, molruio parasites must be present (CDC, 

2012) Hov,evcr, molnrio parasites Ql'C often transmitted from one person to nnothcr 

,vithout requiring pnssogc through o n1osquito (for cxnmplc: from mother to child in 

wcongenltnl mnlruin" or through transfusion, organ trnnsplnnlntion, or shnred needles). 

2.1.2 Clinical signs and sy111pton1s of n111lnrl11 

Gencrnlly, symptoms of molnrin nrc: fever, headnchc, severe chills or rigor, profuse 

swC3ting nnd general body pt11ns. Some patients. cspcciolly children n111y hove vomiting, 

couph or dinrrhoeo . In persistent nnd recurrent infections, anaemia moy be present 

�lolnrio tends to be more severe In children under flvc years old. Symptoms start showing 

about ten doys 10 four weeks ofter being bitten. For under-fives typicol symptoms of 

mnlnno include: fever, shi\'cring, cold, irritability nnd drowsiness, poor oppctite, 

sleeplessness. vomulng, stomach p:iin nnd rapid brcnthing. Children older than five usuolly 

hove s1milnr symptoms ns ndults {Bnbyccntcr, 2012). 1 he se,·crity Md course of o clinical 

ottnck depend on the species Md strain of the infecting plo.smodiurn p:irosite, IIS ,,-cll 115 the 

ogc, genetic constitution, moJruio.spccilic imn1uni1y, nod nuuiliolllll status of the child, ond 

previous exposure 10 ontimaloriol drugs (Caulfield ti al .. 2004 nnd Fo,vowc, 201 I) 

2.1.J Clinical cnsc definitions of n1alnria

a). Uocomplkoted/ncutc mol11ria: 

Fe\'Cr or history of fever ossocinted with symptoms such IIS ruiusca, vomiting ond 

diarrhoea. headnchc, b:ick pnin, chills, myolgi11, molllisc, aches and body p:iin, ,,,.Cllkncss, 

1irednes�. pallor anorexia. jaundice, hepotosplenomegoly, \\here other infectious diseases 

hove been excluded (WHO, 2001c ond FMoH, 2008a). 

b). Severe m1h1rlm: 

Fever 111d symptoms os for uncomplicated malaria but with nsso<:intcd signs such os 

disorienllllioo, repented vomiting, prostration, hypoglycncmio, cirtuh11ory collopsc. reno! 

failure, hyperpa.nu1taemio. loss of consciou.sness. convulsions, severe onocmio, jaundice, 

baemoglobinuria. spontoncous bleeding, pulmoll3.r)' oedema. shock (\VHO 2001c, FMoH 

20011). 

e). Confirmed cs.sc• Dcmoll.\trntion or malorio parasite! In blood films by cxnmining thicL: 

ur uun anem or by Rapid Di:igncntic Tc11 (RDn for R falriparum diagnosis {\\'110 

2001c, FMoll 20081) Worthy or mention is the fDCt that microscopy Is the sold MonJ:ud 
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for Laboratory diagnosis of molorio. A study by Rofocl et al., in 2006, osserts thot o highly 

e1Tec1ivc ROT could oven over 100.000 maloria related deaths 1111d about 400 million 

UMccessory t�unents (Rafoel et al., 2006), Ho,\'e\'cr RDTs hove been reported (t.furrny 

ond BeMctt, 2009) to hove lin1i1ed sensitivity pon,culnrly in mixed infections and 

infections al lo,v concenlmtlons of parosiles .. 11,us microscopy remains the gold sllllldnrd 

in the loborotory diagnosis of molarin. 

2.1.4 i\tolnrin In children: n1orbldl1y nnd 111or1:illl) sll11111io11 In Nlgcrln 

According to the lntest t.loloria lndicntor Survey (MIS) repon for Nigeria, up 10 one

fourth (25%) of the malarinl dlscosc burden In Africo wos from Nigeria. Malorio in Nigeria 

Is endemic. Eleven percent (I 1%) of motemnl mortality wns related 10 molorio; ii olso 

contributed up to 2So/o of infant monnlity nnd 30 % of under-Jive mortolity, resulting in 

about 300,000 childhood deaths annually (Nigeria t.lnlnria Indicator Survey, 2010) .. 

This rising burden of mnlo.rio in Nigeria cnlls for serious oncntion. The 2010 MIS rcponcd 

o higher proponion (JS¾) of under-fives who hod o fever in the two weeks before the

sunc) comp.ucd 10 I 6o/, in the 2008 sun·cy (Ft.loH, 2008b). It also rcponed that four in 

ten Nigerian children (42% of children oge 6-S9 months) \\'Cre infected ,vith malo.rio nnd 

the discosc ,ws most common in South West and North Ccnuul z.oncs where ruilf of all 

children \\-Cre infected and least common in South Ea.st Zone where prevalence nmong 

children ,,ns 28o/o (N�IIS. 2010) 

Young children are much more vulncroblc to all forms of molo.rio because their immune 

systems are not yet fully de\'tlopcd. v,hilc in under -fi\'cs they ho,·e not yet developed 

effective resislllllce to the disc:isc. Molorio con hove o devaslllling effect on children's 

education. Rc:pe3ted iofcclions cnusc chlldrcn to miss lnrge number or school periods. 

Anaemia. a comphcauon of frequent mnlaria atlllck.s, in1crrercs ,vith children's ability to 

concentrole in learning ond causes chronic fouguc. Repented illn�scs from mnlo.rio C4D

also cxocerb41c any mnlnuuition, which can both decrease the clTecti\'cncss of onli-mnlo.rio. 

drug.s and increase children's susccplibility to the other main killer diseases like diarrhoea 

and pneumonia (�lolario Consantum, 2012) 

Considenng thb alarming situ:ition. it becomes ,·cry pertinent to access e\'cry possible 

rnccns 1a combat this disc:uc; existing stmtcgles mwt be impro\'cd, nc" rc.muthrs 
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IO\\,uds developing better results nnd policies should be encouraged, education nnd 

reorientation of tho public, more cspcci111ly caregivers, should be sustained, also capacity 

building programmes for cotnmunity health \\'Orkcrs nnd hcolthcnre providers must be 

&h.:n priority 

It is in this context that n1ony researches ore diverging iruo other plausible areas that could 

in nny ,vny influence the malllrin situation in our environnic:nts so as to proffer suit0blc 

interventions IO\\urds mnlari11 cradiention or ot lcnst minimal pn:volcncc. 

2.1.S Risk fncton ussocinlcd 111th 1nnlnrln

Various studies have in\'csligotcd the relntionshlp between risk fnctors nnd molorio 

transmission. Ench of these factors either singly or combined innuencc malaria 

occurrence. In o prior study corned out in Africn. (ProtopofT ct al , 2009), o conceptual 

model \vns developed to explain the necessity of understnnding the innucncc nnd role of 

certain predictors of molario to guide Molario Conll'OI Efforts in AfriCM Highlnnds. Fi11urc 

2. I.S. I belo,v is the schcmntie diogrnm of the model. It highlights some of the risk factors

of malaria o.s described in this study. 

9 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Fig 2.1.5.1 Conceptual modd of import•nr ruk f1cton 1fTecrlng m•l•ri• prevalence 

in the Afriun Highlands (Prolopopoff el al , 2009) 
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Environmen11I and Human· 11:latc:d 

BjologjcaJ ask. faeu>rs of J11alnn1 

1'1t /,ofJ 

Ag, 1s I very significanl predictor of malano Youngcr children, C5Pccially the under-fives 

arc rcponcd to be more prone to malaria compared to other age groups (Lusmgu cl al, 

2004, Reyburn cl al 2005, Yaz.oume ct al, 2008, Carneiro ti al, 2010) 

Anolher important b1ological factor 1s immunity Children below the age of five have low 

immunity against the paras11e thus have gren1cr chance of experiencing high case fatalit} 

(WHO 201 la) Pregnant women arc aho among 1he high ri,lc groups Pregnancy has been 

,eponcd 10 alter the immune response system cspcc,ally ,n pnmigravidac (Okoko. 2003) 

Owing thc l111cr sugcs of pregnancy, malaria infca,on. in comb1na11on wi1h ma1cmal 

anaemia. impairs fOCtal "-C1ght gain and contribute to in1rau1crinc gro\\1h rc11rda1ion or 

prmu1un1y and 1hus rcsuh ,n low binh \locigh1 Thi, tin, b«n dcmnn,1n1cd most 
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con, in.:ingl) by trials of malnria prc\'cntion strategics in ,vhich both drugs and bcdncts 

were sho,vn to reduce these adverse outcomes (DFID, 2010, Mentndcz. 2007). 

The health stotus of an individual i s  another plausible b1ological factor. It is \\ell 

established that undcmulrition affects the immune system and increases the incidence, 

Jurauun .u,J :.c, crit)' of 1nru1) infectious diseases (DFID. 20 I 0). There is, however, 

rcosonnble c,•idcncc for n link beh,�-en some nspccts of both acute and chronic 

mnlnuuition and sc\:crc malaria Ocjon, et al., 2008b. Undemulrition prolongs the scvcrll)' 

of mnla.rio episodes nnd ,ncreoscs the chru1cc of death (Caullield ct nl., 2004b), Children 

,vho hove seven: chronic undcmutrltion orc twice os likely to die or mnlorin ns children of 

normnl height (Blnck ct al., 2008). Children who ore acutely undernourished (of ,vhich 

there nrc 55 million ,vorld1vide) orc t,vo to three times more likely to die or mnla.rio (Block 

Cl al , 200)), 

Additionolly, the influence of genetic factors cannot be over-emphosizcd. Persons who 

hove the sickle cell trait 01etcrozygotcs for the obnonnnl hemoglobin gene HbS) a,c

relotivcly protected ogoinst P falclpar11"1 molnrio and thus enjoy o biologic advantage. 

Also, the prcl'olcncc of hcmoglobin•rclotcd and blood cell disorders such as Hemoglobin 

C, the lholo.sscmin.s ond 06PD dclic1ency, nrc more prevalent in malaria endemic o.rcas and 

nrc lhoug}n to provide protccuon from mlllo.no.l disease (CDC, 2012). 

171c Vector: 

Insecticide rcsistonCC: 

lns«ticidc-boscd control measures include indoor spraying with insecticides and the use of 

insecticide tre.1ted bednct.s (JTNs). These nrc the major ,111ys to kill mosquitoes th:lt bite 

indoor,. However, after prolonged exposure to on iruccticidc over scvcrul gcnenit1ons, 

mosquitoes, like other insects, may develop rc.,istonce, thus able to survive eontru:t ""ith 

SUth on insecticide Since mosquitoes can hove many gencmulons per year, high levels of 

resutance tl1l1 an;.e \�r)· quickly, The development of resist11nce to insecticides used for 

Indoor residual ipraying WIU o major impediment during the Global �1alo.ria Eradication 

CamJ»ign. Noru:lhelcss, ct1utlous use or insecticides for mosquito control cnn li111h tht 

dcvclopmmt ond sprc:id of rcsist4nce (CDC. 2012). 
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Refrac1orl11ess : 

Some A11ophe/es species arc poor vectors of malnrio, os the poro.silcs do not develop well 

(or 111 all) ,vithin lhem. There is also variation ,vithin species. In the lobomtory, it hos been 

possible to select for strains or An gamblac that ore refractory to infection by maJario 

p;u-asitcs. These rcfrnctory strains ho\'e nn immune response that cncopsulotes nnd kills the 

pnrositcs o.f\cr they hove invaded the mosquito's stomoch ,,'ll!I. TI1us in the orcns where 

these suuins of mosquitoes thrive, mnlorio prevalence ,viii be Jo,v. Also scientists con study 

the genetic mechanism for this response. replicate ond employ it 10 nchievc the goal of 

ehmnwting mulunu 1n the nearest future (CDC, 2012). 

Envjronmcntnl fnctoi, 

Climotc is a key de1cm1i.na.nt in the geographic distribution ond the sc:1Sonoli1y or molnria 

studies hove associated \\ltllll\ing trends 10 the increase in mnlorio transmission 

(Loev1nsohn el al .. 1994; Po.scunl cl al., 2006; Potz et al., 2002) other studies show no 

11SSOCiotion (Zhou, 2004., Shanks cl al., 2002, Small et al.,2003, Bonam et al., 2001). 

In oddition. ruinfnll cnn create collections or \\'Oler which become breeding sites ,vhcrc 

Anopheles eggs nrc deposited and larvae and pup.ie develop into adulthood. this is very 

common 1n l.l'Opil:41 arcns. To transmit mnhuio successful!), female Anopheles must 

survive long enough o.f\cr the) 1ui,·e become infected (through a blood meal on an infected 

human) to nllo\\' the pamsites they now h111bor to complete their gro,,1h cycle which takes 

about 9-21 cbys 01 25°C or 77°F. \Vormcr ornbicnt temperatures shorten the dUt'lllion of 

this c,trinsic cycle thus increasing the ch11nccs of trnnsmission. Conversely, belo,v 11

minimum ombient of 20°C or 68°F (for P falctparum), the extrinsic cycle cnnnot be 

completed nnd nutlari11 cnnnot be trunsmiUed. This cxpltuos in pa.rt why mallllin 

IJ1UISIJlission is greater in \YllmlCr arcns of the globe (tropicnl and semitropical areas ond 

fov.er altitudes), particu!Arly for P.falclpan1m (CDC, 2012). 

Chmatc also determines hwn:in behaviors that may incrtosc conlJlct ,,ith Anopheles 

mosquitoes between dusk a.nd cbv.11, when the Anophtllt nrc most active Hot weather 

nuy cncoW11gc people to ,Jeep outdoors or d1scoumge them from using bed nets Dunng 

hso'csl �- agricultural \\'Orkcrs might sleep in the fields or nearby localb, \\1thout 

protcc:tJon ogn1nst mosquito bites. 
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Human rclat�$1 facto� 

\l:iny studies h:ive reported o positive association between human otlitudc, perception, 

practice or behnviours nnd mnlarin transmission. For cxrunplc, prevalence of malario and 

socio-economic st11tus of corcgivers hove been reported os hnving positive corrclot,on 

(Olosehindc ti at .• 2008, Klinkenberg ti at., 200S, Lo,vrcncc el at .• 2004); findings hove 

reported that children ,vhosc clll'Cgivers hove little or no education hove more: tendencies to 

hilvc n1olario con1pnrcd 10 those whose parents nre educated (Dike el al., 2006, God\\in el

at., 2010). 

Among gco-politicol zones in Nigeria. the southwest zone hos been reported to have the 

least use of insccticidc-1n:a1ed nets, little wonder it is olso the zone ,vith the highest 

pn:,alcucc of 1naloria Onl) a fc,, children less than fi,e )COrs (JO�o) slept under on 

lnsccticidc-Trcotcd-Nct (N�IIS 2010, Ekundnyo er al., 2011). 

The hygienic conditions of hou.scbold environs hns also been associated with mnlnrin 

pre\'olcncc, o recent study by Adcdotun in Oyo to,vn, Oyo S!Jlte (Adedolun, 2010) reported 

en\'ironmcntnl hygiene os o significoot predictor of molnria prevalence. Similar conclusion 

,vas obtolncd by Nsagho in Comcroun (Nsogho er at., 2011 }. 

The ucnunenl �king p;1llcrn of corcgivcrs can also influence malaria occum:ncc. In o 

relotcd study, the use of local herbs seemed 10 be o better option in many households 

compared 10 orthodox medicine despite numerous campaigns and health educotion 

tA1b111u11la. ::?007) "" the w.c or c1Tcc1i,c .intimalnriul druS>, 

Household 11mcni1ics and environs hove also been linked ,vith molnrin transmission. 

Children living in houses ,vith mud roofs hove significnntly higher risk of ge111ng P

fatclparum infection comp;!rcd 10 those living in iron-sheet roofed houses (Yazouml, 

2006). lhc study further asSCf1cd tho! the more affluent house, moy h11vc better sealing 

oround doors, hence preventing entry of mosquitoes. Morcso, in the more affiucn1 

households children may be belier nourished ond hence less susceptible 10 infcctJon 

(Yaz.own�. 2006). Alicli in his study in Kcnyo proposed 1h01 ceiling modification 1s likely 

10 be accq,tablc ond j5 expected 10 be of grc:atcsl benefit when used in combination \\1th 

olbcr ,na!aria conuol stnucgics (Alicli. 2009). In Gnothcr study conducted in Camcroun. 

nuL,rio petaJitc prcvnh:ncc ond JIIUUSilc density w-erc significnntly higher in the indi,·idUAb 

ofY.oodcn plGnk houses than 1hoscofccmcn1 brick houses 
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lnhnbitMts of houses surrounded by bushes or gnrbngc heaps nnd s,,11mps or slOgnnnt 

"'Iller showed higher n,alaria pnrosite prevalence and densities compared \\'ith those from 

cleaner surroundings. The study also indicated 1h01 poor environmentnl sa.nitolion nnd 

housin11 conditions moy be significant risk factors for molorin pnrasitc. (Nkuo-Akcnji, 

2006b). 

2.1.6 Updntc on n1ulnrla diagnosis nud case n1nnngcn1cnl 

The federal Ministry of I lcalth (Ft.fol I), Nigeria in the lmple111e11rar/011 Gulde for 

Para.s/le-Bastd Diagnosis of ,\fa/aria released in year 2011, reiterated the ndvocncy for 

early diognosis; prompt nnd effective lffiltmcnt ns the basis for the monogcmcnt of molorin 

and key to reducing n1olnrio morbidity and mortality h stated that the demonsirotion of the 

presence or molana parasites prior to treatment ,vith nntimalarial drugs is fundnrncntal 10 

this goal and th:it clin1col diagnosis hos hmited accuracy and le.ids to over-diagnosis of 

malaria ,vith resultant wustoge or antimolariol medicines, and iruippropriotc treatment of 

non-malarial fevers (Fl',.loll/Nt-JICP, 2011). 

Also, \VHO recommended the universal usc of diagnostic testing to conJinn mnhuio 

infcetion, follo,,ed b)• npproprintc treatment bnscd on the results. Diagnosis was said to be 

increasingly important, not only to hove ccruiinty about malaria cases but also to ovoid 

uMCCCSSllf)' consumption of ontimolariol drugs, which increases the risk of malaria 

parosite resistance (\VIIO, 2010). Thus p:irosite based diagnosis is the right approach and 

should be the first step in the diagnosis and case management of malaria. 

2.1.7 Cholltogcs in cbc trtulmtnl or molorla 

Prompt lllld effective treatment of mlllorio within 24 hours of fever onset with an c!Tcclivc 

110tunnhuilll agent iJ necessary 10 prevent life lhrcntcning compliaitions. Howbeit these 

iac not ,,ii.bout chalh:ngcs in the third \\Orld. Firstly mDJOnly of malaria cast's are seen 

�ithin the informal hcnllh sectors (Child info, 2012), most caregivers visit drug hawkers, 

p111co1 medicine sellers, hcrbehsts, and troditionnl hcalcrs/oucndnnts (Ajayi tf al 2002). 

Un!onunaiely, most of these CMC prov1dm ore not knowlcdgcoble or well acqwuntcd ,vith 

recent guidelines and polic:la for 1rea1111cnl ns stipulated b)' the go,·cmmcnt Some are nol 

cduaucd and only sell or give out the drugs just to m11kc a living; they II.rt m11rc concerned

about the firunc:141 pin 1hcy v.ill m:ikc in their �lcs thllll the he11hh of their chcn11. Thus 
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many p:iticnts especially children die of n1ismanogcmcn1, some due 10 improper diagnosis 

andior ,,rung prc,criptJon and olhc:n; b.:comc: rcs1s111111 10 drugs. 

In mnny counlries, pruusite-ba.sed diagnosis hos no1 yc1 been fully oppropriotcd in maJorio 

cnse management nmids1 1he escalating sLDllstics on 1he con1ribution nnd efforts of funding 

bodies in tbc distribution of diagnostic motcriols like ROTs. Funhem,orc, the \\lorld 

llcnlth Orgo.nisnuon, has stipuloicd 10 11S guidelines, that uncomplico1ed P /a/clporum 

malaria (the most lolhol o.nd pervasive malaria pamsite in sub-Saharan Africa) should be 

trc:ilcd ,vilh an ACT (Childinfo, 2012). Rcgrcnnbly the situntlon is still for fron1 it Drugs 

like chloro<iuinc ,vhich hove been discouraged arc still prescribed and dispensed by mnny 

hea\lh core Jlroviders in our scnlng (�lcgan ct al., 2011 ), despite various outrcoch 

programs organized to cducnlc co.rcgivcrs on molorio case mnnogcmenl 

2.2 llthninths 

2,2.1 Epldcn1iology or hclminth, 

The word hc/1111111/, comes from Greek h�lmins, meaning o kind of ,\'orm. "\Vorm" refers 10 

any of o number o f  creeping or butTo,ving lnvcncbrote animals. ns those of the phyla 

Annelidn. Ncma1odn, or Plalyhclm1nthes, v.ilh long, slender, son. flexible, rounded or 

flattened body nnd often ,vithoul obvious appendages or limbs. 

Hclminths o.rc a division of eukor)'Otic p:imsi1cs lbat. unlike extcmaJ p:lrn.Sites such as lice 

and fleas, live inside their host (Mniu:ls ti al., 2003). They arc ,voan-likc orgnnisms lbat 

Jive and feed off living hosts, rc«ivmg nourishment and pro1cetion ,vhile disrupting their 

hosu' nuuienl absorption. callling \\eaknCSS 11I1d disea.sc. Those thnt li\·c inside 1he 

digc: ti e 1111ct :ire c lied intt1tlnal paraJilic helminths. They cnn live inside humnns os 

v."CIJ as other animals. These arc lhe type of intestinal p:lrn.Site that resides in the human 

gastrointestinal uucL They represent one of the most prevalent ronns of paro.silic disease. 

They are also rcfcm:d to as "intestinal worms" and "soil-transmitted hclminlh, (STH)" 

Soil-tranSmillcd helminth is a term referring 10 o group of p:imsitic diseases calllcd by 

llml,lllOdc Yt'Omu that arc tronsmiucd to humans by foccall)· conLDm1n,1ted soil. The soil-

1n113n1iucd hclminths of m:ijor concern 10 humans arc Ascaris lumbrlcoltlts, Trlchur/J 

1,lch/ura, J.'tcaror an1tr/cCJ11ur and AnC)lo11omo d11odt11alt. The la1c�I 01im.,tes indicate 
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tlull n1orc than 2 billion people llJ'C infected ,vith these plllUSitcs. TI1e highest prevalence 

occurs in areas ,vhere sanitation is inadcqU11le and w111er supplies ore unsafe (\VHO 2012b). 

In medicnlly oriented schemes the notworms or pla1yhdminths (platy from the Greek root 

n1.:w1111i; "Ila!") 111.JuJc nul...::. (1rernu1odcs) und tupl!\\Onlls (cc:s1odcs). Roundworms ore 

nematodes (ncmato from lhc Greek root n1coning "l11read"). TI1eS< groups ore subdivided 

for convenience: according to the host orgnn in ,vhich they reside, e.g., lung nukes, extra 

in1cstinol lopewonns, and intcslinol round,vonns. Hclminths develop through egg, lorvol 

(juvenile), und aduh stages (CMtro. I 996). TI1cy undergo different stages of gro,vth and 

development and this is related 10 the cpidcnuology and pnthogcncsis of hcln1in1h diseases. 

as \\'l!II os for the diagnosis and uca1n1cnt of patients harboring these parasites 

Platyhclminlhs and nematodes lhnt infect humnns hnvc similur onotomlc fcnturcs that 

reflect comn1on physiologic requirements nnd functions. The outer covering of hclminlhs 

1� tht cuuclc or 1c:sumcn1. Pron11ncn1 c:-.u:mol sll\lctures of flukes and ccstodes are 

occtabulo (suckers) or bothrio (false suckers). Nl11le nematodes of sc\'c:1'111 species possess 

accessory sex orgnns lilat nrc external modifications or the cuticle lntcmnlly, lhc 

olimcntnry, excretory. and reproductive systems can be identified by on experienced 

observer Topc11-onns ore unique in locking an alimentary canal. This lack means that 

nutrients mu:.t be absorbed through the 1cgumenL The blood flukes and ncrno1odcs ore 

bisexual All other nukes nnd tnpew·omi species lhnt infcci humnns arc hcrmnphroditic. 

\Vilh few exceptions. odull nukes, ccs1odcs, and nemo1odcs produce eggs lhnt ore passed in 

excretions or secretions of the host (Castro, 1996). Typicol pictures of named hclminths 

and their eggs ore iho,,11 in Appendix H.

2.2.2 Ascaris /u,nbrlcoldu: tU at) plea I eumplc of STHs 

AscariJULS is the mosi common human worm infection lnfcc1ion occurs worldwide. 

According 10 the World HClllth Orgnnim1ion, severe o.scnris infections ca\1$C 

approximately 60.000 deaths per year, mninly in children (\VHO 2001b). Ascaris

/111r1brlcoldu is the largest nematode (roundworm) parushl1jng the human intcsllne. I t  is 

most common in uopicol and subtropical arcn.s wh.:re sanlt.11ion and hygiene ore poor and 

causes an csdrn:itcd 20,000 deaths e11ch year (NIAID 2011 ). Ascari1Uis is caused by 

iogcsung the cap of ascaris. ThlJ can h:ippen v.hcn hand! or lingcn th:it h:i1·c 

contarn1mtcd dirt on them ore pul in the mouth or by consuming ,·cgctoblcs or fruits 1h41 
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have not been can:rully cooked, ,ruhed or peeled. llumnn rncccs in streets, fields, end 

yards are a major source of infective eggs in heavily populotcd areas; also the use of 

human feces as fertilizer may also permit transmission of infective eggs by food thol is 

gt0\\11 1n the soil and cotcn ,vilhou1 being thoroughly wnshed 1l1e eggs of oscaris do not 

infect hwnans ,vhen first c.xcrclcd by the ,vorm. The eggs ore ,ery n:sis1on1 to cxlrcmes of 

11:n1p,:ra1urc and humidity and require se\'crol \\-eeks to develop and bccon1e infective 

{NIAID, 2011, CDC, 2012), 

Children nrc infected more oOcn than adults, lhc most common oge group being J-8 years 

(\VHO, 2001b). 1l1ey ol\cn become infcc1cd oiler pulling their hands 10 their moulhs ol\er 

ploying 1n contanunolcd soil. The infection is likely 10 be more serious if nutrition is poor 

Enting uncooked food gro\\ll in contruninotcd soil or irrign1cd ,vilh inodequotely trealed 

\\'OSIC\\1ltcr is another frequent avenue of infection. Many foc1ors. including the lorgc 

nun1ber of eggs produced by o fcmole \\'Orm, lhe properties of the eggs, cnvironmcnu11 

cond11ion� and poor 'IOC1occonomic setune,s facilitate the spread of the parnsilc and tl1us 

determine the geographic distribution of the discnsc (Adeo)e et al., 2001, Mwangi ct al.,

2006, Brooker ct al., 2007). Beto,v is a pictorial representation of the Lifcc)·clc of Ascaris 

lun1brlcoides. 

17 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure 2.2.2 Liftcydc of Ascaris lunibricoides 

3 

5 

• 

(Source. CDC"s Pnnsitcs GIid I lc:ihh p;igc:. hup 1/ww,,· dpd c:dc: gov/dpd:v I mfl.lascarusis htm) 

Mature male and female v.-orms live and mate in small intestine of  the human host The 

remale produces eggs Fcrtihzation occurs, renilized eggs become infectious ancr t·wo 

weeks in soil they remain viable and can persist in soil for years The rcnile eggs develop 

into embryos and (depending on the environmental conditions I e opumum being mo1s1, 

warm, and shaded soil} become infccu� After 18 days 10 scvcra1 v.ccks These eggs arc 

pas;,ed ,n the s&ool of an 1nfccted person

A.sarrtJ /umbncotdes or "roundworm· infections in humans OCCllr when an infective egg 

is ingt11cd faeco-orally by 1n1ale of contaminated food or water The eggs hatch and 

de1,clop into IIMle (im mature 111ge) in the in1es1inC$ of the ho�! The larval ,,-orm then 

pcnctrntei the wall of the duodenum and cntcn the hlood ,trcam where they dc,clop 

fwthcr rhe larvae 11c carried in the bloods1tcam to the lungs They migrate upv.11d\ from 
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lhc lungs inlo 1he lhroat, ,vhere they nrc coughed up, s,,·nllo,ved, and thus re1umcd 10 the 

sm:ill ntes1inc:. Once lhc farvnc re1um 10 the small 1ntes1ine, they de\'elop into oduh wonns 

and mote TI1e ri::male adult \\'Onn, which can grow 10 more than JO cm in length. may 

produce up 10 200,000 eggs per day. An adult ascnris ntoy llvc up to I and a half Years. 

The Male and femnle \\'Orms mate and the females lay eggs in the intestines beginning the 

llfceycle all over again. The ingestion of these eggs by another person perpetuates the 

lifccyclc 

Sympton1s of AscorinsiJ: 

l\,lost cases or ascnriasis are asymp1on1a1ic. The Orsi sign may be 1he pQSSj]gc or o live 

''"1111, u:.uull) in the ruccc�. If �)mptoms do occur the) can be lighl and include obdom,nol 

discon1ror1. TI1c clinicnl elfcc1s of heavier infections include o wide range of 

monifc.,,lalions ,vith syn1ptoms nssociatcd with the migration of juvenile or adult worms in 

infec1cd organs. In a severe infection, inlcstinal blockage may cause abdomirud pain, 

p.vticuhirly in children People m11y lllso experience cough, wheezing and difficulty in 

bre11lhing, or fever !his is due to migration of the ,vorms through lhc body. Olhcr common 

complications include pncumonitis due 10 passage of ,vo,ms in the lungs, ,vilh pulmonary 

cosinophili11; and biliary and pancreatic obstruction by ,vorms (USA1D/NTD, 2009; \VHO 

2001 b). The in1cnsity of clinical signs is usually rcloted to the \\'Orm burden in infected 

1ndiv1Ju.ib. �c:rious, c,en fullll, bu, lw. common complications of ascoriasis result from 

the mfiltnllion of the lnrvoc into sensitive !issues, such as the brain, ond from the migration 

of the odult worms in10 vnrious bod) structures, where they produce obsccs.ru ond toxic 

1J1J11Ufe�L3tions (USAID/NTD, 2009). 

2.2.J Tht bunlcn ancJ con.sequences or bdminlhluill In children 

Approximately two billion people or almost 29'/4 of the world's population are utfccted 

with soiJ-1rnM1Uitted belminth infection, world,�ide. Soil-unnsmined helminth infccuons 

� widely distributed in tropical and �ubtrop1cal areus, ,\lilh the greatest numbers 

occumng in sul,.SJhor.1n Africa, the Amenl1\, China and Eas1 Asia. O,·cr 270 million 

prcschool-1gc children and over GOO million school-oge children li\'e in areas ,,here these 

P2f1Ulta arc intensh·cly trnrumiucd, and ore In need or tmi1n1cn1 and rre\'tnlhi: 
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interventions (\Vl-10, 2012b). ln an cnrlicr \VHO estimnte it \\'11.5 reported that A 

lumbrlcoldes infects over I billion people, T. 1rlchl11ra 795 million, ond hookwonns 

(A11cyloston10 d1111tlc110/e o.nd 1Veca1or amerlca1111s) 740 million (\\'HO 2004). 

Childn:n ore particularly susceptible to the adverse effects of helminth infections due to 

their incomplet11 physical development nnd their greater immunologlcol vulncrnbilily, high 

mobility o.nd lower stnndo.rds of hygiene, school-ngo childn:n ore particularly wlnernble 

(Montresor et al., 2002). 1l1ey tend to ho.rbor the grcolcst numbers of intestinal w-orms nnd 

sehistosomes and as a result, experience gro,vth stunting ond diminished physical fitness o.s 

,vell ns impaired memory ond cognition (Crompton ct al., 2002). These adverse health 

consequences combine to impair childhood cducntionol performance, reduce school 

attendance (Miguel ct al., 2004) ond nccount for the obscr\'otion thot hook\vorm (ond 

presumably other diseases couscd by porositic worms) reduces future \\'Oge-coming 

c::ip�cit) (Rlenkley ">007) 

Infection \vith A lu111brlcaldes moy contribute substantially to child morbidity \\hen I 
nssociotcd ,vith malnutrition, pneumonia, cnteric diseases, ond vitamin A deficiency. 

Ascariasis adversely oITccts children's growth and dcvclopmenL Also worth mentioning 

w-� � �1uJ1c.> uf ELc.irnwno l!f al., 200S Wld Sokti et al., 1999 on ,,-orm burden in the

Philippines o.nd lndonc:sio, respectively. Both oulhors found signifiC1111t negative impacts of 

hclminthic infection on memory o.nd Oucncy. \Vonn, moy also contribute to mo!nutrition 

by cl'C4ting onorexio. A study of 459 children in Zonzibar reported that mothers noticed 

sponl4Dcous incrco.se) in appetite o.fler their children undef\\'l?nt o deworming regime 

(Stoltzfus ti al., 2003). lnfcclion \\•ith STHs is p:U1iculo.rly o problem in the developing 

world \.\here food and \\'3tcr is usunlly unclean, and mnny people simply do not o,vn shoes. 

�14ny \.\-all; miles b:ircfoot only to collect contaminated ,voter for their fo.rnilics, ond os o 

rcsul t conllllCt diseases G.nd hclminlhs. 

People infected do not usually hove symptom, except for patients ,vith o hcnvy \\'Orm lo:id. 

Generally conditions IWOCilllcd ,vith intestinal hclminth infection include intt1tinol 

obstruction. insomnia, vomiting, wwness, and stomru:h pains; (John ct al., 2006) ,,hllc 

the rwura.1 movement of wonns and their altachmcnt to the intestine moy be scncrull) 

uncomfortAble for their hosts; The Immune ttspon� lriggercd by hclminlh inf«tion m:iy 
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drain the body's ability to fight other disc:oses, making ofTec1ed individuals more prone 10 

co-inrcciion (\Votkins <'f al., 1997). One \\'D)' in \\hich in1es1inol helminths may impair 1he 

development of their human hosts is lhrough their impnct on nutrition. ln1est1nol hclm1n1h 

infection hos been ossociotcd ,vith problems such os vitamin deficiencies, stunting, nnemia, 

and protein-energy mnlnutrition, ,vhich in tum nffect cognitive ability and intcllcclunl 

development (\Vl-10, 1987) This relationship is pnniculnrly olruming because it is gradual 

and oficn relatively osymptomotic. 

Studies on soil trnnsmittcd helntinths in tropicol regions of the ,vorld have always indicotcd 

at lcost I 0% occurrence runong any study populotlon however school children remain the 

age group most vulncrnblc. In a study conduc1cd in Ethiopia, nine species of in1cstinol 

hclminths ,vcrc identified ,vith on overall prevalence of27.2% among students oged 5-24 

ycors (Tadesse. 2005), 28.6% prevalence of oscnriosis among school children aged 1 -16 

ycrus in Nigeria (Adcremi and �tusa 2006), another study in Ogun St11te, Nigeria by Ekpo 

reported o prevalence or 54.9% 10 an urban government school, 63.5% in o rurnl 

govcm1nent school, and 28.4o/o an the pnvnte school; the most common \\Onn being 

Ascar/J lun,bricoidts (Ekpo, 2008). In Zllnzibor, TMZllllio a prevalence of 73. 7% in the 

rural ond 48.90/o in the pcri-urban selling ,vcrc recorded with school-aged children sho,ving 

the highes1 intensities (Knobb ct al., 20 I 0). More recent studies conducted among Nigerian 

,;chool childrrn. reported 40.2% intestinal helminth prevalence in Osogbo (Ojurongbc el 

111., 2011), 49.5�� in Aruunbro St11te (Emmy-Egbe ct al., 2012), 46% in Bosso, North 

ceotrol Nigeria (Ad.1baro ct al., 2011) and 75.6% prevalence for ascorioisis o.mong children

aged 1-5 years in Edo State (0S3Zllwn. 2011 ), 

The control or hclminth infections in developing countries is of considerable public health 

imporuincc: and se,·crnl f11C1ors h3vc: been 11SSOCintcd with these infections 

Risk factors 

Huan 1111d Ad3m11 in �foloysio and Nigeria rcspccti,·ely identified the consumption of "'"' 

, cget3ble or snl:id M a risk fi1ctor for an lnrcction with .-1 lumbricoftltJ (Hunrt ,, al., 2012, 

Acwnu ti al, 2012). Similar concl11!ions W'trc reported in previous studies and 

documcnwion.s (Knobb tt ol,. 2010,  Dlumcnth3I 1111d rc.ucy, 2002. Oluntentlutl and 
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Fleisher, 2001).T,vo studies carried out in Saudi Arabia ond Turkey, indicated association 
bct\\cen mother's cducationnl level and n,voreness of p:irosilic infcsll!tions (Nog,vo ond 
�1ogdn, 2010, Okyay cl al. 2004) although 1n Nepal, no significant differences ,vere 
ub)c£\.:J in paru:.111: po!>ilivil) r.ilc� 1n rclatiun 10 lo,\ litcmc) role!> or curers (Datu 1.•1 al.,

2004). 

Furthemiore, poor sonitory conditions or contominoted ,wter supplies ,vcrc signilicontly 
ossocioted ,vith the transmission or Ascaris infections (�lchrnJ c1 al., 2008). Some other 
studies reported socio-cconon1ic status, ,vo1er suppl), sonltory disposal or faeces nnd 

I frunily size (Ekpeyong cl al., 2008, Obiuk,vu cl al., 2008, llechukv.'U el al., 20 I 0, Ngui ct

al., 2011, Hunn e, al., 2012) to be rclotcd ,vith prcvolcn� orinteslinol helm1nth 1nfcc1ions 
in humnns. 
A study omong school-ogc childrco living in �lofia lslnnd, Tnnwni11 rcitcrotcd tbot 
(bcl\\CCn O I 5 )'Ca� of age) h11tbour hcovy 1n1es1inal worms 1111d ore the group most 
responsible for contominotin& the environment ond trllllsmil\ing these infections (Albonico 
el al., 2002). 

2.2.-1 Chnllen11c1 In the control, prevention nnd trtatmcnt of hclminthinsis 
At the s-1"' \Vorld Health Assembly 2001, a dcclarotion wns mode towurds anainment by 
201 O; a minimum uirgcl of rcgul11t odm1nistrotion of cbcmothcropy to ot least 75% and up 
10 100"/, or all sebool-ogc children ot risk of n101bidity, this is referred to ns "resolution 
\VHA54 19� Member SUltes were urged to: 
• give high pnority to 1mplemen11ng or 1n1eo.sifying control of STHs nnd �cbistosomillSis in
orcas of high uuns.mission while monitoring the qunliry and efficacy of medicines;
• suswn successful control nclivitics in to,v-tronSmission areas in order to eliminate STHs
and schistosominsls as a public-health problem,
• promote nee� t<' �fc "--:lier <;11ni1otion and he,lth cduc.11ion 1hrougb intcrscctoral

collllboration;
• mobilize resour«S in order to susuun control activities for STHs nnd schlstosomio.sis.
However. cuncnt updntc informs th:lt the at�inmcnt of the 75% covcroi:e of regular
administration of preventive chemotherapy to school•ogc children al risk of morbidity from
STH and sdibtosomlosis by the t.argct yctJ,J 1w not been rCllchcd in mnny countries. Only a
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third of all children i n  need bnvc received appropriate treatment for STHs: in 2008, 16% of 

infcc1ed children were Lre;ited \\'Orld,vide. Only three countries: Burkina Faso, Cambodia 

Md the Lao People's Democratic Republic, \\Cre no1cd 10 have reached the \Vorld Heahh 

Assembly target (\VHO, 200 I a). 

1\ likely reason lor the l:ig in achieving this gonl might be the issue or negligence. 

Hclminthinscs have oficn been ignored and as such receive liulc or no ouention in the 

hco.lthcarc planning nnd budgeting of countries particularly 1n lhc tropics. Mnny Funding 

Agencies nnd NGOs do not have heln1inth infections as included 1n the diseases or core 

interest nnd as such very lillle funds arc ovnilablc for the support of hclminlh prevention, 

control nnd trcalmcnl.This neglect is possibly because or the osymptomatic presentation or 

the infection o.nd the foct that these \\'Orms could be harboured for ycm ,vithout immcdintc 

clinico.1 mMifcstotions. llowcvcr, the long-tenn effects or these worms nre deleterious, 

sometimes eous1ng pcnn1111cnt hco.lth challenges. Also the co-infec1ion of these ,vorms ,vith 

other di .ca.,cs sugi;cst increased morbidity in the hosts. his in this premise lhnt the \Vorld 

llcallh OrgMisa11on included STHs ns one of the Neglected T ropicol Disenses (NTDs). 

Secondly. the needs of populations nlTected by NTDs nre major factors for the delay in 

attaining "resolution \VHA 54.19" \Vrecked by povcny, these populations do not have the 

funds to feed, they lack b:islc nrnenilics like potable ,vntcr and good living conditions 1·/s·

a-v/J approved housing stru1dnrds and SP30ing: some studies hove linked access to s.ifc

water o.nd proper sanitation to the pcrstStcnce nnd prevalence of hclminthinscs (Pinheiro cl

al., 2011, L11111ugman ti al .. 2012). In the tropics. proper SC\\'nge disposal nrncnilics arc

dth�r Jb;;en1 or iiuufficicnt; the �oplc also lock sufficient funds 10 buy drugs ror

imvcn1ion and ucatmcnl when necessary Until these problems are sellled the prcvalcnc:c

of hclminthillSCS \vill rclllllJJl endemic in the populntioiu afTec1ed

Tbcrc is also the c:lulllcngc: of cmtic Information sys1cms Dain on STHs are nhvays 

incomplete, delayed, inaccura1c, insuffic!c:nl or non·represcn1n1ivc. Al 11II lcrcls, most of 

!he bcallh �-oro:n lack professional skills and lack proficiency In collcc1ion and reponing 

lCChnlqUCll po.rticulnrly In current health mnn.,gcmcnt lnformllllon system. Th� 
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surveillance is deficient, ,,'t<lkcning in1plcment11tion nnd cvolWIUOn strotegies 10,vruds 11 

hclminth free populace. 

Lu:).. of Govcrnmentol suppon is another llmi101ion There Is usually, lucl-. of sufficient 

funds from the individwil governments of the endemic countries 10 support instilutioru,I 

infmstructurc, to fund medium nnd long-tcrn1 rescatth projects ond to o,vn responsibility 

of these projects. I lowevcr, research capncity development remains on important 

endeavour and if not cncourogcd, cv1dcncc-bnsc:d knowledge rc:lcvant 10 the health 

concerns of loco! comn1unitics nnd pohcy-n1okcrs for implcmeruation of adequate pmctices 

in such ru,tions will be locking (Health link, 2006), Governments should be responsible for 

funding issues and 0\\11ership of progrummes on helminthiosls control, by so doing the 

etTorts of cxtc11U1I donor agencies, research funding bodies nnd foundot1ons. 

pham1.i�.:utical 1:1Jn1p.uucs, and non-go\'emmcntal dc�clopmcnt orgoni:,.nions should be 

complemented; the notionol government con even take over what is olreody received from 

cxtcrnol sourees, thus suslO.ining the success of control nnd climiontion efforts made (Osei• 

Al\,-cneboona ti al., 2012). 

ln di�cose endemic countries then: is limitation m research aipncity for hclminthiases nnd 

other infectious diScaSCS, cspcciolly in Ot'CllS that require the application of advanced 

technology for disease control such ns funcLion31 genomics and bioinfonnoLics 

invesligntions. R�nrch on NTDs nnd hclminthiuses is not considered a priority, receiving 

�cf) little aucnuon (O)Ci-A1"'cncbo111U1 cl al., 2012). There is also lhe lock of cxpc:nisc in 

the development of new rc.igcnts, products and nppronches for diagnosis, onthclmintics. 

vaccines. and inlegJUtcd vector control, which are cruclol for the sustained success of 

cum:nl progrummes for the control and clim1n:11ion of hclminthiuscs (\VIIO. 2007). All 

these contribute 10 the poor management of hclminthisc, ond needs serious 111tcn1ion if we 

must ochievc the goal of regular admini11ra1ion of chemotherapy 10 111 least 75¾ and up to 

100% of all school-ogc children 111 risk of morbidity, 
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If this condition i s  10 be wncliomted, the procurement nnd distribution of cssentiol 

medicines tor Nl Os must be given pnor considerohon. Quality-nssured medicines must be 

made fully accessible and given free of charge for patients and all vulncroblc persons 

cspcciolly children. TI1is can be achieved by establishing o functional ond sustained 

monitoring and evaluation system for delivery of these medicines. 

More research into new dia@nostie tools and medicines. coverage. compliance. acceptance 

and impact of interventions pcculinr 10 STHs lnrections should be encouraged and funding 

nvn.ilnble. This ,viii bring out novel, evidence-based interventions and Ideas towards n 

more effective nnd efficient con1bn1 ogoinst the sprcnd of these infections. 

Furthcnnort, control programmes in cndc111ic countries should be encouraged os il hns 

been dtmonstrotcd 10 be bencliclnl. nus is kno,vn as preventive chcmothernpy. Herc, 

school-age children rue treated through school-health programs, olso preschool children 

and pregnant ,vomcn ot visits to heolth clinics. A study in Kenya demonstrated that 

de,vorming prognuns improve school oncndnncc by 25% {Miguel nnd Michael, 2004); also 

another ,Ludy in Amclicon South found that school oncndonce and enrollment grew 

signilicanlly in the school-age populations thot bcoelitcd most from the Rockefeller 

Foundotion's deworming programs, (eliding 10 o long-term increase in income ns ,veil as a 

rise in literacy rotes (Dlcnkley, 2007). Dy using schools as trc.'ltmcnt cenucs, Burkina Faso, 

Cambodia nnd the uio People's Oemocrotie Republic have achieved the torge1 set by the 

\Vorld lleallh Assembly of ucaung 75o/o of  school-aged children (\VHO, 2010b). 

Global clungcs should also be put into considerotion. Planning for the development of 

p�tion OJ1d control mensures for NTDs should take into account the possible effects of 

porous borders, populauon g,o,,,h and migration, the mo\·ements of livestock OJ1d vectors, 

and the political and geographical consequences of climate chMgc (\VHO, 201 Ob). 

�1onitoring and evalwitlon instrument, should be devised and deployed 10 assess the 

clTectivcnes, of march capacity building stn11cgics In the same rigorous wny they are 

applied t.o qu:intify the Impact of control intcl'\cntions. This would pro\'idc c, idcncc-boscd 

111gumcnts for the continwuion and improvement of capacity building (\\'110. 2010b). 
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2.3 Co-infection ,vith m:iJnrln nod intestlnol helmioths 

1l1erc hns been, an a,vnkcned rcscon:h interest in recent times to explore the interaction of 

Plasmodi11m sp ,vith other porositic infections having similnr cpidemiologicol pattern, ns 

this could unfold ,,ital infonnntion needed for the achievement of a malaria free populace. 

2.3. l f\lolnrin nnd lnlcs1l1111I hclmlnlh• lntcrnctions 

Co-infection is the concurrent infection of o host by more thon one pathogen. It hns olso 

b.:cn ��p11.:ss�J us the nonn in nature (llurtgcr.. <JI al., 2008, Oooth Iii al., 2008), especiolly 

in communities endemic for hcln1inth infections of d11Tcrcnt species and shnilnrly exposed 

to infection ,vith plnsmodio (Booth cl al., 2006). 

By distribution, over a lhird of the ,vorld's population, mainly tho� living in the tropics 

ond sub tropics ore infected by parasitic hclminthcs (\\·onns) or one or more species of 

Plasmodl11m (De Silva ti al., 2003, Soo,v cl al., 2005). lo sub-Snhnrnn Africa ond 

elsewhere, helm1nthiosis ore f�ucotly co-endemic ,vith malnrio (Hotei ti al., 2006), ond 

HIV/AIDS ( Borko,v el al, 2006). It is therefore not uncommon for on individual in this 

region to be co-infected ,vith the moJnrin-causing parasite and one or more pamsitic wonn 

(Broo'l.cr ti u/., 2006b, 2009, Druilhe cl al., 2005) or HIV (Kjc:tlond ti al., 2006). 

The ubiquity of these parasites in these ntnS results in high rates of co- infection (Petncy 

ond Andrews, 1998}. h is olso speculated Lhot interaction ,,ith both infections ,\ithin o host 

miiht have 1gnilicont consequcntiol oltcrntions in tcnns of morbidity, pathology, and rote 

of rcco,·cry Such co-infections hove additive elTccts, such os severe WU1cmi:1, increnscd 

t.r1U\Sl1\Wion of the malnrio cousing parasite, HIV, and/or increased susceptibility to 

infection with these pathogens as \\'ell os exacerbated progression of these t\\·o killer 

disnlccs (Gallagher�/ al., 2005). 

J be results 1rom the Comort study by �turrny ti of., 1977 on the protective clTccts of 

AJa11USis lirsl arowcd the inteicst of many researchers In conducting n:scarchcs about lhc 

iwociation of the rnalnrio parosilll ...,;,h intcstinoJ helminlh. The study reported tlutt 

children with heavy infection or a.scariasi, hod very lo\,. incidence of molaria. The author:\ 

were tcd 1hlt the 1nfc,1011on with a�ai,is could h11,c lrd 10 nutnuon:il llclielcnclcs in 
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these children which created nn unfavorable environment for the mol11tia parasite to tJuive. 

For about t\VO decodes !here \\Cre no other studies in that arta until recently 

Since then, ninny studies hove been conducted to elucidate the ossoclotion bct\veen these 

l\vo infections, ho\,ever tJic findings have remained controd1c1ory ond conflicting. 

Valencia er al., in 2010, conducted a correlnlion study nnd concluded that there \\115

uctuull} .i com:lution bet\\c�n Ilic falc1pnrum malaria nnd ascnrinsis, though JO\\' (R'-

0.086) but this correlation wns stronger into the clusters or to\vns \\'ith prevalence or 

Ascaris l11mbrlcoldcs infection. Other studies suggested no relation bet\vcen tJ1e two 

helminllls nnd n1nlnria (Shapiro er al, 2005, OeJon er al., 2008). 

Some researchers assen thnt intestinal hclminllls oggrovntc mnlnrin pnn,culnrly severe 

malnrin (Le Hc!Sron er al,. 2003, Yotich et al, 2009, i\degnikn ,:t al., 2010) \Vhilc so many 

other studies have concluded that intestinal helminllls especially nscariasis hove some 

protective cITccts against malaria (Naeher er al., 2000 and Brutus et al., 2007, Naeher et of 

2001 b). 

Studic:. conunuc 10 shO\Y that hclminlhs cilhcr cxnccrba1e (Le Hcsrtu1 et al., 20().1) or 

reduce (Naeher ti of, 2001b, 2002) the Se\'Crity of malaria. 

Interaction between hclminth infections and malnri11 Is therefore of considerable public 

health impannncc. and more findings suppon the fact thnt hclminth infections niter 

susceptibility 10 clin1cnl malaria (Naeher et of., 20010. Naeher 2001, Druilhe et al., 2005, 

Hotcz ti of .• 2006. Oorkow. 2006) nnd may result into ontagonisLic o.ssocintion in causing 

various morbidi1ics in infected individu.nls (AdricMc ti al., 2005). Pierre asserts the foct 

tluil wonns could constitute n confounding foctor in the nssessmcnt of cfficocy of mnlario, 

c:onuol ,ntcrvcnuon. including vaccine pro101ypcs in clinical lriols. The study suggested 

lhA.t if it is confirmed th:11 \\'Onns aggravate de\'clopmenl to cllnicnl malnrio, then n novel 

mtJnu 10 control malaria \\'OUld have been discovered (Druille cl of., 2005). 

Anim.11 models also exist lo suppon the fact thnt hclminth infections may increase 

suscq,tibility 10 m:ilnrlo and the cITccts of co-infection may vary by malaria and hclminth.1 

species and the intcruhy of the infections (Akhwale ti of .. 2004). Sevc:111! 01hcr rcpon., in 

Kcnyn. Nigeria. and 50me other counlric., of Africa suggest on .idditivc impocl of co-
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infeclion on nncmin confounded by socio-economic, genetic, and nutriLlonnl fa.c1ors 

(Brooker et al., 2006a, Akhwulc ct al , 200t Eg,wnycnga 200 I). 

Some risk factors have also been nssocio(cd \\ith malario•intestinnl helminth, these include 

ogc, household size/clustering, educational sllltus, knowledge of hygienic pmcticcs, 

socioeconomic status. residence, nnd toilet focililies, environment, nnd genetics (Brooker 

et ul., 2003, llotc-i et al .• 2008, Vatich ct al, 2009). 

Conv.::rscly other �tudics suggested that helminths were protective and could reduce the 

dcvclopn1cnt of symptoms or curtail severity of malurinl discose 111 a co-infected 

individual. Infection ,vith A.lun,bricoidcs was ossocintcd ,vlth n protective, dose-dependant 

c!Tcct ngoinst ccn:brul molnria ond was found to hold for all helminths In a sllb�qucnt 

�111tly C\'Cn oner controlling for nu1ri1ional Stntu� and personal protection mcosurcs against 

mosqui10 bi1ing (Naeher ct al., 2002). In contras!, the risk of non-severe malaria nnd mixed 

plosmodi11 infections hos �n suggested to be increased among individunls infecled with 

hclminths compared 10 uninfccled individuals (Naeher et of., 200111, 2002). Thus, in Toni 

adulls. infection with hclmintbs oppcnrs to lead 10 nn incrcnscd risk of non-severe malaria 

bul protect ogiunst severe mnlorio. 

From recent co·morbidity s1udies 

Prcvolenccs of co-infec1ion in recent sludics conli.nue to drnw otten1ion. In a study 

cond1 ·11:d in Cole d 0l\'01rc {Yap, ct �, '.!01'.!). 1he pre,11lence of P /olctparvm-mo,ua11I 

and P /alciparvm•haokworn, were I 5.98o/o nnd 18.16%, respectively. In onothcr s1udy 

among outp:11ients in Ethiopia. 19.4% weJC infected with both Plasmotfl11n1 a.nd inlCllinol 

helm111tbs (Degorege ti of., 2012); olso o differcn1 0>1e d' lvoirien s1u<ly observed o 27 9% 

concurrcnl infection with Plo.smodium a.nd hoolcworm in school-oged children (Righetti ti

al., 2012). In Osun State, Nigeria, the prevalence of Plosmodium folcipnrum, inteslinol 

helminlh infccLio�. ond co-infection of molari11 a.nd hclminlh observed in o study \\'Cl'C

25.61/-. 40.2% ond 4.JY•, respectively. Al a closer vie\V, conclusions made from the 

intcniCtions observed between these infections 11tC conll"IISl.i.ng. In the £thloplo.n study, the 

h\elihoud or bcin11 in(cctc<l with non-sc,crc I' fi1lclpar11m molnno \\IIJ signilicontl)· 

hlzhcr In lndividUDIJ infected \\1th in1eslin11l hclmin1h,, J!Or1iculorl)' 1n those \\ith A,
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l11n1hricn/de.f alone. T 1ricll/11ra olonc or S. mn,uon/ nlonc compared 10 individuals \yjthoul 

intc:.tinal hclniinlhs. Similarly, prevalence of non-severe mnlario (P /a/cipar11m and/or P 

,•/l•ax) \\'llS significantly higher in individuals infected ,vilh intcsllnnl hclminlh or 

A./11n1brlco/des alone compared 10 individUl\ls ,vlthout intestinal hclmrnths (Dcg4nlge, 

2012). In the some vein co-infec1ed children in Cote d'Ivoire hnd lo,vcr odds of onemin ond 

iron deficiency lhnn !heir counterpnns infected ,vith P falciparurn nlone (Rtghctli el al., 

2012). Also, in the study by Ojurongbc cl al., gco-helmlnth-positivc children tended to be 

pamsllncmic ond there \VQS sllllisticnlly slgniflcont association behvccn helniinth status and 

parusitoemin. 

ContrnStingly, Righetti et nl., from their findings suggest 1ho1 interaction bcl\\'CCn P. 

fnlciparum and light-Intensity hook,vom, infections vary ,vith ogc nnd, in school-ngcd 

children, moy benefit the host through pre,cnling iron deficiency onemin (Righetti et of., 

"0 I�). 

Pnrticipants older than fi,·c ycnrs \Vere ot higher risk of co-infection compared 10 !heir 

younger In Abidjan, southern Cote d'lvoirc. llo,,-cvcr, multinomilll analysis of co-infection 

of P /alclpar11m-S. ma11.sonl reflected no significon1 nssociotion of age ond sex to the co

infection (Ynpi et al, 2012) 

Another conclusion mode by Adcgniko cl al., after o review on "Epidemiology of malnno 

and hclm1nth interaction: o rcvie,v from 2001 to 2011'' suggested o development 10,vord o 

protccthe effect of AsC4ris lumbricoides and Schistosomn hemntob1um. nnd ,,1>rsening 

cff.:c1 uf  hooL"orm ..nd S. mnnson, on 1he pathogenesis nnd rncidcncc or ma.lllria.. 

respectively (Adcgntka ti al., 2012). 

from lll)Othc:r perspective, Kno\vles after o mclll-a.nolysis study on the effect of belminth 

co-infection on mn.larin in mice concluded that her findings ,verc consistent with the 

hypothesis that whether the Immune responses elicited by helminth co-infcetion would 

promote or inhibit m�arial discASC depends on the existing bnlnnce or pro- nnd antl

inflam111!11ory rcspon:.;;.. mounted og:llnst mal.irio p31USitc, in o given host (Knowles rt al.,

2011) 
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From the fore-going, the rcsc:an:h in1eres1 into the interoctions bc1,vccn intcstinnJ hclminths 

nnd malaria pnrosi1cs con1inue 10 deepen. 

A new-:r nnd interesting hypothesis \\1115 formulotcd by Nochc:r 1n n recent rcvic1v nrticlc. 

He recommended that further verification should be done. since man)· �tudics, though 1n 

different epidemiological seltings. suggest thnt heln1inth-infeo1ed patients hove 1norc 

gnmclocytes, nod hove less symptomatic molnria, longer-la.sting infections, ond nre more 

nltroctivc for vectors. Therefore if it is verified tho! patients co-infected by ,1-orrns and 

malariu could be a "1ra1u111/Js/011 h11b" this would be nn intcrc:sting piece of strotc:gic 

information in the context of the spread of nnli-malorlal n:sistonce nnd the malaria 

eradication nttcmplS {Naeher ct al., 2012). 

In conclusion, the conflicting reports from these studies ho,e been linked to differences in 

study designs. stability of mnlorin 1rnnsmission in the study nrc.i. sample siu:, study 

population nnd other factors. Therefore more studies on: needed, cspcc1olly prospccthc in 

design, since mnny obscrvntionol studies have been conducted ond ore subjcc1 to 

unmC4Surcd bins, this ,viii provide more robust cpidcmiologlcol evidence of the 

intci.1,;Ul/ll) bc:l\\C.:n helminth infections and mnloria. 

However i t  remains importnnt to understand the true role of these intcstinnl hclminths 

bcaill5C of the implication in management of these infections. 

If truly !here ore some protective effects of these worms on lhe mnloria pnrositc, ,,;hilt arc 

the possible consequences of interventions like mnss trealmenl on o popula1ion or lhc herd 

immunity of such a people? 

If ho,1"'ver the helminths 11ggrovnte llllllorin, then ueaunent of helminlhia.sis will need more 

ottcntion and stra1cglcs to ensure fos1cr ond \\ider co\'eroge as this might be onolhcr \VDY to 

rcducc lhc unchanging prcvolence of lhe malaria scourge. 

Other issues wing: 

Arc lhc lDICStin:tl helminthJ truly prot«live? If they ore os some studies SUBSCSI. since 

they reduce (or ralhcr wdclay") the progression to development of symptoms. \\Ml h4rpcn, 

to 111( nl!!Mll paro..,hcs in the hosl system? Arc they actually clcored or still multipl)ing? 
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3.1 Study Arcn 

CIIAPTER TIIREE 

�1ETIJODOLOGY 

The stud) \\11$ conducted in Ona Am Loclll Government Arc,1. Oyo ltolc. h is locorcd 

southcnst of lb.ldnn, the c ,piuil of O)O st:ilc Nigcna. ll covers o 101.11 land nrea of 42S.S44 

sqwu,: ldlomcters '"ith o population density of 707 persons per square kilometer. There ore 

about 56,406 children under the oge of five years nnd 12,S IS infunts according 10 dol4 

from Nouonol Programme on Immunisation 2007. Older children ore about 124,999 1111d 

�ulu =uc 100,630. The LG,\ 1:, m.idc up of about 400, illagc� which arc divided into 11 

\\iuds • 3 urban, 2 peri-urban 1111d 6 rural wnrds. The residents of the llrC4 11rC mnlnly 

Yorutm. The people ore of Christianity, lslomic nnd 'rrndilion11I rcligiou., b:ickgrounds ond 

11rC predominantly farmers and lrlldcrs. Among ogricuhurnl activities pmcticcd by the 

people nrc gari processing. oil m1lhng, pouhl)', piggery and fishing. �lo!Jiria is holo

cndcmic in the LOA Y.ith percnni11I t.ransmission. The climate is that of tropical rainforest 

zone. 

3.2 Stud)' dCllcn 

Cru_ .,.,,uu11Jl c>W'C) \\lli ..:an1cd out tu obuun baseline infonnation on clwucteristics of 

the Jtudy populations. This ,,us complemented \\ith the blood Dnd slool sample collccuon 

maJuia 1)3111,Site tcsl, and stool analysis to dctcnninc prcvll!cncc of ll.S}mptomatic 

pamsilAenlLl. and mAlaria-intcstinlll bclminth co-infection. Subsequently, o sL�·\\ttk 

longitudinal follow-up study of 1111 consenting uymptomotlc subjects wns nested into the 

siudy for active case detection of progression to acule mnlllri11. Second blood test was then 

conducted to confinn presmcc or absence of pMUilACmio ot inslAntt of a.:ute malaria 

symplOmS durfns follow up period or 111 end of study for those still ll.S)1np1omatic. 
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3.3 Study period 

The ,;1udy period \\.15 from F'cbrual) 201110 June 2011. 

3A Study population 

The study population included childron bcl\vccn lhc ages of 6 months and 17 ycors living 

,vithin U1c s1udy nrca ond ,vhosc caregiver. 

3.5 lntluslon criteria

The study populotion included ony child: 

• aged between 6 months ond 17 yclll'S.

• who hod been n:s1den1 in the MUdy orc:o up 10 six months or more.

• ,vho ,,11S supposedly heohhy (hod no symptoms of molorio or ony apparent illness)

os nt the time of n:cruitment.

• ,vhosc caregiver provided ,vrincn or vcrb:ll infonned conscnL

3.6 Exclu.sloo critcrui 

The study population e�cludcd ony child: 

• ,vho \\11.'l not ,vi thin the ages of 6 months ond 17 years.

• who hnd not lived up to six months in the study nrca.

• who hod ony symptoms of11U1lorio or other oppnrcnl illness as ot lhc lime of

rccnlllmCOL

• whose caregiver declined \\TiltCn or verbal informed consent.

J.7 S,uoplt 1iLt c11lcuh1tion 

S1UI1plc siz.c Wll5 calculoled using the Leslie Kish formulo (Kish, 1965). 

U. z
1
pq sing n '" • 

Where n • sample siu 

p • proportion or chlldrcn \\ho \\ere co-infected ,vith malaria 1111d in1cs1inal 

hclminth, this wu 24.-r/. from o previous study in Comcroun (Nl.uo-Akcnji ti

al. 2006) 
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q. 100-p = (75.3%), d=S¼ 

Thus n .. 1.961 x 24.7% x 75.3°-'o 

51 

286 children 

Adjusting for non-response rate of20% (considering the invnsi,o nature (blood collection) 

of the study o.nd the probability of pnrticipnnt, changing location since it was fanning 

season), the linnl snmplc si?.C wus Clllculolcd to be N 

\\'here N • n " I 00 

100-r 

And n • initinl srunplc size 

r - non response rate (20%) 

Thus N = 286" 100 
� 358. 

100 20 

3.8 Sompling technique 

A t\\'O stoge samphng technique ,vns used to select 131 households from six communities 

of the LGA for the sW'\lcy. Firstly, the sL'< rurol ,vards ,vcre selected purposefully 

(considering possibility of greater spreod of helminthinsis and malaria in nirnl 

environments) out of the eleven ,,11rd.s in the LGA. Secondly. six communities were 

selected tone lrom cnch of the six rural \Vurds) based on lnrgcst populcuon size, 

occcs.sibility of rood nnd the informed con.scnt/eo-opcmhon of the village 

hecd/rcprcscnllltivc. 

Sample size \1,115 divided propor1ionntely among the six communities based on population. 

In each of lbe sculcmcnts selected, the nght side of the major cntronce road ,,us selected 

randomly; Resealch assistants then visited nil households ,vith eligible childttn in thnt 

IUCD. In case no one wns awiloble for the survey or no one was :it home when c research 

auisWlt visited, or there was no eligible child or the household hCAd rcfuscu to &h'C 
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consent, !he research assistant proceeded to the next household. This \VOS done until the 

srunplc size for the community \\'llS otto1ned. 

3.9 Doto collection procedure 

Five rcsc:nrch nssistnnts (,vilh loborntory science: background) ,vcre �-eruited ond trained in 

qucstionnnirc ndn1inistmtion ond laboro1ory sample collection. For every household 

visited, inrom1cd consent \\'QS obtained from the corcgivcr/head or household/adult 

rcprcscntotive thc:n the stud)' questionnaire ,ws odn1inistcrcd. 

The questionnnin: \\'OS dc\'clopcd by terun members or the Epidemiology ond Bios101istics 

Resenrch unit (EBRU) of the lnstitutc of Advanced �ledic:nl Research ond Training 

(LAMRA 1), University of lbodon. II \\'OS race validoted by another malorio cxpcr1, 

consultant physicion ond consultant pnrosi1ologisL Furlher still, the instrument ,,'OS

tmnslnted ond administered into the locnl language ''Yorub:i". It "'-as pre-1cstcd also ot 

anoth�r LG,\ JiO-cri:nt from the study LG,\ The ins1rumcn1 is struc1un:d ond hos 1hree 

sections: 

Section A \\.U on socio-dcmogrophic chnnlc:tcristics 

Section B included questions on risk proctkcs related to hclminlhiosis o.nd malaria 

Section C \YIIS on observation checklist to be used by the intcrviC\\'Cr to observe anti asses.s 

the household en,irons. 

Afkr administenog the questioMllUI:. n loborotory form ,vas filled for each eligible child, 

blood sample, ,,-ere collected and labeled appropri111ely. 

A ck.ui @J \\ell labdcJ 111001 �onuuncr for stool collection \\� 1hcn gi,·cn 10 the corer 

wilh insuucuons on how 10 collect the child's s1ool sample properly the next morning. 

The research usistllnts returned very enrly the ncxl day morning to collect the stool 

$3D1ples, these: \\'CfC temporarily stored in cool-pack, and lr1111sportcd to the pruusitology 

laboratOry of the Microbiology Department of the University College Hospital. Ibadan for 

mic,oscopy ThiJ wu the daily procedure for each community visited. 
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3.9.l Laboratory Diognosis 

• For mnlnrin pnrosiles

Thick blood films were prcpW"Cd from the blood snmplcs collected by finger prick; the 

films \\'Crc o.ir dried nnd stored in slide racks. The slides were then transponed to molnriu 

lnboratory of the. lnstitutc of AdvMced McdiClll Research nod Training, College of 

Medicine, University of lbodnn for n1icroscopy. At the mnlnrio laboratory, the blood 

smcnrs were stnined ,vith Oicmsn stnin nnd e:<nn1incd under oil immersion objective 

(1nagn1ficntion :<100) of the microscope The thick s1near ,vns used to determine the 

presence of o.ny osc.xuol blood stoge p:ira.sitc. J\fier reading 200 fields, smenrs wc:rc 

dcclOICd positive ifoscxunl blood stage pnrositc ,vns present nnd negative if none wus seen. 

• Microscopic exruninotion (temporary wet mounts) or stool snmplcs

A drop of saline ,vns plnccd on slides ond a small amount of faeces wns placed on the 

microscope slide using appliClltor slick. this wns mixed in drop ond covered by cover slip. 

The srunples were then examined microscopically at high po,ver magnification. 

• For the stool samples the formol-cther conccntrntion ond K:no-Katz thick smenr

techniques \\·ere employed for quMtitotivc determinouon of helminths ova.

Form.Jin-Ether Concc:111n11ion technique for stool Exo.minotion 

The specimen \\US mixed ,Yith formalin 1111d thoroughly stirred. A sufficient quantity \YIIS

strnined through gnuzc into o centrifuge tube 10 get the desired amount of sedimcnL Saline 

\\'D.5 mixed ,�ith it ond centrifuged 01 about 2500 revolutions per rrunutc. The supenu1lllnt 

wus decanted; 10ml of I 0% formalin wns then added 10 the sediment ond mixed 

thoroughly About Jml of ether ,vns added and properly shaken in on inverted position for 

some seconds and then the stopper wns removed corcfully. The resulting solution ,vns 

centrifuged at I 500 rpm for about I rrunutc and four layer, ,vcre produced. The three top 

layers w'Cre decanted carefully, and adhering dcbns were removed rrom the top ,vith n 

cotton swab. J he rema1n1ng �men! \\115 m1:1.cd with the sn101l amount or nuid that drnins 

back from the sides or the tube or II smllll drop of fonnnlin or s:ihnc ,,-as added. Finally \\'Cl

mounu \\'tie prepared for microscopic e:<nmiMtion The presence of ony helminth ova \\'as

considmd positi11c: the 11b$cnce or II, ncgntive. 
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3.9.2 Folio,,· up 

Folio\.., up usunlly commenced the next doy, depending on the resuh of the maloro pDl'1lSite 

tests. Any child positive ror asymptomatic malorin parnsitocmia (im:spectivc of the 

presence or absence of intestinal helnunlhs) ,vcre followed up ror six ,vecks (to cover the 

incubation period of the malorio parasite in a malaria endemic zone) to determine time to 

development of symptoms of acute molann. 

TI,csc children were visited ,veekly for active detection of acute malario using n follow up 

questionnaire; functional phone numbers ,,·ere also given to carers to conUlct the research 

assistants in the event or development of fever (by subjective diagnosis). At each point. the 

earcr ol the child is intcn1ewcd on nny clinical developments/issues nnsing since ench Inst 

visit 

\Vith the onset of acute maloria on or before the 6th ,veck, second blood S41llplcs were 

collected to re-confirm parnsitnemia; once confirmed, the patient was u-c;itcd ,vith 

·\ncmi,inin L.umcfnntrine (AL): nlso Referrals were mode to the nearest henlth center and

University College Hospilnl for presentation \\ith seven: cnscs or other serious ailments 

not related to the outcome of interest 

At the end of the study period, those still asymptomatic and all those diagnosed with 

intestinal hclminth ,vcrc ll'Ctltcd ,vith AL nnd appropriate onti-hclminthics (mclbcndo.z.ole 

and albcndat.ole based) as the cnse may be. 

3.9.3 Treatmenc/rcfcrnl proces, for positive c:ues 

Drugs w-crc carried nloog in dry packs/cartons during the folio,.., up period, the resc.'.U'Ch 

wiJt:.nt. conducting the follow up were properly trained on ho\\' to adminmcr the drug.s. 

The research assistants explained the dosoge thoroughly to the cnrer and gave him/her 

some health education/advice that ,viii help tn the ,vcllncss and hc.ilth or his/her children 

including proper penon11I and environmcnlnl hygiene. They also rollowcd up the child�n

who were uc:itcd until they recovered. 
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Figure 3.10 FLO\V CIIART SltO\VING STUDY PROCESS

Identify household

ldcniiry hend of household or rcprcscnto1ivc
Step I 
IDENTIFICATION;
llouschold & Obioin consentStudy participant � 

I( no consent, move to
Identify the eligibles, all healthy nc.1<t household
(supposedly frco from symptoms of acute 

r----...mnlorio) children bch,cen Gmon1hs and 17 
)CGl'S. lfno eligible child move

10 ne'II household

Administer questionnaire 
!wpo11drnt. Cmgher/Head of household/
Adult representative

tr no co�nt for l1tb collection.
. odminisier questionnaire, thank

ln1ervicw, o�rvation of le,,? SOURCl�G rc5pondcnlS and move 10 nc.,1
\TO�iATION house en1 irons. collection of household 

uibonuory somplcs

On completion of steps 1-2,
thonl. respondents and proccul

l.llboratory analysis of stool

� 

10 next household
and blood s.impfc,

llr.c for rnaJuia Negathc for malaria parasite
-

Recruitment into sh "eek 
follow up study (for consenting
participants)

sic; l: FOLLOW -UP
STUDY AND Aller sh, \\Ccl.i of follow up, treatment of those 1till
TRE.A Th1ENT asymptomatic and dcY.orming 111 thoJC who have 

. 

hclmlnlh infection,
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Figure J.JO FLO\V CIIART SHO\VING STUDY PROCESS 

Identify household 

ldcntlf>· heod of household or rcprcscntoti\c 

Step I 
IDENTIFICA 110N. 
flolll(hold & Obtain consent 
Study participant -

If no consent, move to 

Identify the ellgiblc:s, all health)' next household 

(supposedly free from symptoms of ocuio 
" mnlitrio) children bcl\\CCII 6months and 17 

)CIUS. lfno cllgiblcchlld move 
to next household 

Administer quc:stionnoiro 
Rtspo11dt11t. Cllnlgh er/Head of household/ 
Adult rcprcscnllltivc 

tr no 1:enKnt for lab collection, 
. administer questionnaire, th:mk 

Interview, obsenotion of _,, 2 �OURCING re5pondents and mo�c to nc.xt 
\TORMATION• house cn,•irons, collection of household. 

l.4borotory somplcs 

On completion of steps 1-2, 
t.hanl.. respondents and proceed 

Laboratory analysis of stool 

� 

10 next household 

and blood S4111ples 
lu, C for fflllw Negathc for malaria parasite 
-

Rccruitmcnt into sh \\eek
follow up study (for consenting 
p:irticipants) 

-- . 

Sl.-p ): fOUOW -UP 
STUOYAND AOcr six ,\eeks of follow up, treatment of those $lilt

TREATMENT uympto(!llltic and dC\\Onning ell those \\110 h.tvc
. 

hclmlnth infection. 
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I 

3.11 Dain onnl)5U 

The data \\'llS entered in EPI data 3.1 stntisticol pockoge and nnal)Sed using SPSS 15.0 
5tatisiicnl sofhvnrc (SPSS Inc. USA). The outcome vnriobles measured included mnlorio 
pllfllSitoemin. helminthinsis and co-infection ,vith mnlorio ond intcstinnl hclminths, acute 
malaria. Independent variables included different chnroetcristics of the children and their 
carers BS ,veil as the home environment. 
Oescripllve stntistics such ns frequencies, proportions, mcnns and confidence intcrvnls 

were used lo summarize the dotn. Cotcgoricol dato \¥ere compared using the Chi-sqWlre 
test or the Fisher's CXllCt test, ns oppropriotc. Person-time-at-risk wus used to calculate 
inc11k11�c rote�. 11111 General Loglincar anru)'sis \\llS used to quantify the rclouonslup 
bcl\,-ceo the categorical vuriablcs. ll1c Koplon-Mcicr procedure ,vus used to estimate Lime
to-c,•cnt models. to adjust for the presence of censored coses and estimate the survival rote 
111 each point in lin,e. A p-volue < 0.05 ,vus considered stotisticolly significant. 

3.12 Ethical Conslderolion 
Pennission ,vas oblllincd from the loco! government secretariat and head of the 
communities. The ethical opprovnl for the study wns obtoined from the Oyo State Ethical 
Review Committee. The findings of Lhis study \\'OUld also be mnde available to the Oyo 

State �1Jn1stry of Health.

Confidentiality: Every e1Tor1 wus made to protect the identity of pllrticipants. The 
importaoc� of conJidentiolity nnd the protection of the identities of respondents were 
cmphnsiud during training of rcsc4J'Ch DSSistontS for collection of dato 11nd loborotory 
s:implt!. 

lndivjdual consent. 

During the sUJVeys, consent \\'llS obllliocd from the carers of the children. The consent form

included 1111 introduction, lhc purpose of the study, ho,v questions were to be administered.

the risks and benefits 10 those who pnrticip;ite, infonnotioo stllting t.lult the <bto collected

WIii be contidcnuaJ and that p:uticipntion 1s purely on o volunwy basis. Written consent or

,� comcnt was obtained from C4fCl'1, ParticipMts were allowed t o  drop out at llll)limc

during the atudy and 001 respond to questions they did not ,�ish to, this also applicd 10

collection of laboratory anmplcs, 
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Dcncficcncc/Non Maleficence: 

Prior to the commencement of the study, o visit ,vas mode to the Ministry of Health to 

request for free ACT onti-malorio ond onti-helminth drus donations which ,verc to be used 

for the treotmcnt of the study part1c1pants. TI1e Ministry of Health provided some packs of 

ACT onti-molorio (AL) ,vhich osslsted 10 the cosc monnscn1cn1 10 some extent; oddillonol 

p:icks of ACT onti malnriols and onti helminthics ,,ere later purchosed to mokc up for 

insufficiency ond to ensure that all the par1icipnnts who needed trcolmcnt were treated 

nppropriat<!I}

During the study period, the C4rtrs were instructed to coll some fwictional phone numbers 

sivcn to contact the rcsenn:h nssistants in the event of any severe coses or other serious 

llilmcnts not related to the outcome of interest. Such were referred to the neorcst health 

center and subsequently University Collcse Hospillll. Furlhcrmorc, during the follo\v up 

visitations, the corers were enlightened on personal nnd environmcntol hygiene to ensure 

malaria and ,vorm free community. 

3. 13 Dota storage

Doto ,vas collected through pnper questionnaires and loborotory forms. All data collected 

from the survey ,vcrc cleaned before nnd oiler doto entry ond stored on PCs ond USB 

drives. Field notes ond hard copies of the questionnaires were stored in locked filing 

cabinets. 

' 
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I 

CLLAPTER FOUR 

RESULTS 

The results of this study nrc presented in tltrcc major sections: the survey, the lobomtory 

tests and follO\\'•Up study. 

SECTION A 

4.1 Survc) 

-I.I.I. Socio-dctnogmphic chnroctcris1ic.s of 1hc study porticipnnts (cblltlrcn)

Tobie 4.1.1.1 illus1111tcs the distribution of children recruited per settlement. Among the six 

settlements, Gbedun bod the grcntcst proponion 81(21.5%) of children studied, the lcasl 52 

(13.8%) ,vos from Akanrun. Tobie 4.1.1.2 shows Ibo socio-demogropbic characteristics of 

the children studied. There ,,-ere more fcmalts 199 (52 9"/o) than males 177 (47.1 ¾). Mean 

age of the children \VllS 6.5 :I: 0.4 years. 
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Table 4.1.1.1 Distribution or children recruited per settlement 

Community Henlth-wnrd n (%) 
(N =376) 
Obcdun 10 81(21.5) 

Bndeku 3 64(17.0) 

Aruromi 2 62(16.S) 

Gbadn 4 59(15.7) 

Ajin 8 58(15.4) 

/\knnrnn I 52(13.8) 
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Table -4.l .1.2 Soclo-cJcn1ogniphlc cbnl'llclcristics or tbc children 

Cbanictcristics 
(N =376) 

Gender 
lvlah: 
Female 

Age group io ycnrs 
6 months-S 

6-11

12-17
No response

Community (N =376)

Obedun

Badcku

Arnromi

Obndo
Ajia

Aknnran

n(%) 

177{47.I} 
199(52.9) 

169(4S.O) 

I S2(40.4) 

47(12.S) 
8( 2. I) 

81(21.S) 
64(17.0) 
62(16.S) 

S9( IS. 7) 

S8(1S.4) 

52( 13.8) 
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, 

4.1.2 Soclo-dcn1ogrophk rhnmclcrlstics or the rorcn 

The socio-dc1nogrophic characteristics of the carers arc summari1.cd 1n Tobie: 4.1.2. Three 

hundred and forty one carers fron1 131 households wc:re intcrvicwc:d. Their ages ,,'trc grouped 

into six; the modnl group ,vns the 25 - 34 age groups and ll1eir mean ogc 38 ± 1.6 ycnr:;. A 

greater number 178 (52.2%) of the respondents were of ll1c Islamic rc:ligion, others ,vc:re 

Christians 160 (47.0%) nnd very few 3 (0.8�'o) ,,ere trodilionol worshippers. Majority or them 

276 (80.9%) were Yorubns. Famling 153 (44.8%) and troding (•10.6%) were the n1ojor 

occup:itions of the people and about 121 (35.5%) of the respondents hod no formal educa1ion 

Three hundred and six (89.7%) of the carers were mnnicd while others 35 (10.3%) were either 

single p11ttnt or scp:irotcd. About t,vo-ftfths or the carcrs ,vere from Bodeku (21.1 %) and Gbcdun 

{20.2%) ,,hilc Aknruun hod the least (9.4�o) proponion of the CMcrs. 
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Tobie 4.1 .2 Socio-demogrnphic choruclcriJtics or the corers (N,.341) 

Ch11111c1eristic Frequency Perccnrogc (¾)

Age group (ycnrs) 

15-24 47 13.6 

25-34 155 4S.4 

35-44 77 22.6 

45 s.i 31 9.2 

55 64 19 5.6 

>65 12 3.6 

Religion
52.2 !shun 178 

Chrisrinnity 160 47.0 

Oth�r.. 3 0.8 

Ethnicity
276 80.9 

Yoruba
Others 6S 19.1 

l\loritol stolu.s 89.7 306 Mnrricd 10.3 3S Others
Occupntion

153 44.8 
Fnnncr

138 40.6 
Trnder

21 6.0 
Anisan

18 SJ 
Uncmplo)cd 

11 3.2 
Student 

Edutolional slotus 
121 35.S

No fonnal education
133 39.0

Primary 
87 25.S

Sctondary /higher 

Community 
72 

21.1 
Bodeku 69 20.2 

Gbcdun 
68 

19,9 
Ajia 60 17.6 

Araromi 40 I I .7 

Gbad.l 32 9.-1 

Abrunn 
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4.1.3 Kno\vlcdgc or mo Iorio ond its risk prnc1ice3. 

Tobie 4.1.3 sho,vs the response of the cnrcrs on questions relating 10 their knowledge of 

molnrio and ossocinlcd risk practices. \Vhen asked nboul 1he sy1np1on1S of molruin 1hcy 

obscr,c in !heir children, more than lllllf of 1hc corers mentioned hii:t, 1cmpcm1urc 261 

(79.0%), loss ofopclitc 240 (72.2o/o), rigors/chills 201 (60.9%) hcodoche 197 (59.7%), and 

1iredncss/child nol being oc1ive 187 (56.7%). 

Ou1 of three hundred nnd l\vcnty nine corers, 21 S (6S.3%) affirmed thnl mnlnrio cnn be 

prcvcnlcd, among these, majority 153 (71.2%) seated the use of mosquilo coil, molnrio 

drugs 147 (68.6%) ond locol herbs 116 (54 1%) ns molnrin prevcncive 1ncnsurcs. 

Only 93 (27%) of tho carers rcponed to own Insecticide Trcntcd BcdnclS (ITNs) and 

111t1ong !hose who owned ITNs, only 8 (9%) used !hem regulnrly. 

Two hundred and thirty t,\·o (68.1%) of the corers reported thol 1hcir children nrc uslllllly 

insid-: the: hu�o bct1\ccn the hours of S o.nd IO pm. 

•
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Tnblc �.1.3 Knowledge ofmol · d 1 . nnn nn ts pre"entlon prnctkcs
Varinblcs 

F 

•Sympton1s observed 11nd suggestive or mo Iorio
(N•JJO) 
High temperatw-c/fcver 
Loss of 11petitc 
Rigors/chills 
Hcndoche 
T l!'lldncss/child not nctivc 
Cotnrrh 
Convulsion 
PaJcncss/no blood/\vhitc hand 
Vomilins 
Cough 
Difficulty in breathing 
\Vhcthcr n1nh1rln is prc,1 cntnblc (N • 329)

Yes 

No 
·�1nl11ri11 preventive practices
(N=llS) 
Burning of mosquito coils 
Toking of malori11 drug., 
Using local herbs 
Cutting of gross oround the house 
Making nets on \vindowsfdoors 
Closing doors/windows 
Using in�ccticidc 
Putting on cloths 1h01 cover the body 
Usmg mosquito bednets 
Burning of leaves 
Possession or Insecticide Treated llcdncts? 
Yes 

No 
Regulurl)' us11gc or the ln>ectlcidc Trc111cd

Ocdncl'I (N • 93) 
Yes 

No 
\Vb ere ls your child during the hours of 5-IOpnt?

�fy child is us11311y outside 
My child is usu:illy inside the house

Note: • multiple responses 

rrqucnC) 

261 
240 
201 
197 
187 
149 
145 
141 
139 
135 
130 

215 
114 

153 
147 
116 
S9 
58 
52 
45 
27 
23 
16 

93 
248 

8 
8S 

109 
232 

rcrccntngc 
(%) 

79.0 
72.7 
60.9 
59.7 
S6.7 
45.2 
43.9 
42.7 
42 I 
40.9 
39.4 

65.3 
34.7 

71.2 
68.6 
S4.1 
27.4 
27.1 
24.2 
21.1 
12.S 
10.6 
7.6 

27J 
72.7 

9.0 
91.0 

31.9 
68 I 
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4.1.4 Kno,vlcdgc about intestinnl hcln1lnths und practices nssodntcd with their 

prevention 

A sun1mary of risk practices associoted \\<ith intestinnl helminths mentioned by the Clll'Crs i s  

sho\\'ll in Tobie 4 1.4. One hundred and thirty two (38.7%) of the corers n1cntioned 

stomach pain ns tbe symptoms of worm infection, others rtported vomiting ( 19.3%), 

passing out \\'Onn (13.3%), dinrrhco (4.0%) Md mnlnrin (1.0%). About one-fif\h (23 7%) 

of the carers did not kno\v nny symptom for worm infection. 

One hundred nnd ninety (55.7%) of the corers used nnti-hclminthlcs for wom1 prevention 

in their household. 21 % used herbs while 23.3% did not practice dcworming. 

Among those who practiced de\vorming, about one-fifth 56 (21.3%) reported to l111vc 

dewonncd their children ,vithin the pn.sl l\\'O weeks: 39.1% between 2-6 months; and 

12.4% more thnn o ycnr; preceding the sur.•cy 

\\lh�n :is\..ed lbout ho1\ often their children put on foot wears, obout half 176 (SI 7o/e) 

specified everytlme, 43.2% snid only when the child 1vnnts to go out, while eighteen 

(S.2%) reported that their children do not put on footwcnrs at all. 

About 75% of the carers washed fruits be fort tnldng them whcreo.s onc-qUllr1er 87 (25.4o/e) 

did not; almost all 338 (99.1%) of the carers reported that they wn.shcd vcgc111bles bcfort 

consumption. 
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Tnblc -I.I." Koowlcdnc obout ·1nt t' 11 I · · · ., C1 10a 1c 111111th, 11nd prnctkcs u)Soc1atctl with their 
rc1 cntlon

Varlubles Frequency Pcrccnragc (¾) 

Syn1plonu or1vorn1 inrcction? (N = 3"1) 
S1on1nch pain 132 38.7 
Vomiting 66 I 9.3 
Passing out \\'Om1 45 13.3 
Dio.rrhocn 14 4.0 
Mnlllrio 3 1.0 
I don't kno1v 81 23.7 
i'llcnns of preventing "'orrn inrcclion (N •3:11) 
Antihelminthic drugs 190 SS.1 

Herb:. 72 21.0 

\Ve don't take nnything 79 23,3 

Lost limo child "as cJc11orincd (N = 262) 
Less thnn 2 11"cek.s nso 56 21.3 

>2 6 months oso 102 39.1 

> 6- 12 months ago 21 7.9 

More than I year no1v 32 12.4 

I can't remember/ I don t know/it has been long SI l9j 

Use or fool)vcnrs (N = 341)
Everytime he/she is nt home 176 51.7 

Only when he/she \\'11Slts to go out 147 43.2 

Not all 18 5.2 

\Vo1hing or fruits before eating (N .. 3,11)
254 74.6 

Vt$ 

No 
87 25.4 

\Vashlng of vegetables before eating (N •3-11}
338 99 I 

Yes 

No 
3 0.9 

41 
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-1.1.S Observation of household amenities and environment. 

Tobie 4.1.5 presents lhe report of the obscrvntions of !he omeniucs in !he household nnd 

environment of the house. 

:-.lost 3-1'.l (91 1° 0) of the children were from households who sourced t11�ir drinking ,voter 

from surface water, 276 (73.3%) drank from the well, 67(17.8%) drunk from any of 

pond/strcrun/river. Only tl1irty-thrce (8.9%) of thc1n 11ere from households who sourced 

drinking ,voter from top S (7.4%) or borehole 28 ( I 5%). 

Most of tl1e children w-cre fron1 houses whose walls ond floors ,verc mode of mud 290 

(77. I%) and 236 (62.8%) respectively. 

Many 311 (82.6%) of !he children \l'Cre from houses without any wlndo,v or door 

screen/net. 'Three hundred ond twelve (83.0%) children were from households that 

defecated in the bush, only three children (0.8%) 11cn: from households that hod n 1votcr 

Cl)tcrn. 

A look nround the house revealed thnt 121 (32.3%} children were from houses having 

ovcrgro,,11 vcgctntions around, eighteen (4.8%) of them belong to houses having wutcr ,n 

uncovered containers of 1vnter. 

41 
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l 

Tnblc 4.1.5: Frequency distribution 
amenities nnd en,•ironment (N = 376). 

of lindlngs on Observation or household 

Vnriobles Frequency Percentage(%) 
Source or drinking ,v:itcr 
\Veil 276 73.J
Pond/stream/river 67 17.8
Tap water 28 7.4 
Borehole s I.S

\Vnll cypc 
l\,lud/not plostcrcd 290 77.1 
Ccmen!/block 86 22.9 
Floor type 

l\,lud 236 62.8 
Cement 10S 27 9 
Others JS 9.3 
Docs che house hn,•c screen oa door 
nnd/or ,1 indo11 s? 
Yes 65 17.4 

No 311 82.6 

Type or coilei foclllly used 
Bush 312 83.0 

Pit latrine 55 14.8 

\Voter closet J 0.8 

Bucket 6 1.5 

•PrcJcncc of potcntin1 mosquito breeding
site 

None 237 62.9 

121 32.3 Overgrown vegetation 
18 4.8 Uncovered containers of Y.'lltcr 

No1e: • muluple responses UNIV
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I 

SECTION B 

4.2 Laboratory procedures 

A total number of 376 children were recruited for the study. Number of children who 

submitted both blood ond stool samples, blood snmplc only and stool sample only were 

162, 212 and 2 respectively. Thus Mnlnria Pornsite (l'vlP) te�t wilS conducted for 374 
children, stool analysis for 164 children. 

4.2. I. �lnlnrin test result, 

The overall prevalence of mo.lnrin wos S 1.1 'ro. The prevalence of molnrio pornsite

according to sex, age group and settlement is shown in Table 4.2. I. I. No signllicont 

nssociotion existed between malaria ond sex (i. 0.114, p 0.736) or molnrio nnd 

sett lement <i - S.001. p • 0.400).
Then: ,,as o �,gnilicant o.ssociation bel\\CCn the children's ogc group ond ma-1nrio (p < 
O.OS). Ages 0-S ycnrs hod the highest prevnlcnce (56.8%) of molnrio. The distribution or

prevolcnce of malario shows o graduo-1 decrease as the ogc increases. Among all the 
children who tested positive for molnrio, S 1.6% were under S. 41.4% ,vere between oges 6 

l I. while 7.0°/o were of the 12 17 years ogc group .

• 
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Tobie 4.2. I .I Prcvoleucc of 0111lari11 paras lie by child's chnracrcrlsrics 

r.tnh1rlo rest result 
Cboracterisric Positive Negative Total .,., p ,•nlue 

0(%) n(%) N(%) 

Sex 

Male 91 (S2.0) 84 (48.0) 175 (100.0) 
Female 100 (S0.3) 99 (49.7) 199 (100.0) 0.114 0 736 

Community 
AkllMlll 29 (S5.8) 23 (44.2) 52 (100.0) 5.007 0.400 
Ajia 25(43.1) 33 (56.9) 58 (100.0) 
Obadn 28 (47.5) 31 (S2.5) 59 (100.0) 
Aroromi 38(61.3) 24 (38.7) 62 {100.0) 
Badd,u 32 (50.8) 31 (49.2) 63 {100.0) 
Gbcdun 39 (48.8) 41 (51.2} 80 (100.0) 

Age group(yc11rs) 
0-S 96 (S6.8) 73 (43.2) 169 (100.0) 12.S25 0.002 

6-11 77 (S 1.3) 73 (48.7) ISO (100.0) 

12-17 13 (27.7) 34 (72.3) 47 (100.0) 
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4.2.2 Stool test result 

A total of one hundred and sixty four (I 64) stool samples were nnnlysc{I for the detection 

of nny intes1inal hclminth. Ascaris /11mbrlcoldts was the only intestin11l hclminlh species 

detected tllTlong the stool stllTlples tested. Among all lhe children who tested positive for 

bclminlhinsis, 22 (36.7%) ,vere undcr-5, 37 (61.7%) were bct,veen ogcs 6 11 years, while 
I (1.6%) ,vns in the 12 17 yc11rs ogc group. 

Ovcroll prcvttlcncc of Ascar/asis ,vns 37 2¾. The ossociotion between child's 

chnrectcristics and intestinal hclminlh test rcsull nre shown 1n Tobie 4 2.2 2. There ,vos o 

s1gn1licont n.ssoc1otion between ogc group nnd hclminth test results. About half of those 
who tested posith•e were fron, the 6 - 11 years ngc group. More moles lhnn fcmnlcs were 

positive for the intestinal hclminlh tests, however this ,vos not slgnilicont <i • 1.33 I, P -
0.249). There \\lllS no signilicont ossociotion between the communities ond intcstinnl 

hclminlh tCSI result oflhC children (( • 4.793, p = 0.442) 

Sl> 
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Tnblc �.2,2.1 llelrninth test result by child's chorncttrbllcs 

llelrninrh test result 

Chnrnctcristic Positive Negative Tot.ol 1
? p vnluc 

N=60 N • 101 N .. 161 
n(o/o) n(o/o) N(%) 

Age group(yc11rs) 
0-S 22(29.7) 52(70.3) 74(100.0) 
6 II 37(52.1) 34(47.9) 71(100.0) 15.033 0.000• 

12-17 I (6.2) I 5(93.8) 16(100.0) 

Sc:\ 
�lnlc 35(41.2) 50(58.8) 85( I 00.0) 

Female 26(32.5) 54(67.5) 80( 100.0) 1.331 0.249 

Community 
Aknruun 7(46.7) 8(53.3) I 5(100.0) 

Gbado 7(28.0) 11(68.8) 16( I 00.0) 

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

Bt1ddru 12(42.9) 16(57.1) 28(100.0) 4.793 0.442 

Aji:i 18(46.2) 21(53.8) 39(100.0) 

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

•significant n1 5°'o (fishers' exact tt�I)
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4.2.3 Co -inrecllon n Ith m11h1rin nnd helmin1hlnsls 

A tolal of one hundred nnd sixty two (I 62) children submi11cd bolh blood and stool 

samples for laboratory tests. Of the 162 children, S4 (33.3%) tcs1ed posili\'c for P

falcipar11m only, 15 (9.1%) tested positive for helminlhs only, and 45 (27.8%) ,vere co

infec1cd. 

Children ,vilhou1 helminlh infection were more likely to test positive for molorio than those 

1vilh helminth infection (OR• 2.72, Cl• 1.35, 5.49). 

There ,vns no relationship bcl'\\'ecn co-infection status nnd sex (p 0.17) or communities 

(p 0.571) as sho1vn 1n 1 oble 4.2.3.1. I here \\'llS n significant o.ssoc,otion between the ogc 

groups and co-infection (p < 0.05). All the children be1,veen 12 -17 years tested ,verc 

negative for co-infection (fable 4.2.3.2). More than holf (56.8%) of the co-infected 

children \\'ere from the 6 - 11 ogc group whcn:as o sreoter proportion (63.8%) of the 

children ,1ith �inglc: infection of molorin were oged bet,veen O • S years. This nssociotion 

wn.s significnnt, children of 6 - 11 age group \\'Cre about two times more likely 10 be co

infcc1cd with molnrio and hclminthinsis comp:ucd to under-fives (OR • 2.'.l, Cl • 1.0, 

5.39). 
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Tobie 4.2.3.1 Co-infection nntl children's ehnrnctcri�llc� 

Co-infcc1io111111101 

Chnrnctcrislic Yes No Totnl ,.1 
11 vnluc 

Nm45 N•54 N 99 
n(¾) n(¾) N(¾) 

�CA 

Mille 27(51.9) 25(48.1) 52(100.0) 
Female 18(38.3) 29(61.7) 47(100.0) 1.848 0.174 

Comn1unily 
Ajio 3(37.5) 5(62.5) 8( I 00.0) 
Ararom1 6(54.5) 5(•15.5) 11( 100.0) 
Gb.ldo 6(50.0) 6(50.0) 12( 100.0) 
Badcku 5(3S.7) 9(64.3) 14( 100.0) 3.848 0,571 

Akanran 15(57.7) 11(42.3) 26(100.0) 

Obcdun 10(35.7) 18(64.3) 28(100.0) 

Age group(years) 
0-S I 9(38.8) 30(61.2) 49(100.0) 

8.38S 0.015• 
6-11 25(59.S) 17(40.5) 42(100.0) 

12-17 0(0.0) 5(100.0) 5(100.0) 

*significant at 5% (fishers' exoc1 lest)
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4.3 FOLLO\V UP 

Of a totnl of 374 children ,vhose blood snmples wen: screened for malaria parosites, 191 

children ,.,,ere positive; nmong those who had parnsitatemin, 160 (83.8%) whose parents 

ga\'e informed consent and expressed willingness to co-operate in the study. were recruited 

into a sL-.:- ,vcek follo\V up study to detect time to developing acute malaria. One hundred 

and fifiy one of lhcm \Vere successfully follo\ved up while nine were lost to follo\v up. 

Among a-11 follo\ved up successfully, 60 (39.7%) developed ncute malaria \Vhile 91 

(60.3%) remained asyrnptomntic. 

Table 4.3.1 shows the number of ncute mohuia episodes per wccl.. lhc median number of 

acute molnria episodes per \veek \\'QS 11 (range S - 12). During follow up 13 (21.7%), 12 

(20.0%), 11 (18.3%), 11 (18.3%), 8 (13.3%) and S (8.3%) of the children developed acute 

mllloria in the third, sixth, second, fourth, fiflh and first weeks of follo,v up respectively 
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_..3.2 Syn1plom1 reported by the children who developed nculc molnrlo during lhe

follow up period. 

Different syn1ptoms were reported by the children nnd carers (as appropriate by age). 

Almost oil (94.9%) reported high lcmpcnuure. other symptoms mentioned were headache 

(28.3%), ycllo,v urine (20%) and cough (18.3'/o). Tobie 4.J.2 shows o summary of the 

symptoms reported. 

I 

I 
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Tobie 4.3.2 Sympton1s reported by the tbildren 11 ho developed acute molorio during 

the Collon up period. 

SYrvlPTOl\tS• Noor (%) 
children 
(N • 60) 

I. Fever/high temperature S7 94.9 
2. Hendnche 17 28.3 
3. Ycllo,v urine 12 20.0 
4. Cough I I 18.3 
s. Cnlllrrh 9 15.0 
6. Cold/shivering 7 11. 7 
7 Lock/loss of opctitc 6 10.0 
8. MC:1Sles/Body rash/Skin infection 6 10.0 
9. Vomiting s 8.3 

I 0. Polcncss/ycllo,vish eye 4 6.7 
11. \Vound 3 s.o 

12. \Vntcry stool 2 3.3 

13 Stomnch p:iin/up�ct 2 3.3 

14. \Veakness 2 3.J 

IS. Sneezing I 1.7 

16. Teething symptoms I 1.7 

17. Sleeping I I 7 

18. Diarrhoea I 1.7 

•This question ollowl:d for multiple responses from the n:spondcnlS
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4.3.3 Rel:ationshlp between child's ch11roctcr1Jtics nnd dc,•clopmenl of acute ninlurlu. 

The relationship bchveen child's chnmctcristics and development of acute mnlario is 

shown in Tobie 4.3.3; there \VBS no significant relationship between the children's 

chnrocterislics ond lhc development of acute mnlario. 

I 
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Table -1.3.3 Rclnlionshlp behvecn cblld's chnrnctcrlsllcs nnd development of ocutc rnnlnrlA 

Cboructerlslic 

Co1n1nunity 
,\JIil 
Gbada 

Aknnron 

Aroromi 
Bndcku 

Gbedun 

Age group 
(in )'Clll"S) 
0-5
6-11
12-17
Co-infected 
Yes 
No 
Sex 
Mole 

Female 

S)'.lll[!lon,atk status al follow ul!
No Yes 
N •91 N 60 
n(¾) n(o/o) 

I 3(72.2) 5(27.8) 
13(68.4) 6(31.6) 
18(69.2) 8(30.8) 
12(46.2) l 4(53.8)
19(73.1) 7(26.90)
16(44.4) 20(55.6) 

39(51.3) 37(48.7) 
41(68.3) 19(31.7) 
8(72.7) 3(27.3) 

29(64.11) 16(35.6) 
27(57.4) 20(42.6) 

42(58.3) 30(41.7) 
49(62.0) 30(38.71 

Total 
N- ISi
N(o/o) 

18(100.0) 
19(100.0) 
26(100.0) 
26(100.0) 
26(100.0) 
36( I 00.0) 

74(100.0) 
60(100.0) 
11(100.0) 

45(100.0) 
47(100.0) 

72(100.0) 
79(100.oi 

t p value 

I 0.182 0.070 

4.860 0.088 

0.473 0.493 

0.214 0.643 

I 
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-t4 Incidence rnte nnalysls

The 15 I children enrolled contributed a total of 771.5 person-,vccks of obscrvntion. The
mean :I: SD duration of person time contributed wus 4.8 * OJ ,vccks ,vith a range from 0.5
to 6 ,vecks. Sixty (39.7%) partJcipants developed acute malaria during the study follo,v-up
period. The median time to development of acute mnlnrio wus 3.5 "eeks ond O\'crall
incidence-density rate ,vus estimotcd to be ot 7.78 per JOO-person years (95% Cl 2.78 •
3.62). 

About �o,. of children (11ged 0.5 17 }cars) \\ho tc.stcd positive: for n1nlnrio developed 

symptoms of acute malaria dunng the study period while 8 cnses of ocute moh1rio were 

observed per I 00 pcrson-,vccks during the study period. 

4.-1.1. Incidence mies and child's choniclcristics 

The incidence rates ,vcrc further explored to study their assoc1011on ,vilh child's 

chnrnctcristics. 

4.4.1. I Co-infection and incidence nil cs 

Tobie 4.4. I. I shows the cumulative incidence ond incidence-density rote of the t\\'O sroups 

of 1nfc.:tc:d child.ten. 

Children infected ,vilh both mnlnrio ond intestinal helminths had lower risk of developing

ncut.e rnalnrio compru-cd to children \\ilh only molorin parasitacmio (0.32 : 0.42), also the
· "d d 

• 
� the co infected (0 07 per I 00 person-week) was lower !hon thotmet cnce cns1ty rote ,or • · 

· • • oJ e (0 09 per I 00 person-week)of those having malonn poms!llcmto on · 
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Tnblc -'A. I. I Co-inrcctlon und Incidence mies 

Co-infection stntw 

Co-infected (mp+, helminlh +ve) 

Single infecLion (mp+, helminlh -ve) 

Risk 
(cun1ul111ivc 
locldcncc) 
0.36 

0.42 

Incidence density mte 

(per person week of 

obscrvnllon) 

0.07 

0.09 
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4.4.1.2 Age specific incitlcncc rotes 

Of the three age groups, children under the age of five had the highest cumulative risk and 

incidence density rate compared to the other age groups. This is sho,,n in Figure 4.4.1.2. 

Cumulative incidence among the 6-11 ycnrs (0.26) nnd 12 -17 yeru-s (0.27) age groups were 

almost the s:unc, lhc incidence density rotes for both oge groups \\ere 3 ond S per 100 

person-years respectively. 
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.$.4.1.3. Sc:c spccinc Incidence rules 

Tnble 4.4.1.3 sho,vs lhe sex specific incidence rates. The mnle children hnd gl"Cllt.:r risk 

(0.42) of developing acute mnlnrin con1pan:d to the fcmnlcs (0.38); similnrly the fcmnlc 

children (0.07 per I 00 pcrson-\\·ccks) had lower incidence density rote compared to the 

moles (0.08 per I 00 pcrson-\vccks). 
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-4.5 SURVIVAL ANALYSIS 

SUI'\ ivn.l Mllly5is \YUS conducted using the Kuplnn-meicr swtistics 10 study the difference 

in �11rvivnl times of the different oge groups and Infection IYJ>C$. However there \\U no 

sufficient data to study Lhc medinn sur\'ival times of the different groups, as less than half 

of the follo,v-up cohort developed acute mn.lnria within the study period; thus the mcan 

survival times ,vus opproprinte (Pnrma and Royston, 2011, IBM, 2010). 

,t5.I ::iunhul 1111ul),b uud cu-infection 

Of the co-infected subjects, 16 (36%) developed ncute malnrin 111 foUo" up comp:ired will! 

20 (43%) of the children ,vith single infection of rrutlnria (log-rank test of equalny of 

swvh·or functions, t-,-0.771, P'" 0.380, RR (9.So/o Cl) 0.75 (0.32-1 73)). t.1can survival 

time of the co-infected nnd those infected with malaria only was S.16 ± 0.4.S and 4. 70 :t 

0.54 v.ttks respectively. Those co-infec1cd had a better survivnl curve and few-er of them 

developed ncuic molorin compored to the single • infec1cd cohort, however this \\US no1 

significant (p - 0.38). Figure 4.5.1 shows the survival curves of the two cohorts. Table 

•t5. I sumrnnrizcs the dlffercncc in their mean survival times.
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Table -1.S. I �le110 )Urvh11l llmes of the hvo cohorts. 

Cohoru 

Co-infected 

Singl.: inf(,;liun 
Q\'crull 

Menn 
Estimate 

5.156 

4.702 
4.924 

95% Confidence lntcnol 

Lower Upper Bound 
Bound 

4.707 

, .• 

il.16S 

4 570 

5.604 
5.239 

5.278 
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,.s.2 Survival limes or the tlifreren111ge groups 

For clnrity considering initial results, the children's ogcs were regrouped into t\vo: 0-5 

yelll'S ond 6 17 years; 1hc d11Terence ,n the Sur\ ivol limes of 1he t\VO age groups \\·as 1111:n 

explored. The mcon difTcrence observed was signilican1 (p < 0.05). Mean survival times of 

the O - 5 year nnd 6-17 year cohons were 4.53 :t: 0.43 {Cl� 4.10, 4.96) and 5.21 ::t 0.17 

(4.89, 5.54) respectively; also the curve of the 6-17 year cohort is ubovc 1hc curve for 1hc 

0 -5 age group, thus a higher proportion of children bct\\CCn 6 -17 year oge group did nol 

survive (did not develop acute molorio) per unit time contp3rcd to tl1c: under fives. Figure 

4.S.2 sho\vs the sur\'ivo.l curves. 
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-1.6 Second mnlariu lest

From lhe 1n11illl mlllnno panu11c (mp) t�t conducted, 191 hoJ p:1111SIU1cmia. One hundred 

ond fifty one of them ,,ere follo\\cd up to detect ume to dcvclopmen1 of acute malaria; a 

second test colli.'Ctcd tbr malnrio parasite after the follo,, up durution was expected for 11

succe!il>ft1ll} completed follo,v up. How·cver, 123 (81.So/o) children hod lhc second te$I 

conducted (based on ,','illinancss/consent of their Clll'Cn.); of these:, 114 (92.7%) remained 

positi,·c for rnolnno ,vhile 9 (7.J•io) hod no parnsiL'lcmia ,vithou1 any drug or tn:atmcnt 

admini�tercd 

Fon} five (0.75°10} of the children who ,vcrc symptomatic hnd the second malaria parasirc 

test conducted; among these. 41 (91.1��) tested posithc for the second mp test while 4 

(8 9) tested negative 
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CHAPTERS 

DISCUSSION 

This srudy showed differences in the dtstribuLion and occurrence of ma.Jnrin and 

bclminthiasis among children of  different nge groups in a rural setting. 

The preventive practices for maJaria-intcstinaJ helminlhs co-infections in a typicnl rural 

selling were identified. Prevalence of asymptomatic molarill. intestinal belminlhs infections

and malaria and intestinal helminths co-infections nmong children in the study nreo were

detennined. The association between intestinal helminlhs infection nnd the development of

acute malaria ,vns also explored. 

5.1.1 Preventive prncticcs for rnnlorh1-intcJlinol hclmlntbs co-lnfcc1lons

The cnrers' description of high tempcnuurc, loss of appetite, rigors/chills nnJ hcnd11ehc as

major symptoms of malaria \\'Crc similnr to those reported in previoll5 studies rn

Sw1wlnnd, Tonz.nnia (\Vo1S11T1e et nl., 2007, lllong,,'llrui ct al. 2009) and lire latest t-.lnlnrio

lndicntor Survey in Nigeria (N?.11S, 2010) and agrees ,vith the description of malnrin

symptoms in clinical case mu.nogcment. Tbc ability of mothers to recognise the symptoms

a.soociatcd ,vith molarin particulnrly fever hos important implicatioOJ on child's sun•hal

(Alcmscgcd c t  nJ., 2008). It reflects in the promptness to seek cn:ntmcnt for the sick child

.ind ulihcrcncc to treatment prescriptions. This study supports the findings in an earlier

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

The study highlights the corers' perception of pre,entivc mcnsurcs and shows thot coil

(71.2%), drugs (68_6%) ond herbs (54.Jo/o) were 115cd more thnn other mnlona preventive

measures. 1 here i s  no gnins:iying the fact thnt the c:hcnp cost of these coils may hove

necessitated the high incrcosc frequency or its us.igc.

As for ITNs, only l7% of the corers reported to 0,,11 one in their households, nmong those

"ho cd h mo- th:in s (9%) used them regulorly This is poor and

" own t c ne!J, no , ... 
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co1T0borotcs the 20 IO NDHS South\\-est esr I f ima cs o 23.7% for o,vnership, 8.9¾ for use
of bedncts (NMIS, 20 IO). Thus health cd • uc.111on and campaigns should be intensified to
enhance use of effective malaria p , l'C',Cnllvc measures especially prophyla.,cis and ITNs.
Costs of these measures have been . d be . . . 

rcportc lO unped1men1 10 o,,Tiership. The poorest 
soc10-cconorruc groups were less likely to o,vn an untreoted net, 10 purchase on !TN, and
stated a lo,\'er \\illingncss to pay for an ITN. Studies in Kcny:t and Tanzania have also
found that poverty ,,-as an impediment to the pun:hnse of mosquito nelS (Musa et al., 2009,
KiLwnbih, 2002; FOSPPN, 200 l; Hanson, 2003). Thus the go\'emment should subsidiu
their costs in order to improve accessibility and affordllbilily espcciolly among the rural
poor. Similar conclusion \vas made in o related study in Nigeria (Erhun et al., 200S).

5.1.2 lllik prncticcs ossocioted u•ilh lotcstln11l helmlnths 

The symptoms of helminthiasis described by the mothers correctly rcneet the \VHO's

scientific description of the disease (\VHO, 2012). A similar observation \\'!IS mode in a 

study at Cote d'l\'oirc (Acko et 111., 2010) where knowledge. attitudes, ond pn1eliees 

associntcd \\1th parasitic ,vorms hod some implications for integn1red control. llo,vcvcr 

some carers (23.7%) stotcd thlll they did not kno,v any symptom of helm1nthio.ses. This 

underscores the need for sustnined public hcolth enlightenment eomp:iigns on knowledge 
of the signs and symptoms of hclminthiasis omong corcgi\'crs in the study locatlon. 

The caregivers' practice of dcworming in the study loeotion secnls promising but the high

prevalence of hclminthiasis in the study populntion is parndoxicol. A good practice of

deworming should hove unnslllted into lo,v prevalence of hclminthio.scs. A rcceot study in

Enugu, Nigcrin observed a similar result (Chijiokc ct ol, 2011). A pos.siblc reason might be

related 10 drug misuse and abuse. Many of the nn1i-hclminthics ore chcllp and arc sold over

the counter such thnt people purcltnsc nnd u� them at their o,vn discretion \\ithou1

consulting qualified hcnlth ,.,,-orkcr.s or physicinns for prescription. Th.is might interfere

with treatment course in individuals.

0th . 1 d h lo·" cfficney of single-dose mcbendnzolc nnd olbendnzole
er reasons 100 u c t c •� 

(A·•--- Ibo · 0 c:l ol 1994) high nitcs of post treatment reinfection for
""''u ct ol., 2004, A me .. ' 

�- . ·g11 d ici'ty (Albonico cl nl., I 995); ond diminished efficacy \Vilh
u • ru 10 ar,:as or ht en em 

r r ·11 lminths (Albonico Cl nl.. 2003).
,rcqucn1 and rcpciited use o nntt c 
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Equ:illy. he.11th education of the cnrers • . 15 \ Cl) ncccssary 115 some of them still need to 
impro,c on envirorunent.ru clc:mlin d 1 . . css nn 1yg1cn1c p111cuccs to ensure their children suiy 
\\Orm-free. 

S.1.3 Prevolcncc of n111lnrin

This 1s similar to pn:,·ious rcsulls obi.trvcd in Nincn11 nnd On b (Ad · t I 2009 o m n1 csu,a � a ., ,

Obu GIid lb.: 2011 ). \Vith nn O\'Croll pn:vnlcncc of SI 1%, 1he study orc;i tw high

uunsm1ssion nnd is then:fon: holo- nnd hyper- endemic for nu1Jaria; this is in line with the

descriptions of high lnlnSmission nreas according 10 o recent \\'HO policy brief on malllria

(\Vl 10. :?011 ).

Of more concern is the fact that the blood snmples \\'CfC collected in febrwiry which IS not

pc:tk transmission scnson. and nlso these children were asymptom:itic for malarui v.tm:as

they had parasites in U1cir blood. lovo.riably. these SCTVC os potentilll reservoirs for malarill

transmission in the communil)· thus m11lario prevalence remains hypcr-<ndemic:

Morcso this datn can be used to predict the probable force of infcctlons when the mAlo.ria

seasons approach since the children harbor the o.scxulll fonns of the malaria parnsi1c

thereby net as potent reservoirs in the study arcil 1l1is agrees ,vith the hypotheses made

from prior studies in Uvcc arcns endemic for malaria transmission Southern 7..ambio.

Ea:.11:rn Sudun ..uul lndo-D.in11ladcsh (SUc:)lllM cl cil .• 2010. Amel \bdcl-\Vnhllb cl al ..

2002, Ohimnn ct al., 2011) thnl uirgeling the rcscr\'oirs of asymp1oma1ic mala.na i n  o

community especially in O non-m:iliuio SCllS()n ,viii reduce incidence or malaria in the �

lnlnsmi.ssioo season. 

There w.u II signlliC1111l nssoclalion bctw«n the children's age group ond nul:uia (p < 

O.OS). Children under 5 years had the highest ptc\'Olcncc (56.8%) of n111lari:i, this supports

· · . . (\"I 10 2012 UNICEI. 200-1, Olo.�cindc ,, al., 2010) The
ex11tJng propos1uons ,,. 

d. . . r Iorio showed a grudu.1I dcc1c:u.: a.� the 11gc incrt.1.� This
utnbuuon o f  prevalence o mo · 

rcu of �uiblt mulona. 1n1111unil) develops progressively
11'fcc:, v.11h the tact 1Ji:i1 111 on n 

, __ , ., 1 ... cnce (llrookcr r/ 11/,. 2007, Ojuron11hc, 2011).
,rom wly childhouu lo ouo c: ... 
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5.1.4 Prevalence of ioteslin:il belminths 

An overall prevalence of 37% wns observed fior ·,ni-·--• h I • th ·nli • t h  .... ,111,u c man I eel.Jons among e
cbildfen in this study. This is comparable to o prcvalencc of 36.1% for a rurul area in an

earlier study conducted i n  lfe, Nigeria (Oninla et al., 2007). According 10 WHO mJlllual for 

preventive chemotherapy in hUlllllil helminthio.sis (Crompton, 2006), the s1udy area falls 

under the �todcratc-risk areas ( � 200/4 and < S00/4 prevalence); lhus lhe recommended 

frequency o f  once a year n:-trcntrnent should be adhertd 10. The relolhcly high prc\'lllcnce 

of helnunrh 1nfcc1ions an this s1ud) population could oJso be due 10 of poor cnvU'Onmcnlnl 

sanirotioa/bygiene and improper sewage disposal, o.s shown b) lhc fact Ul3l 91.1 o/o of the 

children \\,:re from households who sourced their drinking \\'Oler from surface \\Utcr

(73.3% from \Veil, 17.8% from ony of pond/strcnmfriver) and most (83%) \\'ere from

households thot defecated in the bush. It becomes important therefore that the needs of

these rural poor be addressed. There should be provision of potable \\'tltcr, proper SC\\'tlge

disposal facilities, cnforccmcnl of environmental snnlllltion o.nd oppro,·ed housing

stBndnrds. Until these problems ott settled the prevalence of hclminthioscs moy rcn1oin

endemic in the study o.rco. 

A funibrlcoldcs \VOS rhe only inlcstinol helminth idcn1iCicd; lhis observation is somewhat

different from lhe results of O previous study in lh1s environment (D.-ido-Adcgbolo et al .•

2005): Although in lhat study Ascaris /umbrlcoldes ,,us the most prevalent hclminlh but

h f h I · th ,,·ere detected including hook,vorm. It might be that some
01 er spp o e man s 

h ,_ · d due to tempcruture changes during tronsportation from the
oo .. ,voTm eggs ,vcrc rrussc 

. _, · th uft" the stool S11JJ1plc plastics ,.,.crc sterile and kepi in  cool
rurul study sates for anwys1s, o t•" 

packs before transporting them to the laboratories

. •') f those infected ,vlth 1n1cs1inoJ helminth ,.,.ere the school
The lughest proportion (61. 7 70 o 

• Id be tr0ced 10 tl1cir outdoor bchn\1ors, they ore more
age children (6 -11 year); this cou · 

kno\vn to be morc active ond frequently mnkc contact

likely 10 ,valk to the bush; Ibey llfC . . 

. · Is (e�posinr them to the 1nge�11on of ova o.s food
With soil and other contnmanoted matcna 

hool age children (O·S )C3r ogc group) who, though

conllllninonu) cC1n1p:arcd to the prt·�C . • 

rotectcd by their carers. Shn1lar conclusaon hos been
male conllltt with soil on: still better P 
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al, 2007) 

5.1.5 Co-infcctloa witb m•bria ud laiatiaal bdmbutu 

The pr'C'\"lllen« of co-infection (27.S,�) obscncd in this stud) 15 bishef tlw1 1h11 from 1

pn:vtOUS stw) tn 0sun SUtc, N1gcru (Ojurongbc ti al .. 2011). The rct50fJ far this n not 

cle:irly Wll.fcntO<>d considering lhc fact llw lhc stud> \\'U conducted an high malw M::ISOl'I

and also in II runil area. Also, or lhc children \\ho hlld mabnlt,, p!Cf UIL'I 4S% lull

intestin:ll hclminlhs. Previous studies in  C1U11croun and T3n;r;mia 0-,'J.U>-Alcn;i ,, al ..

:?006:1. \l:i.zigo i"f ,11. �010) obscncd IO\\"ff r.ues. 

In this s1udy. children without intrs11onl hclminth infections ,,-ere almos1 lhrec lllDCS u

hkcly to u:st positive for m:ilaria parasite comJW"Cd to child.rm \\lUI hclminlh io!ccuon but

then: was no slgnilicant difference bc1v.ecn time to dc\clopmcn1 of ocu1c rn.wria bclv.ecn

lhc l\\'O groups. 

This docs not agree with lhc linding.s ofOjurongbc (Ojuron&bc ti al., :?011) in Osun sWc,

Nigeria ond previous rclntcd studies 1n Th;iil1111J and Ethiopia (N:Khcr �t. 20011 and

Ben1wich ti al., 2000) where, n posilh·c lltlJ swisticall) $1£1UliCDnt •J50Mfilion bct,,ecn

gcohclminth and mnlnnal infection \\l:l'C r1:portcd Rcll.SOn for this is not , ct) cle.11', 

From ano1hcr point of vic,v. o 11udy conducted in rural :if'C!l of Ohsn:i n:portcd hclm1nth

infection to be ns.socioted ,vith increased lc\cls of ln1crlcukin- IL-10 (HIU'tgc� ti al ..

2009}. IL--10 Is on on1i-lnOnnunJ1tory C)10kinc kn0\\11 to 1nhibil lhc pro1cc1h""C immune

responses ngoinst mnlorio parositi:s ond to be invol\'cd In cuccrb.11ing pMDSitcmia during

PIG.Stnodium inf,-ction (Nikuuro cl al., 2011. t-111)' ,, al •• 2000, Pcrlins ct al., 2000, Ho ti

al,, I 99S, Othoro ti al .. 1999), 

Result., from the Ohnnllion study, suSllcst 1h111 hclmin1h infections nllly alter the 

entimolorial Immune rcJponsc through �uf1prl:<Slon of prolnOnn1n1:11ory 11c1ivity Al50

• 1 od 1 (F' 1 al 2007 \Vilson (I al .. 2005) hi.Ive sho\\11 Ullll hclmmth

antmo m e s ·1nncy t ·• 

I � , h lhd tlori of rcsulotory T cells 1h01 have the abiHt>· 10 inhibit both

n,ccuons cnn lend to t c uci 

Th di I d 10 other pathogen� Toi, bu1trcsscs the foci thnt more

I wid Th2 rt�pon�c, rec c 

d d ,lfy the 11c11111I course nnd role of hclminths in their

FC$Cllfth i1 still nccdc 10 cnl)S 

• . .1 this ,,ill be ,er)' n:tc,un1 for n more s.-:i�n1ilic lllld

1ntcn1e11on, ,v11h n1111nrl1l p.,nt\l c, 
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evidence-based 11ppro:ich in lhe prcvcnuoo. control and rnan3gcmen1 of m:slcria-
bdminthillSCS co-infections. 

S.1.6 Follo,v-up Dnd acute malaria Incidence

The follo\v up study to detect ncute m.uw episodes Y.erc identified by a y,eekJy DCti,-c

cue detection. About 21 % of the children eligible for the follow up study y,c:n: no1

rcau1tcd due to lack of corucnt from their c:nrcr,. This wa.s mninly due to c:noncous belief

of the people on iSSl.lcs bordering on using their human excreta nnd blood for some e,,il

acts. This was ho...,·ever corrected, and explmation made ,,ith the suppon of the ,ilbgc

heads, tio,,-cver most of them still refused consent Other rc:uons gi\'cn ecauc: 10

tra,-clling for f11mung activities or oil producuon. a11cnd11J1cc: to uadiuoiul ccrcu.orues

outs1do: their commun1ucs. These challenge� arc not pcculi01 to thu )tud)� similar

challenges \\'Ctc experienced ,n 11 community-based study in Benin. \Vest ,\fnca (Nahum,,

al., 2010). 

The overall risk (cumulative incidence) of dcvelopinJl oc:ute malorio in the follo\v up cohon

was about 400/4 for the study period; 11Dd 8 per I 00 person yeors for incidence densit)'; this

is similar to 8.4/100 person months obtained from II previous study in Benin, \Vest Africa

(Nahum ti al., 201 O). TI1is 10,v rote could be nllribulcd to the fact thot this study ,,-;is

conducted ofT -pcok mohuio scnson. Also. the 1moll sample size of the follow up stud)·

could be another plausible foe tor for the lo,v 1nc1dence densil)' obi;en·cd. 

However the age specific incidence rule for the under li\'CS is notewonhy Compared \\ilh

the J . .S per per,on yCllr from the N11-ICP/RBM business plllll 2009- 2013 (N�ICP. 2008b). 

the incidence den.sity of JO per person ycnr for unJer-li\'cs in this stud) is much higher.

This could tie due to n more denned stud)' aren (ruml) compared 10 the fonner \\hich i� a

gcncrallz.ed result for u,e whole of Niscrln. All the !.lllllC, n1orc n:icon:h on incidence rotes

in different loc;11ions ,viii justlf) the discrepancy.

The . Id ""IC of rnnlnrla In the eo•lnfccted children ond lhlt of the.-
difference In the inc cncc , " 

n:·-•III: alone could be tm�J 10 host chM11c1rnstics
chlldrrn Infected wllh malorln , .. u .... 
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OilTcrcnt rrortc re.1c1 difti:rcntly lo similar infection, due to differences in nutrition �lotusimmunity condition!>, �cnctic foctors en, iron • 1 ' mcnto CXJ>05UIC) ond other�. The S)Tilploms n:poncd or observed during follow up stlll correspond 10 the �tnndnrd casedefinitions. Fc,·cr or high temperature ,,'IIS the most co (94 "°') d mmon .770 symp1om rcporte , this is similnr to inferences front other studic, on mnlorio in Nigcrlo DJ1d other Africancountnci; (Ajny, et al., 2008n, 2008b; Uiochuk,,'IJ rt c,/., 2008, Agu nnd Nwojiji 200S,Omolc et al., 2007, Sirhna ct al., 2003). This subs1nn1io1es the fnct 1h.11 fever or clc,•11ted
tcmperot\11\! is n definitive symptom of moloria. This is olso evident in the stondnrd clinical
cssie definition of malnrin in mojor hcn!Ut documentaries (CDC, 2010, WHO 2001c,
�loll, :?008) ,,here fc,cr 1s defined as the primary dcfinili\'c 5>mp1om ofmnloria.

S.1.7 Sun i\'DI nnol)sis 
The sun·ivnl curve obto,nc:d sho,\'cd thnt 1n this study. children co-infected \\1th m:\loria 
:ind intc:.lin.,,I bcln1inlhs hod o longer time to development of acute mnl4no symptoms 
compared to those infected ,vilh m:ilorio olone olthough the dilTercnce ,vo.s not suu.istically 
SlgnificanL 
This observation as said before could be the consequence of the inlerPIDy and dyn.:unics of 
non-specific chanlctcristics of the bosL This is similar 10 conclusion mnde from a melll
mlysis of 42 mouse co-infection experiments used to explore the factors influencing hov.· 
belminths influence !Illllnrio pnr115ite replication and host mortolity (Knowles 201 I).

-Meanft survival time v.'llS used in this study o.s IC$$ thnn hair of the follo\\'·UP cohot't

cbclup,:d ucut� ,nulurui ,�ithin the 1ud) period. Similor method h!U b«n 11.)(J in :,

p:evlous study with ihe same challenge (Ro)ston and Parmar, 2011, rang ,., al. 2006).

Th, • 
1- · 1· ns In the ln1cmrc111tlon of lhe ,urvl\111I nnnlyJis result sin� the11 1mposca come 1m11.tJ 10 · ,, 

_ . ..,, , _ _  • 1 , 1 1 , p-fcrrcd (IU�I, 2006: o.,rkcr. 2009, Knplan nnd t.lda,"""'WI surv1vo umc a o wuy , � 
19• . 1 dy with 1018er nn1plc ,i,c nnd lonscr lollol\•Up durution.18); therefore a prospecu'le , u 

Is needed IO es!Ablhh or refute the llndlnes of this ,u�l\'111 nnal)'Ji,.

b eel In tho 111co11111,vlvnl thnc oftht' 0-S )C.lf and 6·1he &lllfllficant mean diflcrcnce o ""' 
I � rh 11 chilJrrn below lhe Ill'�· ol lhc )<',ll'J n1t111t l11shct11 )W cohor1,, en1phu,l1cJ I u: ,net , 
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risl. of being infected ,vith malnrio .. �--1 .,.... =tcs or developing ocute malnrin. This Is bcC4use
of their lo\\ or partially acquired · · - . immunity against n1nl11na espcci11lly in a place of stable
tran�Mi��ion lik� the study a O h  rca I er studies suppon th, propos11ion (\VHO 2012&.
U1'1CEF, 1004, Oloscinde et al .. 2010). It is therefore \'Cl) necessary tlult the policy of
prcswnptive lrelltmenl of mnlnrio for all febrile illnCSSC! be implemented in the interim in
Onn-ara LGA, this ,viii nrncliorutc the present morbid situotion pending the time the
diognostic packages ore mode available, accessible and a!Tordnble.

5.1.8 Limitations 

An import.o.nt limitation of  lhis study i s  the short length of time for follo1v up, because it is

thought that some people in endemic regions may not develop symptoms of acute malaria 

within the study time of 6 1vceks, this could lead to only a smaller number of subJcet 

developing the symptom. 

Some modifying factors. such as Blood group t) pc and immunological intcroctlons could 

have affected comparability betv.-een the childn:n. 

Also as the stool samples collected ,vcrc transported to the laboratories, it is possible tl101 

some ova of hook1vorm ,vhich ore very scnsitil·c to hcnl might hove been missed 

Consequently, hookworm prevalence and its potential association 11ith malaria mo)

therefore hnvc been missed. 
Another limitation is the issue of ascertaining that among those who developed acute 

malaria the so.me pnrosite seen on the first smear caused the episode. However lo nscertntn

this, PCR (Polymerusc Chain Reaction) was needed; but the cost and expatisc precluded

its inclusion in this study. 

5.2 CONCLUSION 

. h d th t molorin nnd helminthlosis o.s well as and co-infection
In summary this study s owe D · 

hil"- 'n ruroJ DrC4S of Ono-oro LOA. �lost importantly, it
of both ore common among c ..., .. n 1 

. - d 1 ·sk factor for both parasitic infections. The overall P
conlinned I.hot age ,s an 1ndcpcn en n 

al 1\S 51 I% ,vith the highest pnrnsitc rote� among 0-S
falciparur11 microscopy prev encc w • ' 

)'tar olds. 
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lntc)llnal hchn1nlh und 11.li co-1nl 1 'll cc ion "1 1 1nolnr111 con�litutc II moJor hcahh burden
among chihln:n of 6-11 years ooc-urnu · I o .-v P 1n t 1e �tudy area. Also, niodifiablc nsk pracucc,
"hich hove potential for pron,oting n1al11rio nnd int11s1inol hchnin1h tnfc111l01u abound in
the co1nmunitics. 

\\'Uhin the b•\\'ttk follo,v up JlCriod more 1hnn half of lhc children with p.ucnl purusllllcmio
remained nsympto1no1ic und nlmosl all the children who developed acute malaria were
confim1cd to hove pamsllncmln 01 second test
The incidence studies hove dcx:un1cn1cd intense: mnlarla transmission with median time to
dc\'elopmcnt of acute molnrio ns 3.S weeks. cumulative risk of 0.4 and incidcncc-dtruiitle)
b(l\\ttn S and S 1nfec11ons per I 00-pcC$0n year among children aged 6 to 17 ye31S living

in the study nrca.

Results from the SUI'\ ivul ona.ly$iS suggest thln intestinal helminllu mA)' innuence acu1.e 

m.slaria development depending on the interplay and dynamics of non-specific host 

chnr . ·rn�llc., nnd thl' inOucncc of other socio-cconom1c ond environmental facto� 

Thc:sc findings may help in guiding future rcscn.rth on prevention nnd control of p:.rasitic 

infections like mnlario o.nd int�tinol helmioths among Nigerian childrcn. It will also be 

useful in designing errectivc and efficient interventions for malaria c:.lSC mnnagcmcnt 

among children of diITerent age groups. 

5.3 RECOMl\1ENDATIONS 

I. Public health cdUClllion on hygu:nc practices, enviroM1cnllll SllJUUtion to l)'C''alt

and reduce the rute of worm infections and mnlorin IS strong))' ad\'OC3tcd for c:lm'S

in the rurul atCl15,

. iii I d polllblc wotcr \hould be n1adc avoilobh: in the ruml2, Modem to1lc1 foe t cs on 

11eas to ensure healthier living 

d i ldctcc rntt1 ,hould llo cmplO)'l-<l in the pltu\llins,3. Cuncnt prevalence nn nc 
• • 1 ti O or health prosmrnmcs to ensure c01dc11�) nnJ

m1plc1ni:nui11on Alld c:vo UJI 0 

cffec1ivcncJ,, 
111 anJ 1tnl.chohk11 tu 111pport this J"Ol'llln� h)

4. 'flicrc h nccJ rur the: 11ovcrn111c 

i I i I I' 11'' --·' 
r II rla prcvcnti,e ,nntcr n , n, Ut 111g '"s wiu 

,ubsldi,lng the COJIS O Jilli 1 
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prophylnctics espccinlly for the under-fives. Distribution of these motcriols should 

olso be properly monitored to ensure bcUcr covcrugc os wc:11 ns us11gc: 

5. I urthcr detailed 1nvc�tigo11on using h1r11cr san,plc site und longer follu,v-up pcnod

should be conducted to dctcm1inc: lhc role of intc�1inol hchnlnlhs in the

dcvclopn1cn1 of ocutc ,no Iorio in the area,

6 A �chool-bnsed dc1vormln11 prognunmc should be t)lnbli�hcd 1hruu11,hou1 the 

\Choo!, ,n Ona-nm I 0/\ 

7. Hcohh education in prin1nry and secondary �chool, 5hould be modified to tmin ond

cduc:itc school chiltlttn on b:lslc hygiene.

8. Copacily building progrnmn1cs on 51Mdanl cnsc mnnagcmcnt procedures for these

infection., should be orgoni,cd promptly on1ong hc.Jlth worl-cr, in Onn-11111 I.GA

9. Childn:n C5pccioll> undcr-fhcs �hould be given free ACla and on1i-hclmin1hics

,,il.h n loc:\l :;uncillnncc s)stc,n reinforced for cOicicnt and cfli:c1lv1: monitoring

and c,·olu:ition.
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EPIDEMIOLOGY OF MALARJA
CO-INFECTION AMONG C 

AND INTESTJN,tL lffiLl\-'flNTIIS
IIILDREN IN ONA-ARA LOCALGOVERNI\'IENT AREA, OYO STATE

CONSENT FORl\l FOR CAREOIVF.RS

My ntllTle is  ________ from lhc OcJ>Jt1mcn1 of Epidemiology, f.1cdicol 
Statistics ond Environmental I lcohh, Focully of Publlc I lcnlth, Univcrsily of Ibadan. I 
om .:.1rryang oul n sludy on lhc "CpidcmlolOII)' of l'>lolarlo and ln!Clliru1I hclminths co
lnfccllon among children In Ono am LOA lbaJnn Nigeria'' I will be collcc:llng blood 
samples (finger prick) llnd stool samples of your child/word. These ore simple sample 
collection lcchniqucs thol do not cause any harm or injury 10 1he body. Your child/word 
may experience linle p3in or discomfon. You will also be asked some bnsie ques1ions 
about your child!,vo.rd. The answers wilt be kepi very confidcnlial or sccrcL The 
informolion gi,cn me ,,ill be helpful 10 the 1'>1inlsll)' of Health in fu1urc 10 knol' the 
cffccis of malaria and in1cs1inol hclminths co-infec1lon among children and inform 
health policy makers on 1he need 10 s1rcng1hen lhc combined con1rol s11111eglcs (e.g.. 
dis1ribu1lon or supply of molorio prc,cntive moterfals/drugs 1ogc1hcr wilh dc\1orming 
progrnms,) In mnnogemcn1 of molori11, and \\ Ill con1rlbu1c 10 ensuring op1imun1 hcallh 
of communhles and the cn1ire public 

Your child/word ,viii also be trca1cd for malaria or hclminlh if he/she hos moloria 
parasite or worm in his/her blood or stool samples. 

Y fi d I. -"·�n1 for vour child/l'nrd to lllke p:u1 in this progrumme. Youou llfC rec 10 cc anc ....,,..,.. , . . 

h:ive the right 10 withdrnw your child/word also 01 any gi\cn lime if)OU choose. I w1_11

. h I In g·vlng your consent (or your child/\�ard 10 ukc part In this
apprcc1ote your e p 1 

SIUd)· 

Consent: 
11 1 . d 10 me and I fully undcrsl4nd the content of

Now lh111 the study hllS been we 
exp ;��ard w.c p:u1 in the progrumme. 

the study process. I heJtby allow my · 1 

Name o(CArcgiver ____ _ 
Signature/lhumbprinl __ _

lntc 

Name ofwilness, _____ -;:;0J:;;tc Sipu11urcllhumbprin11____ : ___ _
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EPIDEMIOLOGY OF MALARIA
CO-lNFECTION AMONG

AND INTESTINAL IIELI\IINTIIS
ClllLDREN lN ONA-Alv\ LOCAL

GOVERNMENT AREA, OYO STATE

CONSEN'r FORl\t FOR CAREGIVERS (Yorubo translntion) 

Oruko n1i ni __________ ..., Mo n sc oycwo lori bl 01son ibn oti oran sc \\O

po to lnrin on1odt: nti ogbalngbo ni ljobn lpinlc Ono-am. �loo nilo Inti mo bi omo yin sc en 
to ati bi o se  gbc hvon to. Ma tun nilo Inti gba cjc die, oti igbc omo fun oye\VO . 
..\\\'On 1lana yi ko  ni se ijnmba fun 0rt1 omo yin, sugbon o le dun yin die. Ao ,vo boyo 
kokoro to n fo Iba \VB laro omoyin oti pc boyo cni 0rt1n. ore ni owon oyewo }'ii eko nilo lati 
san OWO knnknn. 
Ao pa esi nyc,vo omo yin mo, nko ni so fun clomirnn ofi cyio niklln. Ogun yio sl \YO fun 
omo yin ti oba ri ,vipc cni kokoro ib.1 oti 0rt10 la.ro, 
�11111 fun yin ni nomba ero lb.I ni soro ti c le pc c bo saklycsi o n  se omo yin bi loo lnrin 

isi�in yii si ose me fa. 
A won esi i\vndi yli yio sc nnfani fun ojo ilcro ni ojo l\\-oju Inti je ki \\On mo bi o sc le dcno

ais:ln ib3 niP3 sise itoju fun omo yin ti O b:i ni oison llxl tobi nran eyi ti o b:i wn ninl cjc 111bi

igb,: re.

n k o  bo ,w yin Inti je ki omo yin kop;1. c lcto, e si ni ogb:lro Inti dll o d� n'.gb3kugb:i tl o

ba wu yin. lpinu yin lotije ki omo yin kopn ninu ayewo yi, mo dun mo mi nmu. 

. . tl ye mi ohun ti oycwo yi je, mo scian lati je ki
Consent : Ni boyi ti c ti s'aloyc fun mi 11 0 

omo mi kopa ninu oycwo IUUI, 

Iii owo sl iwc/te iko ___ _
Ol'\lko Olukopa/olutoju omo __ _ 

Ojo 

iforowcro 
----

Iii o\lr'O si iwc/tc ikll _____ Ojo
Oruk.o olujcri _____ _ 
lf0:0'4TIO 

----
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QUESTIONNAJRE (FOR CARERS)
EPIDEMIOLOGY OF MALARIA ANO INTESTINAL HELl\UNTilSCO-lNFECTlON AMONG CHILDREN IN ONA-Alv\ LOCALGOVERNl\1ENT AREA, OYO S'fATE

li�STRUCTION: To be completed by the interviewer

Time Stnrtcd 

IDENTIFIERS 
1. Dote of visit __ / I 2. Name of intcl'\·lcwcr

4. ScttlcmcntNlllage nnme ·

l-3�;S�
1u�dy�

N
�o

·
-==-

-===--- - -t-67�;;irnoi d 6_ Name of Household hcad/nduh 
.,_) 

5. Compoun name: 
�prcscntAli\c/ Carer ( a.s case may"" 

SECTION A: SOCIODE1'110CRAl'IIIC CIIAlo\CTERI

B

STICS t .  . 

1 Sex I male /o.unnn ,__ 7 Child's age: Vcnrs t-lonills · 
2 fcmolc/obirin Ojo on omo Odun Osu 

9. Scnlcmcnt/Abulc:

JO .  Ago of Respondent. ( in )un) 
E to omo odun mclo: 

12. Rcliglon/Esin; 
B 

b!Amlmusuliml

14. Oc0Jpa1lon/lru i)C "'0 Iese;

II Ethnicity/Omo du \\O niyin: 
1 a

Yoruba
2 Othcrsfom,rnn 

t,iarillll stllllS /Se cti SC i)'11WO:13• 
·-�" bcwoI C)namcw,g 

2 p:1r1tcd/lko I� enl. ) Ff idowcd/Sc dad1 \\'111

� Sinalc/Aoaun 
15, EdUCA11ona1'tlL>lwc mc87 ndu)' 

•
a

•cnW)' t«O 
l prunai)
CJOlhm 

Pb specif)•£ so eyln to bayc ninu c, 
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SECTION B: PREVENTION PRACTI 
IIEU.11NTlilASIS CES ASSOCIATED \YITlt MAI.AIU,\ ANU

16, Wlull symploms do )OU 11$Wltly obiave Inyour �hlld thnt ma�es you lhim: ht1me hasmawia /A won om, wo ni c man  rf 11 en . I I 
ma 

n ro pc omo ym n a 1an Iba? 
-

18. If yes, how ihcn c:1111 molarfll be pre�cntcd/TI
o �Jc bccnl, ba1,o nl D se le dcna de o�
1�?

20. Do you use ii regubrly/Se c man  lo dccde?
IQ Yes 20No 

22. \Vlw symp1oms do you notice In your child
ih.11 tells )OU be/she luu worm
ln(cc1ion/A'>On aml n i  c man ri 11 c Ii ma
mo pc omo ym ni IUIJl7

24 When Lut did you dcworm your chlldllgba 
"'O le lo Oogun aran run omo yin? 

26 Do )'OU US1Wly was1I your fruits �(OIi:
eating/Sc c m a n  (o cso) In kl c to JC7 

10Vc-
2QNo 

17. Do )'OU lhink m4]arfa c:0/1 be Jff�COlcd/SC C
ro pc a l e  dcna de 1ll;in Iba?

IQYc, 2QNo 

trno ,o 10 19 

19 Do )'OU hJ,·c lnsecffetdc Tr<ated 
Bcdncts/Se cnl epo c(on lorl lbwun? 

IQYcs ,0No 

1rno go 10 No 21 

21, \Vhcre Is )our child durina lhe houn ors-

IOpm? Nibo lomo yin m1 n wa wri ugo 
mANn si mc1,-o ale. 

IOMr child Is usuallyouuldc/Omo ml w• nl 
ILi 

20 My ch lid Is u1uall) Inside the houwomo 
ml m1 wa nlnu lie 

2J. \�I do )'OU UIC IO prc\COI i-orm Infection 
In  )1)ur hou.schold/Klnl c man n deM ann 
nlnu ebl > in? 

I. E3 Anuhclminthlc dNp,Ooaun
2. ltMIIIA,bo 
), D \Ve don't tuc anythfng/A kin lo 

nlanl.an 

If vou tiekcd 3. RO 10 No 2' 
25. How often doe, your child lllC

foOlwcarsl&wo ni omo yin se m.a n lo 
ball? 

J �ve1)ilme he/she Is ar homdNl gbogbo
g 1low1 nlle 

QOnly .. hen heft.he .. ants 10 &O ow/Nl&),a 
II o b:I (cjtdc 

QNotalVIVI 

27. Do )OU UIUAII)' .. as11 )"OW ,cgcwilc before
utlng/Sc c nu II sabll to cfo U c 10 Jc? 

tc:JYts 2QNo 

Time cnckd 
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EPIDEMIOLOGY OF MALARIA AND lNTESTrNAL llELMINTIISCO-INFECTION AMONG CHILDREN IN ONA-ARA LOCALGOVERNMENT AREA, OYO STATE

SECTlON C OBSERVATION ClJECKLIST

rNSTRUCTION: To be completed by the intcl'\�e1rer for the child to be tested

Time Stoned 

I. Date of visit

/_ __,/ __ _

J. Srudy No: ___ _

IDENTIFIERS 
2. Nome of interviewer

4. Settlement/Village name :

s. Compound nnme: 6. Nome of Household head/adult 
rcprcscntotivc/ Corer ( o.s cosc mny
be) 

Monlhs 8. Sex: I mole 

ODSERVATIONS -
L�

7�. �
C
=

h
=

il

=
d

� ·s�
o

:
gc

�._v_
e
:i_rs ___ 

75ffiiEi1�J]W� 
1 o \\lall mode of: 9. Source of drinking ,voter for the

family D
1 __ \Vell 
ZOPond/sucnm/nvtr 
30Boreholc 
4 OTop1,'lllCr 

I I. Floor made of:

2 

12. Docs the house hnvc screen on 13. Type of toilet facility used

door and/or ivindows? 
N I 0Yes . 2 D ui�o breeding site: I. Yes

14. Presence ofpotenuol mosq 

1r yes plca5e describe in brief: 

rllnecndcd: ____ _ 

2. 

female 

0 
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EPIOEMlOLOGY OF MALAlllA AND INTESTINAL IIELl\1JN'fJJSCO-INFECTION AMONG CLIILDREN lN ONA-ARA LOCALGOVEllNMENT AREA, OYO STA'fE

Li-\llORATORY INFOllM1\TION PAPER 

lNSTRUCTION: To be filled by the rcscnrch ussis111nt nnd sent with the specimen..
collected 10 the lnbomtory. 

Time Stnr1cd _______ _ 

IDENTIFIERS 

I. Date of visit 2. Nll!llc of interviewer 
I I 

4. Scttlcmcnt/Villoge llllJllC '.

3. Study No:
Name ofllouschold hcad/oduh 6.s. Compound nnme:
rcprc�nLOtivc/ Carer ( as case moy be) 

7 Child's ose Years l\fonths 8. Sex II 
I m:ilc 2r 

I female

Luborutorv Section 
S1tmple c:ollcclioo 

Specimen 

I. Blood/mp 
2. Bloodfpcv
3. Stool 

Laboratorv diarroosis 
· test. Oia<>nosuc Nature of 1men 

Blood �Ip 

Blood Pcv 

lua Stool Stool on11L s

lime ended: _____ _ 

Date collected 

Result 
Commcnts/D:ite 
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EPIDEI\-IIOLOGY OF �IALARIA Al'iD 1\,-ESTJ'liAL llEL:\1J'liTHSCO-INFECTION A�10NC CUJLOREN 1� ONA-AR.A LOCALC.OVERNMEr-,.,-AREA, OYO STATE

FOLLO\V UP QUESTIONNAIRE

Good day. �iy name is -:-:-7""-::--"-""'.:-=-:-:---:--------.....;• I 1111 "'ori.ing "'llh
lhc � group "'ho is looking 11 the Epidemiology of m.t1aria and intcsai111I helminlh a,

mfc:c11on 111T1ong odulu o111d children In C:0'11rnunihcs We lh.tnl. )Ou ror consenting 10 be pan of this
"ud> \Ve IIIC hen: to a.sk you few qucst,ons on )our ol>snwtions reprd,n!I )llUI' child1\\ard since
he/she had your linger pricked for blood c:umination. We 1<ould hlc to I.no"' If )OU nooced an)·

uallSIW c,·cnt in )Our child's he.11th. The interview v.ill tal.c about 15 minutes. t-othing )OU say

will be comidered wrong or righ:t and ii will not be mentioned to any� E,cl)'lhing )OU tell us
will be used Stliclly for the study. Thank )OU.

E. l.u OJWllO o. 0 ruko mi n, ___ ______ • \lo Jc oun l&ra &\\on 11 ,,on se

&)ev.o Jori bi aisan iba otl 111J1 se v.op o llllin omodc all agbulagba ni ijoba tp,nlc Oa.a...ra. Ao
dupe lo\Ooo yin pc c do.tropo mo l)C\IO yi. A w1 !Jti sc ibccrc die lori W)CSi �i? lori omo y,n �ti 
igba ti I ti gb;i ejc e fun D)CWO. A fe sc iwlldi boya omo yin si dubulc auan l.111 ,gba 11 • 1, st._ CJC

re lforo\\cro yii ko ni Ju iscju mcdogun to. Ao pa csi •>�O ono yin mo, a ko ni so fun clom,ran
iii eyin nik.an. A du pc 1011,0 yin fun pc e l..o pa nlni in�i �ii

9. 

IDENTIFIERS 
I. D:itc or visit I I -

b. Date enrolled Into the
study I I

3. Srudy No:
s. Compound !lllme:

7. Child's ogc: YClll'S t.lontlu
. -

.,• 

4. 

6 

Nn,nc of intcnicwcr 

Scttlcmcnt/Villogc n:une : 

Nlllllc or Household head/adult
rcprcscnlllti\'c/ Corer ( 115 C4SC

010) be)

8. Sc:< I I JIil.ilie 2( I
female 

RIA 111STORY � I AL,\ . , tc the d:ly his/her blood llnd stool
r n1olnn11 S10 

. • . • b3 . l b3 H h'ld h.od fc-.er/ S) mptoms o 
. bo wbi e ti ri Allll ,oo 1011 ig II o I & as your c I mo yin II no 

sample, \\ere collec:IF= c Dt11 ° 
2 I No

cje otl la.be re? I Yes 
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lf,·cs orocccd to other questions, if No. stop. 10. \Vhcn did this illness bcginllgba ,vo ni nisan nao berc?

11. \Vbat symptoms did your child experience /did you observe in your child/lru nrun
,vo lo mo sc  omo yin t i  c mo?

12. Hove you administered ony t rcouncnt
since this illness stoned/Se c ti fun ni
ogun nknnkan?

IOYcs 2 ONo 

14. \Vlult other illness docs your child
hove opnrt from this onc/lru nrun
miron ,,o lo lun 

se? _______ _ 

_--,,---,--,-,--�.,..,---13. \Vhen \\'35 the lost time this child 
experienced illness before this
onc/Nigb.i wo ni nrun no ti sc ki to 
cyin? ________ _

I 5. \Vos ony one else in the family sick 
,,1thin the pnst 2 weeks/Se nrun 
cniynn mi to tun sc ninu cbi yin 
lose mcji seyin? 

t0Yes 20No 

r illness/So ko si nrun nkanknn to wopo 16. Docs 1111yonc i n  your family, hove nny pccu 
,or ·--( siclJe cell dise3SC, asthma ninu cbi yin? Specify plco.se-------- e.g. 

etc.) 

Th:mk.s for your particip.ition! 

Esc pupo! 
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_,.. ... _____ _

., ___ .._u.,_ dlaxJ-. 

·---.. -

' �, \D 11'-f'iJ I'\ t 

lhc Pr,n.ip.:il ln,�,,�tor. 
Orp.,nmcnt or Cpidc111iololl.)', �lcd1cnl Stati,11,, 

& l;n\lronmcnlll llcilth. 
College or �1cdicinc: 

• 

• 
Unl\cn11y of lb3dan. lbaJ3n. 

At1rn1lnn: Arnnnt Chlntll)tj 

Dltc I� Jul�. :?011 

!!flkaC:AJJ.JlLll.V'1((oc 16c 11»J1Ci:rura1ot1an fJJ )h>ur &:1racc6 l'C!.!l'l'HIC,n Dy<• l1,1u.

•• 11111 Gtl.no,, lcd11c:� the rc,;c1f)t or the c:«lfflN ,en.ion or )c>Ur RCSCIU'Ch Pl'llf'O!,II 1,tlcJ

£p/Jc111/olo1J' ,,j .\/u/arlu - /11rr11/11al lltln11nt/1 c,-,./11/tctlt•n an1on11 Ch/lJrrn lllkl Ai/1,lu In (ma-.4"1

Wt lb;,J.in ,V1>1,i:rlu 

The Cornn1111cc: ha, noted )Our compl i�nce "i1h ,11 the cth,,al con.:,.'ffl, r.t,!C<l ,nth, 1ni1�l

raic.. or the propoi.al. 111 1hc llf)n or thi,, I ,m pk.ucJ t.i c(III\�). '" >••u, the nppro,a1,,1 the CM1m111...:

forlhc 1mplcmcouuon or1hu Rc)Ciltch Proposal III O)o Stntt, Nigeria 

Please, note 111.11 the comm Ince wil I 111<'1111M, clo.cly, �nJ foll'-'" up the 1mpltmmu1i,111 of tho:

lftan:h 1111J), 110.-,,cr, the l\1lnhtr> or I li-alth 11oulJ ll�c to h3\C a co11> .ir ,,� rcwlb and co�l1111,,n<

"'' r 11dlnr." 0, 11,1, "111 hdfl In pc,lkr m,1111� ,nth.: hrnhh ,c,;t<>f 

Wiihlna )OU all 1hc bell it\l.AKII ,r-.,;: 
�\ �--:.::::'.'.""l� lft.""' 

.:;-t � �q. 

t ,,,�-��� �,- . " � ,. .. I!
:>1., v\ '''ff ," 

�u, �, ,,� 

1>11� 1,, (l'I 1n 1inu. l(eseanh l, St,,11,fttll, ' 
" 

I I 11·•1 Re\"" C ,-.nnittr,

li"1fl ,y. o, � !)ldtO, llc,car• I .1 1 ,. 
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APPi '\DI>. II: Plates sho,il n� o,o nnd n101ure or round\\orrn

l'lntc 2n �loturc CJ!J! of o 'llemntotlc-,lscnris /11111/Jrico/Ju (Rount111orm)
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... 

Pince 2b i\ln1urc \\Orn, or II Ncrnntodc- ,llc:nrft f11111brlc:oltlr1 (Roundworm) pns�cd ou1 

b) n S ycnr old girl during ncltl 1\ork.

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



\ PPENDIX I: A cross-scctionnl vlc11 or rcsc11rch n$ihronfs durh11: rralnlni: for rhcstud\' (collection of blood sample$) • 
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,\PPENDIX J: Cross-sectlonul ,1, .. or research assbtanlJ during 1ralnlng ror tht�tudy (collect Ion or stool somplcs) 

Mt ; c ·
7 tit 

,, .. ,,-:. ·:Y .• '

( 
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APPE;>; DIX K: Field \\Ork: Student collecting blood 111mplt for malaria ttst from achild 
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Opcrationnl definitions 

Household: 

• 

A household refers 10 o group of people living in the some n!sidencc nnd �l scp3rolely 

from any other persons 1n the building nnd which h3\'e din!ct access from outside the 

building or through o common hall. The occupants here m:1y be a single fnmily, one person 

living olone, l\vo or more fnmilics living together, or ony other group of rtla1ed or 

unrelnted persons \\'ho shore li\'ing nm111gcn1cnlS (Sullivan and Steven, 2003, United St.ates 

Census Burcuu, 2012). 
Household hcnd: 

This �fers to the societol head of a houscltold. This could be !he eldest llllll1 or \\'Oman, a 

husb:ind or an adult reprcsentotivc of a porticul11r household who hns the authority to make 

decisions on behalf of other members of the household. \Vithout their informed con.sent no 

member of such o household \VOS recruited into the study. 

Carer: 

Tius is any adult respondent, \vhcthcr n1nn or woman, interviewed during lhe survey nnd 

follo,v up visil, in order to ob�in neccssnry informouon on behalf of any child recruited 

into the 5tudy. A carer 1noy or may not be the household head. 

\cute n1nh1rit1: 
In this study. acute mnlnria \\'OS delined as fev,er (o.'<illary temperature > 37 S°C) with o 

positive blood slide for Plosmodlum folcipnrum asexual stoges, regardless of pnrositc 

density. 

lleln1inthln�I�: 

Tiii£ refers to the infection of II child \\lith any hclminth or \\'Orm,

Co-infection: 

llii:. me= the infection of a child \\ith both mnlorio ond intcstinol hclminth. In this �,udy

ii refers to the condition whcro the lirsl molorio test nnd lhc hclminth IC.SI for a child \\'Crc

both positive, such a child is said 10 be co-infcclcd' 

Chlh.l: 

A child in this study refers to ony Individual bc11,�cn 6 months nnd 17 ycor, who is still

dcpcndenl on parents. gunnlinn ond adult relative. 
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I 

:,un h JI 1ln1e: 

This 1s 1he ume from rccruitmen1 for follo\\'-up until incidence of acute malaria. 

l'crson-timc / pcrson-,vcck of obscrvotion: 

The umc contributed by each chlld, for however long sud! o child remained in lhe study. 

Ccn\orc<.I cnscs: 

TI1csc nrc Cll�cs for which oeulc n1alorio \\'ilS nol de1ec1ed during the follO\\ up s1udy 

pcnod, i.e. those that rcn1nincd nsymplomntic or were losl 10 follow up aJler being 

recruited into the follo,,· up study. 

-

•
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