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ABSTRACT 

Soil-transmitted Helminth1as1s (STH) and malnutnt1on are maJor public health 

problems among school-age children m developing countnes So1l-transm1tted 

helm1nths are a group of parasitic intestinal nematodes that cause infections 1n 

humans. These infections are endemic m developing tropical countnes and are said to 

impact negattvel) on children ·s heallh states. 

This study \Vas therefore designed to assess the current prevalence of STH infections 

and malnutrition among school-age children. as \Veil as detem11ne possible 

assoc1at1ons bet\\een STI-I 1nfect1on and nutri tional status of school-age children
� 

An analytical cross sectional study \V.ls conducted fron, :'Jovember 2014 to January. 

2015 T\.1ult1stage sampling technique \Vas used to select 460 apparently healthy 

children [ron1 ele\ en pr1n1ary schools at Obafen1ilO,,·ode Local Go, emment . \rea 

(LGA) of ()gun state. Stool sample'> \\'Cre collected fron1 the children. and c:-.an11ned 

m1croscop1cally for cggs of soil lransn11t1ed heln11nths folio,\ mg preparation using 

Kato -Katz leclm1que. A close cndeJ 1ntcr,·1e,, er adn11n1stered quest1onna1re \\'ac; 

used for collecl1on of data on demoµraphy, soc10-econon11cs. household 

character1st1cs. hygiene habits as \Veil ,1s J1ctary intake. D1ctaf) asscssn1ent ,,as done 

using the 24 hour dietary recal I 111cthnd ,\nl hropo111ctnc n1easurcn1cnts. height anJ 

\Ve1ght ,vere measured, and used to ubt:.i1n z--,core-. of the n1alnutrit1on 1nJ1ces he1ght­

tor-age and Body-J\11a'>s-Index-for-agc using \\'I IC> ,\nthroplus 1l1ese 1nd1ccs \,·ere 

con1pared \\'itl1 the 2007 \VIIO refcrcn1:e v..1luc-. ll) J1agnosc stunllng (he1ght-i<)r-agc "'-­

-2SD) and ,vast1ng ( Btvll-for-age < -2�l )) Proportion-,. chi-square test of s1gn1 ficance

and regression analyst:-. ,., crc u�ed for -.1a1,..,t1cal ana\y-;is 

·n1e mean age of the study pa111c1panls \\'as I 0.35 ..!:. 2.39 year.s. 'fhree chflcrcnt

helm 1nthes obserYed inc !udcd -1sc,1r1., /11111bru·o1cl!.'s ( 2S 7�{i ). I look,, om1 ( 0. 7°/,,) and

/rte hurts I richiura (0. 7°/o ). :Vtult1plc 111 f'cetionc; \Yerc ho,vever observed 1n ,;0111c

individuals (3.0%). ()f the 460 stool san1ph:-; e.xanuncd, 134 \Vere infected g1v1ng a

prevalence of 29. � %. i\-tost 1nfect1ons \Vere light (66 0°'o) to 111odcratc (44.0°10) ,v1th no 

hcaV)' 1nfcct1ons seen. ,lscar1s /11111hr1cntch � ,,ac; the n1ost encountered parasite 111 the 

-,tudy Stunt inf ,, J'i obc;crved 1n 25' 1, ol c},ildrcn and 11 \Vas higher a1nnng tho<.c 

,nfec..tcd with SI II J\lc;o, 19 1":. <1f children ,vcrc: thin No s1gn11ic.ant chrl'Cl 

a-;�ociationc; \Vl.'TC: fi>und for �011-trn ,.-.1111tted llch11111th 1nfcct1on c;tntu-. ,, 1th I It\/ .ind 

vii 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y



BAZ values but a significant negative association were found bet\Yeen soil­

transmitted helrninths tnfections and n1ean height-for-age Z-score values of mfected 
- -

and non-infected children. 

Soil-transmitted helrn1ntluasis and malnutnt1on remain public health concerns 1n 

N1genan school-age children due largely to a lack of concerted effort fron1 

stakeholders to\vards its erad1cat1on. The role of STH infections 1n underm1n1ng 

children's nutritional status sttll needs to be further 1nvest1gated 

KEY\VORDS Soil transmitted Heln11nth Infections. tv1alnutnt1on. School-Aged 

Children 

\Vord Count: 403 
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1.1 Background 

CHAPTER Oi\'E 

INTRODUCTION 

Soil-Transmitted Helmintlliasis (STH) ts one of the neglected tropical diseases of public 

health importance, with over 1.5 billion people affected ,vorld,vide (WHO, 2014). 

Although STH have a worldwide distribution (WHO, 2012), their infections are n1ore 

common in tl1e Sub-Sal1aran Africa and South East Asia. 

Intestinal nematodes are the STH disease causative agents and over 100 species of soil

transmitted helminthes (STHs) l1ave been reported from the human alimentary tract (Saka

et al., 2006). Four species are most common and are collectively referred to as "soil­

transmitted helminths". They are Ascaris /unzbricoides (the round,vorm), Tricl111ris

tric/ziura (the \Vl1ip,vonn) and Necator a,11erica1111s or A11cylosto111a d11orle11alc (the

hookwom1s) (Anderso11 el al., 2013). 

The burden of disease fron1 STI-Is 1s mainly attributed to tl1eir chronic and insidious 

impact on t11e health a11d quality of life of those mfected (WHO Fact Sheet, 2014 ). These 

l1ealth impacts are more dran1atic in children who also happen to be the n1ost susceptible 

age group, due to poor personal and environn1ent hygiene as ,veil as their different1nl 

exposure to conta1n1nated soils. (I-Iotez, 2008). 

infections of STI-1 have been reported in school-age children across several populations� 

1n both developing and developed countries such as in Ethiopia (Debalke et al , 2013 ), 

IJonduras (Sanchez et al., 2013), China (Wang et al., 2012) and various parts of Nigeria 

(Saka et al.. 2006; Opara et al., 2010; Senbanjo et al., 2011; Oguanya et al, 2012) It 

especially prevails ho\vever, in rural con1n1unittes of developing countries of L11c \Vorld, 

,vhere inadequate hygiene \.Vhich usually accompanies poverty, predisJ)OSe them to a 

continuing burden of STHs infections (Stephenson et al , 1993). 
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Unambiguous evidences have sho\,n that parasitic infections damage children·.; health 

(Katona and Katona Apte, 2008). Mild and moderate infecnons of STH in children haYe 

been sl10\vn to lead to malnutrition, manifested in forms of micronutrient deficiencies, 

such as iron deficiency anemia (Hall et al., 2008), as well as impaired ph:ys1caJ

development ( e.g. stunting) (Pullan et al , 2013). These lead to poor school performance

and absenteeism in children which precipitate reduced \Vork productivity m adulthood. 

Malnutrition, a serious globa l issue (Fernandez et al., 2002), accounts for over half of all 

child deaths world\vide (Joshi et al., 2011).Similar to infections of STH. it especially 

persists as a maJor public health problem in developing countries of the \Vorld. In Nigeria. 

1t continues to be a primary cause of ill l1ealth and mortality among children (Ul\1CEF. 

2009). Freedom from malnutrition is a basic human right and its alleYiation is a 

fundamental prerequisite for human and national development (Sati and Daluya, 20 12). 

Usually referred to as silent emergency, it l1as devastating effects on children, society as 

\Yell as future homemaking.

Infections with soil-transmitted heln1inths (STHs) and malnutrition co-exist as public 

health problems in school-age cl1ildren in developing countries (Ahn1ed et al., 20 12) and 

their interactions are synergistic. This means n1alnutnllon makes a person n1ore 

susceptible to in fection, and infecuon also contributes to malnutrition, \Vhich causes a 

vicious cycle and unan1b1guous evidence have sho\vn tl1al parasitic infections damage

children's health (Katona and Katona Apte, 2008). The school age-period is nul1;tionally 

significant because this is tl1e prin1e tin1e to build up body stores of nutrients 1n 

preparation for rapid gro,vth of adolescence. Whtie adequate nutrition gives stronger 

immune system, less illness, better health and productive community. inadequate 

nutritional state/malnutrition in children, leads to gro\vtl1 retardation, reduced ,vork 

capacity and poor mental and soc1al developn1ent (Awasthi et al., 2000). 

J .2 STA TEl\lfENT OF PROBLEl\11

�1geria has the largest STI-1 disease burden in AfT1ca (\vith approx1n,ately 40,384. 176

rnilllon school-aged children affected 1n 2012), as \Veil as the third largest burden
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globally (WHO, 2012) These coincide with having the highest absolute number globali). 

of chronically malnounshed (stunted) children (WHO, 2010). 

STH disease burden is believed to be mainly manifested as nutritional stress and 

associated with poor appetite, food indigestion and malabsorption. impaired gro,vth and 

anemia (Crompton and Nesheim, 2002). Recently however, efforts have been made to 

fully understand the nutritional effects of soil-transmitted helminth infections. This has 

led to research that assess possible associations between STH and Nutrition among 

school cluldren. 

Studies have found significant associations between STH and nutritional defic its in 

children, using biochemical n1eans of nutritional assessment (Verhagen et al., 2013) 

found a significant association. Others ho,vever (Ahmed et al., 2012) found no difference 

in the mean incre1nents in antl1ropometric gro,vth indices bet\veen heln1inth infected and 

non helmintl1 infected groups of school-age children Sanchez et al. (2013) ,v110 also 

sought to ascertain associations of STH infections ,vith anthropon1etric indices of 

children ·s nutritional status (stunting, undenveight and thinness) an1ong rural school 

going cliildren in 1-Ionduras found no such associat1ons Although it has been researched 

in other parts of the world, from literat11re search, the association bet,veen STI-I and 

nutritional stat11s of school-age children is yet to be investigated in Nigeria 

Studying tl1e iinpact of intestinal heln1inths on child gro,vth and nutrition in enden11c 

populations is not easy endeavor as it 1s difficult to control for other en, ironn1ental 01

socio-economic factors or seasonal changes (Sanchez et al., 2013). Irrespective, 

malnutrition and parasite infections like STI·-I so frequently co-exist that they need be 

considered together (Debalke et al., 2013). Increase I.Il the available body of en1pir1cal 

evidence ho\.vever, "vill help better understand the relationship bet\veen STI ·I and 

Nutrihonal stat1.1s among scl1ool-age children 

In view to the above stated problen1s, tl1is present study aims to ascertain associations 

between ST:I-1 and nutritional status in a representative sample of rural school-going 

children in Obafen11lO\.vode Local Govemn1ent Area of Ogun State. Our results ,v1ll 
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global1y (WHO, 2012). These coincide \Vith having the highest absolute number globally, 

of chronically malnourished (stunted) children (WHO, 2010). 

STH disease burden is believed to be mainly manifested as nutritional stress and 

associated with poor appetite, food indigestion and malabsorption, impaired gro\vth and 

anemia (Crompton and Nesheim, 2002) Recently ho,vever, efforts ha\e been made to 

fully understand the nutritional effects of soil-transmitted helminth infections. This bas 

led to researcl1 that assess possible associations bet\veen STH and Nutrition among 

school cl1ildren. 

Studies have found significant associations bet\veen STH and nutritional deficits 1n 

children, using biochemical means of nutritional assessment (Verhagen et al., 20 I 3) 

found a significant association. Others ho\vever (Ahmed et al., 2012) found no difference 

in the mean increments in anthropometric growth indices bet\veen helminth infected and 

non helm in th ulfected groups of school-age children. Sanchez et al. (2013) \Vho also 

sought to ascertain associations of STH infections \vith anthropon1etric indices of 

children's nutritional status (stunting, undel"\veigl1t and thinness) an1ong rural school 

going children in Honduras found no such associations. Although il has been researched 

in other parts of tl1e world, fron1 literature search, the association bel\veen STII and 

nutritional status of school-age children is yet to be investtgated 1n Nigeria. 

Snidying t11e i1npact of intestinal heln1inths on chtld gro\vtl1 and nutrition in cnden11c 

populations is not easy endeavor as it is difficult to control for other environn1cntal 01

soc1o-econon1ic factors or seasonal changes (Sanchez et al., 2013). Irrespective, 

n1alnutrition a11d parasite infections like STI-I so frequently co-exist tl1al they need be 

considered together (Debalke et al., 2013). Increase in the available body of emp1r1cal 

evidence bo\vever, \Vill help better understand the relationship bct\veen STII and 

Nutntional status among school-age children.

In view to the above stated problems, this present study aims to ascertain associations 

betv.'een STI-1 and nutritional status 1n a representative sample of rural school-go1ng 

children 10 Obaten1i/O\vode Local Govemn1ent Area of Ogun State. Our results \Vtll

3 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y



provide empirical evidence for policy makers in  decision making on health related 

matters as well as serve as baseline data for future related studies. 

1.3 JUSTIFICATION FOR THE STUDY 

Because school aged cl1ildren suffer the }o\vest mortality of any age group, there is a 

tendency to view them as essentially healthy (Partnership for health development, 199'7). 

In recent years ho,vever, increased awareness of the need to focus attention on the health 

concerns of school age-children in developing countries has surfaced (Partnership for 

health development, 1998). This is due largely, to the burden of disease being 

experienced in them, found to have both immediate and long term consequences for their 

health, growth and education (Saka et al., 2006). 

In terms of disease burden of children in school-age population, soil-transn1itted 

hel1ninthes infections rank first among the immediate causes of all comn1unicable and 

non-comn1unicable diseases in school-age population in developing countries (\Vorld 

Bank Development Report, 1993). Children bear the greatest burden of tl1ese infections 

and are faced \Vith health burdens like malnutrition, stunted gro\vth and intellectual 

retardation, as well as cognitive and educational deficits (Chesbrough 2006) 

Nutrition is a i11ajor detem1inant of health, and the \Vorld Health Organization defines 

nutritional status as the condition of the body resulting from the intake, absorption and 

utilization of food (Canturk, 2009). The resolution of 1nany nutritional issues of public 

health researc11 studies have reported that even light infections may in1pose a threat to 

children's health (Stoltzfus et al., 1997), especially if living in endemic con1111unities ,vith 

poor nutritional status (Stephenson, 2000). 

Reports from vanous parts of Nigeria have recognized STHs infections as important 

health problems especially among gro,ving school age cl1ildren (Asaolu ct al, 2002) 

Amaechi et al. (2013) for example, found t11e prevalence of infection an1ong school 

children in some rural communities of Abia State to be 75 7%. 
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In recognition of the global health importance of STHs infections, \\'orld Health 

Organization (WHO) recommends a baseline survey in school age children to detemune 

the prevalence and intensity of infections \vhich \vill be  useful in the diagnosis. planning 

and implementation of effective control programs (Bethony et al.. 2006). Understanding 

where at risk populations are, is fundamental for appropriate effective control strategies 

\vhich need mostly be focused on the school age population (Albonico et al., "007) 

The Preventive Chemotherapy (PC) coverage for STH among school-age children in 

Nigeria is lo\v, at 5% (WHO, 2012). To tackle this, in 2009, multiple health teams \\ere 

charged \Vitl1 the duty of mapping tl1e STH and Schistosomiasis (SCH) burden across 

n1ne Nigerian states. By tl1e year 2013 however, Ogun state along ,vith hventy six other 

states, are yet to be included 1n the mapping scheme (ENVISION, 2013). It is imperali\ e 

that studies correlating STH infection and Nutritional Status of School-aged children. like 

that do11e in Honduras (Sanchez et al., 2013) be executed in Nigeria (GAHi, 2014). 

Due to paucity of infom1ation on the prevalence and intensity of STHs among school­

age-children in Nigeria relating to its effect on their nutntional status, this study 1n 

Obafemi/Owode Local Government Area of Ogun state, Nigeria is being undertaken to 

provide empirical evidence. 

1.4 RESEARCH QUESTIONS 

1 What is the prevalence of Soil-Transmitted I-Ieln1inthiases among school-age children

in Obafemi/0\vode Local Govemn1ent Area of Ogun State? 

2 What are the intensities of Soil-Transmitted Helminth Infections in school-age-

children at Obafemi/Owode Local Government Arca of Ogun State, Nigeria? 

What is the nutritional status of school-age children at Obafemi/0\\-ode Local3. 

4 

Government Area of Qgun State, Nigeria?

What is the association between STH Infection and the nutritional status of the

school-age-children al Obafemi/Owode Local Government Area of Ogun Slate,

Nigeria? 
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1.5 STLDY OBJC'I'IVES 

1.5.1 Broad obj ecti\. e: 

The broad objective of this mvestigatton 1s to examine the effect of Soil-Transn11ned 

Helminth infection on the nutritional status of school-aged children at Obafemt o,, ode 

Local Government Area of Ogun state, Nigeria. 

1.5.2 Specific Objectives: 

Specific objectives are to: 

1. determine the prevalence of Soil-Transmitted Helminthiases among the pupils, 

2. assess the intensity of Soil-Transmitted Helrninth Infections in the pupils. 

3. assess tl1e nutritional status of the pupils, and

4. Investigate tl1e association bet\veen STH Infection and nutritional status of the

pupils.
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CHAPTER T\'\'0 

LITERATURE REVIE,V 

2.1 Soil-Transmitted Helminths (STHs) 

Soil-transmitted helminths (STHs) are a group of intestinal nematodes. Some ho\, e, er 

are more common; these include hook\vorms (A11cyloston1a duodena/e and 1\/ecator 

a111erica1Zus), roundworm (Ascaris lu111bricoides), and \vhipworm (Trichuris lriclriura) 

(WHO, 2012). Over 100 species of soil-transmitted helminths have been reported from 

the alimentary tract (Saka et al., 2006). Ascaris lu111bricoides (A.lunzbricoides}, 

f-Iookworm (A11cylosto111a cluode11ale and Necalor an1erica11us) and Trichuris triclziura 

(T.triclziura) however have been reported among several hundred millions of people 

worldwide (Debalke et al., 2013). 

Soil transmitted helminths (STHs) are a serious public health problem, predominantly 

among poor communities in the developing world (Debalke et al., 2013), mainly because 

of tl1eir ability to cause disease in hun1ans (WHO, 2012). 

2.2 Soil Transmitted Hclmintbiasis (STH) 

If um ans are able to host as n1any as 200 different types of parasites, and one ,voim can 

produce an average of 20,000 eggs per day (Katona and Katona-Apte, 2008). Soil­

transmitted helmintluasis (STI-1) also kno,vn as Soil-transmitted Helmintl1s (STI-Is) 

Infections refers to a group of parasitic diseases in humans caused by soil-transn1iuea 

llelmintlls (S'.fHs). Tiiey are U1e most conunon parasitic infection of humans \VOrld,v1de. 

They are distributed throughout lhe ... vorld \vith lugh prevalence rates in tropical and sub-

• 1 tn
. 
es mainly due to of lack of adequate sanitary facilities, 1nappropr1atctrop1ca coun 

d
. 

I sy:stems Jack of safe ... vater supply, and lO\V socio-eco11omic statuswaste 1sposa 

(Debalke et al , 2013) Approxin1ately l\VO billion people (about a third of the \\Orld's

I ) ffectc.:d by STJ-I alone, and four b1ll1on n1ore estimated to be at riskpopu atJon are a 

l 2006) and school age (S--14 years) children are at particular risk (\VJ JO
(Bethony et a ., 
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2012). The largest numbers of cases occur 1n 1mpO\'erished rural areas of Sub-Saharan 

Africa, Latin Amenca, Southeast Asia. and China (WHO, 2010). 

The helminthic disease is so named because the infecb.on is transmitted throu!!h ine:estion 
- � 

of the nematode eggs in the soil, \vhich is contaminated through excrements. Therefore.

the disease is most prevalent in ,varm and moist climates ,vbere sanitation and hJ giene

are poor and \Vaters are unsafe, including the temperate zones during ,varmer month:; 

(Amaechi et al., 2013). 

The types of STH include: 

Ascariasis of STH: It is caused by the large round\vorm A. lun1bncoide. It 1s est1n1ated to 

be the most widespread STH, affecting approximately 1 billion people The victims 

constitute about half of the populations in tropical and subtropical areas. Most conditions 

are mild and often sho\V little or no symptoms, heavy infections ho\vever are debilitating, 

causing severe intestinal blockage and impair gro\vtl1 in children. Nutritionally impaired 

Ghildrcn are 1nost infected, with tl1e most common age group being 3 to 8 year olds (i.e 

including SAC and Pre-SAC), and \Vith an annual death of about 20,000. Children are 

more susceptible due to tl1eir frequent exposure to contaminated environn1ent. This could 

be du1;ng playing of games, eating ra\V vegetables and fruits, or drinking ,vaste,vater 

(Bethony et al., 2006) 

Ancyloston1iasis/ hook,vorm infection of STH: caused by N a,11er1ca1111s and A 

,luodenale. Mild infections produce diarrhea and abdon1inal pain More severe infections 

can create serious health problen1s for nev,boms, children, pregnant \vo1nen, and 

malnourished adults. In facl it 1s the leading cause of anemia and protein deficiency in 

developing nations. afflicting an esnmated 740 million people. N a111erican11s is the 1nore 

common hook\vom1, \Vl11le A. duode11ale is n1ore geographically restricted. Unlike other 

STI-ls, 10 wJ1ich school-age children are most affected, h1gh-inte11sity hook,vorn, 

infections are more frequent in adults, specifically women. Roughly, 44 million pregnant 

\Vomcn are estimated to be infected The disease causes severe adverse effects in both the 

mother. and infant, such as lo\v birth weight, in1paircd milk production, and increased risk 

of mortality (Bethany ct al., 2006).
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Trichuriasis of S'l'H \\'hip\vorm (T tricluura) is the third most common STH-cau:sing 

nematode in humans. According to current estimate, nearly 800 million people are 

infected, and majority of the victims are children. Heavy infections could lead to acute 

symptoms such as diarrhea and anemia. and chronic symptoms such as gro,vth 

retardation and impaired cognitive development. Medical conditions are more often 

serious since co-infection ,vith protozoan parasites such as Giardia and E11ta111oeba 

histolytica, and with other nematodes is common (Bethany et al., 2006). Predominantl) a 

tropical disease of developing countries, trichuriasis is quite common in the United State� 

(Starr and Montgomery, 2011). 

2.3 Epidemiology of Soil-Transmitted Helminthiasis 

Estimating the exact nu1nbers infected ,vith STH infection has remained an elusive goal, 

due in part lo a dearth of reliable and accurate epidemiological data as ,veil as the non­

specificity of clinical signs due to STll. Globally an approximately estin1ated 438.9 

rnillion people were infected ,vith hool-."'vonn in 2010, 819.0 million ,vith A. /1111,bricoides 

and 464.6 million with T Triclziura. 1v1th a vast majonty (about 70%) of these infections 

having occurred in As1a. High proportion of individuals infected ,vith one or more STils 

reside in the People's Republic of China ( 18%) and India (21 %), and the three n1ost 

populous nations in sub-Saharan Africa (Nigeria, Ethiopia, Den1ocratic Republic of the 

Congo) in total account for 8% of global STHs infections (Pullan et al., 2014) 

De Silva et al. (2003) suggested that despite marked declines of STH in both the 

Americas and As1a for Ascaris lu111brico1cles, Triclzuris triclziura and t11e hook,von11s 

(Necator an,erica/11tS and A1ic),/osto111a duodenale), little recent change had occurred in 

sub-Saharan Africa. A total of about 1.0 I billion school-aged children live in areas \vl1ere 

pre,alence of any S1"l·I is expected to exceed 20% (16% of these 1n sub-Saharan Af1,ca, 

71 % in Asia, 13% in Latin An1enca and the Caribbean). On tl1c one hand impro,,:e1ncnls 

10 living conditions and expansion of major deworming efforts 1na; ha, e decltncd 
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prevalence in some part and on the other hand, population gro,-...'th may have increased the 

numbers infected within the past decade (Pullan et al., 2014). 

Despite the increase in the number of children ,vho receive preventive chemotherapy 

(PC) treatment against STH every year, only 200 million school-age cluldren of the 600 

million in need received treatment in 2010. A total of 166 countnes are potenuall) 

endemic, including all countries in Asia (Central, east, south and south-east), Oceania, 

Latin America and the Caribbean, North Africa, the Middle East and sub-Saharan Africa 

Prevalence rates of 15.6% (Thailand), 88.4% (Turkey), 69.9 % (Tuvalu), 53°/o (Guinea), 

40.2% (China), 92.6% (India), and 43.5% (Ethiopia) have been reported fTom the 

different parts of the ,vorld (Debalke et al., 2013). 

Of the three STHs, A. iunzbricoicles has the '\videst distribution \vttl1 the highest rates of 

transmission seen in Cameroon (30.8%), Nigeria (25.4%) and the north-\vestern countries 

of Central sub-Saharan Africa (ranging from 32.2% in Congo to 38.8% 10 Equatorial 

Guit1ea), geographically dispersed countries 1n Asia (including Bangladesh 38.4°/o. 

Malaysia 41.7%, Afghanistan 36.0% and the Philippines 33.6°/o) and lhe southern 

countries of Central Latin America (Venezuela 28 4%, Colon1bia 26.0% and Ecuador 

35 8%). A. lunzbrccoicles is also common in lhe Central Asian countries of Kazakhstan 

(22.7°/o) and Kyrgyzstan (23.7%), and the Middle Eastern countries of Jordan, the Syrian 

Arab Republic, Yen1en, tl1e Stale of Palestine and Morocco (ranging from 8 0°/o in 

.tvlorocco to 19.2% 1n Jordan) (Pullan et al., 2014). 

Hook\vorm infections remain common througl1out much of sub-Saharan Africa (ranging 

from 2.3% in Eritrea to 30 5% in Central African Republic), in addition to Papua Ne\v 

Guinea (60.6%), tvlalays1a (21.0%), Nepal (30.7%) and Bangladesh (22.3%). 111 contrast, 

hook'\vorm was not found 1n n1ost of Gentral Asia and North Africa (excluding Egypt, 

\Vhcre prevalence was 6 0%). Similarly, prevalence of T. trichiura \Vas lo\v in these 

regtons. T tricfuura infections reacl1 their highest prevalence in Malaysia (49 9°/o) and 

the Philippines (45.5%) as well as much of Central Africa (ranging fron1 11 8�o 111

Central African Republic to 38.8% in Equatonal Guinea) and Central An1erica (5.1 ° 
0 1n 

El Salvador to 28 4% in Venezuela) Prevalence of hook'\vorrn \Vas low fo1 Ind1n. at 
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7 .9% In contrast, prevalence estimates for both hookworm and A. lz1mbrico1des ,, ere 

high for Oceania (Pullan et al.. 2014) 

The largest reductions over a t\venty year time period are in Asia. ,vhere regional mean 

prevalence of hook\vorm dropped from 13.8 to 7.7%, A lu111bncoides from 30 S to 

16 3%, and T. lriclzzura from 14.2 to 7. 7%. Reductions for other ,vorld regions are more 

modest: in Latin America prevalence of any Soil-transmitted belminth infection fell b)' 

less than 3% from 29.2°/o to 27.4% and in sub-Saharan Africa by  less than 5°/o from 

36.8% to 32.2%). Trends of STHs infections bet\veen 1990 and 2010 sho,ved that oYerall. 

prevalence of any STH across all endemic regions has dropped from 38.6°/o in 1990 to 

25.7°/o in 2010, representing a reduction of 140 million infected individuals. Steep 

declines were seen in countries such as the People's Republic of China, Indonesia and 

Republic of Korea, but declines ,vere more modest in other Asian countries and in sub­

Saharan Afnca a11d Latin America and the Caribbean (Pullan et al., 2014). 

2.4 Mode of Infection ,vitb Soil-Transotitted Hclmintbs 

The transmission of Soil-transmitted helm1nths 1s by eggs that are passed in ll1e feces of 

infected people into soil. There are no direct person-to-person transmissions, or infection 

fron1 fresh feces, because eggs passed in feces need about three ,veeks to n1ature in the 

soil before tliey become infecttve. Since U1ese ,vom1s do not multiply in the hun1an host, 

reinfection occurs only as a result of contact \Vith infective stages 1n the environn1ent 

(WHO, 2012) 

Ascaris and hool0vorm eggs become infective as they develop into larvae in soil. 

Infection occurs \vhcn , egetables and fruits, contaminated ,vith soi 1 infested eggs. are 

consumed, or when t1ands or fingers that have been contaminated with dirt carrying the 

t n the mouth On the other band, hookv,orn1 eggs are not directly 1niectt, eeggs are pu 1 

I'hey hatch 1n soil, releasing mobile larvae iliat can penetrate the skin. Thus 1nfcct1on 1s

· d lh gh accidental contact with contaminated soil (BeU1ony et al., 2006) Theacquire rou 

I. 10 t]ie intestine \Vherc they produce thousands of eggs each dayadult \\'Orms 1ve 

11 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y



2.5 Diagnosis for Soil-Transmitted Helmintbiasis

In the diagnosis of  STHs, specific helminths can be generally identified from the feces,

and their eggs microscopically examined and enumerated using fecal egg count method.

Certain limitations ho\vever exist, such as the inability to identify mixed 1nfecnons

(Krauth et al., 2012). A novel effective method for egg analysis is the Kato-Katz

tecl1nique (WHO, 1990). It is a highly accurate and rapid method for A. l111nbricozcles and

T. tricliiura; but not so much for 11001.-wonn, due to the fast degeneration of the rather

delicate l1ookworm eggs (Tarafder et al., 2010). Despite the intensity of infection ,v1th

STHs (the number of helminths infecting an individual) can be n1easured either directly,

by counting tl1e number of expelled worms after anthelminthic treatment, or indirectly, by

counting the number of l1elminth eggs excreted in feces (expressed as eggs per gran1,

epg), indirect n1ethods are more conunonly used because they are less intrusive and n1ore

conve11ient (WtlO, 2012).

Three classes of intensity of infection; ligl1t, moderate and heavy are defined for each

Soil-Transmitted I--Jelm1nth.

2.6 Factors that Predispose to Soil-Transmitted Hcln1inthiasis

The knowledge of possible risk factors for STI-Is infection is essential for the

development of. prevention and control strategies as \.Vell as its treattnent (Debalke et al ,

2013 ). External environmental conditions and human factors have bot11 been sho,vn to

serve as risk factors for STH. External environn1ental conditions include soil type

(Sonano et al , 2001), soil contamination rate of the school compounds, \.vastc disposal

system, sample collection season, climatic and topographic factors (Debalke et al , 2013).

b f a ·1tary racilities unsafe ,vaste disposal systen1, inadequacy and lack of safe

u sence o s n l• 

1 and types 0[ toilet used (WHO, 2002) Human factors include :igc, sex,

water supp y, 

Statu., occupation (Mofid et al , 2011), perc;onal hygiene, ,vear1ng habits

soc10-econom1c "' 

and hl!alth information (Debalke et al , 2013) It is important that risk factors should be
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assessed as a whole (Sonano et al., 2001). O�vurike et al. (2010) hO\\·ever found sex and 

school type to be the best predictors of STH among primary school children. 

2.7 Prevention and Control of Soil-Transmitted Belminthiasis 

The strategy for control of soil-transmitted helrninth infections by the v,:orld Health

Organization (WHO) is to control morbidity through the periodic treatment of at-risk

people living in endemic areas. People at risk are: preschool children; school-age

children; women of childbearing age (including pregnant ,vomen in the second and tl1ird

trimesters and breastfeeding women); and adults in certain high-risk occupations, such as

tea-pickers or miners. WHO recomn1ends periodic drug treatment (de,vonn1ng) \Vtthout

previous individual diagnosis to all a t -risk people living m endemic areas. Treatment

should be given once a year when the prevalence of soil-transmitted heln1inth infections

i11 the community is over 20%, and twice a year \Vhen the prevalence of soil-transmitted

helminth infections i11 the comn1unity is over 50%. This intervention reduces n1orbidity

by reducing the worm burden. Anthelminth1c dn1gs are highly effective and have

minimal side-effects (Cocl1ran Database, 2009)

J>reventive chemotherapy (PG), \Vhich refers to the use of anthelminthic drugs either 

alone or in con1bination as a public health tool against helrnintl1ic infections, can be 

applied witl1 the following different modalities:

'i\lass Drug Adn1inistration (l\'IDA): The entire population of an area (e.g. state, region, 

province, district, sub-district, or village) is given antheln11nthic drugs at regular 

intervals. 1rrespective of the indiV1dual infection status, 

Targeted Cben1otltcrapy: Specific risk groups in the population, defined by age, sex or

other social characteristic such as occupation (e.g. school-age cl1ildren, fishem,cn) are

given anthelminthic drugs al regular intervals, irrespective of the individual infection

status, and 
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Selective Chemotherapy. After a regular screenmg exercise in a populauon group li,,ng

1n an endemic area, all individuals found ( or suspected) to be tnfected are g1, en

anthelmintlnc drugs. 

In the control of soil-transmitted helminthiasis, preventive chemotherapy (i e

deworrning) is mainly targeted at school-age children (WHO, 2011). In addition, health

and hygiene education reduces transmission and reinfection by encouraging health)

behaviors, while provision of adequate sanitation is also important but not aI,,ays

possible in resource-poor settings (WHO, 2014)

The aim of control activities is morbidity control: periodic treatn1ent of at-risk

populations, ,vhich ,vill reduce tl1e intensity of infection and protect infected individuals

from morbidity. Periodic deworming can be easily integrated ,vith cluld l1ealtl1 days or

supplementation programs for preschool children, or integrated \Vith school health

programs. In 2011, over 300 million preschool-aged and school-aged cllildren ,,·ere

treated with anthelmil1tbic medicines in endemic countries, corresponding to 30°/o of the

children at risk (WI-IO, 2014).

Schools provide a particularly good entry point for de,vorming activities, as they allo,v

easy provision of the health and hygiene education con1ponent such as tl1e pron1otion of

hand wasl1ing and i 1nproved sanitation (WHO, 2014).

2.8 School I-Iealtl1 Progratn

School healt11, an important branch of public health serves as one of tl1e n1ost cost

effective platform for health interventions. Vv'l-10 described school health as "a strategic

nleans to prevent important health risks an1ong the youth, '\Vhich if targeted is an

economical and powerful means of raising community health, and more 1mporta11tly in

future generations" One of the objectives of school health is the prevention of diseases.

Early diagnosis_, trcauncnt and follo\V up of defects is achieved by screening student� for

risk factor for various diseases. The WHO global school health 111,tiativ\! staled that
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--Research 1n both developed and developing countries demonstrates that school health

programs can simultaneously reduce common health problems, increase the efficienc:> of

the educational system and advance public health education and social and economic

development of a nation" (WHO, 2013).

2.9 Global Efforts to Combat Soil-Transmitted Helminthiasis (STH) among

School-Age Children 

Over 609 million school-aged children in 112 countries were estimated to need PC for

STH in 2012. In total, 59 countries reported data in 2012 and 242.8 million school-aged

children were treated (205.8 million in 2011). The number of school-aged children

requiring PC in 2014 and treated was 219.5 million, corresponding to a global coverage

of 36% (Weekly Epiden1iologic record, 2014). Of all school-aged children that received

treatment for STH, 54.4% were treated through STfI control programs, ,vhile 45 6°,o ,, ere

treated through the programs for elimination of lymphatic filanasis The target of 75°/o

coverage of tl1is age group was reached by 27 countries (WHO, 2014)

In the World fiealth Organization (WI-IO) African Region, of 42 countries ,vhere PC 1s

needed, 25 reported data in 2012. In tl1c region, 60.9 million school-aged cl11ldren in need

of PC ,vere treated in 2012, equivalent to a regional coverage of 30.1% The target

coverage of 75% ,vas reached by 11 countries (Burkina Faso, Burundi, Can1eroon,

Ghana� Mala,vi, Mali, Niger, R,vanda, Sierra Leone, Togo and Uganda) In Burundi,

Togo and Uganda 2 rounds of PC were in1plen1ented.

In the WHO Region of tl1e Amencas, 1n 2012 of 30 countries ,vherc PC 1s needed, 13

reported data In th1s region, 11.9 million school-aged children tn need of PC ,vere treated

,n 2ol2, equivalent to a regional coverage of 33 6%, and 7 countries reached the 750,,0 

t get (Belize Domm1can Republic, El Salvador, 1-Iaiti, Guyana, Mexico and

coverage ar , 

N ) In Mexico 2 rounds of PC \Vere implemented .

• 1caragua . . 

WIJQ s uth-Easl Asia Region, tn 2012 of 8 countries ,vhere PC 1::; needed. 7

In the ·1 o 

d A total oft 34 4 million school-aged children in need of PC ,verc trt.:atcu 10

reported ala. 
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"Research in both developed and developing countries demonstrates that school health

programs can simultaneously reduce common health problems. increase the efficiency of

the educational system and advance public health education and social and economic

development of a nation" (\VHO, 2013). 

2.9 Global Efforts to Combat Soil-Transmitted Helminthiasis (STH) among

Scl1ool-Agc Children 

Over 609 million school-aged children in 112 countries were estimated to need PC for

STH in 2012. In total, 59 countries reported data in 2012 and 242.8 million school-aged

children were treated (205.8 million in 2011). The number of school-aged children

requiring PC in 2014 and treated was 219.5 million, corresponding to a global coverage

of 36% (Weekly Epidemiologic record , 2014). Of all school-aged children that received

treatment for STI-I, 54.4°/o were treated through STH control progran1s, \\hile 45 6% \\'ere

treated through t11e progran1s for elin1ination of lymphatic filariasis. The target of 75%

coverage of this age group was reached by 27 countries (WHO, 2014)

In the World Health Organization (WI-10) African Region, of 42 countries \Vhere PC is

needed, 25 reported data in 2012 In the region, 60.9 million school-aged children in need

of PC were treated 1n 2012, equivalent to a regional coverage of 30.1%. The target

coverage of 75% v,ras reached by 11 countries (Burkina Faso, Burundi, Can1eroon.

Ghana, Malawi, Malt, Niger, Rwanda, Sierra Leone, Togo and Uganda) In Burundi,

Togo and Uganda 2 rounds of PC \Vere implemented.

In the WHO Region of the An1encas, in 2012 of 30 countries where PC is needed, 13

reported data. In this region, 11.9 million school-aged children in need of PC \Vere treated

in 2012, equivalent to a regional coverage of 33.6%, and 7 countries reached the 75<1/o

t (Belize Dominican Republic, El Salvador, I-Ia1ti, Guyana, Mexico and

coverage targe , 

N ) 1 Mexico 2 rounds of PC \Vere implemented

1caragua n . 

South-East Asia Region, in 2012 of 8 countnes \Vherc PC is nccd1.:d, 7

A total of 134 4 million school-aged children 1n need of PC \Vere treated 111In the WI-10 

reported data 
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2012, equivalent to a regional coverage of 51 1% (+7.5°,o compared ,vith 2011). The

Democratic People·s Republic of Korea and Myanmar maintained 75°,o coverage 1n this

age group. Bangladesh and Nepal implemented 2 rounds of PC for STH, reaching and

surpassing 75% coverage target for the first time.

\VHO European Region Country evaluations were conducted in the region, as a result of

whicb the number of countries where PC is needed ,vas reduced to 8, of ,, bich 3

countries (Azerbaijan, Tajikistan and Uzbekistan) reported treatment of 0. 7 million

children in need of PC in 2012, equivalent to a regional coverage of 62.3%. Tajikistan

and Uzbekistan acl1ieved 75% coverage.

For the WI-IO Eastern Mediterranean Region, of the 9 countries ,vhere PC is needed, only

Yemen reported treatment data in 2012. Overall, 0.994 million school-aged children ,vere

treated in 2012, equivalent to a regional coverage of 1.8%.

In the WHO Wes tern Pacific Region, of the 15 countries ,vhere PC is needed, IO reported

treatment of a total of 10.5 million school-aged children in 2012, equivalent to 20.1%

regional coverage, and 3 countries reached the 75% coverage target (Cambodia, Kiribati

and Tuvalu). Data reported fron1 China ,vere excluded as they ,vere still being , alidated

al the tiine. Cambodia, Lao People's Dcn1ocratic Republic, Vanuatu and Viet Na1n

implemented 2 rounds of PC for STI-1 (WIIO. 2014).

2.1 O Scbool-Age-Cbildreu (SAC)

Chlldren behveen the ages 5 and 14 years ,vho n1ay or may not be enrolled in school are

usually referred to as school-age-children (SAC). The exact ages of school enrol111ent can

vary slightly between different countries. Because peak prevalence and intensity of soil­

transmitted hclminth infection occur primarily in scl1ool-age children, and because this

. k I t ·s eas·11y accessed through schools, de\.vonning activities are 1n1plemented

ns popu a 10n 1 

h h I 01 System In some other parLJcular countries, the school age 1s di rfcrcnl

throug t c sc 10 

(e.g. from 6 to 15 years) (Wl-10, 2011).
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School-aged children account for the bulk of belminth transmission and the) are most

likely to spread worm infections because they are less likely to use latrines and more

generally liave poor hygiene practices (Butterworth et al., 1991 ).

The school age period is nutritionally significant because this is the prime time to build

up body stores of nutrients in preparation for rapid growth of adolescence. Nutrition plays

a vital role, as inadequate nutrition during childhood may lead to malnutntion, gro,\ th

retardation, reduced work capacity and poor mental and social development. In children,

protein/calorie deficient diet results in underweight, ,vasting and lo,vered resistance to

infect ion, stunted grovvth and impaired cognitive development and learning. There still

remains dearth of information ho,vever, on nutritional status of school going children

particularly from rural areas, as most of the research that has been conducted on

nutritional status of children is limited to infants and preschool children (Sati and Dahiya,

2012). 

2.11 Nutritional Status in School Age

Nutritional status is the combination of an individual's health as influenced b) intake and

utilization of nutrients. It can be detem1ined from information obtained by physical

(anthropometric), biocl1cmical and dietary studies (Durning and Fidanza, 1985) and has a

,najor impact on children's survival due to the synergistic relationships bet,,een

malnutrition and disease ( de Onis et al , 2012). Adequate nutrition is essential for proper

gro,vth. developnient and maintenance of l1ealth through all the stages of life, as nutnent

depletion is associated ,vith increased mortality and morbidity (August et al.. 2002).

Adequate nutrition during childhood ho,vever, helps ensure healthy growth, proper organ

fonnation and function, a strong imn1une system and neurological and cognitive

dtvelopment (UNICEF. 2012)
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2.12 Assessment of Nutritional Status 

August et al (2002) defined Nutritional assessment as a comprehensiYe approach to

defining nutritional status that uses medical, nutntion, and medication histones; pb)·sical

examination; anthropometnc measurements; and laboratory data. It also includes the

organization and evaluation of information to declare a professional judgment.

The scientific methods of assessing nutritional status ,vere put together after \Vorld \Var

II when there was '\Videspread malnutrition across Europe. They ,vere used to detect

people who ,vere poorly nourished. Nutrition surveys ,vere done in communities

considered at risk by  nutrition specialists in Britain and North America. In t11e 1950s,

these methods ,vere applied in the rest of the world, especially in less-developed

countries where Kwashiorkor was re-discovered in 1952 (Trus,vell, 2007).

Nutritional assessment utilizes static measurements of body con1partn1ents and exan1ines

the alterations caused by  under-nutrition. The most frequently used methods in nutritional

assessments include anthropometric method, b1ochem1cal/laboratory n1ethod, clinical

n1ethod and dietary n1etbod (August et al., 2002)

2.12.1 Antltropometric Assessn1ent: Anthropometry is tl1e single n1ost portable,

universally applicable, inexpensive, and non-invasive method available to assess the

proportions, size and composition of the human body. It rellects both l1ealll1 and nutrition

and predicts perfolll1ance, health and survival (Habicht et al, 1996). For these reasons, 1t

is used in selecting at risk groups for health and nutrition interventions, identifying social

and economic inequity and evaluating responses to interventions (Cogill, 2003). These

measures are relatively fast to perform and have long been used by varied health

r . 1 (Lai· et al 201 O) J-Io,vever, Collins et al (2000) empl1asized that an ideal

pro1ess1ona s ·• · 

d f t ·t·onal status for any age group should meet the following requirements: ,t

,n ex o nun 1 

b I ted with body fat and protein stores, health or functional outco1nes and

must e corre a 

b ·mple to obtain and mterpret in the field as well as being accurate (close to

also must e s1 

I ) 1 1
.d (represent v,ibat it 1s thought Lo represent) and precise (repeatable). 

the true va ue va 
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2.12.2 

accepted 

Lse of Anthropometr)· to Assess School-Age Children: It 1s generally

that human growth indicators are suitable markers of population health and

nutritional status ( dos Santos et al., 2014). Age m combination with height and ,, eight are

used to calculate the following anthropometric indicators: height-for-age Z-score (HAZ)

to assess stunting� weight-for-age Z-score (WAZ) to assess undenveight; and body-mass-

1ndex-for-age Z-score (BAZ) to assess thinness (Sanchez et al., 2013 ). These

anthropornetnc indicators are used to define malnutrition. Calculations are then done ,,;th

the WHO AnthroPlus sofuvare (WHO, Geneva, s,vitzerland) using the \VHO

international reference values.

Because of its inability to differentiate between relative height and body mass, \VAZ is

not recommended for the assessment of gro,vth beyond childhood (>IO years of age)

(COFINSA, 2005). BAZ could tl1erefore be used as a complement to fu\Z. These

indicators are reco1nmended by the WHO as they provide an assessment of a child's

nutritional status in comparison with a healthy reference population (de Onis et al , 2007)

and according to the 2007 WHO gro,vth reference for school-aged cl1ildren and

adolescents, slunting, unden-veight and thinness are defined as <-2 standard de, iations

(SD) HAZ, WAZ and BAZ, respectively.

Stuiiting as an Anthropometric Index: Stunting (linear gro,,1h retardation) is one of

t\VO main anthro pon1etric indicators used to define 1nalnutrition; the other being 

\\:asting/lhinness (UN, 2012). Stunting defined as height-for-age z-score (HAZ) of equal

to or Jess tl1an minus t\vo standard deviation (-2 SD) below the mean of a reference

standard (WHO, 1995), is a well-established child-healtl1 indicator of chronic

malnutrition It reliably gives a picture of the past nutritional history and tl1e prevailjng

environmental and socioeconomic circumstances (WI-IO, 1996). World,v1de, 178 n1ilhon

children aged less than five years (under-five children) are stunted ,vilh U1e vast n1nJonl:)'

10 South�central Asia and sub-Saharan Africa (Lancet, 2008). Stunting hinders cognitive

growth, thereby leading to reduced econon1ic potential In a study on the effects of

. 1 ·tatus on primary scl1ool achieven1ent score in Kenya. undernourished girls 

nutr1t1ona s 

l
.
k ,Jy to �core Jess on achicvcn1cnt tests (Mukud1, 2001) 

,verc more I c 
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Though known to be highly prevalent in environments that are characterized by a high 

prevalence of infectious diseases (de Onis and Blossner, 2003), stuntmg on the other 

hand impairs host immunity, thereby increasing the incidence, severity, and durat1on of 

many infectious diseases (Verhoef et al, 2002). In Nigeria, the national pre, aJence of 

stunt1ng among under-five children bet\veen 2000 and 2006 \Vas 38°,o (UNICEF, 2008), 

\v asting (B .\Z) as an Anthropometric Index: \Vasting (lo,v \veight-for-height or lo,, 

bod) mass index [B1\111] for age) as an anthropometric indicator represents a histof) of 

nutritional insult to a child. It is acute malnutrition ,vhich is general!) associated ,, ilh 

recent iJ lness and/or food deprivation (United Nations System Standing Con,m ittce on 

Nutrition, 20 l 2). 

2.13 l\,Jalnutrition an1ong School-Age Children 

Malnutrition as defined by August el al. (2002) is any disorder of nutritional status, 

including d isordcrs resu lt1ng from a defic1t.:nC)' of nutrient intak.e, i1npaired nutrient 

n,etabol i s111, or over-n utri lion. It n1an1 fests 10 different f onns including 01 icronulr1ents 

n,alnutrit1on (Smith and Iladdad, 1999) and is a major underl)'ing cause of the 

persistently high child n1ortahty. It contributes to more than a third of all child deaths 

among children under age 5-years (Ezzal1 et al., 2006). Because SAC have the lo,vest 

mortality of any age group ( Partnership for health developn,ent, 1997), the} arc usuall) 

left out of nutrition intervention programs and research even though plagued \\'ith 

deficiencies of  critical 111icronutrients such as iron, folate and iodine (Pcr1gnon cl al., 

2014) Some of these nutrient deficiencies lead to impaired cogniti, e funcllons due to 

their pivotal role in brain development. 

Malnutrition is a 111ajor public health problem in developing countries (Sati and Dah1ya.

2012) Nigeria is not exempted and according to a CNJCEF report (2009), the pn:valcncc

f t·irig and underweight 1n Nigerian chddren under the ag_e of 5 years 1s , cryo stunting, ,vas • ·

high (4tl %, ZJ';}� and J 4% rcspcct1vcly).
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Though kno\vn to be highly prevalent in environments that are characterized b} a high 

prevalence of infectious diseases (de Onis and Blossner, 2003), stunting on the other 

hand impairs host immunity. thereby increasing the incidence, se\'erity, and duration of 

n1any infectious diseases (Verhoef et al, 2002). In Nigeria, the nabonal pre\ alence of 

stunting among under-five children bet\.veen 2000 and 2006 ,vas 38°/o (l]NICEF. 200S) 

\Vasting (BAZ) as an Anthropometric Index: \Vasting (]O\V \veight-for-height or IO\\

body 1nass index [BMIJ for. age) as an anthropometric indicator represents a histol"} of 

nutritional insull to a child. ft is acute malnutrition \Vhich is genera II} associated ,, ith 

recent illness and/or food deprivation (United Nations System Standing Con11nittce on 

Nutrition. 2012), 

2.13 1\-lalnutrition an1ong School-Age Children 

Malnutr1llon as defined by August ct al. (2002) is an}· disorder of nutritional status. 

including d isordcrs resu ltrng from a deficienc}' of nutrient intak.c. i1npa1red nutrient 

metabolisn1, or over-nutrition. It n1an1 fests in different forms including n11cronutr1ents 

n,alnutritton (Smith and I Iaddad, 1999) and is a major underl}'ing cause of the 

persistently high child n1ortality. It contributes to more than a third of all child deaths 

among children under age 5-years (Ezzati et al., 2006). Because SAC have the Io,,·est 

mortalit)· of any age group ( Partnership for health development, 1997), the) are usuall} 

Jeft out of nutrition intervention programs and research even though plagued ,vith 

deficiencies of critical 111icronutrients such as iron, folate and iodine (Pcrignon et al,. 

2014) Some of these nutrient deficiencies lead to in1pa1red cognitive functions due to 

their pivotal 1oie in brain de,•elopment. 

�ialnutrition is a niaJor public health problem 1n developing countries (Sat1 nnd Dah1ya,

2012) Nigena is not exempted and according to a Ul\'ICEI: report (2009), the pre, alcncc

f t·11g and unden.veight in Nigenan children under the age of 5 )cars 1s, cryo stunting, \\ as 1 • 

high (,4 I%, ZJ'Yo and 14•� .. respectively).
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Though kno\vn to be highly prevalent in environments that are characterized b:y a high 

prevalence of infectious diseases (de Onis and Blossner, 2003). stunting on the other 

hand impairs host immunity, thereby increasing the incidence, severity, and duration of 

n1an}· infectious diseases (Verhoef et al., 2002) In Nigeria. the national pre\ a]ence of 

stunting among under-five children behveen 2000 and 2006 \Vas 38% (UNICEF. 2008) 

\vasting (BAZ) as an Anthropometric Index: \Vasting (IO\V \'.eight-for-height or lo,, 

body 1nass inde:\. [BM I J for age) as an anthropometric indicator represents a h1stOr} of 

nutritional insult to a child. It is acute malnutrition ,vhich is generall} associated ,vith 

recent illnesc, and1or food deprivation (United Nations Syste1n Standing Con1n1ittce on 

Nutrition. 2012) 

2.13 i\'lalnutrition among School-Age Children 

Malnutrition as defined b)' August ct al. (2002) is an}r disorder of nutritional status. 

including disorders resulting from a deficiency of nutrient intak.e. impaired nutrient 

metabolisn1, or over-nutrition. It n1an1fests in different forms including n11cronu1T1ents 

nialnutrition (Smith a11d Iladdad, 1999) and is a major underlying cause of the 

persistently high child n1ortality. It contributes to more than a third of all child deaths 

among children under age 5-years (Ezzall el al., 2006). Because SAC have the lo\'.:est 

mortality of any age group ( Partnership for health de\.elopn1cnt, 1997). they arc usually 

Jefl out of nutrition intervention programs and research even though plagued ,v1th 

deficiencies of c1ihcul 1nicronutrients such as iron, folatc and iodine (Perig11on et al.. 

2014) Some of these nutrient deficiencies lead to in1pa1red cognitive functions due to

Uleir pivotal role in brain development. 

:-.,131nutrition is u 111ajor public health problem 1n developing countries (Sati and Dah,ya.

2012) Nigeria is not exempted and according to a UNICEF report (2009), the pre\ alcnce

f 
. t·ng and undcf\veight in Nigerian children under the age of 5 years 1s , ervo stunllng, \Vas 1 · 

high (41 %, 23% and J 4% respectrvcly).
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2.14 Determinants of Child '.'-utritional Status 

The high prevalence of parasitic diseases in de,·eloping countries contributes great!)' to 

malnutrition there (Black and Saza,1.:al, 200 J ). Similarly. malnutrition increases one's 

susceptibility to and severity of infections. and is thus a ma3or component of illness and 

death from disease (Florentino et al., 2013). Malnutrition is consequent!}· the most 

important risk factor for. the burden of disease in  developing countries (\\ffiO, 2001 )  It is 

the direct cause of about 300,000 deaths per year and is 1nd1rectly responsible for about 

half of all deaths in young children (Cole et al , 2007) The nsk of death 1s directly 

correlated with the degree of malnutrition (Cook et a1., 2003 ). 

The causes of childhood malnutrition. also kno,,•n as determinants of child nutritional 

status, are diverse, multidimensional and interrelated (I lerrador et al., 20 l ..J ). A 

comprehensive analytical frame,vork suggested b)' the Lnited Nations Children ·s Fund 

(UNJC EF, 1998) incorporates both biological and soc1oeconomic causes of n1alnutrition 

and categorizes the causes into (a) immediate causes. (b) underl) 1ng causes and (c) basic. 

causes 

(nin1ediate Causes of J\,laloutrition: These manifest then1selves at the level of the 

1nd1v1dual human being. They arc dietary intake (energy, protein, fat and n1icronutrients) 

and health status (as influenced by illnesses). These factors themselves arc 

interdependent. A child \Vith inadequate dietary intake is more susceptible to disease. In 

turn. disease depresses appetite, inhibits the absorption of nutrients in food, and competes 

for a child's energy Dietary intake must be adequate 1n quantity and 111 qualll), and 

nutrients n,ust be consumed 1n appropnate combmat1ons for the human body to be: able to 

absorb them These 11nn1ediatc dcten11fnants of child nutritional status are. in tum, 

rnfluenced by three undcrlY1ng causes. 

Under.lying Ca uses of l\!Jalnutrition Also kno\vn as underlying dcten111nants of

. . th y manifest then1selves at the household level These are lack of foodnutr1t1onal status, e 

. 0�. tc care for n1others and chi]dren, and lack of a proper ht!allh!.'ecunty, 1na t:qua 

I d g inadequate access to health sen ices and unhealth)' cnvironn1cntenvironment, 111c u in 

h f these is a set of resources necessary for their ach1c\ cn1c:nt
Associated \\'Jth eac 0 
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Food ,;ecz,ritJ• is achieved �·hen a person has access to enough food to Jead an act1, e and
healthy life (\Vorld Bank. 1986). The resources necessary for gaining access to food are
food production, income for food purchases, or in-kind transfers of food (v.hether from
other private citizens. national or foreign governments. or international 1nst1tut1ons).
Irrespective of ho,v much food is available no child gro,vs without nurturinu .from other' - e 

human beings. This aspect of child nutrition is captured in the concept of care for 

children and their mothers, ,vho give birth to children and ,vho are commonly their main 

caretaRers after they are born. 

Care, the second underlying determinant, is the prov1s1on by households and 

communities of .. time. attention, and support to meet the ph)sical. mental. and social 

needs of. the gro,ving child and other household members" (ICN, 1992) Exan1ples of 

caring practices are child feeding, health-seeking behaviors, support and cogn1live 

stimulation for children, and care and support for mothers during pregnanc)' and 

lactation . The adequacy of such care is detenn1ned b) the care giver's control of 

economic resources, autonomy in decision n1ak1ng, and physical and mental status� All of 

these resources for care are influenced by the caretaker's status relati\'e to other 

household in embers. A final resource for care 1s the caretaker's kno,, ledge and b�licf 

(IFPRI. 2000). 

flea/ti, eltl'iro,,,11e,,t and ser1•ices, the third underlying detem1inant of child nutritional 

t ti C availability of safe \Vater, sanitation, health care, and environmentalstatus, res s on 1 

safety, including shelter. 

f'{'. t · g all underlying determinants is poverty. A person is considered toA key fnctor a 1ec 1n 
• ·L when he or she 1s unable to satisfy adequately his 01 her basicbe 1n absolute povcr Y 

fi d health \Vater, shelter, primary education, and communityneeds - such as 00 , 

. . . k b g 1996) ·rhe effects of poverty on ch'ild malnutritron a,e
part1c1pat1on (Fran en er • 

. . 
1 Id and individuals are unable to ach1evc food sccunt)', ho, e

pervasive Poor. house 10 s 

{'. e and arc not able to utilize ( or contribute to the creation oO
inadequate resources ior car 

·tainable basis (IF PRI. 2000).
resources for ,health on a sus 
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Basic causes of .i\Ialnutrition: Finally, the underlying determinants of child nutrition 

( and poverty) are, in turn. influenced b}· basic determinants. The basic determinants 

include the potential resources available to a country or community, ,._ hich are limited by 

the natural environment. access to technology, and the qualit}· of human resources 

Political, economic, cultural, and social factors affect the utilization of tht:se potennal 

resources and bo,v they are translated into resources for food security, care, and health 

environments and services (IFPR1, 2000) 

rreedom from malnutrition and its alleviation is fundamental prerequisite for human and 

national development (Sati and Dahiya, 20 l 2). 

2.15 Effects of Soil-Transmitted Helminthiasis on Ilealth and :\-utrition 

The burden of disease from STH is mainly attributed to their chronic and insidious 

impact on the health and quality of life of those infected rather than to the mortality they 

cause. Infections of heavy intensity in1pair physical gro,vth and cognitive de, elopn1ent 

and are a cause of m1cronutncnt deficiencies including 1ron-deficienc)' anemia leading to 

poor school perforn1ancc and absenteeism 1n children. It is regarded as one of the ,-.orld's 

111ost important causes of intellectual and physical retardation (Bethony ct al , 2006) 

s TTI niorbidity is related to the intensity of infection, ,vith the n1ost intense infections 

occurring in only a minonty of infected individuals (Anderson and May, 1991 ). People 

,vith light infections usually have no sympton1s. I-leavier infections can cause ,, range of 

symptonis including intestinal 111anifestations (diarrhea, abdominal pain), general 111alaise 

and ,veakncss, and inipaired cogn1t1vc and physical de\'elopment. ·rhe risk ol potential 

b.d. h ver 1·5 based on the empirical observation that there 1s some ,von11 burden111or 1 1ty O\YU , 

threshold above \\ hich morbidity is likely to occur (Pullan et al., 2013).

Blood loss and decreased supply of nutrients for erythropoicsis. resulting 10 iron

- have been sho,vn to be associated ,vith Intestinal heln11nthiasis.dcfic1cncy anemia 

d ti Y anemia 1s n1ultifactonal, hook wonn infestation is a n1aJorI hough iron c 1c1enc 

In endemic ,treas (Cochrnn Database, 2009) Also bothcontr1bu1or to anemia
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abdominopelvic problems and symptomatic infection are considered a,; disabling 

consequences that are assumed to occur 1n 100°/o of individuals \\ho harbour ,,orm 

burdens aboYe the higher threshold, and persist for the duration of infection (Bundy et al., 

2004). Cognitive impairment however is no longer considered a sequela for STH (Pullan 

et al., 20 I 3). 

According to the WlIO, soil-transmitted helminths impair the nutritional status of the 

people they infect in multiple \vays, such as: 

i) The \vonns feed on host tissues, including blood, ,vhich leads to a loss of iron and

protein, 

1i) The ,vorms increase n1alabsorption of nutrients. In addition, round,vorm may possibly 

compete for vitamin A in the intestine, and 

iii) Some soil-transmitted hclminths also cause loss of appetite and therefore a reduction

of. nutrihonal intake and physical fitness. In particular, T. triclriura can cause diarrhoea

and dysentery. 

There ,vcre an estin1atcd 2,824 deaths at1r1butable to A. /11111bricoides 1n 20 I 0, ,,•ith n1ost 

occumng i11 populations from Asia and south Asia Deaths from STII arc all allributable 

to heavy A. /iuubrtcoi<les infection, and are primarily due to 1ntest1nal obstn1ction and 

biliary or pancreatic disease in children under 10 years of age (Pullan ct al., 2014) 

Although the nutrillonal i1npa1rment caused by soil-transn1ittcd helminths 1s reco1,�12cd 

to have a significant impact on gro,vth and physical development (\\.IIO 2014). 

anthelminthic drugs have been highly effectlve and have minimal side-effects (CocJ1ran 

J)atabase, 2009) 

fl 1. . - t· moderate and heavy infections is the target of PC progran1s (\VIIO1c e 1m1nat1on o 

20 I .2) since scientific evidence has linked s1·H morbidity ,vith wonn burden (i.e,, the

1· d It r"sttes inhabiting the intestine (Stc.;phcnson ct al., 2000). In addition tonumber 01 a u pa .. 

I arasitisn1 -the concurrent 1nfect1on \Vith n1ultiplc parasite specics-,vorm burden, po Y·P 

. l d ,vitli children's 1nalnutriuon (I·Iall ct al , 2008) I ight 1nfcct,onsha::, also been a:.�ocra c 
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may also impose a threat to children's health (Stolzfus et al., 1997) especially if living in 

endemic communities with poor nutritional status (Crompton et al, 2002) 

Sanche1. et al. (2013) aimed to ascertain potential associations of STHs infections \vith 

children's nutritional status (stunting, undenveight and tmnness) but their result did not 

support such associations. It is recognized that studying the effects of inte::.tinal helminths 

on child grovvth and nutrition in endemic populations is not an easy endea,or, as it is 

difficult to  control for other env1ronmenlal or socio-econon1ic factors or seasonal changes 

1n the food supply (Tanner et al., 2009). The overlap of poverty, malnutrition and STll 

endemicity in some populations may obscure the true effect of helminthiasis in chtldhood 

healtl1 (Sanchez et al, 2013) 
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3.1 Stud)· Area 

CHAPTERTimEE 

STl'DY :\lETHODOLOGY 

This study \Vas implemented at ObafemL o,, ode local government area (LGA) in Ogun 

State, Nigeria. 

Obafemi/Owodc Local Government came into existence through Edict No. 9 of 1976.

resulting from the 1976 Local Government reforms. Prior to this period, the 

administration of the area ,vas carried out by Oba ProV1ncial Authority, o,,·ode District 

Council and Obafemi District Council. Obafemi/0,vode Local Governn1ent has its 

headquarters at OwodeEgba. 

Obafemi'O,vode Local Government shares common boundaries ,vith the follo,..,1ng Local 

and State Governments: North-.Odeda Local Government and Oyo State. East - Saga1nu 

and Ikcnna I ocal Governments; South - Ifo I.ocal Government and Lagos State It has an 

estimated population of 230,000 and is made up of 1,204 to,\ns and \'illages ,, 1th a land 

mass of l 04, 787 .07 hectares of largely agncullural land. 

'fhis Local Government 1s made up of people residing in Adigbe, Oba Kobape, Obafen1i, 

Ogunmalcin, Ajebo, O,vode, lbafo, Iro and Mokoloko to,vns and they are mostly Egba. 

Therefore. the con1n1on language being spoken is the Yoruba ,vith the Egba dialect It has 

some motorablc (graded) roads ,vhich are linked b) State and Federal road net,vorks for 

inter and intra city connections. In the area of health services, Obafem1 O\vode Local 

Government is blessed ,vith competent staff.and faciltties (22 health clinics and 12 health

posts). Farming 15 the predon11nant occupation but in recent times hO\\'C\ er, the r.eoplc of 

the area engage then1sclvcs in quarry business. artisan \Vorks and handcrafts, such as dye 

rnaktng and pottery Also, for acln1inistrative convenience, Obafem1/0,vo<le Local 

Govemnlent 15 politically divided into 12 ,vards, viz: Mokololu. Oba, Ofada. Egbeda. 

C)\\ ode, l<:.aJola, AJura. Obafemi, l\,1olokoi\sipa AJebo, Ontdundu and Alnpako-Oni 

\\ ards. 
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The residents were mainly of the lo\v to middle socio-economic class as e\,denced b,) 

their occupational types, which is  predominantly farming. The study area has public as 

\vel1 as private health tacilities. The public health facilines are run b)' Obafemi/0\vode 

Local Government, pro\ iding preventive and curative health services on out-patient basis 

and referrals are made as the need arises. The private health facilities comprise both 

fonnal and informal health sectors. The University CoJJege Hospital, Ibadan also has a 

health service post situated at Aladura community \vithin the local go\emment 

Obafemi/Owode local Government bas three maJor zones of Oba, Obafem1 and 0\\ ode 

\Vith 63, 50 and 48 primary schools respectively. The combined eligible school 

population is 161. 

3.2 Study Design 

This is a descriptive cross-sectional study. 

3.3 Study Population 

Primary school pupils bct\veen the ages 5 to 14 years (school-aged) enrolled 111 sc.hool in 

Obafcmi/0\vode Local Government Area of Ogun State, Nigeria \Vere selected and 

included in this study 

3_4 Sample Site Determination 

The desired sample size \Vas obtained using the follow1ng formula (for est1n1ating single

proportion): 

\Vherc 
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n = desired sample size 

Za = standard normal deviation of 1.96 \vhich corresponds to 95% confidence leYel 

P = proportion of school-age children estimated to have the main outcome variable (i.e 

are chronically malnourished)= 0.25 (Mwaniki and Makokba, 2013) 

q=l-p=0.75 

d = degree of  accuracy set at 5% = 0.05 

Applying the formula: 

fl= 1.962 
X 0.25 X 0.75 

0.052 

= 288.12 

Making provision for a non-response rate of 0.1 and a design effect, D of 1.5,

n=28812x 1.1 x l.5 = 475.398

This approxin1ates to 4 75 pupils.

3.5 Sa1npling Technique

This study employed a multi stage sampling technique.

Stage 1. Qbafemi'Owode Local Government Area is very extensive and 1s divided into

three major zones of Oba, Obafen1i and O\vode. Obafem1 zone was purposively selected

because of the presence of a functional health facility managed by tl1e Department of

Epidemiology and Medical Statistics of the University of Ibadan. It is a referral and co-

ordinating centre of the proposed School Ilealth Programme. 

Stage 2: T\\O out of the four educational zones 1n Obafemi (Ajebo and Ogunmakin) ,vcre

selected by purposive sampilng technique. 
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Stage 3 From a list drawn up of all the public and private primary schools in the t\YO

selected educational zones, a random selection of eleven functional and accessible 

schools (6 public and 5 private) was made. 

Stage 3: Random selection of children \Vas done based on proportionate to size allocat1on

of sample s1ze t o  schools. 

Stage 4: 460 randomly selected children met all aspects of the inclusion criteria and are

included in this study. 

3.5.1 Inclusion criteria:

All assenting children (aged between 5 and 14 years) enrolled in a school, ,vho:

1) Were within the ages 5 to 14 years,

2) I-lad not taken preventive chemotherapy treatment \Vithin the past 3 months leading up

to the study, 

3) Where in a n  apparent state of good health.

3.5.2 Exclusion criteria:

Children who were acutely 1\1 at the time of study

3.6 Data collection

Stool samples \Vere collected from the children as well as a 24-hour recall of their food

. k A · stroctured 1nterviewer administered questionnaire \Vas used to gather

1nta e. 
sen11-

. l'. 
• soci·oeconomic and household charactenstics as well as hygiene habits of

1n1om1at1on on

the study participants.

3.6.1 J nletr.,c Measurements: height (in meters) and \veight (in Kilograms)

Ant 1ropo 

,vcre measured.
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\Veight: Measurement \Vas taken using a digital \veighing scale after checking for error 

and readings \Vere taken to the nearest 0.1 kg. Study participants \\'ere \veighed standing 

still and \Vithout support with arms hanging freely by the sides of the body and palms 

facing the thighs. The participants \Vere barefoot or \vith socks, belts and other 
• 

accessones \Vere removed and pockets emptied with body \veight evenly distributed

bct\veen both feet. 

Height: Measurements \Vere taken with a portable stadiometer to the nearest 0.01 m ,,ith 

the subjects barefoot or \Vlth socks, standing erect \vith heels together and ,vith their 

heads in the Frankfurt plane (i.e. looking straight ahead). 

3.6.2 Stool Sample Collection: Every child \vas supplied ,vith a pre-coded \\ 1de 

mouthed; screw capped and leak proof plain (no vacuum) plasttc container as ,veil as 

\.Vooden applicator sticks and a pair of disposable latex gloves. 

The children were instructed on ho\v to collect the sample before receiving the spcc1n1en 

collection n1atenals and told to bring along freshly passed stool san1ples not more than I 0 

grams to school on predetem,ined survey days. Specimen bottle codes ,vere same as code 

on each child's individual quest ionnaire. 

The samples we1c received early, recorded appropriately and transported to the college 

laboratory of the Department oftvfcd1cal Microb1ology and Parasitology of the Ln1\ers1ty 

College Hospital, University of. Ibadan.

3.6.3 Dietary Intake Asscssn1ent: this ,vas assessed using a 24-hour dietary recall

questionnaire� Foods consumed by the children ,vithin the previous 24 hours \\'Crc

obtained and classified into the nine relevant food gTOups: Basic staples, vitan1in A rich

fruits and vegetables, other fruits, other vegetables, legumes and pulses, n1eat 01 fish, oils,

dain•, and r�ggs, Eaeh food group ,vns given a score of one out of nine and these ,, ere

used to calculate food/dietary diversity.

A nlinimum of food group score out of nine \.vas then considered as adequatl! dicta!)

intake 
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3. 7 Studv Variables 
• 

3.7.1 Dependent Variable: the dependent variable is nutritional status. It lS assessed 

based on the two anthropometric indices: stunting and \Vasting. Stunting 1s classified as 

any Height-for-Age Z-score less than -2 Standard deviations \Vhile \Vasting is classified 

as any BMI-for-Age Z-score less than -2 standard deviations. 

3.7.2 Independent Variables: Soil-transmitted Helminthiasis is the main independent 

variable. It is assessed by presence of at least one of the parasites Ascaris /z1111br1coide.s.

Trzcl1uris triclziura and Hook\.vorm in stool. Covariates are age, gender, type of school. 

dietary adequacy and other socio-demographic socio-economic and household vanables 

3.8 Data Analysis 

3.8.1 Statistical Data Analysis 

After manual verification of the completeness of questionnaires adn1m1stered, data ,vas 

entered into Statistical Package for the Social Sciences (SPSS) version 16.0 Data 

cleaning was then carried out to check for 1ncons1s tencies. Quantitative \'ariables \\ ere 

summarized using n1eans and standard deviations ,vhile frequencies and proportions ,,·ere 

used to summarize categorical variables. 

\VJ-IO Anthroplus soft,vare version 1.0.4 ,vas used to compute anthropon1ctr1c indices 

J Ieight-for-age 7-scores (HAZ) and Body-Mass-lndex-for-age L-scores (BA/.). \VI IO

Antluo plus is a World I Iealth Organization sofuvare for personal con1pulcrs, it ,vas

developed to 010n1tor the gro,vth of school-age children and adolescents. 1 hrce indicators

that are included 10 Anthro plus are ,veight-for-age (WAZ) to assess underweight, hcight­

for-age (I-IAZ) to assess stunting and BMI-for-age to assess \Vasting/llunncss. 1 his

ft bles monitoring gro,vth 1n 1ndividual5 and populattons of children fro1n bi1 thso ,vare ena 

to I 9 years of age. 

r: (\•·tAZ) 15 not recomn1ended for. use in children o, er the age of IO )'cars \\'c1�ht-1or-agc , , 

h r: C cvc)uded from USC 111 this study
1l v1as t erc1or ,, 
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According to the World Health Organization {\VHO) recommendation for classif)ing
stunting and wasting. children \Vith height-for-age and Body-mass-index-for age Z-scores
between -2.99 and -2.00 \Vere considered as have mild to moderate stuntin° and \\a.-.tin!:!

e -

respectively, \Vhilc those with Z-scores less than or equal to -3.00 \Vere classified as 

severely stunted or wasted respectively. 

1'able 3 I WHO Cut-offs for Variables used in the Assessment of Nutritional Status 

------------------

Z-scorc for Variables Nutritional Status 

I-IAZ -2S0 to -i 2SD Normal 

BAZ-2SD to +lSD Normal 

HAZ ._,. -2SO Stunting 

IIAZ < -3SD Severe Stunting 

BAZ < -2SD Wasting 

BAZ < -1S0 Severe Wasting 

BAZ > '-1 SD Ovenve1ght 

BAZ > ,-2S0 Obesity 

I-IAZ. Heighl-for-age z score, BAZ, Body mass index (for age -Z score) 

The student-t test was used to con1pare means of anthropon1etric index ,vcight-tor-age 

(IIAZ) score and BA7 score while the chi-squared test ,vas used to anal}'zc qualitat1,·e 

,·ariables, 

• 1 l · · . gressi·on analysis ,vas used to assess the association between "ariousMult1p e og1st1c re • 

. . d I I · u11·asis stunting. ,vasting and co-existence of stunting and ,vastingrisk factors an  1e 111111 • • 

• 1 I ·s of the various variables are sho\vn in table 3.2 belo,v.The details oft 1e ana Y.st. 

3'2 

•

I 
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Table 3.2: Statistical Data Anal,·sis Summan·• • 

SIN Variables 

I Mean of Age 

2. Prevalence of soil-transmitted helminth.iasis, dietary
inadequacy and malnutrition (i.e stunting and
\Vas ting)

3. Associations between sex, age, religion, school type,
class, fathcr·s level of education, mother's level of

education, father's occupation, mother's occupation,
type of house lived in, family structure, source of

,, drinking \Vater, source of cooking fuel, type of home
latrine used, type of school latrine used, shoe \Vearing 

habit, hand \vashing before eating, hand \\'ashing 

habit after toilet use and soil-transmitted helminth 

infection status, 
• stunting, • \\'ast1ng, stunting ,vith 

\Vasting co-occurrence 

I Test 

Mean and 

deviation 

Frequencies 

proportion 

Chi square 

age, height \Veight, TIAZ 
,, Independent t- test 4. Compare n1eans between

score and BAZ score of STII infected and non-

infected children 
- -

5. Risk factors for soil�transmilled helmintl1iasis Logistic regression 

-

Risk factors for chronic malnutrition (i.c stunting) Logistic regression 
6 

7. Risk factors for acute malnutrition (i.e. ,vasting) Logistic regression 

8. Risk factors for co-occurrence of acute n1alnutrition I:.ogisti"c regression

-

I (:-,tunting) and 0}1rontc malnutntion (,vasting)

33 

standard 

and 

I 

-

- -

' 
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3.8.2 Stool San1ple Anal:rsis 

Based on WHO reco111n1cndations, Kato-Katz thick sn1ear technique ,vas used for stool 

san1ple anal}'Sis. Analysis \Vas done by con1petent qualified staff of the Medicnl 

:V1icrobiology Depart111cnt accustomed to daily san1ple analysis Kato-I(at.1 lcrnplatcs 

\\'1th a thickness of l .5n1n1 \Vere used. A single sn1car test \.\ as pcrfom1cd on each san1ple. 

Kato-Katz slides ,vere e:xan1ined n1icroscopically in a systen1at1c n1anncr \.Vtlhin 10 60 

n1inutes of preJJaration and 1dcnt1ficat1011 of parasite eggs, 1nclud1ng . lsca, 1s /11111b11co1<le\ 

(round\\Onn). Tr1c/i11ris trichi11ra (\vh1p\vOrn1) and hook,vo1111 was done. Snn1plcs found 

to be positive for any of these three parasites undenvcnt cgf! burden counts and the 

number of ht:ln11nth eggs obtained for each parasite specie \.vas multiplied by a factor of 

24 111 order to detcm11nc the nun1bcr of eggs per grarn (epg) of feces. Egg counts \.verc 

used to classify 1nfcct1on 1ntensilles 11110 light, n1oderate, or heavy infections respectively 

as folio,\ s · 

For Jtscar1s l11111br1co1des: I - :.t,999 epg. 5,000 - 49,999 cpg and::: 50,000 cpg; 

For J'r,cl,uns trJcl1111rn: I - 999 cpg. 1,000 - 9,999 epg and.::: I 0,000 epg; 

.r\nd for hook-,,, om1s (A11cJ•losto111a <l11eode11ale/Necator an1erica11us); I - 1,999 epg. 

2,000-3.999 epg and� 4,000 epg. 

3.9 Ethical Con�iderations

,ru ..i ovcd b� the Research Ethics Committee/Institutional I{cv1c\,, 130:ird .1.uc stuuy "'ns appr .; 

� C I) e lfospitnl University of Ibadan, Nigeria. Pem,issions \vere sought01 L:.nP, eP-aty o eg 

f. m ...ill the relc�.int authoriues. fi�t \\.'US- the. O�n State l!ducation Board Be,fQre

I 

m.m..n,,., m nt 9 the tudy, the rese, rch team conducted meeting!. , 1th head tcpehtrs,

r p.111.:n 

fr 

of it 

p 

J , 

and ,uardians of all selected schools: Dunng the c :rn��ung th_

1 j ,ncfucii ng the tudy procedures to be iolloYt cd, 1nfnm1ut1on tu l.>e:

• I 

1 J n tud h nchl al'}d potcntuil rl!;ks nnd <11 QJnlor:t ,, ctl

nn I nt thr ;111 lnlUrcn \\,110 p,1rt1t1p,11 d 111 tin 111 i ,, , 

r J ,r1 r lh lluf llt: ·11 ll<'1rl\ 1nt,,rn1 I I 11 � 

' 
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study Children \Vere also requested to give assent and were inforn1ed of the11 right to

refuse to participate in the study and to ,vithdra,v at any time during the study ,v1thout 

an} forms of \•ictin1ization. Stool sarnple collection procedure ,vas fully e'Cplainc<l lo 

parents and children and sterile disposable n1atcrials for collection \,Vere provided. 

Confidcntialit)• of data: All forn1s and doct1111cnts ,vcre stripped of participant's na111cs; 

unique nun1bers/1dent1fiers ,viii be used for i<lcnttlicatton Only appropriate 1nd1v1duals 

in\'Olved in tl1c research unplcmentntton and analysis ,vcre ollo,vcd to handle docu1nents 

containing participants' 1nforn1ation. 

Beneficence to JJarticipant'I· All parents and guardians of participating children \Vere 

assured tl1at infected partic1pattng cluldrcn ,v1th STII ,viii be given a 200n1g dose of 

antheln1inthic 1ned1c1ne. \lbcndazolc Parents of children \Vho have one form or the other 

of nutritional in1pairn1ent ,,·ould be 1nlbrmcd of their child's nutritional state through 

parcnt!teacher:s association (PT r\) n1eetings 

,on-maleficence to participants· The risk of ham, to study participants ,vas estimated 

as n,intmal Pass,, ord protectc:d coo1puterized systems \Vil! be used for data management. 

\ oluntarincss Participation in this research ,vas entirely voluntary. Eligible individuals 

,, ere assured ot their: choice to either participate in the study or not as \veil as their: right 

10 quit the stud)• nt any nme. 

,.1:0 Dis�emin::itioo of resultc; 

The r ul� of this study ,viii be d1s�eminated to the guardians of children ,., ho

d th tud"' and appropr.iate health authorities
p3l111;1�te 1n 1 -. J 
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CI-I.APTER FOUR 

llESULTS 

4.1 Socio-De111ographic Characteristics of the Study Participants

A total of 460 children aged behveen 5 and 14 years \Vere included in this study. Of

these, 239(52.0%) \Vere female, 316 (68.7%) were bct,veen Lhe ages 10 to 14 years \vhtle

144 (31.3) \Vere aged bct\veen 5 lo 9 years, 276(60.0°/o) attend goven1111ent (public)

schools and 111ajority 401 (87 2) are of the Yoruba tribal origin. Almost all (99.8%) of the

children con1e fron1 citl1er n Christion 356 (77 .4) or Muslim l 03 (22.4) rchg1ous

background and O\,er l1alf of Lhen1 (55 5o/o) \Vere fro1n prin1ory school classes four lo six

T\vo hundred and thirty three (50.7°-'o) had mothers \Vith at least a secondary school level

of education ,vhi1e n1others of t,\ o hundred and twenty seven (49.3%) were either not

educated or had attended pnn1ary school only. Also, two hundred and eighty eight

(62.6° 0) of the study participant's fathers had at least secondary school education while

one hundred and se,·enty t\\.O fathers(37.4%) \Vere either not educated or had attended

pnmary school onl)'.. Mud house accomn1odation \Vas the predominant house-type

(66.7%). 261 children (56.7�/o) had more than at  most three siblings and over half

{59 60 o) of the children '" ere from a monogamous family The mean age of the study 

part1c1panL<; ,, as 10.35 (±2.39) years
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Table 4.1: Socio-De1nograpl1ic Characteristics of the Study Participants 

Variable 

Age (years) 

5-9

10-14

Sex 

tvlale 

Fe111ale 

Religion 

Cl11istiani ty 

lsla111 

Trad1t1onal 

Ethnicity 

Yon1ba 

Hausa 

Igbo 
Others 

Scl1ool Type 

Public 

Pn,ate 

Father's le,·cl of Education

None 
Pnma.r.y 

Secondat) 

"Feruary: 

\lotbcr·._ Le, cl of Education

t--one 

Pnm.ir; 

,Flt 9.ndar,) 

ru 

J ather·� f)cc.,1Jf>311""

J 

• 

J 

( \

Frequency 

u=460 

144 

316 

221 

239 

356 

103 

1 

401 

11 

27 

21 

276 

184 

36 
136 

221 
67 

43 
184 

88 
4.5 

42 

21 

, 

J>crceutagc
0/4

31.3 

68.7 

48.0 

52.0 

77.4 

22.4 

0 2

87 2 
2.4 

5.9 
4.6 

60.0 

40.0 

7.8 
29.6 

48.0 

14.S

9.3 

40 0 

40 9 

9 8

9 I 

45 

79 

l 

' 
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Table 4.1: Socio-Den1ographic Characteristics of tl1e Study Particip ants (Cont.) 

Variable Frequency Percentage 

n=460 % 

1\tlothcr's Occt1patio11 

Unen1ployed 33 7.2 

Trader 350 76. l

Fam1er 51 I 1 . I 

Artisan 8 I . 7 

Civil Servant/ other professional 18 3.9 

Ro11sc T)'PC 

Mud house 307 66.7 

Cen1ent 153 33.3 

�o. of Siblings 

0-3 261 56.7 

>4 199 43.3 

Faroil, Structure 
• 

59.6 \1onogrunous 274 

40.4Polygan1ous 186 

•

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y



4.2 Household Characteristics and Ifygienc Ilabits of the Study Participants 

1\s seen fron1 table 4.2 belo,,, \\ell or river \Vere the hvo main prin1ary sources of 

drinki11g for tl1e study participants ( 42.2o/o and 27 .2'1/o respectively) Bush attack I 57 

(34. l %) and use of pil lallincs 155 (33. 7%) \Vere the predominant latrine types in hon1es 

of the cl1ildren. More than half (51. 7<ro) of the children do not al,vays ,vcar shoes, a 

quarter ho,vever (27 .2%) reported ,vear111g shoes often ,vhtle 68 ( I 4.8'¾,), son1c nc, er 

,, ear their sl1oes except ,vhen con1ing to school MaJorily (94.1 %) of the school children 

reported that they al,vays ,vash their hand before eating J Iigh proportions (87.2o/o) also 

\\ash hands after defccahon !\bout t,vo thuds (62 6¾,) of the total number of children 

reported that they s,, 1111 �1ost s,, 1111 in r1, ers (69 I 0/o), some lakes ( 18 8%) and lesser 

proportion ponds (9 .4° o) Son1c hO\\'c,·cr s,, im 111 conventional s,vunmi ng pools 
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Table 4.2: Housel1old Characteristics and I -lygiene Ila bits of the Study Participants 

Variable Frequency 

11=460 

Prin1ary Source of Drinldug \Vater 

Pond / lake 13 

River 125 

Well 204 

Bore hole 33 

Pipe borne \Vater 25 

Packaged \vatcr (e.g. sachet ,vater) 60 

Ilo111c Latrine 

Potty 

Bush 

Open Field 

Cement (pit latrine) 

\Vater Closet 

School Latri11c 

Potty 

Bush 

Open Field 

Cement (Pit latrine)

\\'ater Closet 

5boe \\ earing I-Iabit

A.],, ays 

Often 

Seldom 

Ne1-er 

\\ a�h Hands Befor.e Eating

) 

\\ ash JJand!. after Defecation

lt 

) 

15 

157 

38 

155 

95 

6 

255 

19 

100 

80 

222 

125 

45 

68 

433 

21 

401 

59 

280 

1 Is()

1 

= 

Percentage 

% 

2.8 

27.2 

44.4 

7.2 

5.4 

13.0 

3.3 

34.1 

8.3 

33.7 

20.7 

1.3 

55.4 

4.1 

21.7 

17.4 

48.3 

27 2 

9.8 

14 8 

94 l 

5.9 

872 

12-S 

... 

I 
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4.3 Class of the Study Participants 

Figure 4 l shows the class distribution of the study participants 68(14.8%) of them were 

in kindergarten, 28 (6 l %) in primary one, 46 (10.0%) in primary two, 63(13 7%) in 

primary three, 96(20.9%) in primary 4, 85 (18.5%) in prin1ary 5 and 74 ( 16 1%) of thern 
. . . 

were 1n pnmary six 

1
120 

I I 
100 ---------

I 
80 

I 
60 

40 -

20 

0 

-

-

r.,ngergarten P.nmarv 1 

' 
'

I 

I 

· 
ts 

figurt' �.J Class of the Study Particrpan 

Primary 3 

t. I

-

--

- --

-

Primary 4 Primary S Primary 6 

.. 

I 
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4.4 Prevalence of Soil-Tra11s1nittecl Helminthiasis a111oog the Study Participants 

Table 4.3 gives the prevalence of STI-I an1ong the respondents. A total of 134 of 460 

children studied ,vere infected ,vith soil-transmitted intestinal hehninths, giving an 

overall point prevalence of 29. l %. Specifically, the prevalence for .1-lscaris lt1111bricoitles,

Trich11ris tricl,iura, and hook,vo1111 ,vas 28.7%, 0.7% and 0.7% respectively. 

Table 4.3 Prevalence of Soil-Trnnsn1ittcd I lch11intl11asis an,ong the Study Participants 

STHs I11fections Frequency Percentage 

u=460 % 

o,Tcrall STH Positivit) 
Yes 134 29.1

No 326 70 9 

Ascaris /11111bricoides 

Yes 
132 28.7 

328 71.3
"\o 

Tric/,11ris tric/1i11ra 
07 

1·es 

457 99.3 
�o 
Hook,,orm Infection 

0.7 )Tes
457 99.3 

0 
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Figure 4.2 Venn Diagram Showing Mono-parasitisn1 and Poly-parasitic T11teractions

among 134 Infected Study Participants 

A. /11mbr1co1des infection

128 

T.tricJ1i11ra infection

0 

0 

Hookworm infection 

2 
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Table 4.4: Intensity of Soil-Transn1itt d 1-1 . . . . 

134 Infected Stud p . . 
e elm1nth1as1s (1n eggs per gran1 of feces) an1ong 

Y art1c1pants

Parasite Inte11sity Frequency Percentage 

n=134 % 

Ascaris /11111 bricoi<les 

Ligl1t (1 - 4,999) 86 65.6 

Moderate (5,000 - 49,999) 46 34.4 

Tric/111 ris Tric/1 i11 ra 

Light (1 - 999) 2 66.7 

Modernte (1,000 - 9,999) l 33.3 

llook,,•orn1 

Light (1 - 1,999) 3 100.0

As sho,vn in table 4 4 aboYe, eighty six (65.6%) A. /11111bricoides infections \Vere of light 

intensity ,vhile 46 (34 3) ,vere of moderate intensity. Two T. tricliiura infections of light 

1ntens1ty as ,, ell as one infection of moderate intensity \.vere also observed All three

hook."" onn infections observed ,vere of light intensity. Overall, infecaons ,vere e1t11er of 

11g.ht or moderate intensity, no heavy intensity infection \Vas observed.
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Table 4.5: Proportions of Mo 
.. 

. . 
no-paras1llsn1 and Poly-parasitism among 134 Infected 

Study Part1c1pants 

Type of infection No. of species Species associated II(%) 

1\1ono-parasitisn1 1 specie (o =130) A. lun1bricoicles 128 (95.5) 

T trichiura 0 (0.0) 

I look\vorn1s 2 ( 1.5) 

Total 1nono-parasitis1n 130 (97.0) 

Poly-parasitis111 2 species (11 = 4) T tricltiura c.� A /11111bricoic/es 3(2 2) 

T. tricl1 i11ra & I look\von11s 0 (0.0) 

11. /11111bricoicles & f-Iookworms 1(0.8) 

Total poly-parasitis1n 4 (3.0) 

As sho,vn 1n table 4.5, 4(3.0°,o) of 134 infected children bad co-infections. Of these. none

harbored triple i11fections. Ascaris lun1bricoides prevailed in mono-parasitic and poly­

parasitic associations \Vith both Tr1ch11ris trichiura and hook\vonn. There \.Vere no light

infections for Trich11r1s trichiura ,vhich ,vas also not found in con1bination \vith

hool-.,vonn No triple infection ,vith all three parasites (A lun1bricoicles, T tricluura and

hook.,\•orm) \Vas found. 

I 
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4.5 Prevalence of Malnutrition amo11g the Study Participants 

Pattern of Nutritional Status of Study 

participants 

Normal 

• Stunted and Wasted

Wasted 

a stunted 

Figure 4.3 Nutritional Status Distributions of the Study Participants 

11 

l
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Table 4.6 Prevalence of Malnutrition an1ong the Study Participants 

i\falnt1tritio11 

Any Malnutrition 

Yes 

No 

Chronic 1Vlalnt1tritio11 (Stunting) 

Yes 

No 

Acute l\Ialn11trition ('Vasting) 

Yes 

No 

Acute and Chronic l\Jalnutrition Co-existence 

Yes 

"Jo 

Frequency 

n=460 

172 

288 

83 

377 

57 

403 

32 

423 

Percentage 

% 

37.4 

62.6 

18.0 

82.0 

12 4 

87.6 

7.0 

93 0 

Table 4.6 sbO\VS the proportions of children suffering from acute and chronic

malnutrition as ,vell as their co-e.xistence. 83 (18.0%) children \vere stunted, 57(12 4%)

\\iere ,vasted ,,hile 32(7 Oo/o) ,vere both stunted and wasted. Overa11, 172 (37.4%) study

part1c1pants ,, ere malnourished.
.. 

I 
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Table 4. 7: Prevale11ce of Chronic Malnutrit1on (Stunting) among the Study Participants 

Stunting Index (Heigl1t-for-Age Z­
Scores) 

Nonnal (+2 to -2 SD) 

Mild to moderate SttLnting (-2 to -3 SD) 

Severe Stunting(< -3SD) 

Frequency 

n=460 

345(75.0) 

71(15.4) 

44(9.6) 

Percentage 

% 

75.0 

I 5.4 

9.6 

Fron1 table 4.7 above, 71 (15.4%) of the study participants had 111ild to 111odcratc stunting 

,vl1ile 9.6% \-Vere se, erely stunted. Overall, 25 °/o of the children ,vhcrc stunted. 

4 

... 

I 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y



a nu 11t1on astlng) an1ong the Study Participants Table 4.8: Prevalence of Acute M I t · · (W 
· 

\Vasting Index (Body-Mass-Index -for-
Age Z-Scores) 

Frequency Percentage 

Normal (+2 to -2 SD) 

Mild to n1oderate Wasting (-2 to -3 SD ) 

Severe Wasting(< -3SD) 

Obese 

n=460 

343 

54 

35 

18 

10 

% 

74.6 

I I . 7 

7.6 

3.9 

2.2 

Table 4.8 above sho,vs tl1at 54 ( 11. 7%) study participants ,vcre moderately wasted while 

35(7 .6°/o) ,vere severely ,vasted Some children however were overweight (3.9%) and 

some obese (2.2%). 

, 
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4.6 Dietary Asscssn1ent of the Study Participants 

Table 4.9 gives a sun1mary of the dietary pattern of the respondents. A larger proportion 

of the children's diets \Vere derived from less than four food groups. 'fhc 1nost prevalent 

food diversity a111ong the children \Vere meals composed of three food groups 199 (43.3). 

Study participants \Vho had a dietary diversity score of 0, eat nothing the previous clay. 

Table 4.9: Dietary Intakes of the Study Participants 

Dicta!')' Diversity Score Frequency l'crccntagc 

n=460 % 

0 7( 1.5) 1.5 

34(7.4) 7.4 

181(39.3) 39.3 

199(43.3) 43.3 

34(7 4) 7.4

3(0.7) 0.7 
-:> 

2(0.4) 0.4 
6 

.. 
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Table 4.10: Dietary Adequacy of the Study Participants 

Dietary Intake Frequency n=460 Percentage 0
/;,

Inadequate (0 - 4 food groups) 253 91.7 

Adequate(> 4 food groups) 23 8.3 

The dietary assessment of the san1pled children sun1n1arized in table 4.10 above sho\vs

that over 90% of the children consu1ne diets derived fron1 less than four food groups and

consequently are nutrient inadequate. 

' l 

I 
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4. 7 Association of Soil-Transn1itted Heln1inthiasis ,vith Nutritional Status 

From table 4.11 below, a sligl1t difference in proportions \Vas seen \vhen the nutritional 

index stunti11g, \Vas assessed for individuals \Vithi11 STHs infected and uninfected groups. 

Stunting, a n1easure for cl1ronic n1alnutrition, ,vas ho\vever not statistically signi Cicanlly 

associated ,vitl1 STHs i11fection an1ong the study participants. 

Table 4.11: Association of Soil-Tra11sn1it1ed IIeln1inthinsis ,vith Chronic Malnutrition 

Soil-Transn1itted Hel111iuthiasis 

Present 

Absent 

Stunting 

Yes 

27(20.l) 

56 (17.2) 

1 

No 

I 07 (79.9) 

270 (82.8) 

Total 

134 

326 

p-valuc

0.451
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Table 4.12: Association of Soil-Transn1itted Heh11inthiasis with Acute Malnutrition 

Soil-Transmitted Hel1nin tbiasis 

Present 

Absent 

Yes 

Wasting 

No 

19 (14.2) 

38 ( I l. 7) 

115 (85.8) 

288 (88.3) 

Total 

134 

326 

p-valuc 

0.456 

From table 4.12, sligl1t difference in proportions ,vas seen ,vhen the nutritional index 

,vasting, was assessed for individuals ,vit11in STI·ls infected and uninfected groups 

\Vasting, a measure for acute 111alnutrition, ,vas ho,vever not statistically significantly 

associated ,vit11 STHs infectio11 an1ong the study participants. 
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Table 4.13: Association of Soil-Transmitted 1:.relmi·ntl · · ·tt c 
· 

f 
. 

.1 11as1s w1 ,1 o-ex1stence o Acute 
and Chrome Malnutrition 

Soil-Transmitted 

Helruintl1iasis 

Present 

Absent 

Stt1nting and \Vasting Co-existence 

Yes No 

9 (6.7) 
23 (7.1) 

125 (93.3) 

303 (92.9) 

Total 

134 

326 

1>-valuc

0.897 

From tl1e table 4.13 bclO\.V, notable difference in proportions \Vas not observed \Vhen co­

existence of the nutritional indices, stunting and ,vasting ,vas assessed for individuals 

\Vithin STH infected and uninfected groups. Stunting and wasting co-existence \Vas also 

not statistically sig11i.ficantly associated ,vith STI-1 infection status. 
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Table 4.14: Con1parison of Mean Height-for age Z-score ofHelminth Infected and Non­

infected Study Participants

Variable 

Soil-Transn1itted

Heln1intl1iasis

Present 

Absent 

Mean 

-1.34

-0.94

• Statistically significant at p < 0.05

Standard deviation 

1.95 

1.74 

t 

2.301 

1>-valuc 

0.022 

As shO\.Vll in table 4.14 above, t11ere is a significant association bet�vcen infection with

STH and 1nean l1eight-for-age Z-score 
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Figure 4.4: Nutritional Status Disaggregated by Helminths Infection Status among 460

Study Participants 
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4.8 Associations of the Socio-Demographic Characteristics 

Participants ,vith Chronic Malnutrition (Stunting) 

of the Stud, • 

Table 4.15 summarizes the results of multivariate analysis of socio-demographic

characteristics with stunting. It sho\vs age (p = 0.009), fathers level of education (p =

0 013) and the number of siblings a child has (p = 0.014), are significantly associated 

with stunting. 
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Table 4.15: Associations of the Socio-Demograpluc Characteristics oftbe Stud)· 

Participants with Chronic Malnutrition (Stunting) 

Stunting 

Variables Yes 

Age (years) 

5-9 16 (11.1) 

10- 14 67 (21.2) 

Sex 

Male 41 (18.6) 

Female 42 (17.6) 

Religion 

Christianity 68 (19. 1) 

Islam 15 (14.6) 

School-type 

Public 56 (20 3) 

Private 27 (14.7) 

Father's Level of 

Education 
41 (23.8) 

< Secondary 
42 (14.6) 

?. Secondary 

l\,Iother·'s Level of

Education 
45 (19.8) 

< Secondary 
38 (J6.3)

?. Secondary 

• . t t p <: 0.05
Statistically sign1fican a 

58 

No Total p-value

128 (88.9) 144 0.009· 

249 (78.8) 316 

180 (81.4) 221 0.785 

197 (82.4) 239 

288 (80.9) 356 0.292 

88 (85.4) 103 

220 (79.7) 276 0.125 

157 (85.3) 184 

131 (76.2) 172 0.013 
• 

246 (85.4) 288 

i 82 (80.2) 227 0 327 

195 (83.7) 233 
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Table 4.15: Associations of the Socio-Economic Characteristics of the Study Participants 

v.•ith Chronic Malnutrition (Stunting) (cont.) 

Variables 

Father's Occupation 

Unemployed 

Trader, artisan/ farmer 

Civil servant/other qualified 

professional 

l\'Iothcr's Occupation 

Unemployed 

Trader, artisan/ farmer 

Civil servant/otl1er professional

I-louse Type 

Mud l1ouse 

Cen1ent/brick 

Fan1ily Structure 

Monogamous 

Polygamous 

No. of Siblings 

0-3

�4 

• . "fi t at p < 0.05
Statistically s1gnt 1can 

Stunting 

Yes No 

10 (23.8) 32 (76.2) 

70 (18.2) 315 (81. 1) 

3 (9.1) 30 (90.9) 

5 (15.2) 28 (84.8) 

72 (18.0) 329 (82.0) 

6 (23.1) 20 (76.9) 

58 (18.9) 249 (81.8) 

25 (16.3) 128 (83.7) 

53 (19.3) 221 (80.7) 

30 (16.1) 156 (83.9) 

37 (14.2) 224 (85.8) 

46 (23.1) 153 (76.9) 

59 

Total p-"\-alue 

42 0.254 

385 

33 

33 0.728 

401 

26 

307 0.502 

153 

274 0.379 

186 

261 0.014• 

199 
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4.9 Asso ciations of the Household Characteristics and Sanitation Habits of the

Study Participants with Chronic �lalnotrition (Stunting) 

As shown in Table 4.16, multivariate analysis of household characteristics and hygiene

habits of the respondents with stunting revealed that primary source of drinking ,,ater (p

= 0.021), major source of fuel for c ooking (p = 0.010) and type of latnne used in school

(p = 0.001) are the factors significantly associated with stunting.
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Table 4.16: Associations of the Household Charactenst1cs and Sarutation Habits of the 

Study Participants with Chronic Malnutrition (Stunting) 

Stunting 

Variable Yes 

Primary Source of Drinking

\\tater 

Open source 70 (20.5) 

Closed source 13 (11.0) 

Major Source of Cooking

Fuel 

Firewood 
49 (23.0) 

Other Sources 
34 (13.8) 

Home Latrine 

Soil-based latrine
42 (21.2) 

Water-based latrine
41 ( 15.6) 

School Latrine
58 (21.2) 

Soil-based latrine
25 (13.4) 

Water-based latnne

Shoe Wearing Habit
16(14.2) 

Never/rarely 67 (19.3) 
Al\.vays/o.ften 

\Vash Hands Before Eating
49 (16.2)

Yes 34 (21.5)

No 

\Vasl1 llar1ds After Toilet Use
49 (15.3)

Yes 34 (24.5)

No 

• ·t- lat p < 0.05
Statistically s1g111 1can 

61 

No Total p-, alue 

272 (79.5) 342 0.021 • 

105 (89.0) 118 

164 (77.0) 213 0.010· 

213 (86.2) 247 

156 (78.8) 198 0.124 

221 (84 .4) 262 

216 (78.8) 274 0.034
° 

161 (86.6) 186 

97 (85 8) 113 0 216 

280 (80.7) 347 

253 (83.8) 302 0.163 

158 
124 (78.5) 

272 (84.7) 321 0.019• 

105 (75.5) 139 
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4.10 Regression Analysis of Factors Associated with Chronic :\lalnutrition

(Stunting) 

Table 4.17 shows the results of the logistic regression of factors associated ,vith stunting.

Study participants who were within the ages 5 to 9 years ,vere about 2.3 times less likely

to be stunted than those ,vho were aged 10 to 14 years (odds ratio = 0.431, 95°/o

confidence interval 0.235 - 0.790, p=0.007) \Vhile study participants \vith less than four 

siblings were about 1.8 times less likely to be stunted (odds ratio = 0.565, 95°/o

confidence interval 1.343 - 0.931, p=0.025) compared to those having four or more

siblings. 
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Table 4.17: Logistic Regression Coefficients of Risk Factors for Chronic �falnutrition 

(Stunting) 

Variable 

Helminthiasis 

Absent 

Prec;ent (ref) 

Dietary Intake 

Inadequate 

Adequate (ref) 

,\ge (}ears) 

5 to 9 

!Oto 14(ret)

Gender

i'vfale 

feniale (ref) 

Father's Education 

< Secondary 

_ Secondary (rel) 

No. of Siblings 

0�3 

'.:::: 4 ( rel) 

Prin1acy Source of Drinking

\.\ atcr 

Open source 

C'ovc,ed source (ref) 

School Latrine 

Sod Based 

\V.itcr Based (rel) 

\\. ash II ands after Toilet Use

Yes 

No (ref) 

• 
'fi t at p < 0.05

Statistically s1g:r11 ican 

Odds ratio 95% Confidence intenal p-, alue 

1 048 0.609 - 1.804 865 

1.000 

0.821 0.34 7 -1.939 0.652 

1.000 

0.431 0.235 - 0. 790 0.001· 

1.000 

0.943 0.569 -1.562 0 820 

1.000 

1.652 0.975 -2.798 0.062 

1.000

0.565 0.343 -0.931 o 025·

1.000 

0.908-3 433 0.094 1.765 

1.000 

0.912 -2.676 0 10-l 
l 562 

1 ooo

0.355 - 1.069 0 085 
0.616 

1,000 
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4.11 Associations of the Socio-Demographic Characteristics 

Participants ,vith Co-existence of Stunting and \.Vasting 

of the Stud, 
• 

Table 4.18 gives the summary of the multivariate analysis of socio-demographic

characteristics with co-existence of stunting and wasting. It reveals age (p < 0.001). 

school type (p = 0.004), father's occupation (p = 0.035) and the number of siblings a 

child has (p = 0.008) as significantly associated factors ,vith co-existence of stuntmg and 

wasting. 
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4.11 Associations of the Socio-Demographic Characteristics of the Stud� 

Participants "vith Co-existence of Stunting and Wasting 

Table 4.18 gives the summary of the multivariate analysis of socio-demographic

characteristics with co-existence of stunting and wasting. It reveals age (p < 0.001). 

school type (p = 0.004), father's occupation (p = 0.035) and the number of siblings a 

child has (p = 0.008) as significantly associated factors \vith co-existence of srunting and 

wasting. 
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Table 4.18: Associations of the Socio-Demographic Characteristics of the Stud) 

Participants with Co-existence of Stunting and \Vasting 

Stunting ,Yith \Vasting Co-

\'ariables existence 

Age (}ears) 

5-9 

10- 14

Sex 

Male 

Female 

Religion 

Chnst1an1ty 

Islam 

School-type 

Pubhc 

Private 

Father's Level of Education

< Secondary 

,::: Secondary 

Mother's Level of Education

< Secondary 

,::: Secondary 

Father's Occupation 

Unemployed 

Trader, art,saw. farmer 
fiessional

Civil servant/ other pro 

Yes 

1 (0. 7) 

31 (9.8) 

18 (8.1) 

14 (5.9) 

25 (7.0) 

7 (6.8) 

27 (9.8) 

5 (2.7) 

16(9.3) 

16 (5 6) 

17(7.5) 

15 (6.4) 

O (0.0) 

32 (8.3)

O (0.0)

• . t alp< 0.05
Statistically sign1fican 

65 

No 

143 (99.3) 

285 (90.2) 

203 (91.9) 

225 (94.l) 

331 (93.0) 

96 (93.2) 

249 (90.2) 

179 (97.3) 

156 (90.7) 

272 (94.4) 

210 (92.5)

218 (93.6)

42 (J00.0)

353 (91.7)

33 (100.0)

Total 

144 

316 

221 

239 

356 

103 

276 

184 

172 

288 

227

233 

42 

385 

33 

p-'\-alue 

<0.001 
• 

0.335 

0.937

0.004· 

0.126 

0.658 
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Table 4.18: Associations of the Socio-Demographic Characteristics of the Stud)' 

Participants with Co-existence of Stunting and Wasting (cont.) 

Stunting ,vitb Wasting Co-existence 

Variables Yes No Total p-,alue 

:Ylother's Occupation 

l nemployed 2(6.1) 31 (93.9) 33 0.969 

Trader, artisans/ farmer 28 (7.0) 373 (93.0) 401 

Civil servant/ other professional 2 (7.7) 24 (92.3) 26 

House Type 

26 (8.5) 281 (91.5) 307 0.071 Mud house 

6 (3.9) 147 (96.1) 153 
Cement/bnck 

Family Structure 
274 0.253 

16 (5.8) 258 (94.2) Monogamous 
170(91.4) 186 

16 (8.6) Polyga1nous 

No. of Siblings 
250 (95.8) 261 o.oos· 

11 (4.2) 0-3 
178 (89.4) 199 

21 (10.6) 
:::: 4 

• Statistically significant at P < O.OS
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4.12 Associations of the Household Characteristics and Sanitation Habits of the 

Study Participants ,vith Co-existence of Stunting and ,vasting 

As shown in Table 4.19, multivariate analysis of household characteristics and hygiene 

habits of the respondents with co-existence of stunting and wasting revealed that pnmaf) 

source of fuel for cooking (p = 0.001) and type of latrine used at home (p = 0.001) are 

the factors significantly associated with the co-occurrence of stunting and wasting. 
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Table 4.19: Associations of the Household Characteristics and Sanitation Habits of the 

Study Participants with Co-existence of Stunting and Wasting 

Stunting ,vitb \Vasting Co-existence 

Variable 

Primary Drinking \Vater 

Source 

Open source 

Closed source 

Source of Cooking Fuel 

Firewood 

Other Sources 

Home Latrine 

Soil-based latnne 

Water-based latnne 

School Latrine 

Sod-based latrine 

Water-based latrine 

Shoe \Vearing J-Iabit 

Never/rarely 

Always/often 

\Vash Hands Before Eating 

Yes 

No 

\\'ash Ilands After Toilet

Use 

Yes 

No 

Yes 

28 (8.2) 

4 (3.4) 

25 (11.7) 

23 (11.6) 

9 (3.4) 

17 (6.2) 

15 (8.1) 

10(8.8) 

22 (6.3) 

18 (6.0) 

14 (8 9) 

18 (5.6) 

14 (10.1) 

• . t p < 0.05
Statistically significant a 

68 

No 

314 (91.8) 

114 (96.6) 

188 (88.3) 

175 (88.4) 

253 (96.6) 

257 (93 8) 

171 (91.9) 

103 (91.2) 

325 (93.7) 

284 (94.0) 

t 44 (91 .1) 

303 (94.4) 

125 (89.9) 

Total 

342 

118 

213 

247 

198 

262 

274 

186 

113 

347 

302 

158 

321 

139 

p-Yalue 

0.077 

< 0.001 
• 

0.001 • 

0.442 

0.362 

0.246

0.084 
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4.13 Regression Analysis of Factors Associated with Co-existence of Stuntino and
t:, 

\Vasting 

Table 4 20 shows the results of the logistic regression of co-existence of stunting and 

wasting and its determinants. Study participants who \Vere \Vithin the ages 5 to 9 years 

were about seven times less likely to be both stunted and ,vasted (odds ratio = 0 115, 95° 0 

confidence interval 0.589 - 3.428, p=0.047) than those who were aged IO to 14 years , 

\Vhile study participants with soil-based latrine types at home ,vere about three times 

more likely to be both stunted and \Vasted (odds ratio = 3.216, 95% confidence intenal 

1.351 - 7.867, p=0.013) compared to those using water-based latrine types at home. Also, 

Study participants who wash their hands after toilet use were about hvo times less likely 

to be both stunted and wasted (odds ratio = 0.471, 95% confidence interval 0.209 

1.065, p=0.009) compared to children who do not was their hands after using the toilet. 
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Table 4.20: Logistic Regression Coefficients of Risk Factors for the Co-existence of 
Stunting and Wasting 

Var.iable 

Helminthiasis 

Absent 

Present (ref) 

Dietary Intake 

Inadequate 

Adequate (ref) 

Age (years) 

5 to 9 
10 to 14 (ref) 
Gender 

Male 
Female (ref) 

School Type 

Public 
Pnvate (ref) 

Type of House 

Mud house 
Cement/Brick type (ref) 
No. of Siblings 

0-3 
> 4 (rel)
Drinking Water Source 

Open source 

Covered source (ref) 

Borne Latrine 

Soil Based 
Water Based (ref) 
\Vash Hands after 

Use 

Yes 

No (ref) 

Toilet 

Odds ratio 

1.420 
1.000 

0.488 
1.000 

0.115 
1.000 

1.270 
1.000 

1.360 
1.000 

2.378 

1.000 

0.558 

1.000 

1.824 
1.000 

3.261

1.000

0.471 

1.000 

• . 
fi t at p < 0.05

Statistically s1gn1 ican 

95% Confidence inten al P value 

0.589 -3.428 0.435 

0.144-1.654 0.250 

0.014 -0.968 0.047. 

0.576-2.798 0.553 

0.439-4.214 0.594 

0.875 -6.464 0 089 

0.244 -1.274 0.166 

0.568 -5.851 0.312 

1.351-7.867 0.013• 

0.209 -1.065 0 009· 
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*.14 1-\ssocintions of the oclo-l)cn1ogt nphlc C'hn1·nclc11,11r-. of the �ltrtl) 

Pnrtici1>nn1, ,,ith Soil-1'ra11.,n1lttctl llcl1nl11th, l11ll•ctl1111 

1'a\)1c 4 2 t sho,, s tl1c n1ult1, ar1,1tc nnulys,s of sncin•dc11u1g111ph1l' i: h111111.1to110:t1us ,,. 1th 

hcln1intl1 infcctu)t\, It rc,c.,ls th.it 1clig1on (p <.. () 00 I), 111nthc1 's lc,cl nl cd11011t11111 

lP 0.026), 111othcr·s ,,1.::1.::up.1t11..ln (p O 01 ') nnd the 11111nhc1 ol s1hll11g!: o child hll'­

(t) 0 022) ,ltC t:1ot,1t� ,\ssC'Cll\tCd \\Ith�) I ( 
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Table 4.21: Associations of Socio-Demographic Characteristics of the Stud) Participants 

'" 1th Soil-Transmitted Helminthias,s 

Variables 

Age (years) 

5-9 

10-14 

Sex 

Male 

Female 

Religion 

Christianity 

Islam 

School-type 

Public 

Private 

Father's Level of Education 

< Secondary 

� Secondary 

Mother's Level of E<lucation

< Secondary 

2: Secondary 

Father's Occupation 

Unemployed 

Trader, artisan/ fanner 

Civil servant/Other pro fessional

· . 1tatp<:005
Statistically s1gnificai 

Helmintbiasis 

Present Absent Total p-,·alue 

41 (28.5) 103 (71.5) 144 0.834 

93 (29.4) 223 (70.6) 316 

72 (32.6) 149 (67.4) 221 0.117 

62 (25.9) 177 (74.1) 239 

89 (25.0) 267 (75.0) 356 <0.001 
• 

44 (42.7) 59 (57.3) 103 

89 (32.2) 187(67.8) 276 0.072 

45 (24.5) 139 (75.5) 184 

59 (34.3) 113 (65.7) 172 0 059 

75 (26.0) 213 (74.0) 288 

77 (33.9) 150 (66.1) 227 0.026 

57 (24.5) 176 (75.5) 233 

28 (66.7) 42 0.314 
14 (33.3)

385 271 (70.4) 
114(29.6) 

33 27 (81.8) 
6 ( I 8.2) 
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Table 4.21: Associations of Socio-Demographic Characteristics of the Study Participants 

\Vlth Soil-Transmitted Helm1nthiasis (cont.) 

Variables 

Mother's Occupation 

Unemployed 

Trader, artisans/ farmer 

Civil servant/ qualified professional 

Rouse Type 

Mud house 

Cement/brick 

Family Structure 

Monogamous 

Polygamous 

No. of Siblings 

0-3 

>4

• . · 
·fi t at p < 0 05 

Stat1st1cally s1gn1 can 

Helminthiasis 

Present Absent Total p-value

17(51.5) 16 (48.5) 33 0.013· 

110 (27.4) 291 (72.6) 401 

7 (26.9) 19 (73.1) 26 

90 (29.3) 217 (70.7) 307 0.901 

44 (28.8) 109 (71.2) 153 

71 (25.9) 203(74.1) 274 0.065 

63 (33.9) 123 (66.1) 186 

65 (24.9) 196 (75 1) 261 0.022· 

69 (34. 7) 130 (65.3) 199 
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4.15 Associations of the Household Char acteristics and Sanitation Habits of the 

Study Participants ,vith Soil-Transmitted Helminths Infection 

As shown in Table 4.22 mu ltivariate analysis of household characteristics and hygiene 

habits of the respondents with STH revealed that primary source of ,vater for drinking 

(p= O 049), type of latrine used at home (p=0.011) and type of latrine used at school 

{p-0.006) are factors associated with STH. 
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Table 4.22: Associations of Ho h Id Char use o actenst:Ics and H}'giene Habits 01 the Stud) 
Part1c1pants with Soil-Transmitted Helminthiasis 

Helminthiasis 

Variable Present Absent Total p-,alue 
- -

Primary Source of Drinking 

Water 

Open source 108 (31.6) 234 (68.4) 342 0.049. 

Closed source 26 (22.0) 92 (78.0) 118 

Home Latrine 

Soil-based latrine 70 (35.4) 128 (64.6) 198 0.011 
•

Water-based latrine 64 (24.4) 198 (75.6) 262 

School Latrine 

Soil-based latrine 93 (33.9) 181 (66.1) 274 0 006. 

Water-based latrine 41 (22.0) 145 (78.0) 186 

Shoe Wearing Habit 

Never/rarely 27 (23.9) 86 (76.1) 113 0.158 

Always/often I 07 (30.8) 240 (69 2) 347 

Wash Hands Before Eating 

84 (27.8) 218 (72.2) 302 0.390 
Yes 

50 (31.6) 108 (68.4) 158 
No 

Wash Hands After Toilet Use
321 0.314

89 (27.7) 232 (72. l) 

Yes 
94 (67 6) 139 

45 (32.4) 
No 

• s · · 
· ·ri ant at P < o.o5

tat1st1cally s1gn1 1c 

d/1 k river and \.Veil are considered as open
S. pon a e, 

. . ater source .
Note P,rimary dnnld11g \V 

• borehole, pipe-borne water and packaged
. l ·1 water sources.· t n ,v 11 e · · 

sources to contam1na 10 
d ter sources to contan11nat1on

classified as close wa 

\Valer (e.g. sachet water) are
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4.16 Regression Analysis of Factors Associated ,vith Soil-Transmitted 

Helminthiasis 

Follow1ng multivariate analysis with logistic regression, controlling for other variables in 

the model, as sho\vn in table 4.23, children with no more than three siblings are about 1.6 

times Jess likely to have soil-transmitted belminthiasis (odds ratio = 0.607, 95°/o

confidence interval 0.392 - 0.940, p-value = 0.025) than children \Vho have more than 

four siblings. Likewise, children who use soil-based latrines in school are 1.8 times more 

likely to be infected \Vitb STH (odds ratio = 1.815, 95% confidence interval 1.130 -

2.915, p-value = 0.014) when compared to those \Vho use water based latrines in school. 
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Table 4.23: Logistic Regression Coefficients of Risk Factors for Soil-Transmitted 

I-Ielm1nthiasis 

Variable Odds ratio 

Age (year.s) 

5 to 9 0.946 
10 to 14 (ref) 1.000 
Gender 

Male 1.271 
Female (ref) 1.000 
School Type 
Public 0.826 
Pnvale (ref) 1.000 

Mother' Education 

< Secondary 1.307 

� Secondary (ref) 1.000 

Father's Education 

< Secondary 1.185 

:::_ Secondary (ref) 1.000 

Mother's Occupation 
1.682 Unemployed 
1.000 Trader/ Artisan/Farmer 

Qualified Profess1onals (ref) 0.599 

Family Structure 
0.756 Monogamous 
1.000 Polygamous (ref) 

No. of Siblings 
0.607 0-3 
1.000 

� 4 (ref) 
Drinking Primary Source of

\Vater 
J. 147

Open source 
1.000 

Covered source (ref) 

Home Latrine 
1,424 

Soil Based 1.000 
\Vater Based (ref) 

School Latrine 1.8 I 5 
Soll Based 1.000 
Water Based (ref) 

• . 'fi nt at p < 0 05
Statistically s1gn1 ica 

77 

95% Confidence inten:al 

0.567 - 1.577 

0.823 -1.962 

0.477-1.429 

0.771-2.216 

0. 708 -1.983 

0.50 I -5.650 

0.226- I 585 

0.487 -1 173 

0.392 - 0.940 

0.659-1.995 

0.885 -2.293

1.130-2,915

P value 

0.831 

0.280 

0.494 

0.320 

0 518 

0.400 

0 302 

0.213 

0.025' 

0.628 

0.145 

0.014' 
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CHAPTER FIVE

DISCl SSIO�, CONCLLSION Ai.�TJ) RECOl\'IMEl\"'DATIONS

5 1 DISCUSSION 

The aim of this study was to investigate the association benveen soil-transmitted 

helminthiasis (STH) and nutritional status of school-age children in primary schools at 

Obafemi/Owode local government area of Ogun state, Nigeria. The prevalence of STH 

among the children was 29. I%. Chronic and acute forms of malnutrition measured by 

anthropometric indices stunting and wasting bad prevalence values of 25% and 19.3°/o

respectively. Although no direct significant associations \Vere found bet\veen STH 

infection and overall chronic and acute forms of malnutrition, mean Z-score , alues for 

stunting bet\veen STH infected and non-infected groups revealed that stunting \vas 

significantly higher among children infected with STH than in children not infected ,,ith 

STH. 

5.1.1 Prevalence of Soil-Transrnitted Hclmintbiasis an1ong the School-Age

Cl1ildrcu 

fi d mong school-age children in tl11s study. S1n1ilar
An STI-1 prevalence of 29.1 % was oun a 

. . . . 
· 1 cogn,·zed soil-transm1tted heln11nth1as1s as an. f N"ger1a iave re 

reports from various parts o 1 

hool-age cluldren (Asaolu ct al., 2002;
. . 

h Ith roblem among sc 
important pubhc ea P 

h. t 1 2013). These, along with findings fron1
. 2005· Amaec I e a ., 

Eg\vunyenga and Atakiru, ' 
. t d that benveen 25 and 35 percent

. 1 (2003) \vho est1n1a e 
h

. 
·t1 de Silva et a · t 1s study agree WI 1 

re of the soil transmitted helm1nthes.
• [4 ted ,vith one or n10 

of school-age cl1ildren are in ec 

A ris tu,nbricoides, Tric/iuris fl7c/u11ra
. s observed ,vere sea 

The three intestinal he]minthe 
. . had the highest prevalence (28. 7%). This

A /u111br1co1des

and Hookworm Of these, · 
b nd Akinlab1 (2002) and Saka et al.

1. Adeye a a · 
. 1 reported vY

d
. . d 

. 
phenomenon \Vas previous Y 

A ed Children. Stu tes came out 111

N
. eria School g 

(2006) in similar cohorts of ig 
. 

. (Debalke et al., 2013) ho,vever found
and Ethiopia . 

I-Io d (S chez et al., 2013) . tl 'nfecting School-age children. Then uras an  
lent helmrn 1 1 

h more preva 
Trichuris trichiura to be t e 
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variation 1n prevalence patterns could be due to th diffi · 1 of e enng seasona patterns 
transmission of individual STH s 

· 
H kw 

· · pec1es oo onn infection prevalence ,, as Io,, at
0. 7% This is because the study · d d · was came out unng the dry season. Hool,vorm

infection transmission h as been found to be highly seasonal and occurs least during the 

month of February (Ogomaka et al; 2013 ), the month before ,vhich stool sample 

collect1on and analysis for this study ,vas done. 

The intestinal helminth infection triad of A. /u111bricoides + T. tnclziura + Hook\vorm 

predicted to be common in rural communities in Nigeria and other African countries by 

de Silva et al. (2013) was not so in this study. This difference in infection pattern could 

be due to the difference in the study population, geographical area of study, the type of 

settlements variation in environmental factors like level of sanitation and level of 
' 

education as well as presence of school health services (Saka et al., 2006). Co-infection 

\Vitl1 two species of STH was however found in some individuals. 

5.1.2 Prevalc,1ce of Malnutrition among the School-Age Children

· . 
· d h'ld ere within the WI-IO reference values for gro,vth and

MaJonty of the shtdte c 1 ren w 

. . . . � N' eria rural population (UNICEF, 2009). In fact, the

nutnt1on. Tl11s 1s unco1nmon 1or a ig 
.. 

· d to be suffering chronic and acute n1alnulr1t1on (as

proportion of cl1ildren esllmate 

. · res ectively) identified in this study ,vere 16°/o and
measured by stunting and waSting P 

O 
• 

f 41 o/c for stunting and 231/o for ,vastlng among
3. 7% below current nalional figures o o 

children five years and under.

. ZSo/c TiliS agrees ,vith findings of 24.5% and
f stunting \Vas o. 

The overall prevalence O 

M ·1a and Makokha, 2013) and Zan1b1a
. Kenya ( \1/ant 

28.9% an1ong school cl1tldren 10 
1 ver than the range of 48 - 56% obtained

. . 004). It is ho\vever ov 
(Gillespie and Kad1yata, 2 

. f; Ghild Development (Ghana, Tanzania,
. under Partnership or 

. . . . 
for children from countnes . Cl ·id Development, 1998) \.Vh1le 1t 1s high

(Partnerslup for 11 

Indonesia India and Vietnam
T rkish children (Gur et al , 2006), 13%, 

Jenee of 5. 7% arnong u 
4 20" . 

I \vhen compared with preva 
. 1 1 2011) as \Veil as l . 10 1n a co 1ort

. fNepal (Joshi e a., 

in ch'ld n the western region° 

(Fetugn et al., 2011 ). This difference
1 ren 1 

f Qgun State
urban area o 

of children 1n Sagamu, an
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in prevalence is likely to stem fr d"ffi · · -om 1 erent:ial nutrtt1onal intake. socio-econollllc andcultural differences rather than diffi · 
th - · · erences m eu genetic potential to achieve maxm1umheight (Senbanjo e t  al., 2011 ).

The burden of stunting found in this study is high. It depicts that one of every fourNigerian school-age children is stunted. As this study was school based, it onl} assessedschool-go1ng children. Results of studies in Ghana and Tanzania have sho,vn that non­enrolled children were more undernourished than children enrolled in school (Fentiman
and Hall, 1997; Beasley et al., 2000). Also, the rate of enrollment of children in school is
very low in Nigeria (Senbanjo et al., 2011). Between year 2000 and 2006, the net
enrollment ratio for Nigerian primary and secondary schools ranged from 25 to 72
Therefore, the prevalence of 25% may just be a tip of the burden of stunting in the \vhole
school-age population. 

Few children assessed were served with four or more food groups (8.3%). TI1is finding

was lower than that of studies by UNICEF (2009) and M,vaniki and Makokha (2003) 
· ·1 1 f p k'stani and Kenyan School-aged children respectively. They among s1m1 ar co 1orts o a 1 

found 42_2% and 4S.2% of children consumed four or more food groups in tl 1eir 

c: d pings The consun1pt1on of a varied diet is kno\vn respective studies, based on 100 grou · 
. . . · ke of energy and micronutrients, ,vluch lead to betterto be associated ,v1th increased 1nta 

health (Gibson and Hotz, 2001). 

. . . ( 19 3 %) is higher than that found by S hakya et al Th I f vasting 1n this study · e preva ence O v 
. N I Wasting a n1easure of short . chool children in Eastern epa . ' (10.5%) among public s 

d by severe short term depnvation of food . . . Jd have been cause tern 1 nutnt1onal deficit cou 
. 'dence by the intake of inadequate . . 

a· utritional history as ev1 
111 the children's 1mme iate n 

diets (91. 7%) by the study participants.

. d (?olo) was much higher than tJ1e J % . d wasting i1 1 tlus stu y 
. . Coexistence of stunting an 

. 1 t of school-age children 111 Weste111 
. t aJ (201 I) tn a co 1or 

. prevalence found by Joshi e . 
tatus of t11e children schooling 111 the 

a 10,ver socio-economtc s 
Nepal. This may be due to

area assessed by this study. 
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Various studies have exami11ed fa t · d · · · c ors associate with tnalnutnllon among school-age
children (Amaecl1i et al., 2013; Fiorentino et al., 2013; dos Santos et al., 2014) while
some others (Saka et al., 2006; Josl1i et al., 201 l; Babatunde et al., 2011) have exa1nined 

factors associated wit11 soil-transn1itted helminth infections. Senbanjo et al. (2011) in 

looking at cl1ronic mal11utrition among a sample of school-aged children in Abeokuta, 

Nigeria, found that atte11dance of public schools, polyga1nous family setting, low 

maternal educatio11 and low social class \Vere significantly associated risk factors. Very 

fe\V studies 110\vever have sought to investigate associations between l-Icl1ninthic 

infections and nutiitional status of school-age children assessed by n1cans of 

anthropon1etry. 

Furtl1er investigations o f  n1ean Z-score values in this study, revealed significant negative 

association bet\veen infection \Vith STI-I and mean lleight-for-age Z scores among 

infected and tlon-infected cliildren. Such significant association was however not found 

ti tl B d · dex "-or age z- scores. Tlus implies tl1at the presence of ST! I or 1e mean o y-n1ass-1n , 1• , 

· · · 
I He ·ght-for-age z score. This association was previously infection predisposes to a O\ver 1 

· · H d ran school-age children by Sanchez et al. (2013).found in a study earned out 1n on u 

· z means as suguested by Sanchez et al. (2013) 
Thus, examining anthropon1etrtc -score O 

. . ct· · I · sight into the impact of STI-1 on children s
mioht be useful in providing ad ttaona 111 

e 

subtle changes missed \vhen focusing only on end
nutnbon status as they may reveal

. l] tu rina of \vasting).outcomes (1 e overa s n o 
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5.2 STUDY LIMITATIONS 

i) This study made use of a cross-sectional st11dy design. This did not allo'vv for direct

causal relationsl1ip between STH and nutritional status to be established. Longitudinal 

studies are better suited for tl1e establishment of direct causality. 

ii) Better suited, n1ore accurate alte111atives to the use of antl1ropon1etry in assessing

nutritional status, such as biochen1ical methods of assessn1ent, were not available to Ibis 

study due to financial constrai11ts. The use of anthropon1etry to assess nutritional status of 

the childre11 is less precise as compared to bioche111icnl assessn1cnts \vhich have given 

reports of significant associations bet,veen STf-l and rnalnutrition. 

iii) Apart fro111 a si11gle stool san1ple being analyzed per participant, the study \.Vas also

carried out during tlie dry season. These n1ay have underestimated the STf-I prevalence 

found 1n tl1e study. 

iv) Recently, Tarafder et al. (201 O) suggested that Kato-katz method of stool analysis,

· · · d · nably accurate for the identification of T.tr1cl11ura and
,vh1ch 1s used 1n tl11s stu y, 1s reaso 

A /un,bn'ciodes but not for hook\vorrns. 

83 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y



5.3 CONCLUSION

The prevalence of Soil-transmitted H 1 . . . e n1inthiasis found in this study \.Vas 29 I o/c Th. prevalence, wl1icl1 is relatively hi h for . . 
. o. rs

d . 
g a fall season of infection trans1nission, could beue to tl1e endemic nature of the it1fection in the study area.

Infection i11tensities observed · tl · in 1is sl11dy were exclusively light lo n1oderale. This is as
expected during the dry season, tl1e period in \Vhich STI-f infection transn1ission occurs
least. 

T11e study prevalence of chro11ic (25%) and acute (19.3%) malnutrilton agrees ,vith 

findit1gs in existi11g literature. Sin1ilar cohorts of children in urban areas in Nigerian have 

been sl10\.vn to  l1ave a lo\ver pre\·alencc, n111inly because they are better off socio­

economically and sanitatio11 ,vise.

Fron1 tl1e results of this study, direct associations behveen STII and malnutrition ,vere not 

found. This may be due to the n1ult1factorial nature of malnutrition causality. Also, 

longitudinal studies are best suited for the establislllllent of direct causal association 

Longitudinal studies }10,,,ever, are very expensive to execute especially in resource poor 
settings of developing countries such as Nigeria. This raises the need for alternatives to

essential research and although they are less suited for establishing causality, cross

5ect:ional studies, such as this study, can help delineate the suspected bi-directional nature

of srus infections and malnutrition. 

", � . .1 T ·tted Helminthiasis and poor nutritional status remain as
�,on,·1thstand1ng, So1 - ransm1 

, bl ng school-age cluldren in Nigeria 1ihe prevalence data
ma.1or public health pro ems amo 

·th accurate and updated information to n1ap out the
PIO\!Jded b)' this study contnbutes ,vi 

. • 1 trition among this important age group 111 Nigeria
s1tuat1on of STH 1nfecttons and ma nu 
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5.4 RECOMMENDATIONS 

The high prevalence of soil-trans1nitted h I . I . ti e n11nt 1 111 ections as \vell as 1nalnutrition 
among the scl1ool-age children sl · 1ows a pressing need for appropriate long tenn and short
term preventive and con·ective me · · d · · · · asutes 111 or er to prevent an increase 111 nutrll1onal 

morbidities as well as n1orbidities related to parasitic infection. ln vic\v of these, 111y

recommendations are as follo\v: 

i) Regular screeni11g of school-age children for infection ,vilh soil-lransn1itlcd hcl1ninths

should be set up a11d n,onitored by appropriately instit11ted and regulated govcn1n1ental 

organizations. 

1i) Periodic adn1i11istratio11 of Preventive Chen10U1erapy (PC) to school-age children for 

soil-transn1itted helminthiasis, as rccon1mended by tl1e World 1-Iealth Organization 

(v\'HO, 2012) s l1ould be in1plen1ented by appropriately commissioned governmental 

organizations. Tl,is ,viii reduce infection prevalence as \Vell as ease infection intensity 

an,ong infected children 

iii) Health promotion to improve sanitation habits among the chiJdren will help to prevent

parasitic infections of soil-transmitted helminths. 

· 1 d ecific nutritional interventions to improve and maintain
r,) � utr1t1onal surve1l ance an sp 

·id uch as the introduction of free meals for children at
adequate nutntion among cht ren, s 

. d sustained by the govemn1ent as a fiscal policy.

schools should be implemented an 

h Id be done in schools and comn1unities in ,,hich

') �utr1t1on education programs s ou 
. b b. 

Ith lifestyles and eating a its

chool cliildren Jive to promote hea y 

t financing and trained personnel for the
. rt such as adequa e 

'11) ProVISton of suppo 

d These ,vill help 1n determining direct
d. should be one.

exetut1on of Jong1tudinal 5tu ies
. infections including soil-trans1nittcd

i.:.... 
malnutrition and vanous

. . r. au!.31 1:y. 1.1Ct,.,cen f the interactions bct,vccn 1n,ect1on nnd
understanding 0 

bclm1ntfiias1 Thur,, a clearer
used 10 delineate c.hr<:ctionality or

i.... nva1labfc nnd 
1nainut.r1ti<>n "ould ""' , � orated will then oc used to ct-up

Kno,..,•Jotf gc ,gen 
:iu ahtY 

1nf1 t1<Jn n1 Jnutnt1on
r nil level!. ofJntcrnctton

bl ntcrvcnuon n 
pra •n1Jtt .11 d u w1,w e 1 

BS 
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APPENDIX 1: INFORMED CONSENT FORM 

Title of the research: 

Effect of So i l -Trans1nitted H I . I . 
Children in Selected p . 

e 
S
n11nt 11as1s on the Nutritional Status of School-Age 

Ogun State, Nigeria 
nmary chools at Obafen1i/Ov,ode Local Govem1nent Area in 

Nan1e a11d affiliatio11 of researcher of applicant: 

This study is being cond t d b M' C 
and M . . . 

uc e y is� .
. A Adeoyc of the deparllnenl of Epidc111i0Jogy

ed1cal Stat1st1cs, College ofMcd1c1nc, University of Ibadan, Oyo State. 

Sponsor of rcscarcl1: 

Tins sn1dy is sponsored by self 

Purpose of research: 

The purpose of this research is to assess the effect of Soil-transmitted I-Ieln1inthias1s on

the nutritional status of school-age children in selected primary schools at 

Obafen1i O\vode Local Governn1ent Area in Ogun state, Nigeria 

Procedure of the research, ,vbat shall be required of each respondent and

approximate total nun1ber of respondents that ,vould be involved in the research: 

Pnmary schools "vill be randomly selected from three wards in Obafem1JO\vode local

go,•emment of Ogun state, and 634 questionnaires ,vill be proportionately distributed

,, ithin these \\ ards 634 pupils ages 5 - 14 ,vill be recruited as respondents for this-

research 

Expected d u  rntioo of research and respondent(s)' in vol, ement:

l t thl•5 research 1n 12 ,veeks. and I expect each participant to ans\,•er, the

expect to carrY QU 

que 11onna1re for approximately 15 nunutes 

.1 1,( ) for paruoipatang 1n tb1s- study.

Iner nt1G1patcu 1:1 ,. 

If. , of Joinlng the rc,carch;

ts tu the rc\poridcnt'i, :.an.,' 
1} 

{ fJ 

11�y,WJII not en t rl1crn L1nyth1111·
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Benefit(s): 

The goal of tl1is study is to assess tl1e I 
b 

preva ence of Soil-tr · d . . . 
wom1 urden as \veil as nutn·t· I 

ansm1tte Heln11nth tnfechons 
. . tona status of scho I I 'Id . . , 

\.Vtll give an insigl1t on tl1e relat· I . b 
o -age c ll ren. F1nd1ngs fron1 this study

. . ions up et,veen soil-t ·t d 1 • . . 
nutnt1onal status. 

ransmi tc 1el1111nth 1nfect1ons and 

Co11fidentiality: 

All infon11ation collected · ti · . . 

recorded Tl. 
I� ,1s study ,v,11 be given code nun1bers and no na111e \Viii be 

· 11s cannot be linked to you · d 
,v·11 . . . 

,n anY'vay an your nan1c and or any ,dent1 fier 
I not be used 111 any publtcat1on or reports fron1 this study.

\'oluntariuess: 

Your participation in this study is entirely voluntary. 

Altcrnati,1cs to participation: 

l�you choose not to consent to your child/\vard participating, this will not be used against
hinlf11er in their school.

Due iaduccn1ent(s) 

Your chi}cL\\ ard \Vil! be compensated ,vith a little incentive comprising a Bobo drink and

a b1scu1t. but they ,vill not be paid an} fees for participation in this research. 

Coosequeaces of participant' decision to ,vitbdra,v fron1 research aud procedure for

orderl) termination of participation:

)' ou can also choose 10 \Vitbdra,v your ch1ld1,vard from the research at anytime. Please

note that ,some of the information that has been obtained about them before you chose to

,,'lthdra1.v them may have been modified or used in reports and publications. ntesc cannot

be remo\·ed anymore Ho\vever the researchers promise to make effort in good faith 10

compl, \\"Jth your ,vJshes concerning them as much as is practicable� 

l. 1 conflict ofi interest:
An\ :.ipr,ar.cnt or poten 1a 

one 

'J'/ 
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Staten1ent of person obtaining informed consent:

I 

to 
l1ave fully 

explained 
·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · and • • • • • • • • • • • • • • • • • • • • • • • • • <. 

this 
have 

• 
given 

research 
sufficient infonnation, including benefits, to n1ake an informed decision.

DATE: . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ... SIGNATURE: ............................... . 

NAME: .............................. . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 

Staten1ent of Jlcrso11 giving consent: 

I l1ave read the description of the research or have it translated into language I 
understand. I l1ave discussed it \Vith the person in charge lo n,y satisfaction. I understand 
that my cl1ild/,vards participation is voluntary. I kno,v enough about the purpose, 
metl1ods, risks a11d benefits of the research study to judge that I ,vant my ch1ld/\vard to 
take part in it. I u11derstand that I n,ny freely stop n1y child/ward being part of this at any 
tin1e. I have recci,,ed a copy of this consent fon11 and additional information sheet to keep

for myself. 

DATE: ............. , .................. SIGNATURE ...................................... . 

.
. .. .. . . . .. . . . . . . . . . . . . . NAME ·························

.. . .. . . . . . . . . .. . .. . . . . . . 

\\ INESS" SIG'1ATURE (if applicable):······································ ....... .

,·,rmTECS' '·AME· ........................................... • ............ . '\"\'ll .... .:, "' --.c••·······--·"' 0 0 0 0 

. u· including contact address, telephone, fax, e-mail and
Detailed contact 1nforma on

• ,. n· of researcher, institutional HREC and head of the
an, otber contact in1orma on

• 

1n5titution: 

db tlie Ethics Committee of the University of Ibadan and
Th1s research has been app:ove y 

be contacted at Bi ode Building, Room Tl 0, 2nd Floor,
f th

· G'omnuttee can . . . iliCJ-cha1nnan o 15 

_ 1 R rch and 'Training College of Med1c1ne. Un1vers11)
Institute for Advance d Medica esea 

h ��1r ahoo.t()moflbadan E·ma1J tf1 llc uv.� · 

In .add1t1pn �f } OU have

re: <;Jr h )OU oan 

V 1 r.11, nc 

any questton 
conwct 

about 

the 

'l 

your ch1ldf,vards part1cipation 
pnncipal 1nvcsttgotor 

PhQnc 

1n thts

lllllC 
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APPENDIX 2: STUDY QUESTIONNAIRE

QUESTIONNAIRE NUMBER .................... .

EFFECT OF SOIL-TRANSJ\IIITTED HELl\flNTHIASIS ON TI-JE NU TRJTIONALSTATUS OF SCHOOL-AGE CHILDREN IN SELECTED PRIMARY SCI-IOOLS A'f
OBAFEM-0\\'0DE LOCAL GOVEilliMEN1' AREA IN OGUN STATE, NIGERIA
Dear Respondent, 

I a111 a postgraduate student of the departtnenl of Ep1de1niology and Medical Statistics, Facully of 

Pubhc Health, college of 1ned1cine, university of Ibadan. Tl11s is an 111lervie,vcr ad1111111stcrcd 
structured questio11naire lo gather detailed u1lonna!lon on soc10-dc1nographic charactcrist1cs, 

Soil-trans1nitted Heln1inth infection history as ,veil as nutritional status a111011g enrolled, school­

age children in Obaf cnu/0,vode local govcnunent area of Ogun Stole, Nigeria. Kindly be s1 ncere 

u1 givj11g ans,vers to the qucsllons asked as all 1nfon11at1on supplied ,viii be treated with l11gh 
confidentiality. Kindly listen carefully to the questions as you arc requested to respond to all the 

quest1ons as 111uch os possible. If you do not understand a quesllon, feel free lo ask the 

intervie,ver lo explain 1t to you again Please do not give ,vrong 1nfom1allon as this n1ay affect the 

accuracy of tl1e data that,, 1ll be collected.

111ank) OU, 

ADEO"\'E, Con1fort Abeni 

.\.ssent forn1: 

, 11 explruned to me and I fully understand the study process, I
�o,v that the study has been \\ e 

l take part 1n the study
assent and W1ll be ,v1l ing to

I . . . . . ... . . . .
. . . .. .. . . . .. .. . . . . . . . . . . . . . -- . . . . . . ..  •• •• ••••• •••••••• 

t/Intervie,v date 
S1gnatutelfhumbpnnt of parttcipan 

IDE" TIFJCATI0" 

• 

zone 

arne of. ffQQI 

.,...,_,,.,� uJ lntef', C'· er 

O .. t of Jnu:P,,e'IN 

.. • • 

. .. .. . � ... , ......... .

• 

• 

-�·"···· 

. . .. . .. . . .. . . . . . . .. . .. . . . . . . . ... . . . . ..... " .. . . .  

... ····· ··----.a ........... ·-· . .  .. .... ··--· ... ·····- . 

. ·-�·· · ." ..... .. �., 

• ............... '!!····· ·-·-· 

• • 
• 

• 

. -·· ... . 

. . -

•
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SECTIO"i I: RESl'O:'liOENTS PERSONAL OAT\J. 

S"I Question 
I Age, as :it your l:ist b,rthd:iy Options 

2 D:ite and tv1onth of Birth 
3 Sex DD /MM 

I. Male
2 Fcm:ilc 4 Ethnicitv - I Yoruba 
2 llousn 
J. lgbo
4. Others (Please Spec, fy) -

5 Rchg,on I Chr1s11on 11 y 
2 lsl:im 
J lr:1tlit 10nul (l'lcnsc Spec1ly) 

4 None, Othcr.1 
-

II 
(> ,, 

Cl3SS I l'nmnry I 
2 Pr1111ury 2
J l'rro1ary 3 
4 l'nmnry4 
s l'runnry S 

' 6 Primary 6 
7. Other (specify),

--

SECTIO'I IJ; SOCIO-ECOl\O,IIC CHAR,.\CTERI� TICS OF PARCNTS/GUARDIANS 

s ::-. Question 
7 Fathcr/t\1:ue Guard1;in's te, c l  of cduc:iuon 

8 F.ilher, f:ilc Guardian's ('Ccup3t1on 

d �on

100 

Options 
I. Illiterate
2 Prim:,ry1Quoran1c School 

3 Secondary 
4 Tertiary 
5. Others (Specify)
I. UnsJ..1llcd workers (manu:il) e g L:ibon:rs
2, Petty Troder e.g Meat seller 
J Skilled workers (manu:il) c i: On,crs,

Cnrpenlcrs, Goldsm,th etc 
4 Skilled workers (Non-manual) cg ( !cries, 

Typists, Reccpt,onist. Pohcc 
S 1'fJjor Trader e.g l\.foror SJ).11C parts tle:ifer 
6 Quahlicd Profcss1onaUAcadem1a: c i: 

Nurses, Lawy=, Um"crsuy lecturer etc:. 
7 Others 

(specify) 

I Illiterate 
2. Pnm.ary School
J Second.tty 
4 TertlMY 
s Othm (Specify) 
I IJ'n!olollc:tl wori<crs (m:inual) e g. ul>ql"Cf\ 
2 Pcny T� e g, f.te:11 aelltr 
J S\:1llcd "'"Orl(m cnwrrclJ ct:, Tall6r 

ft.11o]rt:SSCf CIC 

Sk.11h:1 MJrlcn (No: ITWlu;at ,:; � els. 
'.l)t11su Rettp11on111 Polle 
11.flJOf Tl'2Jkr \VM!i:$al 
d r 
1ju.,IJ'1al l'Jnr�s1��1 �,.1<�·:i c 

IJ! I ft,.,,.,_,.,;t,.,r,u,,.. 

Answer's Code 

Answer's Code 
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I 1 

12 

13 

1-1 

15 

16 

]7 

l 
I 

I louse Type 
1 Duplex 
2 Finl 
3. Bungalow
4 Face -to-face 
5 Others (specify) 

How mQJly s1bling.s (1 e brothers and sisters) do you have? 

HO\\ many wi,es docs your father h:l\ e? (Please Specify) 

' 
Do your father and mother live together? 

I Yes 
2 No 

SECTIO/\ Ill: SANITATIO:\ FACILITIES/ IIVGIENE IIAIHT� OF I Ill lthSl'ONDENT 

Question 

\\'hat 1s your prin1ary source of \\.lier lbr dnnkrng? 

\\'h:it is your secondary �ource or\,atcr for drinking? 

\\nat is yout source of".1ter for other domestic uses 

\\Nt u � JTUJOr ource of.fuel for coolcin,.,

101 

Ort ions 
l 
2 

3 

4 

5 

6 

7. 
8 

I 
2 
3 
4 
5. 
6 

7 
8 

I 
?-

3 

4 

5 
6 

7 
8 

I 
2 
3 

4 
5 

? �

3 

ll 

l 

J 

i. 

I 
, 

.. 

l'ondllol..c 
Spnni./nver 
ltnm water 
\Veit 
Uore hole 
l'rpc borne \\Jtcr 
l'ore water sachet 
Others (please ,pccrfy) 
l'omVlllkc 
Spnng/nver 
Rom waler 
\Veil 

Dore hole 
Pipe borne water 
Pure ".itcr sachet 
Others (please spec1 fy) 
Pond/loke 
Spnngln,cr 
Ra lll \\;)!CT

\VeJJ 
Bore hole 
Pipe borne w:itcr 
Pure wntec sacbe1 
Others (please specify) 
Firewood 
Kerosene sto, c 
Coal pot 
Gas 
OthCT (SJ'C'Clfy) 

Buy 
Gin 

Q:uhcr 

y� 

1'0 

Alw;ays 

Ollm 

$e!dqrt), 
l\i;i)-S 

• II N 

Pl 

Ans \\Cl· s Code 

-- -

, • I • 
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24 

25 

26 

27 

28 

29 

30 

31 

J2 

33 

1,4 

15·

.l I

'"

• 

How often d o  you we.ir your shoes/sandals when at home? 

Do you always \\ash your hands before eating? 

If ans\\er to Q24 1s No. ho,v oficn do you ,,ash your hands
before e:iung 

Do you usually wash your hands with soap and water before 
eating? 

Do you always ,vash your hands oiler using the toilet• 

lf:inswcr to Q27 above ts No, ho,, often do you \\ash youi 
hands after using the 101le1? 

Do you usually "a.sh your hands with soap and ,,:itcr ofter 
using the 101le1? 
\\ 'here do you defecate n1 school? 

\Vherc do you defecate 'nt home" 

�I home, is the place of defe.:u::iuon w-ithin or outside your

house compound 

J, :ibo• e ts outside )louse/compound,
lf.:nns"-cr to quesuon -
hbl\ � IS I r'l 

- - kcnds or dunng 
Ob :)'.t)U:� m afic-6.sr-ltool dunng' wee 

. � _l:iblilli;� 
"=" 

V.:fici,:;do >.'OU usµ;1ll,r-$"'im l,hm you .s 
-

-

' 

I 

2 

3 
4. 

I 

2 
I. 
2. 
3. 
4 

I 

2. 

l 

2. 

I. 
2 

) 

4 

l. 
2 

I 

I ' 
2 

3 

4 

s 

6 

7 
I ' 

2 
3 

4 
s 

6 

7 

I 

2. 

3 
4. 

I, 
2 

I 
3, 

•
I,

2,
I 
2 

J 

4 

5. 

10 

Ah,a)'S 
Ofien 
Seldom 
Never 
Yes 
No 
One third of the time 
1 lulfthe time 
Two thirds of1he time 
TI1rcc qunners of the I imc 
Yes 
No 
YC.!l 
No 
One th

ird of the omc 
llnlfthc time 
r,,o 1h1rds oflhc tune 
t hrce qunrtcrs of the lime 
Yes 
No 
Pouy 
Oush 
Open field 
Pit lntnnc 
\Voter closcl system 
River 
Others (specify) 
Potty 
Bush 

Open field 
Pit Jatnnc 
\Voter closet system 
Rl\er 
Others (specify) 
Outside House 
Outside Compound 
\Vithin llouse 
\Vitb1n Compound 
Far 
Not 100 far 
r--:ear 
Yes 
No 
Pond 
Lake 
River 
s ... ,mmmg pool 
Odien (specify) 

2 
J 
2. 

--�-, 

I ' 
I I 

I 

i • 

' 

I ' 
-

-
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40 If answer to Q38 1s yes, please specify name of dewormmg drug(s) 

SECTION V: ANTHROPOl\lETRIC NtrrlllTIONAL DATA 

S'N Question Options 
41 \Ve1ght 

42 Height 

43 Stunttng (I le1gh1-for-agc Index <2SD) 

44 Thinness (Bl\11-for-ogc Index< 2SD) 

45 Underweight (Weight-for-age< 2SD) 

�13 Childs Age.---''- - - (Veal'!> \!onths) 

SECTIO'\ \I: P \RASITOLOGIC,\L FINDINGS 

SN Egg, 'slide 

46 Ascaris lun1bnco1dt•s 

47' Trich11ris 1r1chi11ro 

48 Hool.."I\Orn1s· ,Vccator 
amrr1cn11us 

49 ,�nC)•lostonm ·duodrnnlc 
-

-

50 :V1acroscopy , ·
'--

---�------

(Kg) 
(m) 

I Yes 

2. No
I Yes 

2 No 
I Yes 

2 No 

Eggs/g1on1 (qig) 

J01 

2 No 
I 

2. 

Answer Code 

I I 

I lcavy-mtensily threshold I lc.�vy-1nlcnss11y 1nf�cllon 

>SO 000 epi: Yes No 

�10 000 cpg

>4000 cpg

>4000 cpg
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SECTIO� \'ll: DIETARY ASSESS�IENT USING FOOD FREQUENCY QllESTIONNAJRE 

I would like to know your nonnal eating pattern o,·cr the past mond1s. Please tick cverythmg you normally cat or drink unJcr the

appropnatc column For example you can indicate \\hcthcr you normally cat the food once a cloy by 11ck111g ( IX o cloy) or otherwise 

:is apphc:ible to you Th:ink you 

LISl OF FOODS FREQUENCY OF CONSUl\ll'TION 

>3X o <JX n >3X a 2Xa lX a 2X u IX a day Rn rel) /Or.en, I on n 11 )' 

IUOnlh 111011th \\CCk \\CCk wee!- dO) (e. i: Scu�onnl fruit,) 

Cereals and cereal 

products 

Rice -

\1:iizc 

Sorghun, -

\VhcatiFlour -� 

Oat 

Scn10, ua 

Bread 

Sp:ighcu 

Com !1:ikes 

Root .Tuber, plantain ,t 

their rroducts 

11 )'"
am

C:llSS3\':1 

S"'crt Pobloes-

C(,c�-;im 
-

Pl:unu 

'i�,"Jl ni:iu.-
' -

p� .flour' 
- -

• 

\ll'at,. p:111111} 11nd (hb . 

pre>ducu 

I"·---�·- ' 

'"'"" -
... -1 .. ..,_. -

' -
F�� 

-

--
' 

'""j r..a!!: ii 
II 

,. 
u 

�-
•• ::. "t! ,, ] � �-.. 

-�
. -�

--
-

-
• 

10-1

Never 

-

. ' 

- - ,

� � 

-

•
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\1ac�erel 

Cat fish 

l 11us

Dried fish 

Fruil� and Vcgclablcs 

:-V1:ingo 

P0\11'3" 

Pinc apple 

Apple I' 
'' \Voter melon 

Garden egg 

Sui;Jr c:inc 
., ' 

Orange 
: 

OanonJ -

Ca,hc" 

C'llTTOI 

Tomato 
-

R1pcpcppcr •• 

Asp:u.igus ; 

Sp1n:ich -
I I0 ll<T )c;if I 

P,1,mpl..in lcif 

\Jilk :ind \lilk producl 
I I 

R.o" co" m,lk (cg \Vara)

Pro,c$ ciJ m1 II( 
I• . 

Yo.,,hurl I' 
lt'e-qcrn.: ' - -
(?it� ' - I I 

t I 

I l.r,:amr$'aod ,:rain,� ' . - -

("j 
I 

� ' '
• 
--

' . l 

l"au a.o!I nr,iiil wedf 
,_ 

I• t i 
J -\" . [., r , -

-
_,. 

- . ...,,, ' 
- ·H � 

.___ 
lwi, az:, J .. 

..., -f.., -' 
-� l 

"' ' .... -

JO I 
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Other\ 

Caffeine 

Cocoa or cocoa products 

Chocolate 

SECTION D: T\VENTY FOUR-HOUR DIETARY RECALL 

ow I would like you to tell me e, cry thing you had lo cal and dnnk ntlcr you woke up }CSlcrdny mom mg Include cvcrythmg you ate

and drank at home and away. even snacks, tea or coffee. 

I 

I 

Date 

Item Food/Drink Ocscripuon or I ood or 
No Ad<liuon Onnk (use volume, size or 
(a) (b) Price) 

(c)

-

I 

! ' 
-

I \\':is food int:ike usual" (YesNoJ 

If no, ho,, "� 11 unusual" 

2 \V� 11 "� :i fe:i5t d.l�., (Yes �o) 

-

• 

3 
- cvr.-.1 lf)C:S did sickness arr�, appcnle

P=be for s1ckness 

�o 

CSJ �,., (l.ocre.lSe or 0ccrcasc

• .  l)p,nq: fill.J.l!iftolumn of !he Corm

• •

Day of the \\ c-ek 

rlocc Time Amount (how n1uch did \Ve11,;h1 
lnkcn you ncluolly rot/dnnk?J C(]IJ I\ I 

(d) (c) (I) (g) 

4.Probe for supplements (1ron.an11malarial, 
v1tnnuns, other supplements) (Yesr.-;o) 

lf yes, specify 

5 Probe for fermented b,:ver.iges consumed 

I' 
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APPENDfX 3 Snapshots of Parasites Observed during Lab Analysis of Stool Sanmples 

• • 

,. 
. ( . 

J. 

• 

•• 

\ 
.. 

• 

• 

Tr1cl111ris lric/111,ra A.\ct.1r1s /11111br1co1des 

tr Ocie AJ3)1

JO/ 
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APPENDIX 4: School One, MAME Comprehensive College (Private)

J 
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I 
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APPENDIX 5: School Two, Christ the Redee1ner Nursery and Primary School (Private) 

• 

11n 
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APPENDIX 6: School Three, Emmanuel Group of Schools (Private)

( 

JJI 
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APPENDIX 7: School Four, OOLG Primary School, Seriki Sotayo (Public)

--, 9 ' ...... 

j t.1 
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APPENDIX 8: School Five, Saint Peters Primary School, Alapako-Oni (Public)

WllL 

... _ 

.... 

11}
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APPENDIX 9: School Six, Ancient of Days Nursery and Primary School (Private)

• 
•11 •• 

-·
--

-�-

tJA 
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APPENDIX 10: Scl1ool Seven, OOLG Primary School, Ogunmakin (Public)

1 f ., 
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APPENDIX 11: School Eight, OOLG Primary School, Ladijo (Public)

• 

• r" 

I Tf> 
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APPENDIX 12: School Nine, Anglican Central School, Ajebo (Public)

...... 

. ' 

S; 

f 17 
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APPENDIX 13: School Ten, Saint Peters A11glican School, Abatan (Public)

' 

• 

I 
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APPENDIX 14: School Eleven, GOD First Nursery and Primary School (Private)
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APPENDIX 15: Researcher (Miss Abeni Adeoye) at the Northern Border of 
Obafemi/Owode Local Government Area on Schools R ecruitment Visit Day One 

1 Thank YOU DEAR LORD JESUS! It ,,as
EAR HEAVENLY FA THERESSED HOL y SPIRIT! I Love 't'OU!ThanltYOU D 

ank YOU BL 
1i�ou from Start to Finish. Th 
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