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ABSTRACT 

In order to assess the nullitional status of preschoolers in cassava-growing areas of 

Nigeria, anthropometric measurements of 437 preschoolers aged 0-5 years were ta.ken in 

378 randomly selected farm-households in 63 villages from cassava-producing areas of 

Nigeria. Growth deviation from NCHS median, pcrccnl.lge prevalence and severities of 

undemullition were calculated based on the National Centre for Health Statistics (NCHS) 

reference. Also calculal.Cd were mean daily food nutrient intakes and adequacy ratios, using 

food cornposiuoo tlble Calculations were made for overall sample of the preschoolers and 

by age groups and gender. A™>Ciation between anthropometnc Indicators and household 

characteristics, health and socio-economic factors, household cash income, expenditure, and 

consumption on all food, cassnvn nnd on other staples respectively were assessed. 

Significance of difference was determined by Chi-Square or General Linear �iodel. 

On the overall basis, calcium, viLatnins A and C intakes were higher than 

FAO/\VHO/UN (1995) requirements. Other nutrients intakes of the preschoolers were 

lower than their body needs. The growth deviations of the preschoolers in the overall 

san,ple by the three indicators (below median • 2SD weight for age, height for age, and 

weight for height) were above median • 2SD. The differences In the growth deviations 

were significant and highest in the age group 48 -60 months. Energy and protein adequacy 

rauos for the youngest age group (0 · < 12 months) and protem for 12 • <24 and 24 . < 48 

months old exceeded that of  requirements. The same IS true of iron, vitamins A and C in 
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all the age groups except of vitamin C in the 48 • <60 months age group. Female 

preschoolers deviated less from the NCHS reference population than male. The nutrient 

adequacy ratios of both the males and females were lower than the requirement� except for 

iron and vitamins A and C. 

The growth deviations were s1gn1ficantly less among preschoolers 1n large than in 

small households, and in those whose mothers' had some formal education. II was less 

among preschoolers 1n households with access 10 potable wa1er supply 1n those that had not 

suffer«:4 from diarrhoea, and among those from high sales income households. 11,e 

deviations were less among preschoolers from high than among those from low cassava 

food expenditure households except In the case of weight for height indicator. The 

deviations were significantly less an,ong children from high than among others from low 

tolal food expenditure households for all three indicators (p <0.05). 

Three conclusions emerge from this .11udy: first, the nutritional status of  the 

preschoolers is  above median • 2S0 NCHS reference population: however, there are 

significant differences between sexes and among age groups and as.soc:1alion with some 

household characteristics, health Md socio-economic factors. Secondly. 101.al expenditure 

on all food rather than expenditure on individual food items determined the nutritiorlal 

status of preschoolers. Thirdly, children from high cassava food expenditure households 

had better nutritional status because such households had higher sales incomes and hence 

spent more on food than low cassava food expenditure households. 
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1.1 llnckgrounll lnfon11ntlon 

CIIAPTERONE 

lNl'ROOUCTION 

Z..lnlnutn11on, a public health problem is as common 1n Nigena «1\ elsewhere 1n 

Africa, Asia anLI soulh Amenca bul ii 1s not universal within each country or conunent. It 

occurs in certun places, al ccrtun umes and among certain people. The cxncl incidence and 

prevalence 1n Nigeria are unknown despite several nutntional surveys on bolh local and 

nauonal levels 1n the past years (Morley, \Voodland, Martin and Allen, 1968), and huge 

volume or knowledge on human nutrition Goldsmith ( 1975) has no doubt thal throughout 

the whole country, the incidence of malnulri1ion is high although the true nature and extenl 

throughout the country is largely unl.nown. 

This pubhc heallh problem 1s most prevalent in preschool children because or the 

nature of their vulnerab1hty 10 111-heallh (their requirement for achievement and 

maintcn:i.nce of he:llth include extra requirement for growth and development) and increase 

in the proportion of p�hool children in the tol:ll population or many developing countries 

(lndian Council of Medical Research, (IC�fR), 1974). Consequently, the nuinuonal sllltus 

of the populauon of preschool children has come to be generally accepted as an indicator 

of the nutritional status of the community (Aldnlosolu :ind Hussain, 1985). 

Early malnutnuon which stunts growth has been repc.itedly reported to contribute 

to poor ,ntellcctual and physical development of children (Soysa and \Valerlo\v, 1981; 
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Hoorweg, l976) and con!,Cljucnlly �tlncs development. Morbidity and mortality which arc 

some of the disastrous effects or n1alnutntion in children in particular arc common 

phenomena in many u:chnologically developing countnel of the world (Goldsmith, 1975). 

Severe or n1oderalc 1nalnoun!Jimcnt of children under five 1s inconsistent with building the 

long-tenn future generation or a counlJ'}'; protecung the nutritional status of children i s  not 

''Just welfare''. it is economic investment of lhc most fundamental sort related to economic 

producuon in the long tern,. 

There 1s now a growing rcalizauon that malnutrition is not only a problem of food 

supply but can be a function of mon� con1plcx factors The nutritional status of an 

individual is the outcome or a complex intc:mcuon of broad r.inge of host and environmental 

fac1ors, the latter encompassing physical, biological and especially soc1o-cuhuraJ ones 

(Pclh:t, 1983; Taylor, 1978; S:ihn and Scnnuhaw, 1983). Alinmo (1983) has observed that 

socio • cuhuraJ factors such as social pos11ion of each individual 1n the family , sequence 

in which meals an: served, atutudc toward food, food as an c,prc5Sion of prcsugc, taboos 

and the obligations of hospitality are also important in considenng the quality and quanuty 

of food consumed by a mcinbcr of the community l1's ctiolog1es include low income, 

uneven household food distribution, poor S.'\llitation, 1nfcc11on, lnad�u3tc food marketing 

and prc.scsvalion (Berg, 1987), as well as poor knowledge of nutntion (Chen, Chonedhury 

and Huffman, 1980). Household socio-economic characteristics also dc1em1ine to n large 

c>.tcnt the nutritional status of children 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



3 

Since malnulnUOn is a \ICI') coniplex problem, mull1foccted str.ucg1es are required

to combat ii ll 1s therefore 11nportan1 to determine its cauS311VC factors before appropnate

intervention can be in,plcmc:ntcd. To develop an effective preventive program against 

molnuuition, it 1s nl.'JCCS.\3.ry not only to a�« lhe nature and magnitude of the problems but 

to idenufy factors affccung 11 and 1he1r relative importance. Anlhropomctnc and food 

consumpuon surveys are reliable me1hods of assessment of nutnuonal st.'IIUS of people in 

a community (Oav1\on, Passmore, brook nnd Truswcll, 1975) 

The inextricable connccuons between soci:il condiuons, economic development, and 

the nutnuonal sLatus of human groups have been of rcscarth interest to nutriuonists. 

Anthropometry is 1hc re;idily avn1lnblc method of assessing nutritional status. It includes 

weights, heights, head, chest, mid upper arm circumference, triceps and slonfold 

thickncsscs. Slanfold th1cknesse� are mcan1 10 reinforce nnd improve clinical judgement 

in as�ng nutriuonal �1..,1us and grov. 1h of children (\VHO, 1987). Anthropometric data 

in spite of their lim11.ations provide the most valid a.ssr.s.smcnt of physical growth, body 

composiuon, and general nutrition.11 status that is feasible for use 1n screening programs and

standnrd physical examination (Roche and Mckigeyi, 1975; Benefice, Chevssus-Agncs, 

Maria and Ndiayc 1980). Children at the extremes of distributions of anthropometric indices 

are more likely to be either over-nourished, under-nourished, or suffering from disease. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



4 

1.2. ldent1nc.11tlon or probleul!I: 

Ca\,ava (manihot utilis1111a) 1s an eictcns1vely grown food crop 1n Nigeria. It is 

grown over a wide range of climate, soil, and other ccolog1cal factor5 1n all Sillies of the 

country In the southern sillies, a cassava based farming system is widely idcnuliable, 

Cassava 1s a basic food staple of mo�I people 1n Nigena. Depending on variely and 

cyanogen contenl, it can be eaten raw, boiled, pounded into fi-,f11 or as processed ,:arri, 

l11[11n, e1c It\ role 1n \upplcmenung household income is not in doubt (Nweke, 1996) In 

so1ne areas, 11 accounts for as much as 50 percent of household income. It is a secun1y 

crop as it ensures food supply when all other crops have failed In all considerations, its 

importance 1n the rural fann economy food security 1s well csuibhshed. Yet, food 

production 1s low and most of cassava products, e.g. garri arc nol affordable to many 

households 

Cassava has for long and erroneously been considered 10 be an infcnor e-0mmodity 

(Ekpere. U...-po, Glc:ison and Gebrem�kel. 1986 ). 11,crc IS a perceived inverse relauonship 

between cassava consumption and s1a11dnrd of living. For 1nst."lnce, lugh ca.ssnva 

consumpuon is ollcn presumed to as.soci:ucd wilh malnutrition (Ekpcrc, et al., 1986 ). ThJS 

myth associated with cassava 1n 1he p.,st, in some pans of Nigeria, made the crop appear 

inferior to yam It is believed that lwash1orkor due to protein deficiency is more common 

in )Oung children weaned onto e3�va rather lhan millet or maize (Tyllcskfu and Tyllcskar, 

1988) Pew studies conducted on the nutrition arc fragmented, controlled by different 
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authors (Nnayelugo, 1982; Nnayclugo, King, Enc-<>bong and Ngoddy 1985) with different 

mcthodologi� at different periods of the year Other works (Alonlosotu and Hass:iin, 

1985; Addo, 1984) were not specific on preschoolers. In addition, there 1s hardly any 

work that has included an analysis of the effccl.S of socio-cconon1ic factors o f  preschoolers

1n Nigeria. There are not only age, or sex-related differences in the nutriuonal 5131us but 

also socio • economic and geographical location differences. In some geographical arc.as 

there 1s a relatively high prevalence of wasting with relatively low prevalence of stunting, 

\\hcrcas in other are:u the opposite 1s  found ( Keller and Fil ln1ore, 1983; Anderson, 1979) 

There is need for compreht:nsive data that would address the magnitude and nature 

of malnuu,tion of preschoolers for the cnurc C3$$1V3 growing iU'C.\S of Nigeria for the same

period of time for use 1n the nauonal nutrition policy, public hc:\lth, and nuuition programs, 

planning and for international comparison. Such data ,viii provide useful 1nfom1a1ion for 

food and nu1n11on policy formulation and for long term nutrition and health surveillance 

activities al nauon3.I level It will also provide extra data on the evaluauon of health, 

education and agricultural services and action. 

1.3 Oatn Source: 

This work is based on information the rcsc.a.rchcr collec1ed in 1he year, 1992 

during CollabOrallve Study of Cassava in Africa (COSCA), funded by the Rockcrfcllcr 

Foundation. COSCA 's aim was to collecl au1horita11ve information over a wide area on 

cassava producuon systems, processing methods, markcl prospects, and consumption 
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patterns and nulritional status, as a guide for c:l.S$;111.l rcse:iri:h COSCA covered Cote 

d'lvo1rc, Gh.w, Nigeria, Tanzarua, Uganda and Zaire, wluch together produce about 70� 

of the cassava output 1n Afnca. These counlriel were suflic1cnlly vanable in the key 

factors ( climate, demographic and 1narkct-prcssurc.s ) that were hypothesized to be 

detern,inants of cass.iv:i producuon in Afnca ( C:i.rter and Jones, 1989) 

COSCA is being executed 1n llu-ce phases a.s follows· 

Phase I involves a broad charocierizauon of the following: 

I. Environment (physical, social, cconom1c)

2. Production

3. Processing

4. Markeung

S. Consumption

Phase n deals wilh cassava production det.nils such ns: 

I. Yield

2. Land area

3. Utilization (sale/home use, processed/fresh use)

4, lnput/outpul 

Production prnc1iccs 

Phase 111 involves dcUliled studies on poslharvcsl issues: 

I. Procesl1ng
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.Characteniauon or Lechniqucs 

Producl quality asscslmcnl (nutritional, 1ox1city, and quality assessmcnl) 
• 

2. .Markeung

3. .Nulrit,on/Consumption/demand

Phase I survey v.oas conduclcd in 1989, Phase II in 1991, and Phase Jn in 1992.

1.4 Objectives 

Overnll: 

LO assess the nulritional s1a1u� or preschoolers in cassava growing areas of Nigena 

Spectnc: 

I. to determine 1he an1hropomc1rie values and food inlakes of lhe preschoolers

2, 10 compare the an1hropomctric value1 of the preschoolers wilh those or NCHS 

(1976) reference population with a v,cw 10 finding level or malnulrition 

1 10 compare the nu1ricn1 intakC5 or 1he pn:5Choolcrs with those of FAOf\VHO/UN 

(1985) and \VHO (1967) recommended nulnent requ1remcnLS 

4. to determine any age group and gender d1ffcreoccs , n  the anthropometric indices and

food intakes of all the preschoolers

S. to determine whether there arc differences in the mean indices of the nulritional

status or preschoolers by some household charac1enstics, health and socio • 

economic variables 

6. to examine s1.11is1ical association be1wcen the nutritional siatus indicalors or
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preschoolers and other household characleristics, health and socio-economic classification 

and non - class1ficalion vnriablc.s 

I .S. Hypothesb 

I. the mean anthropometric indices from pre5ehoolers and NCHS intemahonal

slnndard arc equal

2. the nutrient intakes of preschool children and FAO/\VHO/UN (1985) and WHO

( 1967) recommended nutrient requirements are the s:ime

:i. no significant differences exist by age group and gender or the preschool children 

al 5 \\ level of probability in: 

a) the anthropometric indices

b) the pcrcenmge prevalence or malnulriuon

c) the nutrient intakes

4. no sign1fican1 differences exist by each of lhe following factors' sub - groups of

preschoolers 1n the mean anthropometric indices

a. household charactcnstics

b. health factors

c soc10-cconomic factors 

5. the level of nutritional status of preschoolers is independent of the household

characteristics, health and socio-economic variables 
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CIJAIYfER T\,\10 

LIT�RA fURE REVIE\V 

2.1 Nutritionnl ,tntu, nnd 1111:thocl\ of �css1nent 

The ii.ale of health of an individual taken in conJunction wtth his food intake 

and dctem1ined by this intake 1s referred to as his Nutnlional Stntus (Nnanyelugo, Ngwu, 

Asinob1, U-.-.-acgbute, and Okeke, 1992) According 10 encyclopedta of Food Science, Food 

Technology and Nutrition (199J), nutritional status of the community is defined as the 

pl'C5Cncc or absence of dict-n:lated diseases which 1s rel:itcd 10 the ht:illh and well-being or 

the community 

Nutritional sL'ltus daL'l assess the prcvn.lence or m:ilnutrition in cross-leelional studies 

and/or the study of the as.sociauon or malnutrition and iLS dettrminant in longuudinal studies 

(Encyclopcdia of rood Science, rood Technology and Nutrition , 199)). An additional and 

important use of these data is for survcilla.nce or intervention programs {WHO, 1987}. In 

this case the data collected is often hn111cd 10 the most relevant indicators of m:iJor risk for 

the population surveyed. The most vulnerable groups inside the population are pregnant and 

lactating women, children, adolescents, and the elderly. Consequently, nulriuonal sll!tus 

can play an 11npon.1nt role 1n solving or preventing nutntion problems. 

t.lany authors have used different methods singly or in combination for assessing 

the nutritional status of their mrget popul:11ions such as anthropometry and c.hn1cal signs 

(Nnanyclugo, 198a) and 1982b), clinical cxarninalJons, biochemical, and dietary (Davison 
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et al., 1975) and anthropometry which hal grc:illy been used in several African countnes 

lo oblllln the incidence of malnutnlion ( Anderson, 1979; Aguillon, Cacdo, Arnold and 

Engel, 1982) as 1n different p3It of Nigeria and other developed countries ( Chen et al 
,

1980; Grantham· t.lcgregor, 1980: Demey, 1983). 

It is widely accepted that for practical purposes anthropo1netry is the most useful 

tool for assessing the nutritional status of  children (\VIIO, 1987) Besides being rapid, 

portable , non 1nvas1vc. inexpensive and simple in principle (\VIIO, 1987: Jcllifrc, 1966), 

mainly useful 1n population based field rese:irch, 11 c:in be a valuablt adJunct to clinical 

appraisal prov1d1ng a quantil,'ltivc indic:111on of the rapidity of siu: 1ncrc:ue, the rel:it1ve 

amount of different tissues present and :in ind1c:it1on of the effective calories excess in 

children and adults. The class1caJ use of anthropometry as the most rc.idily av:ulable 

method of as�sing nutrition st.11us is therefore logical Other n1ethods, such as 

b1ochcm1caJ and 1mmunologicaJ test, intake studies or the use of clin1cal signs arc relatively 

uncommonly used because they tend to suffer from one or more of lhe following 

drawbacks, insensitive: to subclinicaJ protein-energy malnutrition, liable lo short tenn 

variation, feasible only on a small scaJc, due to pcnonnel equipment and time requirements, 

and melhodolog1caJ difficulties, inaccurate, or susceptible to researchers subjcc:11v11y 

(Hitching, 1982) 

Although biochcmicaJ and clinicaJ techniques llllly provide more specific infonnation 

on the existence of 1nd1v1dual nutrien1 defic1enc1es, in many ca.scs lhc.sc examinations 
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become deplellld. Thus lh� lancr 1cchn1qucs arc useful in characterizing cx1s11ng 

nutnllonal problems, but are I� helpful when prcd1c11ng lhc likelihood of future deficiency 

statu�. 

Spcc1fically. dietary \tu1.hes are difficult to collect and analyze. Although many 

aulhors have used 1 1  in the nutriuonal swtus assessment (Addo, San1pson, Kareem and 

Jibrim, 1988; Allen, Black nnd Dacstslrand, 1991, Chnndhung, 1984 ) II has some 

limitations. \Vhilc anthropometry may index the problem, e.g. growth failure, it does not 

by itself 1dcnlif>· the SJ)C(lific cause or indicate the specific 50lution For instance, 

identification of poor growth only 1nd1catcs that nulrillonal problems e'.'CiSI, without denoting 

the specific limiting nutrients or the cause: of deficiency. It is therefore not always a 

sausfnctory indc.� of response. 

Since each of these assessment techniques provides different and incomplete 

informauon on nutritional status, they must oncn be used in concen to characterize the 

nutritJonal cond1lion of an individual or populalion. 

2.2 Nutritional nnthropo1nc111 and physicnl growth ncllievcn1co1 

Nutritional anthropometry 1s conccn1cd with the mcasurc:n1en1 of the 

variauons of the physical dimensions and the groS3 composition of lhe human body at 

different age levels and dcgrl'CS of nutnlion (Jclliffe, 1966). Food Science, Food 

Technology and Nutrition encyclopcdia (1993) defined anthropometry as comprising 

techniques which l't'.:ldily contnbute to a more in-depth understanding of body composition 
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and nutritional status allowing the quantllication or observations and the obscrvauon of 

changes '"llh lime 

According 10 Scone and Latham ( 1995), an1hropomctry involves the me:uurcmcnts 

of growth and Sl3turc. This physical growth 1s considered one of the maJor outcomes of 

the intcracuon between nutrition and the environment Similarly, Hitchings (1982) delined 

illlthropornctry as concerned ,v11h the evaluation of growth-rclalcd outcome vanablcs, e.g. 

the human biology vanablcs relates intake, absorption. and health to nut.ritional status in a 

dynamic fran1C\�ork. Behaviomltan1hropologic:i.l factors determine food preparation, intra· 

family distribution and breast-feeding practices, given a level of food availability The 

types and quantities of food for consumption arc innucnccd by 13.Stcs and preferences, but 

largely deri"e from economics and agriculture, public health C:111 change the punty of water. 

the cxposurc to infection, and S.'.lllita11on facilities in the cnvironrncnt The variables greatly 

affect nut .ritional status 1n one way or the other. 

Anthropometric mctllods arc based on a model of body compos11ion which cons1sLS 

of two distinct companmcnts: fat m:w and fal free mnss (Food Science Food Technology 

and Nulriuon cncyclopedia, 1993). This two companment model of the body composition 

delines the fat-free mass as a companmcnt consisting of body cells including skeletal 

muscle, extra cellular ·water, the skeleton and connective I.Issue. Anthropometric 

measurement C:111 1nd1recdy assess the two body companments and thus provide an indc:1; 

of nutritional suuus. Alteration in body fat content generally arc sensitive 10 changes 1n 
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energy balance. Chronic malnutrition 1s rcOoctcd 1n changes 1n protein stores found 

prcclom1nantly 1n skelc1nl muscle 1n the body Sclccrcd body measurements can therefore 

give valuable information concerning certain 1ypc.s of malnulrition 1n which body size and 

gro�s body compos11ion are offectt:d Jelliffe ( 1966) dcmonstrat.cd the drama11c historical 

examples of the effect of nurrition on anthropometric measurements 10 the lower weights 

and heights of Eurof)C31l school children 1n Paris follow1nf prolonged and severe ,�.ir-time 

dietary resuictions. Conversely, and probably mainly because of improving nuuiuon. the 

Stature and weight of children Md adults have incrca.5C(J progressively over the past hundred 

yc:irs 1n both Nonh America and Europe nnd more recently 1n Ja� and Jamaica 

The measun!ment of anthropometry classified into four broad catcgoncs a s  follows 

(Food Technology and nutrillon cncyclopcdia, 1993) explains the lint.. �we.en 

anthropomet.ry and growth. 

I) Body weight. Growth increases as body ,veight increases.

2) Linear measurement, such as supine crown heel and c1TOwn-rump lengths 1n early

infancy or s1311ding nnd sitting height after 2 ye::i.rs of age, limb lengths, the distance

between specific anntomicaJ landmarks, such as the width of pectoral and pelvic

girdles and head circumference these arc all funcuons of skelcuit growth.

J) Limb and abdominal tircumfcrcnccs, which are used as indirect indice.s of son

tissue mass

4) Sklnfold lh1ckncsses :it an:uomically defined sites. Su11.3ble c:omb1nat1on of skinfolth
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thickness measurements predict body fat mass and when combined with 

measurements of hmb circumference and bone diameter, can be used to derive 

estimates of skeleial muscle gro" th. 

Jelhffee (1966) grouped the measurement as Body weight, linear measurement and 

soft ussucs 

The use of anthropometry 1n the a�ment of physical growth dimension has been 

"idcly ru.ommcnded (\\ HO. 1983) and used primarily owmg to widely accepted pracucaJ 

purpose of anthropometry. l'.1easurcmcnts of weight, height, arm circumference, and lliceps 

sklnfolds thicknC!.S an: commonly n:cognized as 1mport:in1 indices of nutntional status that 

is of protein-energy rrwnutntion. Heighr, usually assessed in relation to a populauon 

SWldard and opn:w:d as heigh! for age is oommonly used as an indicator of lhe chron1c1ty 

of undemutnlion, long11udirial measurements of height velocity arc particularly helpful an 

this respect (Nabarro, 1983). Weight, usually assessed as we1gh1 for heighr responds 

rapidly 10 changes in nutntional starus and provides a useful 1ndlca1or of nurnuon of the 

individual dunng the 1mmed1are preceding period (\VIIO, 1988). 

t.1ore sublle conclusions about the history of an 1ndiv1dll3l's growth status can be 

derived rhrough the use of add1tion2I anthropometric panmct.ers especially those 1h31 

provide an todc:.l of body compositloo Thts method 1w been widely used by Cole and 

Udelcv.c ( 191!9) on the analysis of the body composauon, energy, prot.e1n and iron ,nta�c 

of Nagcrun fcm:ilc: nu fling �udcnu U0'4'C\cr, lla.logun, 01.&\\0yc and oladipo ( 199-1) used 
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Body mass index (B�tl) also called lhe Quetelel (\Vt/Ht') 10 determine anthropometric 

1nd1ces of male and female Nigerians of different age groups. 

Anthropometric assessment or rat-free mass nnd fat mass are obtained by lhe use of 

upper ann. It contains both muscle and subcutaneous fat, so lhat me:tSuremenl of  the 

cin:umfcrencc of the mid upper arm may be used as an index of nutritional st.atus. In under 

developed counlrics where the populallon 1s often malnourished and with lillle fat reserves 

a change in this measurement can reflect total body protein stores. Sena! measurement of 

the upper ann circumference may be used to monitor nutritional intervention Others 3l'C

mid arm muscle circumference and mid arm muscle an:a. 

2.3 Anthropometric lndkcs ood growth lntcrprctotion 

The common anthropometric measurements used :ire weight, height, and age 

(WHO, 1987), and these parameters a.re combined to form the anthropometric indices such 

as weight for age, he1gh1 for age and 11;eight for he1gh1. Weight 1s the simplest 

anthropomctnc measurement or growth and nutrition. Presen1ilt1on of weight levels of 

community can be expre1Sed for children in tenns of percentage in vanous percentiles of 

s1andard1 or as percentage in the degn:c of nulnutntion proposed by Gomez (1956). 

Altem.atively, weight can be cl:lisified 1n Gomez scale as having lint, �nd and thud 

degn:c malnutriuon Tius prepos111on for Gomez i, somcumcs crilic1zal for being made 

-.1th refcrc:nc.c lO U1Lcm:u1onal � or wdgh1 for age, for eitamplc Gomez cla.uification

put again� uand.vd value, 90,t nonn:il, 90-7S" rnild m;ilnutrition (grade I), 75,61 � 
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moderate malnutrition (grade 2) and less than 50% severe mnlnulriuon. 

A� there 1s considerable dispersion or individual body-weight even within 

presumably well - noun\hed communities, 11 may be belier 10 express weight in relation 10 

some fixed parameter rather Lhan in absolute 1ern1s (Garn, 1962}. For inslallce, body

we1gh1 may be related 10 head circumference 1n early childhood, but this is not always 

sn11sractof) in practice owing 1.0 lhe difficulty in obtaining lhe later measurement accurately. 

Also we1gh1 correlated with height (or length) can be employed 10 detect both under and 

over nutntion. This can be explruncxl by Watcrlow classification of malnu1n11on (Table I). 

Table I : Cl:i.sslficnllon or mnlnutrltlon by \Vnterlo,1 (1977) 

Height for Age 

,r, of lntemauonal 
Standard 

> 90,L

\Veigh1 for he1gh1 ,r, of ln1cmalional Standard 

<W� >W,r,

Stunting and \Vasling (Acute 
or chronic Pl:.�I) 

Weight loss but no Stunting 
C acu le P E�1) 

Wasting and/ or 
S1unung 
Chronic (PE�I) 

Normal 

110% 

Obese 
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The disadvantage 1s  that height 1s also affected by malnulrilion during growth. 

Nevertheless, the correlation can be useful 1n assessing protein-calorie delie1cncy of early 

childhood, because the growth reta.rdauon that occur affects weight markedly and height 

only lo a limited extent. 

The heights of 1ndiv1duals are sometimes preferable if ages are known, lo 

demonstrate the physique of 1nd1v1duals in graphic prc.scnt,Hion by combining age and 

\I.eight and height indices (Jelliffe, 1966; W:uerlow, Buz.ina,KeUer, Lane �tichannan and 

Tanner, 1977). The former nom1ally grows relallvdy fa.ster than other parts of the skeleton 

so lhnt change in leg length, or height, may provide a scnsillve index of inadequate nutrition 

in children 

Skinfold thiekncs.s ha.s provided the only simple means of measuring subcutaneous 

fat m human being Skinfold p:uamctcrs arc used to determine lhe body composition. The 

importance of measuring body composition in rela11on 10 problems of nutnllon is now 

becoming apparent (Jelliffc, 1966) The balance of evidence at present favours 

measurement over the triceps 3l index of nutritional sllltus (Nnanyelugo, 1982b). 

Measurement of the circumference of the mid-upper arm may prove to be n useful 

and pracocal means of assessing protCJn-calorie deficiency of wly childhood. In addition, 

if the biceps and tnccp.s skin-folds have been measured, an estimate of the arm muscle size 

C.111 be made (Jelliffe, 1966; Nnanyclugo, 1980b) 

Tuo methods arc commonly used 1n developing countries to relate the mc.1.,urcmen1s 
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of we1gh1 and height 10 the NCHS (1976) reference population. The first is known as the 

pcro:ntage of median method and the socond as the Z-scorc method The Z "scorc method 

i� the approach preferred by intcmationa.l child growth experts for st.1us1Jcal reasons. 

In 1he percentage of median method, the weight or height value of a child is 

expressed as a perccnt.1ge of the median weight or height value in the NCHS (1976) 

reference population for a child of lhc same age and sex. However, the percentage of 

n1cu1an has some hn1itations, ,vh1ch are related 10 problems assoc1a1ed wnh the nutnt1onal 

interpretations of percen1.1ge of median vnlucs al different ages, as "ell as across the 

different ind1ca1ors of weight for hc1gh1, he1gh1 for age, nnd weight for age (�lanorell, 

1982). One problem is 1ha1 the vnlue of perccnuge of mcd1illl docs nol have a consLlllll 

meaning over d1ffcrcn1 age groups. For example, 95 percent of the median he1gh1 for age 

is very different a1 lhe age of 12 nnd 48 months. At 12 months, 95 percent of n1cdian height 

for age rcprcsenlS the 81h percentile of the reference poplllauon. whereas a1 48 months ii 

rcprcscnlS lhc 12th pcttenlile (Watcrlow, et al., 1977) A larger problem is that perccncage 

of median values does not have the same nulrition:i.l meaning across the three indicators of 

weight for height, height for age and "eight for age For example, 90 percent of the 

median corresponds 10 the 13th percentile for weight for length at 95 ccntimeiers, bu1 to 

les� than I percentile for length for age at 36 months, which 1s about the age when girls 

achieve the median length of 96 centlmclers (lVl:irtorcll, 1982). On the other hand, 1n 

developing countries the percentage of median :ipproach has been used for mony years by 
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health \\"Orkm for a\sess1ng nulritional st11us. As a rClult, these professionals appe31 Lo be 

more familiar w11h ii 1han w11h lhe 7 score method, which is discussed below 

The 01her method of caJculnting nutnlional indicators involves calculating standard 

deviation <,COrCS, comn1only referred to as Z-scores. In recent llme.s, WHO (1983) has 

recommended 10 member countries lhc use of Z • scores for monitoring nulrition and health 

progress. This was on the grounds tha1 Z-score has statistic:il meaning and adequnte for use 

with lhe reference population. Z scores sho,v lhe relative position of c;ich child's weight 

and height values of Ille NCHS ( 1976) reference populauon Expcru 1n child growth highly 

recommend the use of Z-scorcs over percentage or lhc median because Z scores provide 

a better SL'\tistic:il assessment of nutritional status, which remains stable over different age 

groups as well as across the differcnl indic;itors of  weight for height, ho1ght for age, and 

weight for age (\Vatcrlow, et al. 1977, t-lanon:11, 1982). In interpreung Z-score for 

nutrition and he:i.llh purposes, several possibililics of cl.m1fica1ion of the nutrition.ii 

indicators by comparison wi1h a reference population arc possible (\VHO, 1983). The 

classifications were as shown in table 2 

Tobie 2 : Clo'iSiGcotlon or nutrUlonol iodkot.ors. h}'. rcfi:o:ncc 12.11ruJlotlon 

Staoda.cd dt){Jill!OO

Between -ISO and + ISO 
Above median + I SD 
Below median -ISO 

Classific;uion 
normal 
Above normal (or high) 
below normal (or low) 
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In high and low class1fications, various cut off points (or class limited) can be 

established such as muluplcs of I standard devmtion (e.g, ± I 5, ±2 or ±2.5) These may 

vary from one program to another, depending on such factors as the level or precision 

chosen for the stJti\tlcal analysis, the expected prevalence of protein energy malnutntion 

(Pl::�1) 10 the populat1011, and the frequency or severe malnutriuon (\VllO, 1983). 

However, 10 countries where growth failure in children is "idesprcad and severe 

such targets would be un�i�uc and unattainable and therefore would appear that many of 

lhc rural preschool children were suffering mild 10 moderate malnutrillon, In this respect, 

lhe 1ntemational reference 1s shif\cd downv,r.uds for developing countries. The convcnuonal 

cut-off point for Africa 1s -2SO (\VllO, 1983). Thus the prevalence and severity or 

n1alnutnuon can be dctcrmincd using Z-score approoch. A r c-cltwification i� therefore 

obtained for dcvelop1ng countri� (Beaton, 1990) ns shown 10 table 3. 

'l'nblc 3 ; Re - clos.slGcntion of the nutrltlauol lndlrntors Coe dcvclopiue rountdcs 

Standard dcvi:uion 

Above median -2S0 

Between median 3S0 and -2S0 

Below median -3S0 

Classification 

mild (no risk) 

moderate 

severe (clear risk) 
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NCHS ( 1976) has used percentile approach in the growth in1erpre1.1tion ns shown in table 

4. 

TuWc 4: Pecccorllc clu�:ilGcntlon for nutritionnl indicators 

13:ru:n11tc 

75th 25th 

IOth-Slh 

<5th 

Cl:issific:auon 

mild (normal/no risk) 

moderate risk 

severe or clear risk 

2.4 Anthropometric stntlstics (1-scorc) of preschoolers in dC\Cloplng countries 

2.4.1 �Qll stnrus: Several studies have been conducted on the anthropometric 

measuremenlS of children ,n the developing countries. Chen and Taren ( 1995), Tyllcskar 

and Tylleskar (1988), Yamb,, L.itham, Habicht and Hass eponcd that children 

anthropomcuic mC3SuremcnlS were comp:irable to in1emalion31 standard ror the first months 

or lire with negauve deviation for weight for age and height for age Z-scores Tylle.skar and 

Tyllc.skar ( 1988) rcponed -I 25 ± 1.14 so score as the mean weight ror age for the whole 

group of Salall.l, Zaire (now Dcmocrauc Rt.'l)Ubllc of Congo) children aged 0-3 years The 

me.in Z score for hc1ght for age in the whole group was • 1.20± 1.21 Chen and Taren 

( 1995) observed that the mean weight for height values swted above the NCMS ( 1976) 

sW\dard mean until about 65cm in length and remained between the NCI-IS (1976) mCJn 
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(0) and ·I 00 SO for children between two and five ycan of age. Yambi et 3.1. ( 1991)

studied lhe anlhropometnc measurements or 2452 children from 6 to 36 months of age al 

b:uelinc and at l',\-o-month intervals lhcn::artcr in Tanz:uua in rel3.lion to mon.ahty risk. The 

mean anthropomeuic 1ndicaton for all the children at basehne exprCS$ed in Z-scores were 

·I. 7 ± 1.0 for "-t:tght for age. -2.1 ± 1.1 for height for age and -0.5 ±0 9 for weight for

height, 

2.4.l A�c tlJs:,· The rcponed \l.'Or� or TyllcsUr and Tylleskar (1988) on the mean z. 

score for ""-eight for age ( I 52± 1,0,i) or preschoolers "-.U low�t in the age group 6-11 

months Other age ranges \l.'Ctt as follO"-'S: -0.37± 1.18 for 0-5 months. -l 48 ± 1.08 for 

12-17 month, -1.40±0.W for 18-23 months, -1.39± I 10 for 24-29 months and I 50±0.99

for 30-35 months. 

Thchc:ight forage mc:an Z- ..an(I SO±l,21) for6-I I months old. w;u the low�1 

IT)'llcsl.:5• and Tylcsklr. 1988) Olhcr aic groups h:ld mean height for age as follows -0.87 

±I 12 forO� 5 months old, -1 37± I 24 for 12 - 17 months old, ·1,37± 1.72 for 18·35 

months old, I 40± I 24 for 24 - 29 months o!d and I 36± 1.34 for .30-35 months old. 

for weight for hci&ht the lllQII 7,scon: \l."ll + 0 )4 ± I 01 for 0-S months old, • 

O 45 ±() 97 for 6-11 months old, -0.81 :tO 8S for 12-17 months old, -0 90±0.BJ for 18 -

23 months old, -0.58±0 &9 for 24 • 29 months old and -0 77±0.83 for 30 • 35 months 

old ( T)lle1lir &nd T)lokir, 19ES). 

2 • .a.J <.imkc; Considering gmda lu.JCS, Ct.:ai and Tlucn (1995} repmtd tlw the� 
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wei&ht for age and weight for height values for both boys and girls under six months were 

greater than rero, and the mean height for age was near zero. The soores did not indicate 

any consistent difference between the growth of boys and girls for any of the age groups 

studied comjXUt'd with the reference Sl3ndards. They further reported that after 6ix months 

of age, the mean weight for age nuctuatcd around - I OOSD for both boys and girls while 

the mean height for age was con1parablc to the median NCHS (1976) within the first few 

months of life At 12 months i t  was about -1.00SD, and by 36 n,onlhs II was about -2.00 

SD 

\VHO (1987) has recommended the use of standard deviation Z-scores 1n the 

calculallon of the anthropomelric statisucs of children. However its use has slowly diffused 

in the nutrillonlll htcratun: because or difliculues to calculate these Z-scorc.s without 

computer program considerably slo\YS down the acceptance in developing countries. 

2.5 l'vtnlnutriliou und Its prcvnlcnce In preschoolers In developing countries 

The Lenn malnutrition may co�tly irnply either under nutrition, 

ovemutrition, or an hnb:1131\ce of nutnents. However in the c:ont.c:<t of developing countries 

because of the widespread poverty and elevated rates of infectious diseases characteristic 

of these settings, the tcnn 1s usually applied 1n the more limited sense to refer specifically 

to undemutnt1on. Hence this study is concerned primarily wnh the problem of 

undcmutrition in dcvclopin� countries. Nevertheless, it should be recognized that mnny o f  

the chronic diseases of ovemutriuon lhnt arc generally associated with more arnuent, 
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1ndustriali.t..cd counlrics also seem to be occurring :11 increasing rates among adults 1n some 

developing counlfics 

11,1alnutrition in developing countries 1s due to underlying socio-cultural and 

cnv1ronmcnUIJ circumstances, climauc, geogr.iphic, economic and political factors that 

1nnuence the producuon, �torage, distribution, tr.ule and pricing of foods which directly 

affect household food availability, likewise, local kno,vlcdge and cultural bchefs will 

1nnucnc:e food cho1ccs, proce.ssing techniques and 1nlr.l-houschold distribullon. Inadequate 

intake o f  food results in problems of malnutrition and undemutrition. 1'1alnulfition has a 

very complex euology and 1s usually rclntcd not only to the quan111y and quality of food, 

but also to unsa1isfac1ory physical and psychological environments, poverty, infections, 

ignorance, lack or adcqua1c medical c:an:, irregular food supply, inadequate d1s1ribution, 

limited purchasing power and inter.iction ,v1th 1nfccuons It leads 10 unacceptable levels of 

1nortalhy which could be reduced considerably if eCTeclive interventions were implemented 

According to encyclopocba of Food Science Food Tc:c:hnology and Nu1ri11on (1993), 

the ma1or functional consequences of protem cnergy malnutrition (PEt,.1) include reductions 

1n ulllmatc body size and muscle mass, dccrca� physical activity and work capacity, 

altered behav1oral development, and immunosupprcssion and consequent increased risk of 

1nfccuon Perspc.c11vc field s1udics from several different regions of the world indicate that 

as many as one third of childhood deaths occurring between 6 mon1hs and 5 years of age 

10 developing countnes may be associated to PEJ-1. Some of the reported effects of 
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lll.1.lnutnlion and us vruious mnntf�l.'.ltioni includ1: s1un1cd physical growth, re1atded mental 

achievement, low produc1tvi1y, IO\\' re�1stancc 10 dise.ise.s and infcctJons, nutriuonal 

deficiency disca�. adverse effects dunng and after pregnancy and high mon.,lily and 

morbidtl) rates { Nnayelugo (1992, Vnn der Vynck1, 1986; Stoch and Smythe, 1976: 

Hoorwcg, 1976). Preventive measures that would minimize lhe consequences of 

n1nlnu1ri11on should therefore be encouraged, 

2.S. I Under11utrltlo11 pre,·nlence

2.S.1.1 O'LC@JI status, National repons on undemu1n11on from vanous rural and urban

areas of nauons have been published. A oa11onnl survey 1n Nigeria 1n (1986) conducted 

on children below five years of age rcponed 35 7 percent below -2S0 wc1gh1 for age , 

including 12.0 percent severely undc"'c,ght {under -3S0) (NDHS, 1986). Also in 1987, 

rapid survey conducted by the Nigerian Federal �llnistry of llc.ilth and Un11ed Na11ons 

Ch1ldrcns' Fund (UNlCEF) in five states or Nigen:i showed lh:il prevalence of underweight 

among under-five were 25" for J<wara, 289' for Cros� River, 309' for Ondo, 399' for 

Bauch,, and 409' for Oyo States. Another survey conducted in Ondo state by Nauonal 

Demographic Health Survey (NDHS, 1986) on ctuldn:n aged 6-36 months showed a 

prevalence of 28 '" underweight. A nutntional study or an ethnic group in northern 

Bandundu region 1n Z;urc (now Democratic Hepublic or Congo), (Tylleskir and Tyllcsldir, 

1988) on 359 children aged 0-3 years showed that 27.69' had a we1gh1 for age below 

median • 2S0. 
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Glob.ill). the propor11on or children under 5 years of age with low weigh1-for-age 

w11h re�pec1 10 1hc 1n1cmalional reference median 1s grcatcsl 10 wuth Asia. followed by 

Soulhcast Asia, sub-Saharan Africa, North Africa and 1hc Middle c.ist, Central America, 

and South Afnca. TI1c overall rate or low "'eight·for·age appears 10 have fallen from about 

one lhinl of children over a decade moreover, bi:cause the tow population of under-fives 

1ncrt!a'ied conconutanll), the 101al number of malnourished children worldwide actually 

increased dunng the decade t.lore than 175 millions of under-five worldwide arc prcscntly 

believed 10 be undcmounshcd according lo the ,veigh1-for-agc cnterion (Encyclopcdin of 

Food Science, Food Technology and Nu1ri11on, 1993) 

II is 1mpos�ible 10 measure accurately the number of maJnourished people in the 

world's developing eountnes, where nu1n11onnl problems are most prevalent The Uniled 

Nallons recen1ly cs1in1atcd that some 150 million children an: under-weight, about 20 

n11llions low birth weight infants are born each year, and some 40 million children nrc 

arntcted with vitamins deficiency (United Nauons Administral1vc Commutcc on 

Coordinauon • Subcommittee on Nu1ri11on (UN/ACC/SCN , 1991). �lalnutrition as 

represented by the prevalence of underweight affect lhe preschool children grc:illy in mosl 

African countncs. It appears from available data (fable 5) from some of the African 

countries that although the average requirement figure usually compares favourably with 

the average food availability figure, the same countries h.ive a large percentage of 

underweight cluldn:n. It is Clillrnall.ltl thnt underwcighl children 1n 1980 made up 24 percent 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



27 

or 16 million children 1n thl!SC counlrics. The corresponding J)l!rccnt.a&c \l."3S 25 in 1985 due 

to the rapid popul:ition growth; the increase in the absolute number of children affected was

an addi11onal four million, i.e. a tolal of 20 million In the early 19801s, the highest 

prcvaltnce, greater than one third of the child population, was believed 10 be 1n E1h1op1a 

and the Snhcl countries (UN, 1987). 

Despite general improvcm�ts in food availabtilty hcahh and social services, hunger 

JJ1d 1nalnu1ri1ion exist 1n some forms 1n nearly all countries. Between 1975 nnd 1990 the 

average prevalcnei: of PF..,\I in children 1n Afric:i, ,\sia, the middle cast, and the Americas 

combined, n.s csllmatcd by Fi\0/\VHO (1992} ,v:u reduced from 47 S% 10 .S0.8%. 

Nc\'enhcless, there were 155 million underwc1gl11 children in Asia in 1990. representing . 

44'\ of children under five years of age (FAO/\VHO, 1992). Gran1 (1992) reported the 

prevalence of low binh weight 1n Infants and underweight children as of 1990; Japan and 

China had the lowest percentage of lo,v b1nh v.cighl and lndia had the highest (Table 6). 

Ocllnn1y (1996) reported for developing Md lt:lSI developed countncs 19% and 24% 

r�poclively low b1nh weight children suffering from underwe1gh1, moderate and severe, 

35'\ and 41 % n:.spoctively, Md severe underweight, 12� and 11", respoclively. 

Sierra Leone National Nutnuon Survey (1978) on the nutritional status of young children 

and thcu mothers compriSlng of 4880 children aged at 3-59 months reported that 24.2% or 

the young children were chronically undernourished. 
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Tobie 5: Nutritlonal Status or Young 01lltlrc11 in selcctctl countries nnd nnllolllll level 
food nvnllnblllty (DCS) nnd rcq11lrc111en1s 

Counu-y Year Perccnl:lge of Calorics/capu1 per DES 
requirement �mplcs day requirt!men1 

underweight a,,ailab1l11y 

Cameroon 1978 2 I. '.l 2202 2117 

Congo 87 2'.l. 6 2627 2118 

l.:lh1op1a 82 38.1 1707 1887 

Gan,bi.1 85 '.17 5 1707 1887 

Ghana 85 23.9 2350 2059 

Kenya 83/84 15 6 1171 2047 

Lesotho 76 35.0 2229 1906 

�fndagascar 83/84 23.9 2229 1992 

Mauriuus 85 27.8 2448 2114 

Rwanda 76 2721 2148 

Seychcll� 84 7.8 2003 1906 

Sierra Leone 78 30.S 2303 2114 

Togo 77 25.3 2019 2038 

Zambia 84 26.9 2175 2042 

Source; FAO, s1ra1egi� for combaung malnutrition in Africa, Rome, 1990. 
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T11ble 6: 

Country 

China 

India 

Indonesia 

Japan 

�lalays1a 

Pakislrul 

Philippines 

Sri Lanka

Vic1nam 

Thailand 

29 

Pcrtentngc of children (0 • 4) "IU1 IO"·birtJ1 \\Ci&:ht nnd or cblldren "ho 
were undcrwclghl chlldrc11 (111odcrntcly or scvcrel> ) In sclecled Aslnn 
Coun1 rlcs 1990 

low birth weight 

9 

33 

14 

6 

10 

25 

IS 

25 

11 

13 

Under weigh! (0-4 yrs) 

21 

63 

40 

40 

34 

29 

42 

26 

Source: Gran1, 1993 

The prevalence 1s lowcs1 in infanu, increases after 12 mon1hs of age and reaches a plateau 

from 21 10 59 monlhs. However the prevalence rate for chronic undemulri1ion was lower 

1n urban (17.4�) coanpared with rural Sierra Leone (26.6�) (Siem Leone Nation:tl 

Nulrillon Survey, 1978). The S3J11e survey reported 30% of young Sierra Lconcan ch,ldn:n 

as acu1ely undemouri�hed and 30 S � of young children as underweigh1. 
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The global estimates of under weigh1 among the mos1 vulnerable groups especially 

children under five years of age nrc large Over 20" of all infa.nis bom in developing 

countne� arc underweight Some 17 million annually, are low birth weight 1nfanu, most 

ot whom reOa:t 1n.1dcqu.·1te maternal nutritional and heallh (Sierra Leone N:iuonal Nutntion 

Survey, 1978). 

Inn nutnuon surveillana: conduclcd in four poor rumJ countries of Hubci Province, 

China (Chen and Taren, 1995) Which included 25 villages and 3,564 children aged 0-5 

years, 10 determine early feeding praeuces and the nu1riuon status of preschool children, 

low binh ,ve1gh1 ( <2,SOOg) .,.,,as reported in 5,59' of the children. The percentage of 

children w11h a v.cight for age below -2.00 SO was low�1 during the first year of life 

{6.1 �) and at 12-17 months (32.6%). In a study on the impact of supplementary feeding 

programs on the Nutntional status of bcnelic1ancs in Addis Ababa, Dcmckc and Wolde -

Gabriel (1985) showed th:u the proponion of children nged 6-72, with sample size 40,339 

1n the reference population falling below the median minus 2S0 weight for age, was

30.99' Tu'Cnty percent of the children born 1n Africa arc low birth weighl 1nfat11S (FAO,

1990) who conslllute a very high nsk group for survival. In 1990 the conunent h3d 29 

million children who were underweight (low weight-for-age). 

2.S.1.2 . ..A.EC class: The same nutntional survey in Nigcna (1993) reported on children 

below five yc:m of .ige according to age-groups showed that the proporuon of preschoolers 

below -2sd "'eight for age NCHS reference values were 26.3% for those under 6 mon1hs 
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of age, 38.5% ror 6-11 months, 44.6% for 24-36 months, 43.8$ for 36--47 months, and 

29.9� for 48-59 months or age, Sierra Leone National Nutrition Survey ( 1978) rcponod 

thal the prevalence or acute malnutrition 1s low throughout all areas of the country It 

reaches a peak of 9 3% in 12-14 months olds, while the prevalence of underweight was 

lowest in children aged 3 5 n1onths, but increased rapidly after six months and reached a 

peak throughout lhe second )car of lire, reducing slightly after this. The rural Sierra Leone 

had undeC\\eight prevalence of 32 4" comp3rcd with 29.3� for urban are:is. 

2.5.1.3 Gender.; The report or Nigeria nutriuon survey ( 1993) el,mified by gender, 

'lhov.ed that 41 2" of females ,verc below -2sd weight for age. No valucs were recorded 

for males for weight for age. The pre,•nlcncc of malnutrition by sex reponed by \YHO 

(1989) were 32.7" and 29.3% (weight-for-age) for females and males, rcspcchvely. 

2.5.2 Stunting nnd wasting prcvolencc 

Stunting (height for age) and ,vas11ng (low weight for height) arc parameters most 

frequently used 10 de.scribe nutritionnJ conditions. They differ 1n llle1r d1ct·rclated 

specificity Stunting generally renects not only prolonged (chronic) dietary inadequacy, but 

also other aspects of poveny and deprivation characteristic of poor household environments, 

e.g. fr(quent infections 3J'ld inadequate access to hcallh c:ire (Beaton, Kelly, Kcvany. 

t.lanowcll and t-1:won, 1990). Stunting is therefore usually the single best anthropometric 

1nd1ca1or because 11 1s closely associated with household diet, nnd there are usually more 

�tuntcd than waslcd children in the one to live years age group Chronic malnutrition or 
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stunung dunng early childhood, may result from intrauterine growth rctardaLion, or from 

poor dietary ,nuke and/or high prevalence or 1nfcc11on postnal.llly. These factors 

comn,only co-exisl in 1nd1v1dunl children (FAO, 1990}. 

On the olhcr hnnd, wasting is sens111ve to the current nulrilion shuation especially 

energy balance and acute infecuon, and may no1 accuraicly rcflcc1 the longer lcrm nu1ri1ion 

environment 

2.5.2.1 Ch'.erall status: Stunung and wasting are con1n1only round among children belov. 

five year� or age In Nigeria, these nu1ritionaJ problems have been observed mostly in 

preschoolers due 10 the nature or 1hc1r vulncrabilily. A recent national survey conducted 

in 1990 (NDHS 1990) reported 43 I percent stunting (below ·2sd height for age) including 

22.2. percent 5eVcn: �tunling (under -3�). while corresponding levels of wasting were 10 O 

and 1.8 percent. An anthropometric survey conducted in (1991) on Nigerian preschool 

children 2-5 year old in seven slJtl!S showed that stunting was 149' 1n ljcro El.:itt 1n former 

Ondo slate now Ek,u sl.lte but 469' in Kaduna 1n l<aduna S1.1te ( Nigeria Nutnlion repo11, 

1993). A rapid survey conducted by the Federal M1n1sLry or Health and UNICEF in 1988 

1n five Nigerian states shov.cd that the prevalence or stunting among under fives was 39% 

for Kwara, 229' for Cross River, 25i. for Ondo, 54,r, for Bauchi and 419' for Oyo states. 

Another su�cy or children aged 6-36 months in Ondo stale repo11ed prevalence of 32.4 ,r,

for stunting and 6.8 ,r, for wa\ling (Nigeria Nutrition repo11, 1993). 

A prevalence of v.-:uting a1nong under-fives reported dunng 1983-84 by National 
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Hl!alth and Nulrit1on Status (H,\NS) survey of the Federal Office of Sl:ltislics was around 

20� (20.9� for urban, and 19.7% for rural) The figure was considerably higher than the 

1990 NDHS (Afnca, 1993) figure of 10.0% for wasting (N1gena, Nulrition report, 1993). 

WI 10 ( 1989) reported common prevalence of wasting (below -2sd weight for height) in 6 

to 60 months old children in l980's 1n different developing countries. In Nigeria wasting 

prevalerice was 21 9' About 409' of all children under live in developing countnes, some 

125 m1lhon children, arc: stunted from chronic prote1n•cncrgy malnutnuon, and about 12 

percent, some 40 million children are wastt.'<I from acute protein-energy malnulrition 

(Stephen, 1985). This ,,.-as obcuncd on the global csumatcs of malnutrition among the most 

vulnerable group children under five yC3rs of age 

According to fAO (1990), 39 nullion children born in Africa are suffenng from 

stunting and I I million trom ,vasting (Carlson and \Vardlan, 1990). A nutritional study 

of an ethnic group in nonhem Dandundu region 1n Zaire ( now Democratic Republic of 

Congo), (TyllcsUr and 'fylleskir, 1988) carried out on 359 children aged 0-3 years 

rcponed that 30. I� the children had lo1v height for age and S.3 'i\i had low weight for 

height . These figures arc relatively good compared with other rural African child 

populauons. 

The percenl:lges of children suffering from ,,,.:ullng {moderate and severe) 1n 

dcvelopinJ and l�st developed countnes were 6% and 10'- rc5pcctlvely and for wasung 

42,r. and 50,r. respccuvely (Bellamy, 1996) In  a study on the impact of supplementary 
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feeding progr:uns on the Nu1n11onal status of beneficiaries in Addis Ababa, Dcmekc and 

Woldc Gabriel ( 1985) �hov.\.-d th.it the proponion of children aged 6-72 months, with 

..ample si,e 40,339 1n the reference population fnlling below the mcdi3ll - 2S0 height for 

age was 27. I % and weight for height was I. 2 �. 

Co1nn1on prevalence of  wasting generally 1n 6 to 60 months old children in 1980's 

has been reported (\VHO, 1989) in different developing countries as Burundi 6'l', Kenya 

S�, �1aJaw1 1%, TanZ.'.lll1a sc;r,, Ugnnda 4", Ghnna 7�. C61c d'Ivoire 9% and Bangladesh 

16% 

2.5.2.2 t\ec <:Jass· Nigena National report (1993) on s1unting and wasting according 10 

age groups 1n under live or Ntgcn:tn preschoolers we� .u follows: 12.4 ,r. and 7.6"

n:.spcx:uvcly for pn:.schooh:rs under 6 111onths old, 25.3% and 35.11 'A. for 6-11 months old, 

44.6" and 45.3% for 12 23 months old, 53.3,r. and 45 6% for 24-35 months old, 50.5%

and 37. I� for 36-17 months old, and 52 9" and 36.0CJr, for 48-59 months old. 

A commonly observed paucrn of change 1n developing country populations 1s that 

growth 1n v.·cight for-heigtu begins 10 fall at 3 6 months, reaches a minimum at 12-18 

months, ( due to the effect of w·caning practices on the children in developing countries and 

then returns 1ov.wds normal by three years. leaving a child who is stunted but not 

ncccssanly underweight. In a nutrition surveillance conducted in four poor rural areas of 

Hubc, Province, China (Chen and Taren, 1995), ,vhich included 25 villages and 3,564 

children aged 0-5 years, 1n ,vh1ch early feeding pracuccs and the nutrition Sl31us of 
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preschool children where to be determined show� that 1he percentage of children bclo" 

-2 00 SD for hc1gh1 for age increased from 9� for children under one year old 10 44" for

lho�c I 8-2'.\ months old However, 1wo-ycar-old preschoolers showed a decline 10 the 

percent.age with low height for age (JO 5 'lo), but 1ncrc.ucd in each age group until rive 

years of age (43�) Children w11h1n 12-17 months had the grc:u.est percenl3ge with weight 

for height values belo,, ·2.00 (9·2"), comp.VtXJ with less than 2,- for those three and four 

ye.us old, 

In addition, pcrccnt.,gc of children 1n each age group belo'4• -2S0 vnlue of NCHS 

reference of weight for age ,va.s rcponcd by Tyllcskir nod Tyllc.s�r ( 1988) as follows: 

5,9,. for 0-5 months, 30.8" for 6-11 months;, 36.5" for 12-17 months, 25 o,r, for 18-2) 

months, 30-40" for 24·29 months, and 37 59& for 30-35 months. The same authors 

rcponcd thal the percentage of children in each age group below -2SD value of NCHS -

reference for height for age werc 13 2,r. for 0-5 months old, 38,S'l. for 6-11 months old, 

32.4" for 12-17 months old, 27.5" for 18-23 months old, 34.8" for 24-29 months old, 

and 35 7,- for 30-15 months old. 

For woght for hCJght, the pcrccnl3ge ,vcrc 1.5-ir. for 0-5 n1onths old, 5.8" for 6 -11 

months old, 6.8,r, for 12-17 monlhs old, 7 5,:, for 18-23 months old, and 5.8" for 24-29 

mon1hs old and 5 4% for 30-35 months old respcc11vely. 

The prevalence of wasung and stunting nmong children in India and Paktsl.3Jl was

also higher than 1n other coun1ries (Gran1 1993). The vo.lucs were ns shown 1n table 7. 
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Tuble 7 : 1.>rc,nlencc ,��ting nnd ,111111lng 11111011g children In Aslnn countries 

China 

India 

lndon�1a 

Japan 

Malaysia 

Pakistan 

Philippines 

Sri Lanu

Vietnam 

Thailand 

Source: Grant, 1993. 

\Va.sting 
( 12 23 months) 

8 

27 

6 

11 

14 

21 

12 

10 

S1unting 
(24-50 months) 

41 

65 

-

(i() 

45 

39 

49 

28 

WHO ( I 989) recorded the prevalence of wasting and stunting for diffcren1 

devclop111g countries using the n1cdilln ± 2SD cut orr point The repon showed 1ha1 21.4 9' 

of  Nigena rural preschoolers were wasted (Federal Republic of Nigcna, 1984); Kenya

2.4% and 22.4" wa.,tcd and s1untcd for age range 0.25-0.99, 10.2 and 41.1" for I year, 

3.89' and 49.2� for 2 years rcspccllvcly, and 2.5% nnd 39.1 9' for 3 years and 3.89' and 

3-199' for4 years, Zaire (now Democrauc Republic of Congo), 0.09' and 17.79' wasted 

a.nd stunted for age range O 5-0.99 years, 6.3% and 45 99' for 0.5 ye-u-s, 4.59' and 57.S'X. 

for I year, 9.19' and 59, 19' for 2 years, 2-0" and 58.0% for 3 year�, 12.8'6 and 55.49' 
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for 4 years. ilS1d 9,79(, and 61.3% for 5 yc:irs old (Vuylsteke, and Vlietinck, unpublished): 

and 7..ambia 3.9'.lr, and 20.59ri wasted and stunted for age range 0-0.99 year, 12.0% and 

47.1" for I year, 4.49' and 35 7% for 2 years, 4.0% and 42.09(, for 3 years, 0.39' and 

44,09(, for 4 years and I 49' and 43.1.% for 5 years. 

Den,cke and Walde" Gabriel (1985) reported 23.3%, 39.19', 28.2� and 28.5$, 

low levels of weight for age for 6-11.9 months old, 12-23.9 months old, 24-47.9 months 

old, and 48 71.9 months old respectively. 

�,ties, the prevalence of malnutrition ,vas lowest among children from 6 lo 11 9 

months old, and highest among children from 12-23.9 months old from the point of weight 

for age and height-for age values. Demeke anti \Volde G:ibriel ( 1985) further confirmed 

that the weight for height indicator showed the l11ghcst prevalence ,n the youngest age 

group, 6 -11.9 months old. The authors rather confirmed thnt prevalence of malnutrition 

tend to dccre.ue as children gre,v older but highest in the 12-23. 9 months age group. 

2.5.2.3 Qcol:lcc lnformallon by gender of Nigerian preschoolers on the prevalence of 

stunting and wasting reported in Nigerian s1tuauon nutnuon report (1993) was 43.49' for 

\tunting and 35.89(, for wa.sung for ffiillcs and 42.7" for stunting and 35.79' for wasting 

for fem:ilcs. The prcvalenc:c of m:ilnuuilJon by gender reported by WHO (1989) was 43.9W. 

for males and 42.9$ for females for height for :ige nnd 0.3% for males and 2.0,r, for 

fcmal� for weight for height respectively. From the data it was confirmed that more boys 

than girls were malnouri�hcd 31 the start of the survey ,n terms of weight for age which 
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\l.'Cre 32. 7 percent for males and 29 1 pcI<:enl for females, and for height for age indicator, 

43.9 percent for malc.s and 42.9 pcrccn1 for females rcspcc1ivcly. The differences were not 

stallstically significant However, wc1gh1 for hc1gh1 indicator rclationsh1p was higher in 

girls 0.3 percent than in boys 2.0 percent They funher confirmed that more girls were 

malnourished than boys a1 1hc: c:nd of 1he �urvey, bul lc:..\s malnourished at the start of the 

survey for all ind1ca1ors. These differences ,verc not stalisucally significant. 

2.6 Food nutrient intokc:s, odequncy mtio nnd nutritiounl stntus of preschoolers 

2.6. t Overall s1a1us: Food nu1ricn1 in1.1kes of preschooh:rs have been reported by n1any 

mvcstigators. Ngwu, Nnanyclugo As1nob1 and Ezun1ah (1989) have observed that none of 

the preschoolers in cassava gro"1ng areas of Bendel state , Nigeria met their lhiamin and 

riboflavin nc.:ds while only I 39'K., 2 789',5.5% and 2.78% met their c:ncrgy, protein, 

calcium and iron ncicdl respectively. Fashakin and Abayomi ( 1987) have reported adequacy 

of diets of Nigerian preschoolers 1n we1 and dry season in urban and rural areas. The 

energy needs met was 97.99', pro1e1n 84.09', calcium 47.09', nbonavin I l.39'm and 

niacin 226.3 9' for rural preschoolers in Ondo state while 1n Oyo state In urban areas the 

energy needs mCl was 69.3'K., protein 80 1,:,, calcium 45,09', riboOavin 70.69' and niacin 

216.89' 

2.6.2 Aee class, Nnanyclugo et. al ( 1992) have ob�rvcd that 24 - 36 month� old 

pn:.-.choolc:rs nic:t lhc:ir 88% and 85" of their energy needs 1n wet and dry season, 97% and 

I 02 9' for protein, 59" and n'!'o for calciu1n, and 62 % and 669' for riboOovin 
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cspo::lively. Those that are 48 - 60 months old met 97% and 97� of their energy, 98% and 

09% for protein, 64% and 78% for calcium, and 48% and 56% for riboflavin during wet 

md dry season rcspeclively, 

2.6.3 Gender: The proporuon of nutrients met by preschoolers aged 3 - 5 years have been 

reponed by Ngwu et al. (1989) The values oblllined for male preschoolers ,,,.ere 58.05% 

for energy, 45 04% for protein, 38.25% for calcium, 72.94% for iron, 44.9-1% for 

thiamin, and 18.60% for riboflavin while 75.5'1o . 58.()()% . 88.41 % , 96.62 % , 36.64 % and 

20.27% respecuvely for females. 

Current theory holds th.lt good nutriuon of preschoolers depends on household food 

security, adequate health environment, and adequate maternal and child care 

(UN/ACC/SCN, 1991) t-1oreso, protein and energy deficiencies diminish a child's growth 

and specific nutrient deficiencies d1m1nish the body's ability to resist infection, leading 10 

a higher 1ncidence, longer duration, and greater severity of illness. According to Davison 

et al, ( 1975) malnutrition induced by dietary and related factors contributes to the 

breakdown of lhe wide range of humllSl defcnse mechanisms that protect against infections 

Davison et al. (1975) ha\le also shown that calorie consumption at the household and 

preschooler level is posiuvely and significantly associated with preschooler anthropometry, 

Low mtakc of energy, prolCin, minerals and vitamins, aggravated by frequent severe 

mfccuons, produced malnutrition in children. nu: rapid growth of children requires more 

energy and nutnents per l..ilogram of body weight than 1s necessary at other age�. Institutes 
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>f Nutrition of Central America and Prui:im:i (INCAP), (1972) ond Valverde Arroyave,

G111man and Flores ( 1982) have reported that protein energy malnutrition and vitamin A, 

iodine, iron and ribonav1n deficiencies have caused growth retardauon 1n preschoolers as 

measured by weight and height in Central America and Panan1a. 

2.7 Vnlldlly of use or rccomn1cndcd n,crngc intake tc,cb to reprcscnl minhnum 

require1nent. 

Measuring dietary intake can be cornparcd wirh theoretical r�uircmenl 10 predicl 

the risk of nutnent delicrcncy In a typical analysis, average per capita energy requirements 

are matched with apparent per capita inlalce of calories and those whose intakes fall below 

the average arc considered malnourished. However, rnu:r individual variauons rn true 

rcquu�ment, 1113dequacy of many dietary intlke analysis methods, and unccrtrunty regarding 

the b1oavailab1l11y of specific nutrients from mixed diets reduce the reliability of 1hese 

predictions. l'wlany surveys have been oonductcd on food consumption levels, comparing the 

results Dietary Reference Value.s (DRVs) or Recommended Dietruy Allowance., (RDAs) 

in the various countries by m:iny authors Cole, On1owu1ni and Nwagbara {1997), 

Nnanydugo (1982, 1985), Fadayomi (1983), Fashakin and Ab:iyomi (1987) have observed 

that the use of FAQ/WHO rcquireme$11 or ROA by d1ffercn1 scientists in Nigeria may grvc 

mrslcadrng information aboul the nutritional .status of Nigcnans. Ocsidc.s the fact lhat the 

dreury standards are based essenti3.lly on observed intakes of groups of healthy individuals 

living in the more di:vc:lopcd countries wllh different gcograplucal loc:nrons, rherc arc 
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geneuc differences. For inst.ancc the estimated average Nigcnan consumption of caloric 

2, 130 per day con1prues unfavourably with 3,300 Kcal for the United Kingdom and 3, 120 

Kcal for the United States or Americ.:i (lgben, 1983). Sukhatme (1977), argued that ii 1s

unrealistic to believe 1n the existence or some universal, 1nvanan1 calorie standard, even 

after age, sex and ru:tiv11y a.re taken into account He further stated that proper e.stimauon 

requires ndJustments for individual vnrintions. In the models of individual caloric 

n:quircmcnlS prepared by Sukhatme and further clarified by Scinivasin (1980), two sources 

of error due to 1nlCT·individual and 1ntr.i·1ndividual variations in requirement are explic11ty 

ronsidered. To compare energy 1nl:lke directly with a recommended allowance implies the 

assumption that there arc no inter-and intra-individual variations. There can be little 

disagreement that inter-individual vanauons is not zero. \Vith regard to intra-individual 

vanauon. Sukhatmc shows sufficient evidence to prove not only thnt 1ntra-1ndividual 

variation is not equal 10 zero, but poiillvc and constitutes most of the population variauon 

(Sukhatme 1977). 

For these and other reasons, energy requirements nrc bound to be different. It is 

then suggested lha! the nutnuonal status of any given country be obtaJncd through ex1s11ng 

local standard obtained under conditions prevailing in the country. However, the fact that 

the ROA is not attained by a small fraction of the population docs not mean lhat those 

pooplc arc malnourished. According to Encyclopcdia of Food Sc1ence, Food Tochnology 

and Nutrition (1993), lhe ROA are supposed lO cover the needs of almost all the populauon. 
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and a level of inuke that 1s inferior by 20� or even by 40� can still be compatible with 

adequate nutrition. 

2.8 Factors affecting gro\\th and nutritional status of preschool children 

Growth 1s influenced by biological determinants, including seit, intra-utcnnc 

enVU'Oflment, birth order, b1nh-wcight in single and multiple pregnancies, parental size and 

genetic constitution, and by environmental factors, 1nclud1ng climate, season and socio 

economic level (Jelliffe, 1966). In the final analysis the environment seems 10 produce its 

effect mostly by the presence or absence of 1nfccuvc, parasitic and psychological illnesses 

(\VHO, 1983) and, above all, by the plane of nutrition These factors require 

d1ffcrcnuation, but, under practical circumstances in 1nany developing tropical regions, they 

may together form pan of a person's total disease burden, and have secondary nutritional 

consequences. It is  difficult, 1f not impossible, 10 disentangle these secondary effects 

undcrl)'lng pnmanly dielellc mnlnutrition. This is especially so in kwashiorkor one of the 

two pnnc1pal forms of severe protein-alorie malnutrition of early childhood. This 

condition 1 s  almost never exclusively diewy in origin, but rather the result of other 

cumulauve stresses as well, including the nutritional ill-effects of intestinal helm1nths. 

bacterial and viral infccuons (such as tubctculosis, whooping cough and measles), persisted 

malaria, and psycholog1cal trauma :usocialcd with weaning ( Jelliffc, 1966). Socio

cconom1c levels have also been shown 10 contribute to difference In stature of today's 

children and adults (Dernckc and \Voldc-Gabriel, 1985; Gremer and L.11ham, 1981) 
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Ocncttc factors set the limits to individual growth and development. One of the 

bases for this is the fact that individuals who have differing gcneuc backgrounds have 

dirfenng nulliuonal needs. For this reason, various human ills may arise because the 

individuals concerned do no1 get all of the nutrients in amounts compatible with their own 

d1suneuve requirements. Besides potential rorm, size. and funeuonal capacity, organism 

1s closely rela.ted to genotype Studies of monozygolic twin reared apart yielded correlation 

coefficients of > 0. 9 for n1a1urc: height in both males and fen,alcs. A general relationship 

can be seen bcrn-'CCl'l thc adult s1a1un: of an 1ndiv1dunl's parents and the individual's mature 

size In add1llon, s1ud1cs or family :wociauons have revealed significant correlations 

(r •O 4 for height) bctwccn both parents and offspring and bc:1,vecn siblings of the same 

gender. 

!\.fore detailed analysis of these anthropomelric datJ n:vc:als that the mature body 

weight of male monozygoue twin is highly corrc!Jtcd (0. 9), although that of female twin 

1s much lower (0.58). Similar observauons have been made in family studies, there arc 

consistent significant parent-offspring correlations (r=0.4-0.6) for a variety of 1nd1ces of 

sl..eletaJ growth, but consistently poor correlations for indice.s of sofl tissue and fat 

depos1uon (r=0.052-0.2) (Encyclopedia of Food Science, Food Technology and 

Nulriuon, 1993) These findings suggest a strong gcno11c 1nnucncc on skeletal growth and 
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shape, whereas the soft tissue and fat 311d, hence bodyweight gain, arc primarily influenced 

by environmental factors. Genotype al� el(Crts a dominating influence on lhe processes 

.usociat cd w11h physiological maturation Thus age at menarche and lhe rate of skeletal 

ma1ura11on and 100th eruption arc found 10 be s1gnificanlly correlated within families, 

csp,:cially among monozygotie twins reared together. 

Differences in genotype appc:ir 10 untlcrllnc certain chanctcrisuc growth traits of 

various ratts. Asiatic popul311ons arc shoru:r th:in Europeans or African-American groups, 

�"en un�r favourable circumsianecs (EnC)'tlopcd13 of Food Science, Food Technology and

Nutn11on, 1993). The most obvious difference among races, however, is in shape for 

example, s,wng height for a given leg length 1s greatest 1n young Europeans and Chinese, 

lowest in Auslr.l.lasian aborigines. and intermediate ,n African populations. However 

grov.1h in leg lcnglh, occurs faster at an earlier age ,n the Chinese (Encyelopcd1a of Food 

Sacnc:c, Food Technology and Nulrilion. 1993). Skcleial shape differences arc also ,;ecn in 

the ratio of shoulder sp311 to hip width, \l.llh Europeans and Asians having higher values 

lhan Africans. 

2.8.2 futcmal factors 

In the absence of entlocnne cfuordcn, the mo� ,mponant influence on growth is the 

enVU'OOment within which the individual lives In dcvclop,ng countries growth tlcfic1lS arc 

cau!.Cd by 1...,0 preventable factors, inadcqu.lle food .ind 1nfcc11on In general, infections 

influence body s1u and growth through their effects on mcl.abollsm and nutnllon (WHO, 
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1987) On lhc olher hand, inadcqu:11e inw:c of foods results in malnulrition. Some of lhc.se

manifcstal1ons arc undcmulril1on, was11ng, and s1un1ed physical growth (Nnanyclugo, et 

al., 1992, Goldsmith, 1975). In this respect, adverse faclors to nutritional stalus that 

should be prevented are morbidity and poor nutrition. According to Nnanyelugo et. al. 

(1992) environmental factors, however, particularly nutrition dclermincs whelhcr lhe 

individual's potcnual 1s achic\'e.d. Thus evalua11on of  association between the dimensional 

and cornpos1tional gro"' th with nulriuonal status can reflect pasl exposures to deleterious 

environmental factors, many of which adversely affect the nutrition of an individual 

(Wenlock, 1980). 

2.8.2. t Household Chamcico�iio Ef[ccu; 

2.8.2.1.1 Household 51zc: HolllChold siu has strong effects on quanllly or fOOd 

consumption; larger householM allot a smaller share of income to fOOd, and buy cheaper 

fOOd al home. Household siz.c variable has an impact on nu1ricn1 availability • 

Investigators have found large fanuly size LO be significantly negatively 3.SlOciale.d with 

good nulritional status (Aguillon d al., 1982; Ball\loeg, 1972). This was attributed LO the 

1nab1lity of mothers to pro,·idc adcqU3lC a11e for their )Oung children, espcc1ally where 

there "'''3.S more IJwl one pre-school child 1n the fainily, The effect of intra,fam1ly members

\lohich allows older members to rcai,e the llrgc.st share (Aug1llon et al., 1982) tu, 

contnbuted LO poor nuiriuonal status. However, in :i study In �ladhya Pradcsh, ,n India 

(Grewal, Gopalcw and Gadrc, 1973; Gopalcw, Pillcl a,xi Tl:ibhi, 19118) toddlcr1 rrom laitc 
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fam1li� were reported 10 have bcner nullitional status than those from medium sized or 

small fam1hcs. It was hypothesized that in large or joint families there 1s a greater 

likelihood of adult women being available 10 care for the young children. 

Result of a study (1',1clvillc, Willam, France, Lawrence and Collings, 1988) on the 

determinants of childhood malnutrition 1n Jamaica showed lhat household sire was 

stausucally s1gn1fic:ant 11.11h nutntional indicator weight for age. The weight for age 

declined as lhe number of perwns in the household increased. This is 1n agreement 11. 11h 

other studies (Desai, Standard and t.1iall, 1985; 1\1:uchionc, 1980; Ryan, Bidinger, Prahlad 

Rao and Pushp3.mma, 1984). 

2.8.2.1.2 Number of w1ycs; Large number of wives per man provides room for other 

mcmbcn of the family to lool after a child even in the absence of the mother. In a s11ua1ion 

of a working molhcr who cannot spend much time on child care and food preparation 

situation members of the family make up the difference. Evidence from the Ph1lipp1ncs 

(Evenson et. al., 1979) shO\l,S lhllt such substitution takes place, but there has been 

uncertainty about whether the quality of lhe care given by other family members is 

equivalent to that which would be provided by the mother. Ocnnttt (1988) has al!.O 

observed that mothcn input into the health and nutritional �talus of the child arc 

eomplcrncntcd by those of other mcrnbcrs of the family and in 50me cuhuru by kin or

nc1ghbour·hood-suppon group as well, 

2.8.2. J .J fAurnrion of morhc:r: II is quite reasonable to expect th.lt women with at lwt
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some primary education know more, than women without any fonnal cducauon, about 

proper nutrition, the dangers of contaminant water, importance of vaccinauon, and other 

preventive measures. However, such knowledge alone is not the key factor where socio

econom1c conditions are at thetr worst (Kabir and l\1oh1udd1n, 1986). 

Consistent evidence suppons the value of the mother's level of cduca11on In 

,�ng the life expectancy of her children. 13olh in Costa Rica and in Latin America as 

a whole, an enormous difference ex,sLS 1n the morta.lity of children under two years old 

bet"--ecn those whose mothers an: 1lh1er:ue and those ,vhose rnothcrs have several years of 

education (Thomas, Stauu and Henrique.$, 1987, Horwitz, 1987). For the years I 975-

1979, the rates wCIC 33 and 16 per 1,000 hve births, respectively (Rosero-Bixaby, 1985). 

However. there was marked diminished infant mortality between 1965 and 1969 1n both 

levels of schooling. Ahn and Shariff ( 1995) ,n the study of detcrm1nanlS of child height in 

Uganda showed the need for a eorrccuon bias 1n tho!>C factors th:11 affect child's height. 

They rcponcd lhat without correction, the usocialion between mothers' educauon levels 

and height v.-as positive but not s1gnilicant. After corrc.:tion for selection bi:u, secondary 

education of mothers shows a s1gnilican1 advantage in improving child height by I. 2" 

compared with the children of uneducated mothers. Similarly, the magnitude and level of 

�gnilicance of primary cducauon also 1ncrc:ascd after correction. This $Ug&Clts that the 

regular uncorrected ordinary lc:ut square COLS) did underestimate the effect of female 

education on lhc dependent mdlsurcs It has often been found for many AfnC311 countnes 
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(Desai, 1991) that there is no significant as.sociauon between height ror age and mother$' 

education This could largely be due to non-correction for the selection bias. Thus 1n 

soc1cues where fc,nalc lheracy is low. a higher level of ni:11emal education is necessary 10 

produce long term health ,n children. t.{ckenzie, Lovell, S1andard and Miall (1976) and 

Caldwell (1979) have associated impro\ed levels of maternal education with reduced child 

mortality; low levels of educauon have been found ,n mothers of malnourished children 

(Richardson, 1974: Granllwn-t.1cGrcgor, Stewan and OGSaJ, 1980; Galler, Lawcll, Ramsy 

and Sohmano, 1988). The mother's education according to Caldwell (1979) can 1nnuence 

child health and mortality in many ways. In Libya {Popkin, 1980) and in Ph1lipp1ne 

(Aguillon et al., I 982) observed a decrease in lhe incidence of secondary and thud degree 

malnu1riuon among pre-school children with an ,ncrc:ise in the level of education of 

mothers Dhu1}-a et al. ( 1986) also reponed a posi11ve impact of mo1her's education on 

boys' nutritional s1a1us. This effect v.a) only attributed to the suppon from male decision· 

maws which may give more StJppon to the boys than girls. In this way boys may benefit 

more from having more educated mothers. Pre!ton (1978) have argued that advances 1n 

female educauon may rcpn:$Cnl a potent and cost effccuve means of reducing child 

monality. Cochrancc ( 1980) confirmed this view by reviewing a large number of s1ud1cs. 

Jn Peru, m3r,emaJ edUC3UOO is a better discriminant than place of residence (urban or rural)

ror lhc infant mortality rn� (Moser, l98S). In lhe urban selling primary cduc111on of 1he 

mother ,11as usociatcd v.1th 37" lov.cr 1nfan1 n,oruhty rate lhM !Ml for children of
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n1others with no schooling. Secondary education was associated with an additional 509'. 

reduction in the children of molhers with only primary educauon. Mortnhty of children of 

molhers without schooling ,vas 5.3 umes as high as among those whose mothers had 

secondary education In the rural setting primary education was associated with a 5 7$ 

reduction infant 1nortality rate (Mardonc.s, 1986). 

Data for Sn Lanka showed that both m:11cmal li1cracy and paternal completion of 

primary education interact (Mecgama, 1980). In the urban selling the laner appears 

assocH1ted with greater differentials in infant mortality rates than the former. In estate 

(plantation) rural settings, paternal education appeared 10 have no effect when the mothers 

are illiterate. � examples demonstrate the complexity of 1nu:rac11ons a1nong variables 

as.50Ct3ted with the educ:iuon or mothers or parents in rclauon to infant mortality. Kabir et 

aJ. (1986) showed that the higher the level of educauon, the lower the estimated child 

monality He also observed that arter all ages, the ratio of the cun1ulative childhood 

mortality for those whose mothers have no schooling is almost J: I On the other hand, the 

ratio of implied infant monality for those whose mothers h.1ve no schooling to those whose 

molhcn have 10 year, and more 1s more than 2: I He further reported that both infant and 

chtld mortality declined as the mothers' educauon 1ncre.isod The mother's au .. ·unment of 

primary school educauon has a significant impact on child survival. In general the effects 

or parental education may be greater than those of income and access to hc:ilth facilities 

combined. Evidence from around the world suggested that higher levels of education for
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women are associated ,vi1h bcuer health and nulrillon, increased programme participation 

and effecuveness, and generally beucr economic development. �loreover, researchers in 

olhcr fields, e.g. biology and agncuhural cXonomics, have shown that improved education 

plays a major role in efficient resource :illoca1ion. 

Recent data on nutnuonal "posiuvc deviance• from 13aJ'lgl.adcsh, Kenya, �1e,uco and 

the Philippines suggest th:11. a1nong households al the same poveny le\'el, some mothers 

handle child care, hygiene and feeding in  a belier. more adaptive way, and their children 

are beuer nourished as a resuh. 

Some countries 1n which per C1p11a 111come is high and where women are suppressw 

1n their social development have malnu1ri11on rates thal arc not very different from those 

of c:ounoies which nrc poorer cconom1cally but :ire more accepting of female advancement 

{Wandel, 1995) Access to formal and informal employment opportunities and to many 

kinds of social partic1pa1ton, even including health educa1ion programs ,s made diflicuh, 

1f not impossible, by female illiteracy Rural females who are mosl lacking in access to 

lucracy and educational programs are the mothers of the 11l3JOrity of malnourished children. 

In ITWlY of these situations. primary health services may be available, but the social support 

services that would ,nnuencc 1he home environment are lacking. 

Furthermore, \Vandel, ( 1995) reported 1ha1 educauon of parent variables use ,n 

regression have in1eres1ing effects. suggestive of increased concern for hcahh at higher 

levels of education. There is a posiuve effc:t on n,ost nulricnu, s1gn11icnnt for Viunun C
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111d fo!JLC Ho"ever, university education has a negative effect on calories, fat, niacin and 

thiamine and post secondary cducnt1on has a negative effect on thiamine (intake of the B 

vuamins 1s  frequently correlated with calorie intake). 

2.8.2.1.4 Mothers' aec: The mother's age when the child is born shows a posuive bu1 

declining effect on the height of children after correction for selection bias (Ahn and 

Sha.off, 1995) The association reaches the maximum at 38 40 years of age after which 11

i.\ negative The standardized height (i.e the percentage of the reference median height for 

age) d� as children grow older, unul the min1mun11s reached at 46 months of age. 

2.8.2. t .S Gender of household heads: r-.talc-headcd households w11h no wire present are 

likely 10 spend more on food as a proponion of their income. Despite changing gender 

roles 1n housework, food preparallon still rcm:uns primarily rcmalc rcsponsib1hty. Men 

without wives arc substantially less likely to cook for themselves and are likely 10 prepare 

more convenient and usually more costly, items when they do cook. 

r-.toreover then: is a proporuon of households Ill which women are the sole or major 

economic providers as a result or factors such as forn1ly dissolution and nugration in �uch 

a case women income is the main determinant or food consumption. Increases 1n maternal 

innucncc O\cr income allocauon lead to the devotion of more rcsoun:cs to the child, better 

dicwy intake for the child and improved duld health and nutritional sllltus (\Vcndcl, 1995). 

The lllCOITIC of women arc mon: likely to be spcnl on food and other basic household needs 

than is income camcd by men and thus h3s a greater positive efftt:t on childn:n's nutritional 
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s1a1us (Kun1ar, 1979; Loose, l 980). This is explained at leas! in pan by the fac1 tha1 

women in virtually all parts of the world have tradi1ionally had major rcsponsib1hty for 

feeding and caring for children. In all cultures, ,vomen are the providers of food, they 

prepare it, and they media1c its dis1ribuuon among household members. The capacity of 

women to gcnera1e income 1s ofien underutilised and even more often unrccognizcd, but 

!here 1s some e\'idence that women in control of household resources demonstralc a

preference for ensuring adequa1e food consumption above other goals ( Kumar, 1979; 

Tripp, 1982). This women's allllity 10 create income and 10 control resource allocation 

diroclly affects the nutntional status of children throughout their growth. 

2.s.2.2 Heahb and S3oilalioo Effects 

In poor communities, both urban and rural, both malnutrition and parasitic 

infections arc highly prevalent. They s;ip the energy of the population, they result in much 

chronic morbidi1y and they often silently rcwd the development of c:ich new generation. 

Pre<.chool children arc pa.rucularly at risk a.s regards both malnutrition and diarrhC3. Both 

disorders affcc1 the child most onen and scvc,dy be1wcen 16 and 23 months of age. But 

infants below one year, pan1cula.rly boulcfed onc.s, arc also often affected (WHO, 1988). 

Infections and malnutrition have a well-provc:u synergistic cffecl, inducing high 

morbidi1y and mortality. Among 1hcrn d1arrhea and rc.spira1ory infccuons occur with high 

frequency in developing nations. lnfccuon affcc1s food inl3ke lhrough appe1i1c suppression 

a11d the utillation of foods, increases nutrient los,s dunng illness, and crc.11cs a mc!Jbolic
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response 1ha1 both slimula1c.s the immune n:5ponse and suppresses body growth (Haddah, 

Bhaiuara, lmm,nk :ind Kumar, 1996). On 1he firs1 po1n1 for insta.nce, dunng 1he aculc 

phase respons.e 10 1nfccuon, the metabolism of many nutrients 1s allcrcd and 1hc 

requircm«:nts for '>Ome nu11ien1s are increased (Beisel, 1984). During acute respiratory 

infections, for Cl(an1pl«:, vi1an11n A requiremcn1s 1ncre:ue subsl311Ually bec:iuse of 1he 

C1tcrcuon or rcunol 1n 1hc unnc (Slcphcnsen, Alvarez, Kohatsu,Hardmeicr, Kenntdy and 

G3.11'1mon, 1994). Me:i.slcs and dia.rrhe:i have also been as.socia1cd with an increased vitamin 

A deficiency (Bhaskaram, Reddy, RaJ1 and Bha1nag:tr, 1984) 1h:11 con1ribu1ed to the 

depletion of body storc:s (Campos, Flores and Undcrwool, 1987) and the emergence or 

severe deficiency symp1oms such as xcrophlhalm10 (t.lahalanabis, 1991). 

t.torb1d11y and poor nulriuonal status act synerg,stically 10 suppress growth Thus

illnes.s not only reduces voluntary food ml.Ike, but also increases nutrient needs, while poor 

nutritional status lowers immune compe1ence and therefore increases susceptibility to 

infection ( Latham, 199.S) If episodes or illness or undemutriuon are not cx1ensive, 

recovery is acc:01np:inied by a 1cmporary aa:clcralion 1n weight gain, the phenomenon of 

catch-up growth, and a rc1um 10 individual's previous growth trajeclory. If cp1SOdes of 

illncs.s arc rcpc:ucd frequently, complcu: recovery may not oocur, c.spccially if lhc.se periods 

of infccuon and 1nadequau: nutrient intake co1nc1de with periods in which growth po1enual 

i, high, This frcqucnl concurren1 episodes of infec11on and poor nu1ricn1 rntokc are the 

ma,or factors underlying the shon stalurc of some 1nd1v1duals, pan1cul:irly those whose 
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socio -economic status i s  low, those who ltve in rural versus urban areas, those who are 

younger sibs in large fam1li� and those children who live under stressful condiuons. Many 

geographical differc:nces also cnn be explained on this basis. 

2.8.2.2.1 Sauro: afwa1rr supply: \Yater supply, particularly house connections, sewage

disposal and basic '-"U11t.1uon systems, p.1rticularly if combinc:d with hygienic practices, help 

reduce childhood morbidity and mona!Hy from communicable disc.ucs (Esrey and Habicht, 

1987; Strauss, 1987). It is one of the community-level aggregates of the nsk fac1ors 

included 10 pick up 1he effec1 of the quality of the exogenous env1ronmen1. Poor water 

source has unacceptable levels of coliforms by \Vl-10 slilndanis. They arc contamin:ucd with 

1n1cstinal parasites. In Chile, as in Cos1:1 Rica, Horwitz (1987) has reported a rapid decline 

in infant monality from 1975-1982 in quantimlive 1cm, due 10 increase of po1able water and 

sewage 1n urban areas. Also Ahn and Shariff(l995), reported a signilican1 as.sociauon with 

dnnlung water and child's height, which changes from negative 10 positive assoc1auon as 

expec1ed after correcuon Similarly. Gopaldas et al. (1988), Powell and Gran1ham

P,.lcGregor (1971) found thal poor sanitary condiuons, specifically waier source of supply 

and toilet, adversely affccl the nutnuonal s1:11us of children below four )·cars of age 1n 

Jamwca. 11 has been hypothcsi1.ed 1ha1 such an association may be doe to 1hc grc.i1cr 

frequency of infcc1ious diseases (Christiansen, r,..1ora and Herrera, 1975) 

2.8.2.2.2 lmmun17,Jtjon: Jt is one of 1he elements in the UNICEF/WHO (1985) child 

survival sU'3teg1es for eradication of commun1eable d•se:isc.s c.g diarrhe.t and respiratory
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j1� .. etc. However. lhc efficacy of various vaccines depends upon the ability of the host 

to mount adequate and appropnate in1mune response to the concerned vaccine, Nutrition 

1s an imponant modulator of immune response. High coverage by immunization agains1 

the communicable diseases of childhood is a safeguard for bencr nutrillon and health. 

Severe PE,\I indices 1mmunosuppression thereby 1ncreas1ng the succptib1lity of the child 10 

1nfi:ctions. It also contributes to the severity of illness in a malnourished child. 

2.8.2.2.J Qiaaboea episode: Diarrhoe.1 1s a major problem or child health in developing 

countries (WHO/UNlCEF. 1985; Santos, and Carandang-Bravo, 1986; Bert.an, 1986). It 

1s especially h:u.ardous in children because 1t may result either in death due 10 dehydration 

and electrolyte imbalance or 1n malnuuiuon from repc:ated attacks (Snnto, et al 1986; 

Bcnan, 1986). The major reason for malnulriuon occumng during and after diarrhoea arc 

due to anorexia and malabsorpuon and lhc associated food rcslliction instituted by mothers 

as therapy, Joss or niuogen, and Olhcr nutricnlS, and alteration in digestion, absorpuon and 

rnctlbolism In addition, parents adhcn: to supcrsuuon and tr.1di11ons, and accept 1nconte1 

facts with respect to nutrition during dwmoca (WHO UNICEF, 1985; Mata, 1986; Brown 

and t.iachcan, 1984; WHO, 1984). In most counllics lhe high incidence of diarrhoeal 

d1SQlC is inOuc:nccd parucularly by increased l!nviron1nental expo1.urc 10 1nfeclion or toxic 

agen15 encountered in conwninallld food or w;itcr and the habitat-home, school or place or 

worl.. But lhe effects and outcome of acute d1arrhoc.1.I d1�scs depend g�tly on the 

prev-.liJing nutritional condition of the subJcct and !he dic:t adopted during 111.1ci... D1anhocal 
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diseases arc most frequent and stvere in the preschool years. more particularly from 16 10 

24 months of age (\VHO, 1988). Diarrhoeal diseases also occur however among younger 

infants both neonates and later 1n life, They are :ilso not uncommon, although much lcs.s 

severe in their consequences. among childrc:n of school age and adults. The period from 

6-35 months, and more particularly from 12-23 months is generally that of poorest

nulrilional status, faltering growth, and of lhe lughe.st morbidity and mortality. During this 

period intakes of energy, pro1e1n, iron, viumins A and other vit!lm1ns and minerals arc all 

at their lowest level in relation to physiological needs in the Africa Region A number of 

studies have revealed that acute diarrhoeal dlSCaSCS were most severe 1n undernourished 

infants and young children (Nabarro, 1985; \VHO, 1985). Field studies in developing 

countries have disclosed a Jtrong corrclauon between the prevalence of d1arrh0C1 and 

growth retardation (WHO, 1984: 1985 ) In addition, lhc mortality rate is rclallvely 

increased in patients 11,,jth marumus and l.-wuh1orkor (WHO, 1984, 1985 ). 

In a study on contnbuuon of severe malnutrition 10 child monality 1n rural 

B.:uigladoh from 198610 1987, one-third of all the deaths tn children from 6 10 36 months 

of age 11.ere aswiated with severe malnutrition and 799' of thoM: dc:lths 11.ere as�iatcd 

v.ith persistent diarrhoea. The rclauve nsk of dying from diarrhoc:i among severely 

malnoorished children as opposed 10 tJ1osc who were not severely malnourished was 17"

(Fauvcau, Bnend, Chakr.lbony and Sardcr, 1990). They es11ma1ed that 115 of the 222 

dc.uhs due to dianhoea occurred among 9T1 severely m:tlnounihed children and by contrast 
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that the remaining 107 dcaths from diarrhoea occurred an1ong 15,299 children who were 

not severely m:tlnourished. �tclv11le c1 al. (1988) have observed that bolh fever and 

dwrhoea "ere negatively correlated wilh \I.eight for age. This was subst.anuated elsewhere 

(l,1cLeod, 1985; Drake and FaJardo, 1976; Field, �filler, Drake and Kollar, 1981). 

Ccnain factors have bc.:sl reponed to counteract lhc negative effect of diarrhoea, e.g 

increased appcutc and brc.utfccding. There may also be a period after an episode when 

appetite is increased. To the e�tcnt that appropriate foods are available t o  meet this 

increased appetite the negative effixt of diarrhoea on energy balance may be offset. 

HO\l.e\'er research ii necessary to determine whether this increase ,n appeute occurs and 1f 

w, when such increase occurs. 

Secondly, breast-feeding has a special ilnd previously unrccogn11.cd role in lhe 

relationship between energy intake and diarrhoea with respect 10 nutriuon sllltus Its 

protcctivc effect on risk of  diarrhoea has long been recognized however. It ha.s only 

l"CCCl,lJy been dcsnonstr.llcd thal \I.hen infants who arc receiving a ma,or proportion of lhc1r 

energy from breast mill. do get diarrhoea lhc illness dOCl nol have a negative effect on 

growth (Brown, Pcerson, Kana.shiro, Lopez and Bl:u:I.:, 1991), Thus. efforu 10 promote 

1ncrc3� energy intake among infants and young children should be coupled w1lh cfforu 

10 PfO!l10(C exclusive breast-feeding through at lcut lhc fil'll 4 months of infancy and p;in,al 

breast-feeding through 24 months, when children ate m01t at nsk for diarrhoea ( Brown, 

et al., 1991), 
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2.8.2.3 Socio-economic Effects 

2.8.2.3.1 liouscho!d cash 1ncome, Income is  considered 10 be a very important fac1or 

determining nuln11on, at least in de,eloping countries. According 10 Chandhury ( 1986) 

income is a mirror • image of a household's resources and provides an index of its 

purchasing capacity. The economic situation is a poll!lll foc1or 1n determining how much and 

what kind of food \lo•ill be available. I t  is therefore e:i:pcctcd that with the improvement of 

household income, absolute �pcnd11ure on food 1s likely to go up :is 1s the caloric and 

protein intake of the household (Gopalan, Rama and Bala.subramaniam, 1981). Gullau 

(1981) has noted that high signifiC311t differences exist in income class of food consumption 

datl 111 developing c:ounuies. In 1980, \Vorld 8.lnk m:untuned that lhe serious and extensive 

nuinuonaJ dcfiaencies lha1 exist in developing countries arc largely a rcnection of poverty; 

people don't have enough income for food (World developmcnl rcpon, 1980). 

It has been sh<>'4·n empirically that .u income rises beyond a threshold level, people 

tend to spend proportionalcly lw on food than on non-food items panicularly on consumer 

durables. Although the propon1on of income spent on food declines, absolute CApcnditurc 

on food is sull higher a1 upper ,noome IC\-cls (Chmdhury, 1986). Therefore it 1s pos11cd that 

\lollh the impt'O\emcnt of a hou5Chold's income, abs.olutc expcnd11urc on food iJ also hkely 

10 go up and 10 1s the calorie and protein intake of the household, 

2.8.2.3.2 b1ad,CI access io(ra,1ructurc: Prevalence of malnutntion �'llrics considerably 

among socio-«onom1c group (UN, 1991). There were stroog assix:1at1ons bctwttn child 
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nutntional status and a �t of community vanabh:.s (Strauss, 1987). Generally, malnulrition 

is more prevalent in rural lhan urban areas due to lower income, poor access to services and 

overall food 1nsecunty (UN, 1991; Thomas et al., 1987). Nulritionnl status survey data 

from Cameroon, Lesotho, Liberia and Togo show lh:u the 1nc1dcncc of malnutrition in 

preschoolers as 1nd1c:ucd by weight for age w-ru 70� greater among rural than urban 

children, those communities close to roads usually suffer less malnutrition than those in 

remote areas (UN/ACCISCN, 1987), 

2.8.2.3.3 fDlJYlalion dcnsi1x: The contribution of high population growlh rate 10 

malnutrition in developU1g rountncs is controversial. One school of 1hough1 maintains lhn1 

the two are closely, hnkcd; an altemauve theory holds lhnt population growth enhances 

world resources and should not be a major focus ,n combn1ing malnutrition. Population 

incrci.se has bolh dclelcrious and fa\·ourablc cffixt on the people. It ,s nol an acc1den1 that 

food producuon in 1011. income agncultun:-domina1cd coun1nes keeps rough pace with 

population growth. Populauon grow'th enlarges the rural bbour force and hence the capacuy 

to produce food. If mounung pressure on land resources reduces 1.ibour producuvity, per 

captta income dccltncs and per capita food consumption dccr�SCJ comp:irably, lncome

�g cffccu ,n.1y be n:ducal by longer working hours or by reduced producllon and 

coosumpuon of non-food goods and scrv,cci (l'>lellor, 1982). 
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CHAPTER TIIREE 

�IETHODOLOGY 

3.1 Bncl..ground inrom1allon or the surveyed populolion 

The dam were drawn from rural sectors of CISSlva producing areas of Nigeria. The 

sample population are rarm - households with poor socio - economic background, heaJlh 

and sarutary raciliucs. They grow and sell moslly cassava Other crops grown are maize, 

millet, yam, sorghum, legumes ctc: The predominant religious practices of the people arc 

Islam and Chrislianuy. 

3.2 She and snmple se.lectlon 

Climate, human poJ)tllauon density, and market infm.structurc formed the 

bases for sampling. FolloWU1g Carter and Jones (1989), four basic climate zones were 

defined from temperature and durauon of dry periods within the growing season (table 8). 

Table 8: Definitions or dimJJtlc zones or COSCA survey siles 

Climatic zone 

Lowland humid 

Highland humid 

Sub-humid 

Non-humid 

Tcmpcnturc (oC) 

Daily mean R.:inge 

<22 <10 

<22 <10 

>22 >10

>22 >10

t.lonths of dry St:aSOn 

<4 

<4 

4,6 

7.9 
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lnformatton available on all-weather roads, railways and navigable rivers derived fron1 

�1ichchn travel maps was used to divide a market-acce.ss infrastructure map of Africa into 

good and poor zones according to the density of the roads, railways, or navigable ,113ter 

v.iays. Human populauon da1a from the United States Census Bureau were used 10 divide 

a population map of Africa into high demographic-pressure zones with SO or more persons 

per km', and low. 1f less. 

The Lhree maps of climate, human population density, and market access 

infrastructure were overlaid 10 create zones wilh homogeneous climate, demographic 

pressure, and market a�ss conditions. Each clima1e/popul:u1on density/market access 

zone with less than 10,000 ha of cassava 1n each country was excluded. The remaining 

areas were divided into gnds of ctlls 12' la1J1ude by 12' longitude LO form lhc sample 

frame for $!le selection. In Nigcna, 6S grid cclls d1sLnbu1cd among the clima1c/populalion 

density/market ac(CSS z.oncs in proporuon to lhe z.one size were selcc1cd by a random 

melhod. One village wu selected, by a random method, w11hin c:ich of lhe grid cells; 

lhc locauons of lhc villages arc shown in fig. I A Lol.11 of 6S v1llagc.s were selected. The 

sclcclcd vilages .... -ere grouped according to lhe dcs.tgnalcd states in Nigeria. UNIV
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Fig I: U>Cations of COSCA survey sitcs 1n Nigeria 
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The dis1ribution of the states is shown below:

Adamawa Abuja FCT Abia Ocha 
Bauchi Kaduna Akwa - lbom Edo 
·eomu 1:atsina Anambra Lagos 
·Jigawa .Kcbbi Bcnuc Ogun 
Kano Kong, Cross River Ondo 

Plateau Kwara Enugu Osun 
Taraba Niger Imo Oyo 
Yombc ·Sokoto Rivers 

• St.ales not surveyed
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The distribuuon of selected village.ss 1s shown below: 

Namtarigucrcl Zonzon ls1egun - Bcnde Ellu 
Golare Kv..iga lkot • Amborn Ugbcrikoko 
�1alabu Gba.rada NJ..-wcllc Og1th Ebuebu 

Gombawa/Pural:ayo ZongondaJ1 Ankar Ugboha 

Suwabariki Emckutu Andor Afuu:/OJavum 

G\l,'3J'am/ Al l.:al Oduogboyaga Uyanga Odogbawojo 

Yarubawa Ugwuoda-ldah Ediba 0WOJO 

Zakwunbcllo Angba Emc • Orirnekpang Eporo 

Udege kasa Ofobo Busanfung lpctumodu 

Ajaga Bode-Saadu N1mbo Adana 

Wasee Babanla Nwofc ldi - ap.1 

Daboshu lsol<>-<>pin Agbogaz.i lgbojaye 

Namu R.ibba Ob1nikpaczihc Owode 

Alogania Sabonwusc Ngor Tol.:un idodc 

Arugv.-adu-Gona K.adnawusc/Burum Okpolla/Eli1la 

Abba.re Ogb.lkiri 

Garbabi Ogonoltom 

Sanda.ru 

Dong.a 

In each of these selected villagess, a list of farm households v.-as compiled and grouped 

'I , , edi'um' and 'small' (arm•holdcr hou$Cholds v.ith the aui1uncc of lcyinto arge , m 
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village informants Farm households which cultivated lOha or more of all crops "'ere 

excluded as unrep�tative of smallholder farm households. Two farm households were 

�lec1ed from each slratum. The total number selected in each village was 6. A 10Lal 

number of 390 farm households were sclec1cd. There were 437 preschoolers aged O • 5

yc:in from the 390 farm households. The 1otal number that were male and female, and in 

different age ranges 1s shown in table 9. fhc mean age was 32.12± 16.41 months. 49 

percent were males and SI percent were females 

Table 9: Nun1ber or preschoolers in the study by nge nod gender 

Age {months) 

0 - < 12 

12 - < 24 

24 ·< 48 

48 ·< 60 

Tow 

3.3 oau collrctlon 

No. of males No. of females 

25 23 

43 43 

88 98 

60 55 

216 219 

Total number 

48 

86 

186 

I IS 

435 

, 11 ..... wu mainlv collcclcd during the hungrg $C3.50n, in the year,
The ,o owing .,... 1 

1992 during the the COSCA lutVey.

3.3.1 t,utriuooaJ Anihmpomcu:y;

..... fl r the ,437 preschool children from the ages or 0- S years in AnthropOmdnC .....,. o 
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1hc �lcctcd farm • hou!.Ch Id o s were taken b y  d1rcc1 measurements of lhc following

paramtlcr� following Slandard procedures c!Sl3blished by \VHO (1976) and UN ( 1986). 

The anlhropomctric: parnme1ers mc.isurc:d were as follows: 

3.3. I, I �Ycieht of child, \Vc1ght of the selected subjcclS were obtained by use of 

1nfanuome1er for toddlers and portable s:iller scale (Hanson, Ltd., Ireland) which h:u 

maximu1n reading of I 30kg with accuracy of 50g. The subjects were weighed with 

minimum indoor clolhing 

3.3.1.2 He1eb1 of child: I lcight of each subject w-as determined in a free siand1ng pos111on 

without shoes using s1ad1ome1er (ROE, Ltd., USA) for inf3Jll nnd preschool children of 

nuuimum reading of 200cm with aeeurncy of 0.5cm. 

J.J.2 oi:e of ch,Jd; The child's age was obtained from their binh cenific:ue.s. In case: of  

1hc birth cenifica1e 1s absent the child's age was de1erm1ned by carefully questioning the 

n10Lher with the :ud of local events calendar to assist them 1n their recall.

J.J.3 Household chnrac:u:osOcs, bcallb Md socio-ccooom1c indices: 

Holl5cllold 50:io cconon1ic infomunon was collected by inccrviewing the household 

head or (in the case of lus or her absence) :i.nother senior houlChold member A household 

is defined as 3 person or group or people hv1ng together :i.nd sharing a common pot or 

food The vanablcs included among others arc U1COme, mother's education, mother's age, 

presence or absence of diarrhe:i, presence or absence of immunimtion. gender of household 

head. number of wives (only nurnbcr of wives or the household head), sources or water 
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iUpply, and household maJor food expenditure. The dcLermining questions were as follows: 

Household sjze: 1"he determining question ,s '\'/hat is the size of your family' i.e those 

v. ho normally ( almost everyday) cat from your kitchen. 7 Information was obtained from 

the head of tlu: households. 

t{umbcr of wives per houschoJd: The determining question is ''\Vhat ,s the relation 10

household head". The response obtained ,s recorded in the ques11onnairc. 

h:lothers • education: 1'h1s was measured in tcJms of number of years of schooling. The 

deu:.rmining question 1\ '\Vhat ,s the number of years successfully completed in formal or 

Islamic school 

Ace of the mother: This was ob1.a1ncd by asking the mother of the preschoolers such 

question as "How many years arc you 7 " 

Gender of houschQld head: The determining question 1s '' \Vhat ,s the sex of the 

household head? " 

Sou.m: of w;ucr sup121y,. The determining question is  '' \Vhere do you get your dnnk.ing 

water from?" 

lmmunjntion; The question asked to the mother of the preschoolers i!I "H:l.5 the child 

been ,mmunizcd7 '' 

:::' . The determining question is '' Did your child suffer from diarrhca inQtarrhe;t CJ)l�C. 

the last two weeks? " 

Mac\iri access. 11,e catcgones of mC31ls of access to the market nrc obtained by village
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interview The determining question is " How mnny kilometers from your household to 

the market where you sell your cassav;i products? " 

Climate and Population dcnsny; The methodology has been statc.d 1n lhe sampling 

procedure. The detailed queslionn.ure is shown 1n Appendix 'A'. 

3.3.4 foQd consun1puon: 

lnfornu11.Jon on food consumption and nutrient inl.l.kc was oblal11cd from the 

�lected households usmg seven-day food n.'Cl.11 method and a prete.St.ed qucstioMaire. Each 

woman in the schictcd household was asked 10 recall the quantity of c.ich staple food iten1 

the entire household rncmbcrs consumed the previous week . The woman was asked to 

present the unll or measure of each food item consumed the previous week and 1he food 

item. where available for weighing. Olherwise weigh1 of food ,s oblllincd by mca.suring 

the equivalent in the village market Qucs1ions were asked on the number of visitors 

hosted. AdJusiments were ,nade 1n qU311llty of food consumed by the household. 

Markel value of non-slaplc food items consumed in the previous week by each 

household were elicited from the women intcr,1ewcd Unit price of each non-staple 

obtained from the village market w;is used to conven market value of consumption al lhc 

household level 10 quanuty consumed 

3.3.S L1m11atioos: 

1lus survey 1s mulu-disciphnary in nalure and therefore was nol s1riclly designed 

, N 
· "'·�-·n 1,mitaLions were encoun1ered during Lhe planning and cxcculion of

,or utnllon. """ ..... 
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Nulrlt,on aspect due lo au1hon1y beyond lhc researcher's conlfol as well as resource 

availability Among such hm1ta11ons, is lhe 1nabili1y 10 upand lhe wnple s11c of the 

popul3lion l)Urvcycd. As a rcsul1, lhc sample s1u of llus re.se:irch 1s lower lhan anticipated. 

Besides, lhc sa1nplc population size obtained on U1c whole permiLS 1hc estimation of the 

prevalence leycl of malnourished individuals for a predetermined (maximum) confidence 

interval (WHO, 1983). 

TI1e prl!detcrnllned sampling design and method of daia collcc1ion of COSCA 

survey allowed only one 10 seven day food recall method Individual food 1n1akes of 1he 

preschoolers in each households were therefore not possibh:. However, FAO/\VHO/UN, 

(1985) consumption unit lllble {sec Appendix B) was used 10 determine the food 1nt.1ke of 

each prc.schoolcrs in each household. TI,e calculation for each food nuuient int.lke for 

preschooler using lhc consumpuon un11 tnblc is explained in Appendbt C 

3.4 OnUl proccs:sin� 

3.4.1 Antbropon1e1ry: 

3.4. I. I Wcieht nnd.h1:1eh1· The subjects were strauficd into male and female; and also

into four age classes according to \VHO publication (1983) as was shown in iablc 9. A

value of 1.5cm was subtracted from length mca.surcmcnts of children between 24 59

months 10 approiull\3-IC standing height {Dibley, St.1Chling, Nicburg and Trowbridge 1987).

0 r cc s··�dards were used to conven nnthropomcuic measurements into
The WH re,cn:n "'" • · 
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1nd1caton. of height for age, weight for height, weight for age for as.sessmcnl of nu1ritional 

,t."ltus of lhe preschoolers. Z score (�tandard dcv1:ll1on) of a nutriuonal indicator for an 

1ndl,•idual was calculated. Z score 1nd1catcs the direction and degree that any given r.lw 

score of the preschooler deviates from the mean of a distnbuuon on a scale of ,tand:ird 

dcviauon (S. 0) units. The formula 1s as follows: 

S.D. �ore = 

\\/here : 

Actual child's measure · mttliao value of rcrca:occ populauoo 

S1andard deviation value of reference populolion 

S. D = Standard dev1auon or Z scores of the child. 

Z scores for weight for age and height for age thnt were less than 6.0 or greater 

than 6.0 , or Z-scorcs for weight for height that wen: less than -1.0 or greater than 6.0 

were excluded Distribution characteristics of the dependent Vllriablcs were checked for 

normo.hty. 

Nauon:iJ Center for Health S1a11s11cs (NCHS) reference populauon (WHO, 1983} 

"'-as u� for the companson of the sample population he1gl11 data against age, weight data

ag:unst age, and of \\'C1ght data :ig;wut height. Preschoolers in the populauon falling below 

the median • 2 standard deviation unilS of NCHS reference population arc considered to 

be low (malnourished) for the nuuiUonal indicators. Percenlllgc of preschoolers belo�• or 

above 2 so or between -3S0 and -2S0 NCHS reference population were detennincd. 

The children v.cre c�licd on the basis of their height for age, weight for age, and weight 
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for height using the  NCHS (WHO, 1983).

3.4. i •2 Aec and sex af child, In the WHO publication (1983) tables arc given with 

figures on, for example, the mcdirui weight and weight :11 ISO, -2SD, etc., for c.ich sex 

and age in months figures 1n those tables arc approximated 10 one decimal place but age 

in this study is approximated to the nearest whole month below or  above the actual age. 

3.4.2 Food co1lS\Jn1plion: 

Average qunnuty of C3.Ch type of food consumed for seven days per 

household was converted into food nutncnlS using food consun,puon tables (Plait, 1975) 

To cstim:ue per capita consumption, each nutncnt in c.ich food consumed by each 

household was tot.,llcd. The consun1p11on unll {expected proportion of food 1nlllke) per 

person per household according to sex nnd age were obtained from FAO/UN (1990)

consumption unit table. The total food consumption unns for each household were 

calculated. Also determined was the food consumption uniu for c:ich preschooler in each 

household The proporuon of food consump11on unit of each preschooler rcla11ve to Lhe 

totll household consumption unit was calcul.11ed and multiplied by Lhe total of each of the 

food nutrients for each household to obtain the amount of c.ich food nutrient consumed by 

the preschooler in each household. The 1s shown below. Dellliled calculation ls shown ,n 

Appendix C. 

NCPP = CUHP "THQFC 

THCU 
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where, 

CUHP = consump11on un11 of household preschooler 

THCU - total houi.chold consump1ton unit 

THQfC total household quan111y of each food nutrients consun1cd 

NCPP .... Food nutrient consumed per preschooler in each household 

Nulnen1 adequacy rauos {NAR) for each individual was cstinutcd as percenlllge 

of requirements ( FAO/\VHO/UNU, 1985) Group mean intakes "'Crc calculated by lhe 

health 1.ones, age group and sex. Nutrient adequacy ratio is taken as: 

Nu1oco1 ioJake 
Rcco111n1cndcd nutrient dnily 1nta.kc 

• 

3.4.3 Jlousehold chnmctcrlMlc.,: 

• lllO

I

Parameters such :is household size. number of wives per man, mothers' education, 

mothers' age. and gender of household head were grouped as household charoctcrislics. 

Average of hou.sehold size .Ind mother..' age for all the surveyed households was obtained. 

The preschoolers were then grouped according 10 whether they arc from above average or 

average or less households for each variable. Other variables were grouped according 10

whclhcr they arc from educated mother or not, monognmous or polygamous households, 

or female or male headed households.
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3.4.4 llcnllh rncto�:

Source of water supply, 1011nunii.ation and d1arrhca episodes were grouped under 

health factors owing 10 likeliness of prov1d1ng avenue for palhogen,c transmission or in 

case of 1mmun11..1Lion pro!Celivc effect on pathogenic anacks • D1arrhca episode p;u3mc1cr 

was obtained for preschoolers and therefore analyz.ed at 1nd1vidual level. A preschooler w.1s 

classified Into 'Yes' 1f he has suffered diarrhca ,n the last two wceu prior 10 lhe sul'\lcy

othcrn i� ·No". ln1n111niza1ion parameter was obtained for preschoolers and therefore 

analyz.ed at 1nd1v1du:il level. Each J)reschoolcr was clas.sificd into 'Yes' ,f preschooler n 

1111muniied or else 'No'. The source of water such ;u l.lps. bore wells, open wells, rivers, 

ltlkcs, or ponds used by each household was clo.ssificd 1n10 potable if from taps, or bore 

wells and non potable if from open wells, rivers, lakes or ponds 

3.4.S Socio-cconon1ic fnclol"!I: 

For lhe purpose of this srudy, 1hc indices of socio-economic factors arc household 

cash ,ncomc, village market access condition, village popul:ition density zone and 

household food expenditure. 

The cash income of the household was reduced 10 perJ.4.S. I Household cash ineoroc:: 

· d' by the number of persons in the houSthold, i.e. the householdperson basis by d1v1 ing 

• 
• ... A 359 households determined. The preschoolers were then grouped 

sue, and average tor u,._ 

th were from high c:a\h income household if lhey were from
accordingly 10 whether cy 
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households with above the average cash income per person or from low cash income 

households if they were from hou!ic!holds with average or less cash income p,:r person 

3.4.5.2 Mnrl.;c1 access; The market acccs� 1nformauon as based on road maps varies 

"·1dcly 1n veracity. It was therefore considered essential to collect 1nformallon dunng the 

\11rvcy that ,vould pcrm11 a more ObJecuve definiuon of markc1 access infrastruc1ure. 

Accordingly, the farmers interviewed 1n phase I were asked 10 indiatc the main market 

u�cd to sell their cassava products, the proximity of the market in kilomcters, and the

means of access. This was by niotor vehicle, foot or other means, including use or 

bicycles, an1m.tls, or boots. Proximity 10 market is grouJ)l..'d into c:i1egorics above or below 

10km, b3.!iCd on subjoctivc csumates of the d1s1anCC II fanncr can walk in a day with a head 

load or cassava products. 

3.4.5.3 Popula1ion d�nsil>:: For population density p3.rame1cr, preschoolers were 

clas.silicd into low population densuy wncs IICOOr<hng lo the locauon of their households 

· I d ns·1y zones if household i s  in areas with SO or fewer persons per square 1,C, OW C I 

kilomctcr and high if 1n areas with greater than SO person per square kilometer 

J.4.5.4 Household food c:xpcndi1urc:

Household's total cxpcndi1urc on 311 food items ,vas reduced 10 per person basis by

, .... r person in the household and average for 1he 3S9 householdsd1v1d1ng by the num.,... 0 

h I \\Cl'C then grouped according 10 whether they were from highck:t.ennined The presc oo t:rs 
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total food expenditure households ,r lhcy were from households with above the average

total food Cllpcnditure per person or from low total food expenditure households ,f they 

were from households v. 1th average or less total food expenditure per person, 

To determine the relationship bctwocn cassava consumption and the nutnuonaJ 

!>talus of the preschool children, the nutriuonal status 1ndica1ors of the preschool children 

were compared at two levels of household expenditure on casqva food products as well

as on other food �tap!�. Expenditure on food is usal in preference to quantity of food 

consumed bcc:iusc food expenditure ,s easier to measure as its measurement is subJcct 10 

less error than measurement of quantity of food items consumed. 

Follo'n·1ng the definition of a food staple by the lntcma11on:i.l Institute of Tropical 

Agriculture (lITA} as a crop wluch constitutes at least 200 dletruy k.ilocalorics per day per 

person, sorghu1n v.·hich contributed 488 dietary lolocalorie per person, millet which 

contributed 421. yam 3 I 6, and cassava which contributed 306 ldlocalorics per person per 

day between 1964 and 1966 (FAO, 1971} an: the Nigcnan major for staples Although 

maize contributed only 154 caloric pcr person per d3y In 1964 • 66 there is evidence that 

the importance of maize as a food suple has increased 1n recent times (Manyong, Smith, 

b J d Oy�wolc 1996) Because of their closeness, sorghum and millet arc\Ve er, agtap :in � , 

combined as one commodity in the following analyses. 

Household expcnd11urc on C3Ch of the four food staples w.u reduced to per person 

. r lhc 359 households determined. For each of the staples, the preschool
basis and avero1gc ,or 
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chilun:n were grou""'' acco d h """" • r tng lo w clhcr they were from high expenditure households

if thcy \I.ere from households with above the average c�pcndi1urc per person for the

panicular st.iple or from low expenditure households 1f they ,vtrc from households with

average or less CXl)c!nditurc per person.

3.4.6 0<!1cmunotion or rclatlo1L'>hlps bct'4C<?n nutriUoMI rultus lndlcntors nnd various 

hou�cholcl chnrnctcrbtlcs, hcnlll1 nnd soclo-eco1101nlc factors 

The children's 7 -scores for weight for age, height for age and wc1gh1 for he1gh1 

:ind their pcrccnlagc distribution using the NCHS (\VHO, 1983) .ire calcula1cd and 

conipared by the various household f.ictor groups, hcahh factor groups and by the socio 

ccononiic factor group�. 

3.4.7 Stntlstlcnl nnnl)sls: 

Stausucal analysis were performed on the IOt-1 486 compu1er. Siudent T-tcs1 was 

carried out to determine the levels of s1gn11icancc or the differences in mean weigh1 for 

age, weight for height, and wc1gh1 for height between the preschoolers sex groups while 

general linear model (GL�I) was used for various age catcgoncs. Perceniagcs were 

calculated and chi-square (X1
) 1es1 w-as used to identify household chru.ictcrislics, health 

C 'nctors significantly a.ssoci:11cd with Lhe subjects' nutritional status. and socio - econom1 '" 
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CllAl'l'ER FOUR 

Rl::SULTS 

4.1 Overnll nutrltlonnl stntus or preschool chlldreo 

4. I. l Su,nplc 7, score dbtrlbutlon

1-,.loJority of the preschooler; had their Z- scores below the mcdinn for weight for 

age, height for age and weight for height and peaked al 2S0, -ISO and -I 5S0 (fig. 2), 

rc,pecllvely ancr ,vh1ch a progressive tlccllnc was obl.:lined, The percentage of 

preschooler\ below median 1n each of lhe anthropometric indicators was 74.9'!\i for weight 

for age, 74.2� for height for age nnd 66.2" for weight for height (table 16). 

4.1.2. Physlcnl cl111mcteristlcs 

11\C grc;ue\1 deficit in the means or the .tnthropomclric 1ndica1ors for all the 

preschoolers expressed ,n terms of slllndard deviation ( Z- score) below median NCHS 

standards w-as in height for age Z-score or preschoolers (I.Ible 11). The mean Z-scorcs were 

less 1n the ordcr of -1.30 for height for age, -I I O for weigh1 for age, and -0 43 for weight 

for height This means I.hat lhc mean deviation or the prcschoolcrs from the normal growth 

range (-1 standard deviation 10 + I si.,ndard dev1a11on) for weight for height index was 

within normal growth range. The anthropometric indices of the preschoolers was above lhc 

convenuonal cul off (below medirui-2S0), the recommended cul off for use in African 

c:ountncs 
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Fig 2 : Distribution of Z-scores for weight for age, height for age and weight for 
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'luhle 10: 
�· ;;:iu

�
ncy dlstributl�n or nnthropomelrlc Indices or prcsc.boolers belo"

n ove n1edlnn NCIIS reference populnlloo 

Nutrition level Weight for age Height for age Weight for height 

n � n % n " 

Below median 328 74 9 322 74 2 290 66.2 

Above median 110 25.1 112 25 8 148 33.8 

Tnble 11: �tcnn 11nlhropo111etrlc Indices or prcschoolcl"'i e.\prtMCd In stand11rd 
deviation units

Nutritional Indicators 

\Veight for age 

Height ror age 

Weight for height 

n 

426 

432 

429 

4.1.3 rrevnlence or 11111h1utrltlon 

Z-Scorc

-1. 11

I.JO
-0.43

SD 

I. 72

2 58 

1.07 

The percentage3 of prc5Choolcrs that nrc below median -2S0 for each of the 

anthropometric indicators arc 31.1 I� for weight for age, 40.10% for height for age and 

6.40� for �-eight for height (!able 12). Thus the prevalence of low height for ngc 1s higher

than low weight for age while the prevalence of low weight for height was the lowest of 

the three indicators. 
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4.1.4 Sc\crit) or 1nalnutritlon

Mild �tunling �-as found 1n 59 9f4, moderate Munling in 18.7 "· and se\'erc stunting 

1n 21.4 9ii of the prc.schoolcrs. �lild undcmutrition was found 1n 68.9,., moderate 

undcmutrilion 1n 18.2" and severe undcmutriuon In about 12.9" . The distributton of the 

preschoolers 1n the case of �'a\t1ng was mild 93.4Ci{,, moderate 4.3� and severe 2 J" 

(t.ablc 13). 

Tnble 12: Pcrccntnge distribution or h!vcls or nutrition in rl'C$Chool children 

Nutntion \Vc1gh1 for-age Height for-age \Veigh1 for height 

level 

Above median • 2 S. D 

• Below median - 2 S.D

n 

299 

135 

68 90 

31 11 

n " 

260 59 90 

174 40. 10 

n 

409 

29 

93.46 

6 40 

• Includes Preschool children below 3 S. D

Tobie 13 : rerccntnge dlslrlbutlon or three levels of nutrition In Preschoolers 

Nutrition level \Vcight for age Height for nge \Veight for-height 

level 

t.lild

Moderate 

Severe 

Total 

(undemutnlion) (stunung) (wasting) 

n � n " n " 

300 68.9 

79 18.2 

56 12.9 

435 100.0 

261 

81 

93 

435 

59.9 406 93.4 
18. 7

21.4

100.0

19 

10 

435 

4.3 

23 

100.0 
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O,�r•II a\sc n1e.n1 of the nu1rll10tl;ll w1u1 or lht prochoolcrs 1s be s rrwtud

tAblt 14 "'11h \i, 11•h1 (l,r ht1gt11 dau1 on one ll-'11 and hc1gh1 (or age d31.1I on the exht-r 

About '..\� 01', of the p tw,itm I, II on \I.IQ! COUid be called 'w11Jun nomw rnngc' (abo\-c 

median 2SO) 1n  ooth "c•11h1 for hrlgh1 llnd hcl&hl for age while 45.1 " wcn: a:bo\C 

mt\1WI • 2-SD fur \\elf.hi for ht'i&hl ailll �ov. mcdwi ·2SI> (or hcigh1 (or age 1h11 mc.11n 

that mote than '5 uf the prc!l(hoolcn 1n rngva growing nre.u "''tff ncllhcr wamd nor 

4.1 • .S food n111rlent hllnkr und udl'<1unc) natlu 

,1.1 • .s.1 Encri:y, pm�c,n ilDtl m1ncral 101Akc> 

The �ult of the du:ury 11ud1c1 (mr.111 energy, protein lllld nuncral 1nw.cs) arc 

pn:scntcd in table 15. The mean datl� cncrg) 1n1Alc of the pmchoolcrs "-U J 62 �U or 

I I� l.cal, protein v..u 14 70G, calcion1 was 26J.14 n11, and U'Oll v.-u J. IS me,

The prCJiChooh:r, :u a whole mcl 87 of 1hc1r energy 1nl11c, 96� of prolcln, 6J" of 

calcium, 1111d 13-i" or iron n�lh cnr ') 

.a. t .5.2 Y\Jaro,n 1owki:1 

The mean lhily vic.,mln 1nt.1�cs of &he pl"C5Choolcrs were 471.Slµg for vitamin A, 

0 .is ,no for nboOavin 42,85 mg for nincin, Md 20.SS mg for o 40 ma for 1h1;i.m1n, . .. 

16 ) II .. 4 .. be lCCn fro,n ng. 3 th.11 vunrnin lnl.lkcs of the prc.schoolcrsv11Am1n C (IJ.ble , ""'' 

, r WIIO ( 1967) rcqu1n:n1cn1 fell shon or their requirements c,ccp1oprcsxd u p:rccnt.1gc o 

...... _ ,., • ..,.i•nc.i"c of v1Lllt11n A 1nc1 by I.he preschoolers Wl\\ 1769' while111 V11amln A and C. 11°" ,.....- " 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



82 

v1tam1n C was 102"1, other vitamins were lhiam1n 691, nbonav1n 57", and niacin -i8$.

In general, the preschoolers in �va producing areas had energy, protein, iron, calcium, 

lh1am1n, nboOav,n, and niacin intakes that fell shon or lhcir requirement while vitamin A 

and C were more than adequ:llc 

1'nble 14: Nutrition le,•els or preschoolers ns Indicated by U1e pcrcentnge 
distribution or Z-score or heleht ror nge nnd weight ror height 

Weight for height < 2 S0 
(w1th1n 

"normal") 

< -2S0 (wilh1n "normal") 35 

-2 to -3SD (moderate wasting) 0.7 

< -3 SO (severe wasting) 7 I 

Total 42.8 

height for age 

-2 10 3 so

moderate
stunung

6.2 

0.9 

0 0

7. I

< ·3 so Total
severe

scunting 

4S I 86.3 

1.8 3.4 

3.3 10.4 

S0.2 100.1 

Table 15: �le.an daily energy, protein, nnd n1l11crnl lntnkcs or preschoole� 

Nutnent intakes 

Energy (�1J)
(Kcal) 

Pro1c1n (I) 
Calcium (mg) 
Iron (mg) 

n 

43S 
43S 
43S 
43S 
43S 

Me:lll S.D 

4.62 2.69 

1104.00 484.00 

14. 71 6.90 

263.14 164.29 

6. 71 3. IS
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Table 16: �1enn dnlly vltnrnln lntnkcs or preschoole�
Vil.lmin intakes

n 

Vit..1m1n A (µg) 435 471 83 lluam1n (mg) 435 0.40 
Riboflavin (n1g) 415 0.45 
Niacin (mg) 435 42.85 V1tam1n C {mg) 435 20.55 

4.2 Nutritlonol 5tnlus or p�chool children by age cln..� 

4.2.1 Sn111plc 7.,. SCOn! dlstril>ulion 

S.D.

460 46 
0 24 
0.24 
22.59 
19.41 

A breakdown or lhe age range, 1.ero to sixty months or the preschoolers shows that 

ma1ori1y or the preschoolers were in the left of the normo.l d1s1ribu1ion of the reference 

population median {ng. 4 · 6) About 20% or the preschoolers in the age range O • < 12 

months had the highest Z-5COrc at + 0.5 and -1 0 for ,vc1gh1 for age, about 15" 1n the age 

range 12 <24 months had the highest Z-scorc at 2.0, .ibout 15� 1n the age range of 24 -

48 months at -2 and 18" in the age range of 48 <60 months at 1.5 (fig. 4). As 

indicated in table 22, preschoolers in the age range of 24 - < 48 months had the hight.$! 

percentage below median NCHS reference population for weight ror age. 

About 209' of the preschoolers in the O - < 12 months range peaked at -3 SO for 

height for age, 15" in the 12·<24 months range peaked at -3SD, 13" 1n the 24-<48 

months range peaked at -3SD, and 15,-, 1n 1he 48-< 60 mon1hs range peaked a1 2.S SD 

(fig. S). 
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"The h1gheM percentage (809L) bcl r ow mcd1i111 rc1ercncc popula11on for height for age i1

observed among the prcschoolcn between Lhe age range 48 - < 60 months ( table 17)

More than 20� or the preschoolers 10 Lhe 43-< 80 cm and 80 < 95 cm height 

range pc:iked nt + 0 S l-score for v.·c1gh1 for height while 2S !ll, in the 95 < 11 O cm height 

range peaked al O (median) Z- score and about 45" in the 110-< 125 cm he1gh1 range 

peaked at +0.5 7 \Core (fig. 6) However, preschoolers in the 110 - < 125 cm height 

range had the highest percentage bclo\v median reference populauon (t.ible 17).

4.2.2 Ph)11lc:1l chnroctcristlcs 

The n1cnn z -�ore (stnnd3J'd de\'i31ion) of the preschoolers decre3ses w11h 3ge 

(!able 18). Of :ill the age ranges lhal ha\'c been proposed as most approprialc for esumating 

the nutritional suit us of preschoolers, 48· < 60 months \V:U found to show the highest 

de,iation below median NCHS reference population in height for nge Ncx1 lo the highest 

was age range 24 < 48 for the he1gh1 for age 1ndicitors. However in all age ranges, 

preschoolers in 0-< 12 months range had the IC3SI significant deviation ( p < O.OS ) 

compared with any other ngc range in all the nulriuonal st.alus lndic:11ors except weight for 

hc1gh1 

4.2.3. Prcvnlencc or ,nalnulrition

The ascending order of percentage prevalence of undemulrition was age range O -

< 12 months (l8.7")· 24 < 48 (31.8")· 48 • < 60 (33.0") and 12 • < 24 (33.4%). 
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l"oble 17 : Frequency d�tributlon or preschoolers bclo11 ood obo�e 1nedin11 
reference for Indices or nutrltlonnl stntus 

Nutrillon level 

llclow n1cdi an 

Abo\lC: mcdinn 

Below median 

Abo\lC rnedian 

Below median 

Above median 

\Vcigh1 for age 

Age ranges (months) 

0- < 12 12 • < 24 24 • < 48 48- < 60

0 J; D J; D X 0 � 

32 66.7 64 74.4 119 75 I 89 n.4 

16 33 3 22 22.6 46 24.9 26 22.6 

Ht:1�lu for a�c: 

29 60 4 65 

21 

75.6 136 73 S 92 80.0 

19 39 6 24.4 49 26.5 23 20. 0

\Vc1gh1 ror height 

hc1eh1 raoecsccml 

43 • < 80 

113 73 4 

41 26.6 

80-< 95 

95 60.1 

63 39.9 

95 • < 110 

67 62.0 

41 38.0 

I IO 12.S 

IS 82.0 

2 11 8 
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1'oblc 18 : �1cnn 011thropon1c1rlc l11dlc� or p�hoolcrs by oi:e cl�l-"CJJtlon 

Wc1gh1 for age Height for age \Ve1gh1 for heigh1 
Age Z- z. Z-

(months} Q score Sil 0 score SU 0 SCO[C SU 

0 • < 12 43 o.s6· I 46 47 -0.21 • 2 07 147 -0.60" 1.24

12 < 24 85 I 10b 2.13 86 -J.05b 3.18 157 -0.33' 0.99

24 ·< 48 183 ·I.I Jb I 71 185 I 42h 3.19 108 -0 33• 0.96

48 • < 60 I 1.5 -l.29b 1.45 114 I 74b 2.39 17 -o.s9• 0.48

t.tcan values arc citprc.ssed in siandard devi1111on score (Z·scorc) of NCHS reference 
populalion. t.lcans ,vilh sunc lcncr in a column arc 001 sign1fic::u,tly diffcrcn1 by Duncan's 
�luluple Ronge Test (P001).

1.SD111a,1 - 0 . .582 for weight for age 
LSD111 0>, - 0.844 for height for age 
LSD111 en, - 0.339 for weight for height 

The differences were statisllcally S1gn1 ficant (p < 0.05 ) among the age ranges (fig, 17). 

Prevalence of stunting differed s1gnilicantly (p < 0.0.5) among the age ranges ; it 

"-as however lowest in age range O • < 12 months (14 . .5"} and highest in age range 48-60 

months (45.2%} There was no wasting in age range 48 • < 60 months . Percentage 

prcvalencc of ,vasung was significanlJy higher ( P < 0.0.5 ) in age range O • < 12 months 

(11 6,r,) than in other age ranges. 
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4.2.4 se�cril) or n1olnutritlo11

Severe undcmu1ritlon "'as highes1 in age range 12·24 mon1hs (22.0"), while 

moderate undemulrition was h1ghcs1 1n age range 24 - 48 months (fig. 8); the differences 

were \tallst1cally s1gnifican1 (p <0.05 ). Severe stun1ing was highest in age range 48-60 

months ( 25.2� ), and lowcsl 1n age range 0-12 months (2.0�) (fig. 8) Moderate 

stunting \lo',\S highest 1n age range 12 < 24 mon1hs and lowest in age range O. < 12 

n1onlhs; the difference was sta1is11cally s,gnificanl (p < O .05) Fig. 8 shows 1hnt severe 

\lo.Ullng "'-as h1gheM 1n age range O - < 12 months (4.5�) Md lowes1 1n age range 24 • < 

48 n,onlhs (0. 93 % ). �!oder.ue w:uung WilS highes1 1n age range O - < 12 months (7 I ") 

and lowest in age range 24 - 48 n1on1hs (0.93�). In general, then: is a relauvely high 

prevalence of stunting and a relatively low prevalence of wasting 

4.2.5 FoocJ nut rlenl lntnl..e ancJ ncJequuc) rntlo 

.i.2.s.1. Encri:y, proti:10 nnd roioc:ra.l intakes 

Table 19 presents the relationship between different age ranges and energy and 

protein intakes. n,c mc:an daily energy intake of preschoolers in age range 0-< 12 months 

was the lowest among other age ranges. The me:in energy intake obtained were 4 JO �1.J 

or l030 kcaJ for the preschoolers 1n age range O • < 12 months and 4. 78�U {I 143Kcal) for 

1h 
· 

12 < 24 months The mean energy inta.kc of preschoolers 1n age range� 1n age range 

24 8 h .... 4 1s w ( 1136 kcal) and for preschoolers 1n age range 48 - < 60< 4 mont s w .... · 

,nonths w.u 4_41 �tJ (l054 kcal). This difference wns not significant (P >0.0S).
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Table 19: �lean dail) energy, protein and mineral intakes of preschoolers by age group 

Age n 
months 

Energy 

(MJ) (KcaJ) 

0 - < 12 48 4.30±2.00 1030±495 

12 - < 24 86 4.78± 1.88 1143±450 

24 - < 48 186 4.75±2.06 1136±494 

48 < 60 115 4.41 ;t2.03 1054±486 

P > 0. OS, (-value = 1.16 for energy 
P > 0 OS , (-value = 0. 87 for prorein 
p > 0 05 , (-value � 1.26 for calcium 
P > 0. 05 • f value = 0. 73 for iron 

Nutrient inw.:cs 

Protein 

(g) 
14 60± 7.20 

14.80±6.00 

15.20± 7.30 

13.90±6.60 

�cium 

(mg) 
252 28± 156.90 

258.48± I S3. 79 

280.25±179.41 

243.16± 147.44 

Iron 

(mg) 
6.61 ±2 99 

7 03±3,25 

6.80±3.08 

6.36±3.25 
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Figure 9 indicated lhat presch 1 00 crs energy adequacy ratio deereascd with age. Their

cnerttY U\takcs in all the age range J· · s re ,ltl\lc lo their energy needs wcn: low c.'Cccpl for that

ol the youngest age range (0 • < , ., ) Th · � · c intake exceeded their requirement by 25V. for 

O • < l2 months old but fell by I O" shon for 12 - <24 months old, l69f shon for :?4 -

< 48 nionths and 22 '1:. short for 48 -< 60 months old These diffi:rencc� were not 

ua11,t1c.1lly significant 

(P > 0.05) 

Tl,e mean protein intake was 14.60g forO - < 12 months old, 14.80g for 12- <24 

1nonth, old, 15.20& for 24 < 48 months old and 13 90 g for 48 - <60 months old 

There were no significant diffen:nccs 1n the protein intakes of preschoolers among the 

different age ranges (P > 0.05) 

Preschoolers 1n lhe age ranges 24 - < 48 months nnd 48 < 60 months did not meet their 

prolein rcquircincnts. The percentage of protein intake met by those 1n age range O -< 12 

months ...,-as 108", for 12 - <24 months 109�, for 24 • 48 months 98� and for 48- < 

60 months 79% However, there were no s1gnifiQJ1l diffcrcnc� among the age rnngcs. 

The mean daily calcium intake of prc5Choolcrs was highest in 24 < 48 months old 

(280.25 mg), follo\ved by inw:es for 12 <24 rnonth� old (258 48) nnd O - < 12 months 

old (252.28mg) and 48. <60 month old (243.16 mg) in  that order (table 19). The me:in

daily calcium intake differences were not s1.a1istically significant among the age ranges .
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The calcium intake rcJ;iuvc tu their n00th � low (fig 9). The inlake for O - < 12 months old

fell SO% short of ncieds, 12 • <24 month old 36� shon, 24. <48 months old 30" short, and 

48 • <60 monlh old 40% short There were no s1gnifican1 diffcn:nces among the age ranges 

CP >005) 

The mc:an daily uon intake of the preschoolers ,ncr�.s from lhe 6.61 mg for O -< 12 

monlhs old up IO 6.80 mg for 24 • < 48 months old (table 19). The iron ,nLake decreased from 

6 80 mg to 6.36 mg for 48 < 60 months old However, there \\·as no significant difference 

between the age ranges O - < 12 mon1hs nnd 24 <-18 months (P <.O.OS) 

rig 9 indicates an improvement 1n iron adcqu; y from the fi�t ye::i.r of life up 10 lhe fourth year 

of life wilh a de1eriora11on after 48 mon1hs of age All the preschoolers in the diffcrcn1 age 

r:ingcs me1 their iron needs The percentage met were l32� for O - < 12 monlhs old, 140" 

for 12. <24 months old, 136" for 24 - <-18 monlhs old and 127" for 48 - <liO month old 

The differences were no1 �1gnlfican1 (p > 0 05), 

-1.2.s.2 Yilorolo inJoki:s 

The vitamin A 1n1ale in differenl age rangc.s \l.'CfC above the \VIIO (1967) mean 

requirements. This wa.s h1ghcsl 1n lhe youngcs1 nge group O - < 12 monlhs (506. IOµg), 

followed by 12 <24 months old (485 79µg) (t.able 20). the next was 10 48 - <liO months 

(467 .53µ&) and 48 • < (JO mon1hs (459 46µg). The differences were nol st.1tistically 

significantly (P > 0.05), 
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Tobie 20: l'v1ean dally vi111n1in Intakes of pre.schoolc� by age groups 

Age 

months 

0 • < 12 
12 - < 24

24 - < 48 
48 - < 60

n 

Vi13min A (µg) 

48 506.10 ± 173.61 
86 485.79 ± 177.93 
186 459 46 ± 127 93 
115 467 . .S:3_,i 98.94 

Th1am1n 
Jmg) 

0.37 ± 0.24 

0.43 ± 0.20 
0.28 ±0,22 
0.37 j; 0.21 

a. P > 0.05 . f-value ,.,. 0.15 for vitamin A
b. P > 0.05 , (-value = 1.28 for th1am1n
c. P < 0.0001 ; f value = 19.69 for riboOavin
d. P > 0.05 ; f-value = 1.40 for n,:icin

e. P > 0 05 ; (-value • 0.64 for vitamin C

V1tam1n intakes 

R1boOav1n 
(mg) 

0 42 ± 0.27 
0.48 ± 0,23 
0 47 ± 0.25 
0 42 ;t 0.23 

Ni;ic1n (mg} \'itanun C 
(mg) 

40.66 ± 21.91 16.9-J ± 13.81 
43.74· ± 19.01 20.41 ± 17.13 
.U.94 ± 25.59 21.69 ± 20.57 
21.69 ;t 20.57 :0.23 i 2LOI 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



99 

The vit.am1n A adequacy rauo ,n _,1 1 "' 11c age ranges exceeded 1ha1 of the WHO (1967)

n:quirentenl by 68� for O - < 12 months old), 94 " for 12 - <24 months old, 84 9' for 24 -< 

4R m onlhs old and 55� for 48 - <60 mon1hs old (fig. 9). These differences were not 

SUUSUcall) significant (P > 0.0S). 

The lhiamin intakes incrcuc.s from 0.37 mg in the O • < 12 months age range 10 0.43 

mg 1n 12 - <24 months old. The d1ffcrcncc was significantly higher (P <0.05) for 12 - <24 

month olds t o  24 - < 48 months old and decreases thereafter The thiamin intal.-es at the 

different age ranges w-cre below the \\'HO (1967) mean requirement except in O - < 12 months 

old (table 20). Lower th1:am1n adequ;icy rauo pcrsislcd at all 1he age ranges but 1n the 

)'OUngc:st age range (fig. 9). The preschoolers 1n the youngc.s1 age range (0 - < 12 months) had 

5" 1hiam1n adequacy rauo higher than their needs. 

The riboOavin 1nW.C$ were lower than their requirements in all the age ranges. 

Ho\lievCT, lhc mean daily ribona, 1n inw.:cs of the prc.schoolcrs w.u h1ghcs1 1n 12 <24 

months old (0.48 mg) but lowcsi in both O - < 12 months old (0.42 mg) and 48 - < 60 months 

old (0.42 mg), Thcte were no s1gn11ican1 d1ffcrcnCCl among lhe different age ranges 

(P >0.05). 

The llldequacy rauos of all the preschoolers from O - < 12 mon1hs old to 48- <60 months old 

I h lhCJ' needs for riboflavin (fig. 9), However, 0 - < 12 months olds h.1d the
11,crc ov.cr t an 

,-r,111> for riboflaVln 11,h le 48 < (JJ rnonths olds hlld lhc lc.ut 3d«i11acy h1ghe$( adequ:icy rauo , , , 7" 
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ratio (33 �) for riboOavin (fig. 9). No age range met their nbonavin or niacin need. 

The mean daily intake or n1ac1n of lhe preschoolers 1n all lhc age ranges were lower 

than their niacin needs (table 20) Preschoolers 1n age range 48 • < 60 months had 

significantly least niacin intake (21.69mg) compared w1lh their countcrpans in other age ranges 

{P < 0 05), while those in age range: 24 - < 48 months had the highc.st intake (44. 94 mg) 

A 11milar pallem holds for I.he adequacy ratios of niacin intake (fig. 9). The adequacy rauos 

of all the preschoolers from O • < 12 monlhs old 10 48 - < 60 months old were lower than 

their needs for niacin. llowcvcr, 0 • < 12 months olds had the highest adequacy ratio (75�) 

for niacin while 48 - < 60 months olds had the least adequacy ratio (35 % ) for niacin (fig. 9). 

No age range met I.heir niacin need 

Preschoolers in age range O • < 12 months had sign1fican1ly least vitamin C intake 

(16.9 mg) than for othtr age rang!:$ (P <0.05). The mean vitamin C intake was higher than 

their needs in all age range:$ but for those 1n age range 48 • < 60 months. However the 

d1lh:rcna:s w·crc not s,gnilicant er > 0.05). 

Those that are O • < 12 months old, 12 • < 24 months old and 24 • < 48 months old 

exceeded their vit.im,n C needs by 1.0,r,, 9,0" and 12" rcspccuvcly, There were: no 

· 
call 

· 
fi-n1 d,rfcrences among the youngest age range and other age ranges

1ta11s11 y s1gn1 1 ..... , 

{P < 0.05). 
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4.3 Nutrlllonnl )tat� or pr�chool children by gentler 

4.3. I Sample 'L- score distribution 

The 2.-score di�lribuuons of both 1he male and female preschooler\ arc ske"'cd 10 the 

left of lhe normal curve for all the nutntional st.atus indicators, many of the preschoolers arc 

below the median (fig. 10 12) About 20" of the male preschoolers had the gl'C3tcst z. score 

al 2SO as compared to 15" of the fcm;ilcs "'ith Z-score al 1.5 and O for weight for :ige (fig.

10), and about IS� of both sc,.es had Z•scon: nt ·3S0 :ind - I SO respectively for height for 

age (fig. 11), and about 25Cl. of both \Cle$ h:id Z score at 1.5 and O respectively for v.c1ght 

for height (fig. 12). 

Hov.·cvcr, the percent.age of preschoolers below median rcfcnence popul:ition is 10 .... -cr 

,n female 70.6 S for IA>'elght for age, 70.6� for height for age and 62.9" for "'eight for height 

than male, 77.8,i. for v.eight for age, 79.3" for height for age and 69,6" for "-eight for 

height rcspccuvcly (table 21). 

-l.3.2 Ph)Sical charact,ristlcs: 

The standard dcviauon, (Z-scores) 1n preschoolers were s1gn1fican1ly higher (p < 

o 05 ) in males than ,n females (uble 22), This diffcn:ncc w;u true 1n case of all the nu1n11o�I 

· d cport-' ( p < O 05· t - rauo • -2.137 "'eight for age; p<O.OOS:
it.atus 1n 1ca1ors r cu , 
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Table 21 : Frequency distribution or pr�hooltrs below and abote median NCIIS 
reference population b) sex 

Nutnuon level 

Below median 

Above molian 

Below median 

Above median 

Below median 

Above median 

n 

168 

48 

IT.! 

45 

151 

66 

Males 

Weight for age 

TI.8 

22.2 

n 

154 

64 

Hc1gh1 for age 

79.3 

20.7 

lb 6 

30 4 

156 

65 

139 

82 

FcmalQ 

70.6 

29 4 

70 6 

29.4 

62.9 

37. I
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Table 22 : l\lcnn Z-">Core nnthroponietric indices or preschoolers by�

Sex \Veight for age Height ror age \Veight ror height 
n 2- SD n 2- SD Z-n 

score score score 
male 213 -I 29' I 63 215 1.6.S� 2 39 213 -0.55'

female 217 ·0.93 1.79 217 -0.96 1.17 216 ·0.32
t-lcan values expressed in standard deviation SCOr'C$ (Z-scorcs) NCHS referencea. p < 0.05; t - ratio - 2.137. 

b p < 0.005, t - ratio - 2.�.
c. p < 0.01: t - rauo = 2.418.

SD 

101 

1.10 

t - ratio = - 2.� height for age; p < 0.01; t - ratio = · 2.418 weight for height), height for 

age had the greatest dcviauon from the methan NCHS for both sexes although it wa.s higher 

for males. Females "-CIC heavier and uller lhan their male counlCfpart.s. 

-1.3.3 Prevalence or malnutrition

Figure 19 shows lhllt more m:tle pre:schoolcrs were undernourished, stunted, and 

wasted than females. The pcrcc:ntage of owe below mcc.han 2SD were 33.33" for 

undemuintion. 44.44" for stunting, and 6.9� for wasting :u compared to those of females 

28.9", 35.89', and 6.3" mpcc:ti�cly Stunung seemed to be the moil prc,'Jlcnt in the 

preschoolers. These differences v.erc not :uatiuically significant ( t - r.uio • 0.443 for

undcmu1ntion; 0.278 for \tunung: anll O 465 for wasting; p > 0.05 ),
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4.J.4 Sc,·crit) or 1nalnutrition 

�toderatc and SC\ re und · · e emutnuon, stunung, and wa.sung were lower 10 females than

1n males (rig. 14). In all the c.i�\ male preschoolers seemed to be more nutritionally 

H\.��u.1te th:in their lcmale counterp.111S. 1nc difference 1n mC311s of z . scorQ for v.eight for 

age between male and female with moderate and severe undemutnllon v.erc not \l4'ti111c:1lly 

s,gniricant ( t · ratio = 0 135 for modcr:ite undemuui11on; p >0.05) and ( t 

rauo = 0.324 for sc,·ere undcmutnllon: p > 0 05). This is also the case v.ith moderate and 

severe stunting ( t • rallo = 0.146 for moderate stunting: 0 579 for sc"crc stunting: p > 

0 OS) and w11h moderate v.-uung ( t • ratio = 0.243; p > .OS ) but significan1 for severe 

v.-asung ( t • r.at,o = 2.:?73; p <0 .05) . 

.i.J.S Comparhon of the anthrupomttric Indicators of the prtM'.hoolers wllh 

lntematlonol reference population 

Thc mean v.cight for age for both male and female prc!.Choolcn under siit months of 

age v.-crc :ibc:,\e • ISO (rig. 15). Hov.'e'u. the growth paucm nuctu:11cd mostly bc1v.ccn 1SD 

and medLln excq>I 10 fc:v,, cases .... � 11 falls below median· 2SD for both m�cs and females 

1nc mean v.eight for age did not indicalc any con11\lcnt d1Hcrcnce between the grov..th paucm 

of males and females cornp:m:d v.1th the reference swidvds until after the age of 30 months. 

The mean heig}lt for :ace v.-as comparable to the NCHS median within the first rev. 
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months of Ii fc for both SCXC\ (fig. 16), At 6 months II was above median for males but at 

median for fcn,alcs and by 12 01onths 11 •,vas about -ISO for n1ale and female. Afterwards it 

Ouc:tuatcd around -2S0 with the c�ccp1ion of 54 . 60 months age range for males with mC3/l 

height for age scores bclo"' median 2SD and 30 - 36 months age range for females v.ith mean 

height for age above NCHS median (lig, 16), 

The growth pattern determined b) mean weight for height of male and female 

preschoolcr1 v.-as above NCHS mcxhan unul after the preschooler\ halie anaincd aboul 63cm 

1n length and later Ouctuatcd betv.ccn median and -2S0 1n most casc5 up to the length of 

80.:m (fig. 17). After the ai:c of 2.1 months the mc3I\ v.c1gh1 for height scores were consistently 

above NCHS ISO for malcs but tluctuatcd across NCHS median and + ISO Hov.cver, those 

of the fcm3lt$ Ouctuatcd bctv.ccn NCHS median and ISO 1n most ca.scs from about 80cm 1n 

length unul 115cm rcspccu, cl) 

4.3.6 food out�Dl lnt.akc and 11dcqu:ac} r1111io 

4.3.6. l Enccgy.pco1c10 and m1ocQ1 w1,:,\:cs 

Table 23 shuws that females h:id higher mean <Ully energy 1nwe (4 70 �u. or 1126 

kcal), proton 14 97g and caloum 2(,(, 91 mg than their male counterparts who had mc:in <U1ly 

•• t, of 4 <Q �U (1083 kcal) protein 14.72 g and calcium 259 26 mg. The
energy 1n ..... e ,., 

differences were not 51211sucally i1gn11ic:1111 (P > 0 05) Allhough iron consumption "-ill

ihghtly higher among m.alcs (6 77 mg) than among fcmilln (6.65 mg) the d1ffciTnce v.-u not

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



-
(Q 
.... 

0) 
.. 

"O 
� "'••ii ._•fOM f••I0 
(D 

"O 0)

I
.. "' 

g - -
C 

00 0 � 
8 -

0 

-

0) 
:::r -

-
(t) 0 -·

:::, <O z :::r 
0 --

3 
J:
Cl)

. \ 11) • -

• 0) I\) .. 

\ (/) C/l

\C 0 .. 

. \
.... > 

... 
• 
. \ 

• 
3 

-

3 
i � . \11) 

:::, � 
. \ -

ro 

-

II: Cl) 

. \ 
0 

• 
- z .. 

• \0 .. • 
"O J: .... 

Cl) .. 11)
.. (/) 

0 -

C/l 
• 

\ 
:::r 

0 0 

• \0 
-

' . 
• \

CD 
-- I (/) 

-

• 
I0-

-

tJ '< I
0) 0 

<O z a, 
0 • . 

0 J: 
Cl) 

0 -

3 3 .. 

CD "O Q. -DI -
...... Cl 

(t) ::, 

a. .. 

� 

I
-

• 

CD 

-

l 
3 

-

1$ :::r 

0) 
z , 

-

11) 

-

() z 
::x: -

10 
(/) CD 

.. .. 

-- Cl IT) 
- • 
IT) ,_ 
--

11) 
': :::, 

0 
11) 

I 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



-

•or-
0, 

:11! _,. 
0, 
CD , •. 
:: 

C 
tO • a,
E 

0 

C· -.. -

�Or
I 

§f "[ f 10 • 

:: 

C s e -,.....a--� 
a, ':'-� 

� 

0 

0 • 24 monlhs 

_,.1',; 
-�-1,(\ _,-� 

0 - 24 monlhs 

. 

- :-A"� .- --
- � -:,.., tr I ·�

•• ,, 10 •• 70 1• •• 
Height (cm) 

113 

maid' 

7& -� 201I� 

10 

• 
0 

le male 

JS 

Jo
i1• 

10 

• 

D 
10 

24 • 60 months 

- •-
_,.,_ -('\: -.,.-,: : 

- -

-A- '"1\..- -:.

24 - 60 months 

- --

-� --�- . -
- - . 

•• •o •• 100 10, 

Height (cm) 

-·-
��

--

HO ... 

NCHS ·2S0 NCHS ·ISO - NCHS median - - -· NCHS + 1S0 

Nigerian females 

Fig 17 Mean weight for height of female preschoolers, compared with NCHS 

reference population 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



114 

Table 23: 1'-fean daily energy, protein, and n1lnernl lntnkes of Preschoolers b) sex

Nutrient intakes

Energy Protein Calcium 

Sc� (MJ) (Kcal) (g) (mg)
. 

ma.le 
female 

210 
221 

4 S ± 2 I 
4.1 ± 1.94 
(-0.842)' 

1083 ± S03

1126 ± 466 
(-0.842)" 

Figures in p:irenthcsis are t ratio equivalent 

a). P > 0. 05 for males and females 

14 72 ± 6.90 
14 97 i 6.6-1 

(-0.022)' 

:?511.26 ± 167 55

266.91 ± 161 36 
c-0 . .i1or 

lron 

{rn!!l 

6.n ± l:?5
6.65 ± 3 05

(0.374)' 
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s1.1tistically signi licant (P > 0.05)

Figure 18 sho\\•s that the intakes of female preschoolers fell short of FAO/WHO/UNU
(1985) requirement b) 11.0" for energy, 3 O" for protein and 37" for calciurn \\ hlle males
fell short b) l5,i. for energy, 4 O" for prolcln and 35% for calcium. Both males and females
met their iron needs. The pcn:cni.,ge or iron met were 135" nnd 133% for males and females
respecuvcly The differences were not staustically significant (p > O 05).
4.3.6.2 Viram,n toralcs

With the exception of v1t.:1m1n c. the mean daily vitamin inlnkc.s were consistently 

higher in females than among males (table 24) The mean daily vitamins intakes of males were 

4n 43µg for v1tam1n A, 0.41 mg for thianun, 0.46 mg for riboflavin, and 43.68 mg for niacin 

as compared with intalcs of females \\hich \\'Cre 466.08µg for vitamin A, 0 39 mg for th1amin. 

0.44mg for nboOa\'1n, and 42.0 mg for n1ac1n Student's t·tcst showed no significant 

d.iffcrcnc:c at 5" prob.lbi111y. The ,·1tam1n C intake was 21.42 mg for males and 19.67 mg for 

females. The difference \\-.S not statistically significant (P > 0.05). 

11,e ,itamin rntale of the prochoolers by sex rela11vc to their needs were lo\\· w11h the

excq,oon of viiamins A and c (fig 18). The vitamin intakes of the females fell short by 29'1

for thiamin. 52" for riboflavin and 49" for niacin WHO ( 1985) requirements v.h1le the
· 

,_,, JJ"' shon or thwrun 53" for riboftivin and 531' for n1ac1n. The inUlcs1nlal,;e, of males 11:a.1 70 • 

of females exceeded the WHO ( 1967) requtremcnts for vitamin A by 74" and v11amin
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Table 24: !\-lean daily ,itamin A. lhiamin, ribona"in, niacin, and , itamin C intakes of Preschool,rs b) SC\

Vuamin A Thiamin 

Sex n (pg) (mg) 

male 216 466.08 ± 170.32 0 39 ± 0.22 

female 219 477.43 ± 151 69 0.41 ±0,21 

c-o.24sr

Figures ,n parenthesis are t-ratio equivalent. 

a): P > 0.05 for males and females 

(--O.s64r 

Nut.nent inivcs 

RiboOavin Ni.icin ViwnmC 

(mg) (mg) (m,) 

0.4-4 ± 0.25 42 0 ± 21 .90 21.-':? ± 22.Sl 

0.46 ± 0.24 4J ,68 ± :?3.21 19.67 ± 15. 71 

<·O.n4r {; 0. 75-l)' co.s62r 
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C by 5 � .,..,hilc male intakes exceeded lh e requirements of vit.:irnin A by 76� and ,·itamin C
by 9.0'K In mo� Clscs The vitanu ad ' n cquacy ra11os of female slightly exceeded that of males
all hough the differences were not sta11slieally significant (P > 0.05).
4.4 lloll.\ehold chnructcri.!,tics nud nnthropon1etric lndkcs
4.4.1 Household charac:1cos1.Jc:s

Out of the 445 households surve)'cd, 40S were hcidcd by men and 40 were headed by 

11.omen. There was an average or 12 9 persons per household 1v1th :i range of J 46 anti an 

a,crage of I .8 11.ives wnh a range of O - 9 (table 25). The mean number of ye:irs of formal 

education of the mothers 11.as 0. 2 with a range of O - 18 and the mean age of the mothers was 

38.2 11.ith a range or 12 - 75. As has been explained earlier for the purpose of comparauve 

analyses, the preschoolers arc grouped according to whether they arc from large/high (above

a"erage) and sma!Ulow (average or less) household& for household size Wld mothers' age. 

Thus a pn:.schoolcr can belong to a large or a small household, to :i household wnh large or 

small number of wives. and to a household with high or low age mothers The p�hoolcn 

were also grouped according to 11.hethcr their mother had any formal education or not, 

monogamous or polygamous households and according to whether they were from male or

female headed households. 

4.4.J.l Household size: There was a �ignilic:ant difference ( t • ra110• -2.56; p <0.05) in

lh , h · .,h, 'or age between prcschoolen in large houscholdi and othersc mean Z-scorcs ,or ei., ,, 
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Table 25: f\ tean values or cash Inc I roducin household.\

ome, •ousehold size n11d ch11n1cterlstlcs of cnssavn

Household i1can 1'.lin. charactcnslics l\.l:ut. so n 

Household size 12.92 3.00 46.00 7.27 {number of person) 206 

Number of wives per
household 

1.82 0 9.00 1.24 206 

Mother's education 2,43 0 18 0.38 200 (years) 

l',lother's age 32.62 12 00 45 00 11.50 208 (years) 

in small sized households (table 26). The m� Z - scores oblalncd for height for age was 

higher for prcschoolen in large houscholds ( ·O 88) lhan for others in small stud households 

(·l.49) However, no significant difference (p>0.05) was observed for wcighl for age or for

11>ctght for height indices, although prochoolers 1n large sized household had belier nutritional 

status for weight for hcighl th2n tho� in smaller households . 

.a . .a.1.2 Number of wives p,.:r hou5ehoid: Prcschook:n 1n polygamous households had higher

Z score values thM other preschoolers In n1onogamous houscholds for height for age and

11ocight for height indices a.ucs� accpl 1n the tale or weight for age 1nde�. The d1ffercnc� 

v.crc not suusuc:ally SJgnificanl (I • r.1110 • 0. 74 for "'c1gh1 for age , • 1.57 for height for age 

and -o. 75 for weighl for height; p <0 .05) • The mean Z-scorc,s of 1hoic 1n polyg.imous

howchotds 11>"Crc -1.18 for 11,cight for age, • 0.1 S for height for age. and -0.41 for 1.1.c1gh1 for
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Tnble 26: i\lean Rnthropomctric indices by hou\Chold cl1nnic1erutic. np� as standard de,�tlon 
score (7.,-scorc) of NCIIS reference 

Household Weight for age 
charactcnsucs 

Height for age Weight for hci&ht 

Z -scorc so n Z-scorc so n Z-scorc so n 

Household size 
above average -0.69 1.08 171°

-0.88 2 56 111• -0.33 1.44 111· 
average or less I 99 I.SI 271 -1.49 2.38 -.-o_, -1.51 1.02 "7' • •

(1.501) (-2.567) (-1.704) 

Number of wives 
I -I.OS I 89 152" -I 56 2.20 157° -0.49 1.06 152" 
I+ -I 18 1.62 262 -1 15 2:10 263 -0,41 I.OS 261

(-0. 7432) (-1.5742) (-0,7561) 

Mother's education (years) 
(0) I 25 1.69 250' -1.28 2 -is 251• -0.41 0.94 248" 
(I+) 0.82 1.64 144 -1.35 2 57 148 -0.44• 1.27 144 

C 2 4S51) (0.2672) (0.3106) 

�-folher' s age (years) 
209" 213" -0.47 0.98 20S-above average -1.08 1.64 -L25 2.57 

average or less -1-. 24 1.82 ?'19 -1.47 2.69 231 -0.43 1.14 229 ... 

( 0.9162) (-0.9071) (0.3871) 

GC11dcr of household head 
405b -1.46 2.56 404• -0.45 1.07 404• 

male -121 I 73 

remaJe -0.5 I 1.76 31 -0.16 3.29 32 -0.43 1.04 31 

{2 ISO! {:?. 1002 {O 19n 
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height while Z-scorcs values of I o5 1 56• · , • · and · 0.49 respectively wore obtained for 

pre�hoolers 1n monogamous households

-1.4.1.3 biothers• education: There "'<Uno significant difference (p > 0.05) in 1hc mean z

·<.COre for he1gh1 for age and v,cight for he1gh1 indices bel"'-een preschoolers whose mo1hers had

some formal educa11on and othcn "-hose mothers had no formal edueauon. The d1ffen:ncc was 

�ign1ficantly higher 1n the mC:lll Z·score or preschoolers whose mothers had some formal 

education 1n the case of v.-cight for age (t rauo= -2.45, p <0.05). Howe,er, preschoolers 

whose mothers had some formal education had 1011,er mean Z - scores for hc1gh1 for age and 

we1gh1 for he1gh1 indice5 than other preschoolers whose mothers had no formal educauon 

(table 21) 

4.4.1.4 t.1Qthcr's age; �hoolcn "'ilh older mothers had higher mean Z • scores for 11,e,gh1 

for age and height for age t,1,•hctt;u preschoolers with younger mothers had higher mcan Z 

score for "'·eight for height. The diffuc� was no1 significant (p > 0.05) 

4.4.1.5 Gm:Je:r of hnu'id)o!ds brad: The mean Z.soorcs for weigh! for age and hc1gh1 for age 

I r ale hadcd hou'4'.holds were s1gnlfic.in1ly higher than I.ho� offor preschoo er� 1n ,cm 

· h-"cd h useholds (I - rauo • 2.150. p < 0.05 (or weigh! for age; and
preschoolcn in m.ale ......., 0 

0 0 I , heigh! for :age), The 7 score valuei were -0.51 for we1gh1
t - rauo =2.700, p < · ,or 

h (, age for prcschoolen 1n fem.ale headed households :and ·l.21 forage and --0.16 for hc1g t or 
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tor v.e1ght for age and • 1.46 for height for age for those in male headed households.
Pn:schoolcn 10 the female headed h •• L ,., OU,.;no us also had higher mean z - score value for height
for age 1nd� than lhose in male headed hou�holds although the d1ffc:rcnce "'-as not statisucally
significant (p 0.05) (table 24)

4.4.2 Household characteristics �,ocl:itcd with out rillo11ol stnius
\Vith the \\-eight for age Index (table 27) prc:schoolen in large 1iUd households, or those

1n polygamous households, or whose moihers' had no formal education or those w11h younger
mothers or those in female headed hou5cliolds had higher nutritional s1a1us. In mos1 Cl5C.\ lhe
percent.age o f  preschoolers of normal and severe nu1ri11onal sunus 1n the above mentioned

household ch3raclcria wu higher and IO\\er, respectively, than those in small households, or

v.hose mothers' had some fonNJ education or those wilh older mothers or those in male

headed households. Chi-square tell, indicated lha1 these differences are not stalistic;\}ly

signil'icant ( p > 0.05) in all the household charactensucs examined.

SinuLlr results "'-ere QbSCf\;cd in lhc heigh! for age indc.\ (lablc 28). Wi1h the c�cq>1ion

of household ,i,.c and mothers' education for heigh1 for age of preschoolers, 01her hou\Chold 

�..._ __ • .., - , ·,--' did no< assnct:ttc sigruficantly w11h lhe nu1n1ionll sta1us of the,......,&;ICJlSUcs ,actors exam '""' 

Id not be c-.imcd out for v.c1gh1 for he1gh1 index bccauie lheprClehoolcr�. Analyses cou 

expc,clCd frequency Wal less th.111 S. 
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Table 27: Associlltlon between household c.haractuistic and nutritional status or preschoolers as indicated 
by 14ei&hl ror oge 

Nutritional status 

Normal Mild Modentc 

Household chanc1cri11ics n � n 'Jo n % "

Household size• 
above average 88 51 33 19 27 16 
average or less I 10 40 68 25 57 21 

Number of w1\'cs' 
I 6-l 39 4S 27 32 19 

I+ 126 47 54 20 50 19 

t,fothers' educauon (years)' 
0 I I I 44 51 23 48 19 

I+ 67 44 36 24 28 18 

t,fothcrs' Age (ycars)d

above average 88 41 51 24 45 21 

a, cragc or le.s.s 110 47 50 21 39 17 

Gender of household head' 
m.1.lc 177 43 94 23 80 19 

iemalc 20 59 6 18 3 9 

lo uwi &Di oti- Leblct t« •uonat•cm, autnt>OGLI 11arus mck� ("',:is)II for •co) u c.xp,,,:ued m 1cnn1 of .wdanJ

Jc--ial.on (SO) UL\d.l fnxn _.1..,, NCHS � �fe.-.:nc,, f10IMlatioo as follow1,

Normal - 0.-..- lhal\ llUllln I Sundml dev1&1...,

Mud • Bat .. ,...,, msnu• I St·eaderd clo'Yud,on and min•• l S,,od«nt dcvl&laoo

Modaftlo - Bc,c- •mm•• 2 Slendard deviahoa -' .,..,..., 3 Standanl dev..iioo

s...,..,. - L:.N• ti..n ml-QIN ) S1eokrd J.rvt.at.ao

• X' - S.&4 .p ::,.0 � ;,di -J
- -- ... .. 

c. X, - 0 f)II> .p > 0 05 ';/ill -3
• ..,.. - , ..... - � n� .,,., - • 

•• .. '\':-. - ... on .p >0 M ;df -.J

Severe 

n � 

25 14 

4 I IS 

25 IS 

38 14 

34 14 

22 14 

29 14 

37 16 

61 15 

5 15 
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Table 28 : AssocbUlon bet"een household charncteristic and nutritlonal statu.s or pre.cl1oolers as inclic:ated 
. by bcig.ht for age 

Nutritional Status 

Nonnal Mild Moderate Severe 

Hou.schold char.lctcristics n � n � n � n � 

Household sue• 
above a\/cragc 89 SI 20 12 30 17 34 20 
3\"Cr:lgc or lcs\ 104 38 54 20 53 19 65 24 

Number of wh·cs
b

64 39 33 20 32 19 37 22 

I+ I 12 J6 38 14 so 19 58 22 

t-fothcrs' education (years)• 
116 46 46 18 37 15 SI 20 

I+ 63 41 21 14 37 24 32 21 

�fothers' age (years)
d

above average 90 42 27 13 43 20 53 25 

a,·cragc or fess 103 44 47 20 40 15 46 20 

Gender of household head• 
male IT.? 42 68 17 77 19 95 23 

fCITWC 20 59 4 12 6 18 4 12 

3, X: -= 9.75 ;p < 0.05 ;df .,.3 b. x2 -= 3.24 ;p > o.os ,df =3
c. X' � 6,JQ ;p < O. 10 :df =3 d, X. = S. 72 ;p > 0 OS ;d( 3
C X' = 4,31i ;p "> 0 05 ;df-3 
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4.S Health fnctors nnd antbropo111ctrlc lndlc�

4.5. l Soun;e of \\'ill([ '>UllDI� Prc:sch I oo crs in households which had :icccss to potable water

had higher mean Z . scores for weight for age and for height for age index lhan preschoolers

1n households without ace� 10 potabl • B c water ut the difference w.u significant only in the

� of height for age On lhe other hand, prcschoolm in households wilhou1 aCC'C$S to potable 

water had higher mean l. score for wc1gh1 for height index; the difference was not however 

stgnific.'Ult {table 29). 

4.5.2 lrnmunu.:nion. There was no significant difference between preschoolers 1ha1 \\ere 

immunized and those that were not 1111mun,zcd in the m� 2 - score of any of the u1rcc 

Indices. However, preschoolers that were not immunized ap� to have deviated less from 

the median NCHS ttference populalion in all the three anthropometric indices (table 29). 

4.5.3 QinrrbQC:J. �p1sodc.\. Similarly, there was no �1gnificant difference bctwo:!n preschoolers 

who suffered and others who did not suffer from di3nhoe:1 1n any of the three indicators. 

Preschoolers who suffered fron1 diarrhoea however appeared 10 deviate l�s from NCHS

reference population with respect 10 all indices than others prc.schoolcrs who did not suffer 

from diarrhoea {table 29). 

4.S.4 lien Ith fnctors �oc:luted "Ith nutritlonnl stntus

f · t·on be1v.ecn lhc health factors and nutritional status
The results o the :issocio 1 
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�1cnn nulrillonol anthropometric indices by beallh factors �pressed in standard deviation 
score (Z-scorc} or NCIJS reference 

\Veight for age 

Z-Scorc SO n 

Height for age 

Z-scorc SO n 

Weight for height 

Z-scorc SO n
. - -- -- -

-

Souroe of water• 

3.06 36b --0.64 0.98 35• 

1.07 402 

(1.0947} 

Poiable --0. 76 I .56 35• --0. 41 

Non-potable -1.20 1.15 403 

(-1.4221} 

I 45 2.58 408 --0.44 

fmmuniz:a1ion 
Yes 

No 

Diarrhoea 
episode 
(Last 7 days) 
Yes 

No 

(-2.2779) 

-1 IS 1.71 365• -1.29 2.55 369• 

--0. 99 1.68 54 -1.14 I 74 57 

(0.6312) (0.4157) 

-1.00 I 8S oo• -1.28 3. 10 60"

-1.17 1.71 359 -1.33 2.58 366 

{-0.6695) (-0.1507) 

--0.49 0.97 364• 

-0.24 1.34 55 

(1.3057) 

-0.35 0.93 60" 

-0.48 1.04 359 

(•0.9342) 

• Water classetl :a.s potable if from community raps or bore wells� as non-potable if from open v.·ells, rivers,

lakes, ponds etc.
Figures in parenthesis are I rauo equivalent 
;i.. P > 0.05 
b p -: o.os 
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indices of weight for age and height t f or age o lhc preschoolers arc presented in tables 30 • 31.

l'rcschoolcrs in  households With nccc.s s to potable water had significantly higher proponion in

lh( normal status and less mode t ra e or �\lcrely malnounshcd preschoolers than those in

hou1eholds with non polllble wa11.-r • d. ,_. · as 1n 1c:i.u.1 tn \lot1gh1 for age (I.able 30) and height for age

!l,tblc 31). IIO\loc\ler, the result showed that source of water supply affects significantly the

nutrittonal �talus. 

Preschooler!> I.hat were not 1mmun1zcd and those who ha\lc �ITctUI from dianhOC3 v.erc 

more ,n the normal status for wctght for age (table 30) than those 1mmun1zcd and lho� that 

have not suffered from diarrhoea Furthcrn,orc, a larger proponion of the preschoolers that 

,11en: not immuniz.:d and those who suffered from diarrhoea were severely malnounshcd than 

those that were 11nmun1ud and tho� who had suffered fron1 thanhoea For height for age, 

(table 31) lhe proponions were higher 1n nonnal and mild su1us and lower in moderate and 

severe status for those that were 1n1mun11cd and those I.hat have not suffered from diarrhoea 

llowever the differences were not s1gn1ficanl (p > 0.05)
• 

4.6 Cash income, 111orkcl occess und population denslt) rnctors and anthropometric 

lndlc� 

The mC3/I cash income per annum at current prices per 4.6.1 Uauschold Cash ,acomc: 

980 N ·.... Out of the 438 preschoolers surveyed, 165 were from high
household was 33, ai, .. 

73 r o m  low (average or less) cash 1ncon1c households.
(above a\lcragc), and 2 were r 
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Table 30 Association between hcnllh factors nod nutritional �tus or prechoolers as lndicat� 
by weight ror nge 

Nutnuonal Status 

Normal t.fald Moderate �,en: 

Health factors n � n � n " n � 
----

- � 

Source of water" 
pot.able 19 S3 10 28 4 11 3 6 

non-pot.able 179 43 91 .,., 80 19 63 .s 
•• 

lmmunizalionb

Yes 163 44 89 24 69 19 51 14 

No 28 -18 10 17 I I 19 9 16 

Diarrhoea episode< 

(last 7 days) 29 48 17 28· 6 10 8 13 

Yes I 61 .$4 82 22 73 20 S4 IS 

No 

Warer classed as potable 1f communny taps or bore wells; as non-polablc if from open \l.'ells,

rivers, lakes ponds, e1c 
X

1 
= 3.44 ;p > .OS ;df aJ 

X = 1.32 ;p > 0.05 ;df =-3 

X' ,... 3.84 ,p > 0.05 :df 3UNIV
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Table 31 : Associ11tion between hcnllh fAclors and nutritlonal suitus or prcsc.boolers a.s 
indicnted by height for age 

Nu111tional Status 

Normal l\lild l\1odcratc Severe 

Health factors n " n " 
-

n " n !. 

Source of watet 
potable 20 56 8 22 3 8 5 14 

non-polable 42 42 66 16 80 19 9J 28 

lmmuniz.auonb

Yes 160 JJ 63 17 75 20 74 20 

No 29 so 9 16 6 10 IJ 24 

Diarrh� episode• 
(last 7 days) 
Yes 24 40 16 27 7 12 13 ..,.,.... 

No 164 44 SS 15 73 20 78 21 
� 

a. \Vatcr classed as potable 1f community taps or bore wells; as non-potable if from open

wells, rivers, lakes, ponds, etc. 
X1

= S.S8 ;p > 0 OS ;df ==3 

b. X1 
= 3.62 ,p >0.0S ;df 3 

c. X
1 
= 6.38 ;p <0. 10 ;df =3
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Preschoolers in high cash income households had higher Z-scores for all the
anthropometric indi� lhan preschoolers in low cash income households (table 32) There w-as

howC\·er, statisucally )ignificant difTcn:nce in only v.'Cighl for height nutritional status indicator
(p<0.05). Table 33 shows that percentage of preschoolers 1n the normal status or mild grade

of ma.lnultition were greattr for those in high cash income households. Likewise, a smaller

proponion or preschoolers 1n high income households were moderately or severely

malnouriYied (table 33) than tho� in low cash income households by weight for age but almost

similar by height for age 1nd1ccs (table 34). These differences were not significant at (p

< 0.05). 

�.6.2 Maru, IY:tl:$5, Preschoolers in hou<,cholds cl� 10 market centers had higher Z scorc.t 

for all three anthropometric indices as.scs� than preschoolers 1n households living funher 

a11.-ay from inarlr,;ct cerners (13ble 32). 1be differences were however not stallstically significant 

(p > o 05) Preschoolers 10 households Iha! live closer 10 m.ul.cl ccnlcrs had lw severely 

malnourished preschoolers for weight for age and larger proponion of preschoolers 1n lhe

• , ..... olhcn (I.able 33 • 34). The diffcn:nccs \locrc s1gn1fican1 (pnormal status by height ,or age u141• 

< 0.10) only for heiht for age ,odicator.

f 4 ,s rcschoolcn 1urvc)cd 65 11.erc from household, 1n high
4.6.3 Pgpy)iJUQD dcnSl!Y, OUt O • P 

373 from households 1n low populauon density
population density zones and were 
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Table 32 : l\1can anthropome1ric indices by c:Mh Income, markcl ace�, and popula1lon del'l)1ty c.,prtS.Sed llS i.Undard 
dc�iation score (7...-scorc) or NCIIS rcrcrcncc 

Weight for age Hcigh1 for age Weieh1 for height 

Z-soorc so n Z-scorc so 

Cash ,ncome 

above avernge -1.08 1.64 164< -133 2.38 
average or less -1.20 J.79 273 -1 38 2.79 

(-0.7308} (-0.1690) 

Market access 
less than 10km, foot -I.OS 1.65 276b 1.27 2 61 

Any distant, Vehicle · 1.30 ,n 130 -1.43 2.54 

Greater than 10km, foot -1.23 0.98 32 -1.46 2.67 

Popula1ion density 
Low (less than 50 pcr:son/sqkm) -1.37 1.51 65" 1.48 :?,49 

High (Greater than 50 person/sqkm) -1.12 in 373 1.34 

(-10620) 

Figures ,n paren1hes1s arc t-rauo equivalent. 

:i . p < o,os b p > 0 05: f-value - 0.21; height for age

p -. 0.05; f value - 0. 98; "-Ci,:ht rt,r �c
n l'\C• t.,...,,.Jur - 1.8..f. '4r:ithl (c'1r hclaht 

2.66 

(-0_4018) 

c. 

n Z-scorc

,� -0.32
m -0.52

281b -0.36

125 -0.57

32 -0.57

6'f -0.53

371 -0.43

P > 0.05

so n 

0.92 165·

1.14 271 

(-�.017) 

1.13 275b 
0 91 131 
0 95 32 

0.92 65
<

1.09 37:? 

{0;6889) 
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Table 33: Association betMeen cRSh income, n1nrkct occb., and popullltion d�ity and nutritional 
status of preschoolers as indicated by "eight for age 

- - - - -

Nutnuonal StalUs 

Normal Mild �1oderatc: 

n 5' n " n s

Cash income(Naira per person)• 
above average 71 so 30 21 25 17 
average or less 127 42 71 23 59 19 

Market acce.ssb

Less than 10km by foot 129 .$6 67 2.a 52 19 

GrealCr than I Olm by foot S4 38 31 23 '.?7 '.?O 

Any distant, vehicle IS 47 3 9 s 16 

Populauon density < 
Low (Less than SO persons/sq km) 171 45 8" 22 72 19 

Hrgh (Greater than SO persons/sq 27 40 17 2S 12 18 

km 

a. x1 = 2.98 ;p > o.os ;df 3

b. x
1 
= 10.20 :p >O.os ;dr =6

c. x1 
= o.1J ;p >0.05 ;df -J

Severe 

n " 

17 12 
,iq 16 

33 12 

2-' IS 
9 28 

SS 14 

I I 16 
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Table 34: Associa tion bet�een cash Income, nmrkct access and populntloo de nsit)' and nutritional 
status or preschoolers as Indicated by height ror age 

Cash income (N:ura per person)" 
aboveavCt.1ge 
average or less 

Market access" 
Less than 10km by foot 
Gre.1tc:r 1han I 0km by 1001 
An) distant, vehicle 

PopulalJon denstty<

Low(Lcss than SO persons/sq lm) 
High(Greater than SO persons/sq 
km 

a. X2 
= 2 69 ;p >0.0S ;df .,.3

b. X2 
= I0.49;p <0. 10 ;d( =6

c. x
1 
= 4 12 ,P >O.os ;df •3

Nonnal 

n � 

68 48 

125 41 

126 45 

53 39 

14 44 

167 44 

26 39 

Nutritional Sutus

Mild l-lodcratc 

n � n " 
--

23 16 21 IS 

SI 17 62 20 

39 14 56 10 
32 2-1 23 17 
3 9 -I 13 

57 IS 71 19 
17 25 12 18 

- -- -

�ere 

n 

31 :u 

68 22 

60 21 

28 21 
11 34 

37 23 
12 18 
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ioocs. Preschoolers in household� loc:ucd in h1 h . g population density zones also had higher z.scores for all the three mdiccs asst.sscd than Preschoolers in households located in lowpopulanon dcnslly 1ones although lhc di ffercnccs . . were not sigruficant (p > 0.05). Preschoolers
from households in low population dcnsi t , ) zones had higher nulriuonal status than those from
households in high population dcnsit wncsY • The percentage or preschoolers or tow population
derutry zone households of normal t · al nu ntaon sta1us was higher than those from households in
high poputauon dcnsny ,ones (p < o OS) (tables 33 • J4).

-t8 Household food expenditure and antbropo1netrlc Indices

.i.s.1 HousthoJd 101a1 food exl)t:ndi1ucc

Average cxp.!nd1rurc on all food per person per week was 104.38 Nalra, the range \\3S

100.68 to 83S 18 Naira (table 35); eighteen Naira was one US dollar 1n 1992. EJtpcnditun: on 

food, in this oontext, 1s the rclail marl.et value of food including purchased and self produced 

food Items consumed, There "'-as a highly significant assoc,auon between the growth dcviallon 

and household total food c1.pcnditurc by all three anthropometric indices (p < 0.0S) The Z 

� values \\'ere higher among preschool children from above average total food c:-tpcnditurc 

households than among p�hoolcn from average or below total food expenditure households 

by all thicc tndi� (table 36). The �"iatlon of the hou!oehold tot.al food e,penditure with the

peicernage of the children in IJ1c different levels of SC\lcnty of undcmutritlon or stunhng v.�

aho highly significant ( ps0.001), Above 8\crage tow food cxpcnd1turc households had 
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Table 36: �lean ,olues or hou�hold e.,pcndilure on rood ilern� In ca�,·a producing areas C '\air.a 
per person per ronnlght) 

Household food expenditure t>lean t>1in. �lax. SD n 

Cassava 17 74 0 0.79 0.14 'ZC11 

r-.1aiu: 8.35 0 0.62 0.08 207 

Yam 14 61 0 0.77 0 15 207 

Millet/sorghum 7.30 0 0.51 0.10 207 

AU olher food 11ems 56.34 0 0,79 0.19 207 

TotaJ (all food ) 104 .34• 100.68 83518 104.53 207 
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Table 36: r-tcan Z-scorc or anthropomcLric indices or preschoolers by major .staple hoo.Rhold food
e.xpeodilurc 

Household food expcndnurc 

Cassava food cxpcndnurc 
above average 
average or IEss 

M.uzc food cxpcndnure 
above average 
a\'eragc or less 

Yam food expenditure 
above average 
average or less 

,-.1illc1 food expenditure 
above average 
average or less 

All food expenditure 
above average 
average or less 

We1gh1 ror age 

Z-scorc SO n 
. .  - -- - -- -

• l.12
-1.17

-1.21
-1 13

-0.94
I 26

-0.93
-1 26

-0.58
• I .44

1.88 1.66
144" 
294 

(-0.2965) 

1.63 147" 
1.79 291 

(0.4531) 

1,78 141°

I. 71 297

( 1.7755)

1.78 140°

I. 71 298 

(I 8515) 

1n 143°

I 65 295 
(-1. 9-l 'N2 

Height ror age 

Z-5e9rc SO n 

-1. 10
-1.49

2.98 145°

2.45 299 

( 1.3707) 

-I 35 2.38 146° 
-1 36 2.76 296 

(0 �67) 

-1. 17 2 69 142°

-1.45 2.61 302 

( I 0581) 

-0.98 2 73 143" 
· I .5-1 2.57 302 

(-0.3399) 

-0.54 2 51 143' 
I 75 2.58 JOI 

( I N)IQ) 

-- .. _ •• ·- --- ··-·-_,. ... _.... ... A ,� --. O;tC� · -· .. .- , . .  ,. 

Weight for height

z-�orc so o 

.. 

-0.53
-0.41

- --- --- -

I.� l-13"
0.9" 294 

( 1.0070) 

-0,471 1.03 1.16" 

-0.4-l 1.09 291 

t0.47'30) 

-0.36 1.02 140" 
-0.49 1.09 29i 

(-1.22�) 

-0.42 I 12 140 .. 
-0.46 1.04 297 

(• 2. 0857) 

-0.29 I. 13 142"'

•0.5:? I .O.l --�� - -

,.�. ,z.<.t.> 

, . .. 0 ... , .. 
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�ler proporuons or preschoolers in lhe mod crate lO severe status and large proponion in 1hc

normal status of both undemutnlion and siunting (tables 37 d 38) A . . . an . ssoc1aling wasting 1n

the preschoolers and household expenditure on food could no1 be assessed because of degrees 

of freedom limitations . 

.i.1.2 Household cassava and other staple foods cxpi:nditua: 

Average expenditure per v.e:?k was 17.74 Naira on cass:i"" food, 14.61 Nair-a on yam, 

8.35 Naira on maii.e, 7 JO Niara on millet/sorghum, and 56.34 Naira on all other food items. 

The growth deviations did nol differ s1gnificanlly between c:a1egorics of households' 

expenditure on cassava food or on any of the other staples for any of lhc 1nd1ccs except for 

weight for height index of the preschoolers 1n lhc mille1or sorghum expenditure households. 

However, the Z-scorc \-allld for weight for age and hcigh1 for age were higher for preschoolers 

from high c:as.sava food cxpend11ure households while the Z-score value for weight for height 

w.s higher for prcschoolm from low cassava food expenditure households( table 361) In case 

of maiz.e lhe z-score values for weight for age and \I/eight for height v.ere lower for 

preschoolers from above average expc:nduurc households. In ca.sc of yam or millet/sorghum 

lhc z-scorc valucs wcn: rughcl for ctuldrcn from above average expenditure households for all

Indices.

4.7.J Household rood c:�pcndllu� ll\)oclated 1+llh 11u1rl1lon:il StOllll

. . ... ·'-� ,,..rccnugtl of the preschooler, 1n the: d1ficrcn1 lc\tls or
Tllc as.soi.:1a11ons u,;lwoc:n u•� ,-
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Table 37 ; A,;sociation bel wcen ho�hold rood c,pcndilure and aotJ1ropomctric indkes of pre,cbooh:� 

-- �ns i11c.licatcd by \\ eight for age

Nonnal 

Household _fOQd ��nditure 

Cassava food expenditure• 
average 
average or less 

Maize food expenditure b
above average 
average or less 

Yam food ex-pend11ure • 
above average 
average or less 

Sorghum/millet food eitpcnd1lured

above average 
average or less 

All food expenditure• 
above average 
average or less 

a. X1 = 8. 74; p < 0.05 ;df =3. 

b. x' s 73; p < o 05 ;df · 3. 
c. X' - 16.49; p > 0.001 ;df •3.
d x· -, 4 53; " > o o� .<.1r 3, 
e.. X' - I \ -n. p • 0 llO'.\ ,ell -,

n \I(, 

75 39 
123 47 

62 37 
136 48 

94 53 
104 38 

79 47 
119 42 

85 56 

113 38 

n 

37 
64 

45 
56 

27 
74 

38 
63 

30 

71 

- -· · ·-

Nutrilion.11 Stll\15 

t.lild �1odu.ate SC\cn: 

" n ,. 0 
--

19 43 23 35 18 

25 41 16 13 12 

27 39 23 ., ... 13 -

20 45 16 44 15 

IS 25 14 30 17 
27 59 22 36 13 

23 32 19 18 I I 

.,., -- 52 18 48 17 

20 21 14 16 I 1 
24 63 21 50 17 
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Table 38: Association bet"een food e,pendlture and nutritional status of prescboo� as lndkatcd 
by height for age 

Household food e.'(J2!?.ndirurc 

Cassava cxpendnurc • 
abo,·e average 
average or less 

Maize food expcnd11ure b
above average 
average or less 

Yam food expenditure c

above average 
average or Jess 

Sorghum/Millet expenditure d

above average 
average or less

All food cxpc.nd11urc• 
above average 
average or less

a. X1 
.. 10.74 ;p <0.01 ;df a3.

b. X2 
- 3.53 '.p <0.0S ,df =3.

c. X' - S 92 ,p >0.0S ;df 3
d, X' "\-14 .p..-005.df "\ 
c X' - 12 '7M ,p · 0 00'.\.JI - _\ 

Normal 

n 91, 

76 40 

I 17 45 

6S 39 

128 46 

SS 48 

108 40 

82 49 

11 I 39 

82 54 

111 37 

Nutritional St.atus 

�tild �todcnte Seven: 

n ,t n � n
- -

23 12 37 19 s.s 2S 

SI 20 46 18 .is 17 

31 18 29 17 43 2b 
43 IS 54 19 S6 20 

21 12 30 17 40 23 

S3 19 53 19 S9 23 

24 14 30 18 31 19 

so 17 S3 19 6S 24 

19 13 27 18 24 16 

SS 19 56 19 1S 25 
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scvcril)' of undemulrition and the expenditure on cassava food and on each of the other staples 

v.i:rc all s1gnific:int (p < 0.05) 1n each case by weight for age index except for sorghumfmillct 

food expenditure. Above average c:usava, maize or millet/sorghum food e:<pcnditurc 

households had a larger proportion of  their preschoolers ,n lhe moderate or severe 

undcmuuition status (table 37). Above average yam food expenditure households had a large 

proportion of their children 1n lhe normal. On the other hand, the associauon wilh lhe 

pacentagc of lhe preschoolers in the various levels of severity or stunung was not signil'icant 

v. ith !he household expenditure on any of !he staple foods (table 38) by weight for age index 

except for yam and sorghum/millet food expenditure. 
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CHAPTER FIVE 

DlSCUSSIONS 

S. I Nutritionnl stntus or overall preschool children

The mean z-scorcs of the prcsch 1 oo ers 10 cassava growing areas of Nigeria were

found to be closer to the normal range of NCHS ( -ISD to+ ISD) international reference 

values. The mean Z-scorcs were considerably higher tlwi those of most in other developing 

countnes. Yambi, Latham, Habicht and Hass (1991) obtained mC311 Z-scorcs of -1 71 ± 

I O for weight for age, -2.1 ± I I for height for age and • O.S ± 0.9 for weight for 

height in  the study of 2452 children from 6 to 36 months in Tanzania. The possible 

aplanauon for the dirTercnocs could be i n  the age range used for the studies. Preschoolers 

from the ages of 6 to 36 months are more exposed to infections and dietary inadcqllltc1cs 

owing to introduction of solid food. In 1988, Tyllesl:3! and T)'llesili reponed mean z.

scores or -1.25 ± 1.4 for weight for age. I 30 ± I 21 for height for age and -0.SI ± 

0.99 for "'-eight for height for Sal;;lt.a p�hoolcn aged O 36 months in Zaire . The mean 

2-scores obtained were simi!Jr 10 those of the present study for height for age, but lower

for weight for height and weight for age The standard deviauons in the present study arc

high because of the wider age range of the prewit !.lmplc. How-ever, the difference 

Ob$Crvcd in the height :ind weight for age could be explained by scasol\.llity. 

The fUlding.s of this study indicau: th.al the pcrc.cntagc of undcmutrition "''&! J 1.1 ",

.. 40 . 6 4._ '""· .....,...ru of nutnuon liruauon in Nigro" ( 199)) showed
.. unung " and wasting . ,. • """ • �,,.. 

,., .. the . ,._.,_ Ii 'C3f olds underweight was J61'i, stunted 43J,, and waslcd
UWI proportlOO Of UIIUQ • IVC ) 
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IOj. These values arc comparable 10 the b 0 scrvauons or the pre.sent study except 1n lhe 
case of \\-"JSllllg, lhc difrctCJ1cc in that case could be due pnmarily to environmental factors

Prevalence of undc™'Clght as ob ·ed SCIV m the present study (31.1 �) ,,,ns higher than 

l\\O, equal to one. and lower than two of tho� obtained in five Local Government Areas

111 five states of Nigeria (Federal /,linisuy of Hcalth/UNlCEF 1988) 25"' •· , , 1.e .,,, m ... warn,

28" in Cross River, JO� in Ondo, 39" in Ba.uclu and 40" in Oyo s1.11e. Pre,'alence of 

itunung obscr.•cd in the present \tudy (43.1 "> was higher than 1n Kwara (39f), Cross 

River (22'1,), and Ondo <25"); it w-as about the same as in Oyo (411') and lower than in 

Bauclu (54'1) ( N1gena, Nutnuon rcpon, 1993).

Prevalence of wasting among prc.schoolc:rs observed (6.41') was lower lhan 9.6" 

reponed in the Nigenan n:pon (1993). and some rcponed in differoit States of Nigeria 

for cumpll:5 10 2% for Kwan, 13.2� for Ogun, and 151' for Knduna. D1sp.mues may 

be due 10 difference� in geographical locauon which has been shown to innuencc child

�ng and weasung practices (WHO, 1987; Anderson, 1979 ).

1lle obscrvauon that food nutne11t intal,.t.s of the preschoolers 11,crc low rclau.,,c to

their FAOIWHO/UN (1985) and V.'HO (1967) recommended requ irements 1w also been

made by ll\a/\y mv�gal.O�- Fuhalcin and Abay01ni (1987) 1131/e ob!oeNcd that pre)(hoolcl'\

in Ondo state of Nigeria did nOI meet their cncrgy (97.91'), prou:m (84,Q,i;), alc1um

(47.0") and nbonavin (J l.3") requiremcnu. The mc.111 nutnent 10111..c \'-alucs ob\Cr.cd

111 •1..... h·.,1u,, ,, .. " the ,'alucs rcponed by f'ulwdn and Ab.lyom1 ( 11)87).
ui,; p�t study 11.cn: 1,..-t uwu 
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The \'ariability in lhe inl3.ke could be a1tnbu1ed 10 lhe enhanced income generated from the

sales of cassava products from cassava producing households. The enhMced economic

oond1tion� could have resuhed in lllCreasc in intake of food as a resuh of incr� household

incomes Chandhury (1986) reponed 67" of energy adequacy and adequate protein mtakc

for 99 Bangladesh children. Addo (1988) and Ngw'II e1 al. (1989) observed Iha! lhe diets

of Nigerian children were deficient in energy, protein and c:ilcium but sufficient in ,ron

and retinal cqu1valcn1. The FAO/\VHOIUN (19&5) and \VHO (1967) recommendauon may

be 5UpC110r and in most cases could give misleading informa1ion about the nutritional st.alus 

of !he preschoolers. For lh,s reason, adc:quacy ratio lhal is  inferior by 20'- or even by 40" 

can uill be compatible wilh adcquaie nutriuon ( Encyclopedia of Food Scicncc, Technology 

Nu1ri1ion , 1993). This appeared to be lhe possible explanauon of the normal nutritional 

growth achievement 1n cas\.1va growing areas ,n Nigcna when the food nuUicnt adequacy

121.ios were considered Ill relation to !her anthropometric statistics. Table 39 shows lh:11 the

nutncnt level atwned by the preschoolers provided a normal growth for 1hc1r weight for

age. Nweke ( 1996) has mo11,n lhal cass.,va provides cash income for lhe cusava

producing hou.seholds because it i s  3 cash crop and not a subsistence crop. On the other

"--� h ........... 1 poor houschOlds must h.ivc 10 mal.e subsLll\Ual food,,.nu, Lev1nsor ( 1974) as no� u ... 

. · -• ----'s such as caloncs and pro1dn.
purchases even 10 meet basic nutnuon.u n ...... 
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Tnble 39: Stnndnrd de\intlon scores (Z-score) and encrg_v nnd protein adequac) in prtSChoolcrs 

Overall 

A II preschoolers 

n Body 
weight 

{kg) 

435 11.77 

Z-score
for

weight for age 

-1.11

Figures in �nthcsis are energy inta.l..c ex:prcssed in Kcal 

Energy 
(I\U/cuy) 

4 -.. .(). 

11� 

Energy 
adcquxy 

r.atio 

S7 

Prolcin 
(g/cay> 

14.71 

Protein 
adeqUX) 

r.uio 

96 
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The observation that calcium, riboOavin and niacin were mos1 delicicnt could be
attributed to the ract that these nutrients arc obtained b h. h . r lk y 1g er consumption o m1 , eggs, 

offal and meat which are not commonly consumed 1n the rural seu1ng. In addition, the 

l'l)l3rement of animal protelll .,.,,th vcgel3blc protein which is bulky and less easily assimilated 

because of the low contents or plant protein, and locally produced cereals with relined cereals 

v.hich u poorer in protcin and industrially miUed with high exlr.!etion rate, accelerates the loss 

of the nutnents even funher (P�rissc and Kamoun, 1988). In general, the preschoolers on 

average could be said lo have belier nutritional s111tus than expcclcd. The energy intake i n

relation to lheu energy needs fell 13� shon or energy requirement, the protein adequacy ratio 

4,0� and the deviation or lhe weight for age indicator from lhe median NCHS reference 

population was -1 11. The dt'iation was nol bclow-2S0 median weight for age. Th11 sho.,.,s 

llw, on lhe average the intake of lhe pre5ehoolcrs a.s a whole \lo'Cre adcquaLC for their nonnal 

growth and development. 

5.2 l\utrhlolllll \t111us of preschool cl1lldren by ngc group

Preschoolcn in the 4g. < 60 months age 1211ge werc found 10 ha"e the highest deviation 

below median NCHS SWld:ud tn height for age, followed by lhosc 1n lhc 24-< 48 months age

range while lhose in lhc 0-< 12 months age range h1d the le:ut deviation. The 1wida.nllzed

L.· h ... the children grow older, until the minimum t\ rc.u:h«:d at ·�1g t of prcschoolcn decreases ... 
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46 months of age. This confirms th b co scrva11on of Ahn and Shariff (1995) that younger

childr?n fare bener than lhe older ones · · in companson with the sLandard reference group. This

suggests that the adverse health effects I · accumu ate with age during the liul few years of 

childhood Younger children arc exposed 10 a relatively bcuer development onvironmcnt than

older ones. This has been reponed by  other investigators as well. In a study conducted in

Jamaica, \\.h1lc about 215 o f  the childn:n under one year old showed some degree of 

malnutrition by Gomcz's clasS1lication, more than half of those over one year old show the 

degree of malnutnuon (Powell and Granthan· l\lcgregor, 1971). Earlier studies conducted also 

an Jamaica reponed a similar pattan (Granthan-1\lcgrcgor, Desai and Bach, 1972). The better 

nutntional status o f  infants is probably due to their being able to s:illsfy their nutritional needs 

lhrough breast milk and some complemenwy foods. Howe.,.cr, after the lirst year of life, when

b"3Stfccding no longer meets their nutrient needs and complementary food is inadequate, there

i, likrly to be an increase in the prevalence of undcmutrition (\Vhuehead, 1979).

The difference in stunllllg among the pl'C5Choolers in different age ranges w.u observed

to be significant and highest in tho� 1n the 48-60 months age range Stunung pnnss suru

m first year of life up 10 � yar of life (WHO 1987; UN/ ACCJSCN, 1993) but becomes

"""• · 
...... ,. age. ,_ addition studies of ntc of 1ncr0SC in length have re, calctl

"""" pr0ffilllCI\( 31 U,._ wl.C'f Ul ' 

-�·t th 
· ,_n in IIWIY les.i clcveloprd countric� in children aged btl\liccnu"' c widespread stunung ....... 
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3 and 5 ye.irs ,s lhc resuh of a proces f 1 5 O s owed skelclal grow1h Iha! St.arts in infancy
(Wa1crtow. I 980).

There "'-as a signift�nl differ.:ncc in WllSUng among the prClthoolers 1n the different

age ranges; 1ho� 1n lhe Q. < 12 montl1 s age range were found 10 have the highest percentage

of wa\ting Thh could be auributed 10 the wcaning practices and exposure 10 infectious

tll\C;t�\ (\I/HO, 1987) Ab1>u1 4-6 months through two years of age dict.ary deficiencies arc

common and diarrhoeal d1� more frequent This major effect tends to dccl'\':aSC later as 

the child becomes older 

The observauon that the energy, iron, th1amin and , 1tam11u A and C 1nllllcs of !he 

youngest age range was adequate could be .u n result of the contribution of breast milk. 

l\ccord1ng to Ryan et al. (1984) brc:ist milk contribu!C$ bct\\ccn 130 and 280 caloncs 10 the

lOQJ caloric inla.kc The decrease,J intake of energy with age observed in the study concurs with 

lht1r findings that energy inadc:qu;u:ics increise with age However, the low nutrient adequacy

ratios ob$erved 1n other age ranges in this ,1udy have been observed by Nnanyclugo cl al.

!199'2). This does not ncccssanly mean that the 1ntal.c of the preschoolers were not sufficient

for lhe maintenance of their nutnuomll st.·1111s. As 11 is evident 1n the relationship between the

energy adequacy by age range and the standard deviauon !>COn: for weight for age (table 40).

The energy adequacy r.llio for preschoolers 1n the youngest age range (0- < 12 months) was
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12.5 � and in the ol�L age range (40. <:: lO moolhs) was 78�. The standard deviation scon:s

v.cre · 0.56 and • I. 29, respectively p • rotc1n adequacy among the age ranges showed a

simibr tr�nd a\ w.is ob!.c.!T\led 1n the case f o energy adequacy ratio and we1gh1 ror age Z-score

of the prc.<.choolcrs in mo�I cases Thus th h h th • , e lg er e energy and protein adequacy rauos the 

higher the standard dcv1a11on scores and the less the deviation from median NCHS rcrerencc 

JlOJlUlation nnd thus belier nutriuonal status 

S.J Nulrilionol slnlus or preschool children by gender

Signilic:lllt differences e'<isl between the mean Z·'.COrcs of femalCl and malCl 1n all the 

anthropometric indiw. The rate of growth in height of females increases at a gre:ucr rate than 

in males fro1n O. 7'l to about I O � after the control in stnndardi,t:d height O\er the pc.nod of 

46 months (Ahn and ShanIT, 1995). A rcmalc child has a beucr ch:ince than a male child 10 

improve her own height. WHO (1985) has obSCtVcd nueru.11100 in the body ra1 or prc.schoolers 

from birth up lU 6 yc;m or age which aITcc:1 body weight. Dunng ll'us pcnod girls have slightly 

more body fat lhan boys. Another po�siblc e'<pla11311on could be lhe rate of physical activity;

male preschoolers are very acuve and might be limite.d by spcc1ill nutrient rcquiremcnt.s of

Pil11cular ussue essential for growth. 

Data p�nted by Demeke and \Volde • Gabriel (1985) on rcpresen�tive samples of

P ... �h I 1 · · Addi·s Abab:i show that among remalcs, lhe percentage prevalence
,...,.. oo er popu al1on 1n 
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Tnble 40: 
- - ---------· - - -

S1nnd:1rd de, i:Hiori scores (I/Score) and en erg} nnd protein 11deguac} In prcsch1>0lers 

Age 
(month) 

0 - < 12 

12 - < 24 

24 < 48 

48 - < 60

n 

48 

86 

186 

I 15 

Body weight 
(l,;g) 

7.S6

9.67 

12. 19

14.55 

Z-score
for

weight for age 

-0.56 

-1.10

-1. I 3

-1.29

Figures 1n p.trenlhesis are energy intake expressed 1n Kcal 

Energy 
(MJ/d.ay) 

4.30 
(1030) 

4.78 
(1143) 

4 75 
(I 136) 

4.41 
'1054 

Energy 
adequacy 

rauo_ 

125 

99 

84 

78 

Protein 

(g/d.ay) 

14.60 

14.80 

15.20 

13.9 

Protein 
adequacy 

ratio 

108 

109 

98 

79 
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of l2.7% for weight for age and 43,9� for height for age were higher lhan observed ,n the

prc�nl .\ludy However• the percentage prevalence ror weight for height observed ,n the

prc�nt \tudy was higher than O 31'\' observed by Dcmeke and Walde - Gabncl ( 1985) 

Con, ersely, the percentage of n,alnutnlion obtained for the male preschoolers in a.II the 

nutnuon;tl \l.llU\ indicators were higher 10 the present study than those of Dcmckc and \\'olde -

Gabnel (1985). The weight for height nutntional indicator values obt.uncd for male 

prc,;.:hoolt:� 1n the present �udy wa.\ 33 3% as against 29.3\i\ obtained by U.:mckc and Walde 

• Gabncl (1985) The values for height for age were 44.4'i\ 1n the pre.sent study and 42 9'- ,n

D.!mckc and \Voldc Gabriel ( 1985) study In case of .,..e,ght for height the values were 6. 9" 

in the present .\tudy :1J1d 2.0� ,n the s1utly by Dcmcke nnd \Voldc • Gabncl (1985).

Nigeria nutntton report {1993) observed a margmnlly higher level of prcvalcncc of stunting 

-13.4l, wo.sttng '.\5.8� 1n males than in females 42.79' for stunting and 35.7,r, for wu1mg. 

The pr.:scnt study observed a .\lightly higher level of s1un11ng but lo.,..er level of wasung for 

males thnn for fen,ates 

The d.-ua from the present study "'ere comparable with the NCHS growth data for lhe

first sil months of life, but thereafter preschoolers in developing countries had lower weight

,..., . Th s is cons15tcnt with the work of the Ten Province Children
.. .., height values for their ages 1 

G S d G up (1987) which shows that the weight of ,nfanlS in thero"' th and Dcvc:lopment tu y ro 
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fu1t month of hfe i s  also greater than intern 1· nal r a 10 rc,crcncc. The decreased gro\\ 1h rate 
(lb1Cf\,'cd after 6 months of age could be the result of being ,.... 1 d ,,.,.,., th f '"" SO I IVUU at IS pcnod O :age, 
less overall rood 1nl:1kc: or an 1ncn:ascd frequency or ·10r t d. · 1 d. h d ,cc IOUS 1sc.ues, ,nc U 1ng I O!,C UC

to para�ncs. 

Comp.105011 with the observations in rural deveJopu,g areas of Hubct province 1n Chin:i, 

�owt1l th.1t the Nigeria 1nale pn:.schoolcrs had lower mean weight and height values before the 

ilj!C of 6 n1onlhs, for both male and fc,nalc.\ while lhe malC$1n Hubel province ht1d lo\\cr mean 

\\c1gh1 and height values afler onr year or age: and the females afler six months 

The observation that the c:ncrgy, protein, minerals, 1h1am1n, niacin and riboflavin were 

not met by 1nales and female concurs ,vith the findings of Ngwu e t  al (1989) The pe.reent.agc 

adequacy raUO\ for energy, pro1e1n, iron, 1h1am1n and riboflavin obmlncd in the present \tudy 

for male and female preschookr\ were higher than thOSc! obl3ined b) Ngwu et. al. (1989).

Their "alues were 58.05" 1111d 75.5'5 for energy, and 45.049' and 58.09'5 for protein, 

72 94" and 96.62% for iron, 44.94% and 16.�9' ror lhiarnin, 18.60!f. and 20.27" for 

nboflavm l"or males and females, rc.\pectively. Although the energy Md pro1 ein nctds or the 

ma!� and female pres..:hoolcrs were below their nutrient requirements, their growth deviations

from median NCHS were not below n,cdiM -2SD (table 41) The st.1ndard deviation score of

the female prc�hoolcrs ( o. 93) and energy and protein adcquncy ratios were 89� Md 97�

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



ISI 

fir�, month of lire is also greater than intern t 1 , a 1ona rc,erence, The dccrcascd growth rate
obc.cIVcd afu:r 6 monlh\ of age could be the result of being fed whd food at this penod of age,

le�� overall food intake or an increa5Cd r�cqucncy or an'-u·ous d · 1 d h d '"" iscascs, inc u ,ng t 05C ue 

to parasites. 

Comp;inson with the obSCJVlltions in rural developing areas or Hubei pro, ,nee in China,

showed lhnt lhc Nigeria male preschoolers had lower mean weight and height values before the

age of 6 months, for both male and fen\:llcs while the males in Hubei province had lo"' er mean 

"'eight and height values after one ye.'lr of age and the femillcs after six months 

The observation that the energy, protein, mincmls, th1amin. niacin and ribonav1n were 

not met by males and female concurs with the findings of Ngwu et al. (1989). The percentage 

adcquac)' ratios for energy, protein, iron, thiamin and ribonavin obtained in the pn:$Cnt study 

for male and female preschoolers were higher than those obt:uncd by Ngwu et. a.I. ( 1989)

Their values were S8.0SW. and 75 5% for energy, and 45.o.i� and 58.09"' for protein,

72.9�% :ind 96.62% for iron, 4-1.94!1 and 36.64!1 for th1am1n, 18.60" and 20.271' for

nbollavin ror m:ilcs and females, respectively. Although the energy and protein needs of the

male and fc,nalc preschoolers .... ere below their nutncnt requirements, their growth deviauons

from median NCHS were not below median -2SD (table 41). The standard dcv1al1on score or

th , ( 0 9,) ��d encrov and protein adcqu3cy rauos were 89'{. and 97%c ,cmale prc:schoolcrs • "'' .,,, 
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\\hllc !hi!' st.mdard deviation score the d • energy a cquacy and protein ratios oblalned for males
v.-crc- 1.29, 89� and 96CX rcspxuvcly (table 41). Females devi;ucd less from median NCHS

reference populauon and had higher energy and protein adequacy n111os than males.

5.4 Errcct.� or llou�ehold chnrncteristics 011 nulritlonnl stntus 

11le ob�rvahon lhat preschoolers in large households had better nutritional sl3tus llwl 

those in small hou�holds 1s 1n consonance with that of Gop.11das c1 al (1988) who observed 

lhal toddlers from large families had better nutntional status than tho� from medium sized or 

small families. Also, Grewal et al ( 1973) are of the opinion that 1n large or Joint families 

there 1s a greater hkchhood of aduh women being available 10 care for the young children. 

This means that prc..'IChoolers in large hous.cholds deviated less rrom the nomial growth paucrn 

oflhc NCHS n:fcrcncc populauon (NCHS, 1976) and lhcrcfon: h:ld better nulriuonal status than 

�hoolcrs from small sized households. Aguillon d al. (1982) and Ballv.eg (1972) observed 

lha1 large fanllly siu was signilicantly and negatively assoc•ated with good nutritional sutus 

This was auributed 10 the inability of mothers 10 provide adequate care for lhc1r young

children, csp,xially where there was more than one pn:.schooler in the family. Aguillon et al.

(1982) funhcr explains that poor intra-family distnbution or food, which nllows older family

members 10 receive the largest shan:, contributed 10 th15 cffcc1.

hoolers in polygamous households had higher nutnlional111c obscrvauon that prcsc 
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Tobie 41: Standard dc,,lotion scores (Z..score) and energy nod protein ndcquacy In preschoolers 

Gender n 

male 216 

female 219 

Body weight 
(kg) 

11 78 

11.76 

Z-score 
for 

weight for age 

-1.29

-0.93 

Energy 
(MJ/day) 

4.50 
(10&3) 

4.70 
() 126) 

Figures in parenthesis are energy intake expre.ssrLI 10 Kcal 

Energy 
adequacy 

ratio 

SS 

89 

Protein 
(g/day) 

14.n

14.97 

ProlCln 
adequacy 

ratio 

96 

97 
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� can be explained by lhe opponunily cn=Jled for other members of the family 10 look after 

the child cvc:n in the absence of lhc mother. This is in agreement with the obscr.:ation by

llenncll ( l988) that mothers' inputs into the health and nutri11onal status of a child are 

complcmcn1w by tho1oe of other members or the family and in some cultures other kin or 

ne1ghborhood support group a\ well. Evidence from Philippines has also shown that such 

�b�1u11on Ulkcs place llowC\cr. there has been unecrta1nty abou1 whether the quati1y of the 

care given by other members of the family, cspcc1ally siblings, 1s equivalent to that which 

v.ould be provided by the mother Also wives in polygamous households arc conscious of the 

fact that the family cconom,c and \CCUrily lhat arc provided by the male household hcad are 

hlcly 10 be 1nsuflic1cnt The women therefore m;u.;e efforts to ob1a1n finance through rcuy 

tndmg or jobs to supplement the household's economy in order to provide for the children\' 

arc and survival This situation 15 usunl 1n most of the polygamous famili� in Nigeria. 

The observation thal mothers' cduc:ition was higher 1n those whose mothers had no 

format cduealion 1n all the :inthropomclnc 111diccs but significant only for weight for age index

of the pn:.schoolcrs ,s probably biased; the number of mothers who h3d some formal education

11 \Cry low. It has been cxplaincd that women w·ith at least somc primary cducallon arc more

for �dcquate nu•�uon and vaccinal1ons as well as of dangc� ofaware of thc nccds .. u • 

dd. - n recent dalll on nutritional • positive deviance fromconiammants from water In a 11Jo , 
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Bangladesh, Kenya, Mexico and Ph11ipp11� suaaC\l .... 1 hou oo uw among seholds at the same poVi!rty 

u,d 10tio-a:ono1nic level, sornc mothers handle child-- h . d 'ccd" . be ..... , yg1enc an ,, 1ng 1n uer ways,

and their children arc bcuer nourhhcd :is a result This shows thai some elements of hygiene 

1s prncticcd 1n con11nun1t1c\ even among ilhtcrnte women The obscrvnhon that mothers'

alucauon shov.cd no \ignificant as�mtion with weight for :ige indc.x of the preschoolers Wal

1n contrast to the work or Caldwell ( 1979) who noted a negative association wuh maternal 

Nlucation and child mortality rate. The assoc1auon betv.ccn height for age 1ndc� or the 

preschoolers concurs ,v11h the study or (Sm1th, Panlsc, Fougers and Ritchey, 1983) v.,ho 

reported that mother's education was associated with the long term well-being of children 

represented by height for age. Ahn and Shariff (1995) h:ivc observed a posiuve as.soc1auon

between mother's cduc:iuon and child's height. Bhu1ya, \Vojtymak, D'sounu and Z1mck

(1986) and Devadas, Rajnlakshnll and Knvcn (1980) have shown th31 lhc number of years of

education of mothers had a definite relnuonship v.,ith the proportion of malnouri1hcd children

because children's mC3Jl daily intake or nutncnts increased with the increase 1n mothers'

educational level. Richard�on. (197-1) nnd Granthan - �fcGrcgor (1980) have noted that low

l I f ... 1 been found in mothers of malnourished children.
eve s o cducat ,on have repeat= Y 

h rcschoolcrs with older mother had higher nutritional
Although the obscrvauon t at P 

1�tus for weight h for age indices is not statistically significant, lhc
for age and hc1g t 
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observation is logical. In any socio I raJ ·cu tu set-up certain practices such as 1ratli1ion.il child·

care and fee(hng practices n.re cond11ioned Demographic variables such as age and cduc;iuon 

or the mother ,viii obviously affect the tlcgra: to which the individual has absorbed traduion.il 

practices as well as lhe degree to which she has access 10 and IS responsive to alternative ways 

or doing things. The elderly mothers arc i n  :i better position 10 know the prac11ccs 1ha1 are 

good for lhe nutritional \tatus and the general well being of children. r.ta1emal age did not 10 

�fate s1gnific:antly w1tl1 lhe preschoolers weight for ngc and height for age indices although 

those whose mothers were younger h:id higher nutntional s1.11us. A younger mother 1s more 

ic11ve and 1111entive to the child's needs thllll nn older mother Thus, wi1h 1111 increase in 

maternal age there was a corresponding 1ncn:asc in the proponion of malnounshed children. 

The observation that preschoolers in female headed households had belier nutntional 

IUtus than their counterparts in male he.idL-d households is pcrh:ips biased bec:iusc of the very 

limucd number of preschoolers 10 male hc.1dcd households. r.tale household head had the

rtspon�ibility 10 see 10 lhc wclfruc of the family and in nlOst caSll'S I.hey 3J'e more employed than 

,...., · 
1 .. r h · obli· g�110n 10 pro\'ide the needs e.spcc1ally food needs 10 their... ,, wivc:5 t 1s ,,,crc,orc I ear u 

i. ..... _L. d r Af - as 11,cll as A\ia have observed that the income earned
•ouwc:nolds. 8u1 some stu 1e.s ,rom n .... , 

b. · . 
....1 b food for the family 1han lhal earned by women. Kumar

) men 1s less likely 10 be u..uo 10 uy 

(lo-n- ed h mothers' income has a grc:11er positive effect on child
, ", and Tripp ( 1982) report I at 
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nutnuoo.11 Slatus than fathers' io both A�ia (India) and Africa (Ghana), rcspccuvcly There w.u
no significant assoc,auon obscrvod between gender of houscholcJ heacJ and nutriuonal status

coolcJ of the pri:�hoolers This coulcJ be that the nutrition of the children is the rcsponsib11i1y

of both parents The parents have the responsibility of providing food and shelter for their

childrm. This Ob'>Crvation concurs w11h the findings of t-1oscr (1985) and �lardones (1986)

No rcsull was obt.iined 1n the assocmlions of household ch3r.lctcris11cs vanablcs and 

nulnllomtl stntus for wc1gh1 for height as 1ndica1or in this study . This could be as :i result of 

the shon term nature of the indic:itor in 1dcnL1fying those 31 nsk (Beaton, Kelly, Ke=y, 

Manovcll a.nd t.1asson, 1990). 

S.5 Effects or health fnctol'\ on nutrltlonnl stntus

The ob�rvauon th:it pre.<ithoolcrs Ill houscllolds th:11 have 3tce$S to potable water supply 

113d higher z scores for weight for age a.ncJ height for age u nutriuonal sllltus 1nd1cntors than 

those lh3t have .icccss 10 non • pot;1ble water supply IS due to the fact th:11 the potable water has 

lol\cr level of pathogens than non potlble water on thc overage Preschoolers in the

h •�blc water 11.ould hove less frequent fever and diseases.ouscholds that have access to po ... 

r th reschoolcrs Hirschom (1980) and11hich Ill tum would enhance the nutritional Slalus O e P 

00 uncks of dlarrhoe:i lcnd to malnutriuon and growthMmon (1985) have ob�rvcd that repeat 3 

b lion and assocuued food re.striction instituted byretardation owing t o  anorciua and main sorp 
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mothcn ns therapy. The observation that prC5Choolers who had acc:e.u 10 non poL3blc source

of water supply was associated with height for age indic.i1or concurs with the findings or
Christiansen e1 al. (1975) The rcla11·onsh bed 1p may ue 10 the greater frequency of 1nfec11ous

d11t2lG'I in those preschoolers from households without access 10 potable water than 1hosc wilh 

access to pot.able w111er A similar result was reported by Gopaldas cl al. (1988). 

The obscrvn11on thnt there was no 11gnifican1 d,ffen:ncc in the nu1n1iorw s1a.1us 

md1ca1ors of immunized and non-immunized p�hoolcrs m.1y have been biased by the very 

low number of the non-immunized preschoolers However, though 1mmumz:auon prcvcnLS 

communicable diseases. sometimes non-communicable diseases $uch a.s malaria can adversely 

affect lhc nuUitional �1a1us or the imn1unizcd preschoolers. ll w:u observed 1h111 1mmun11.1111on 

was 001 significanlly nssocia1cd with the weight for age and height for age ind1c.itors 

lmmuniz.11ion 1s n means of prc:vcnung the communicable di� in children and this 

1nd1n:c1ly promotes their nu1ritionnl sllltus. 

The observation that there w;u no significant difference 1n the nu1n11onal s1a1us 

Uldiauors � between preschoolers who suffered from diatrhOC3 and others who did nol 

• r' f . h '--n biased by the very low number of those who suffcn:d ,u ,er rom d1whoe:i may ave """ 

r h 'ho•� who suffered from diarrhoc:1 had bcuer nutritionalrom the diarrhoea. However, t 31 -

, 
rr r m it 15 in consonant .,...;,11 Brown (1991) who noted that

\lilus lhan those who did no1 su er ro 
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apptlllc tould 1ncrc;i� after an cp1Mldc ol iho1rrh"'·� 1 11 L. ,,.,.. o 1t Clltnt ln.&t approprult tooi.h arc

a\'11lablc 10 1nrt·1 1hr 1ncr�"Med uppctuc, U1u, 011 -.culna the ncc.au\c cffrct o( diarrhoea on

tncr" b.ll;in ,: 1 he obwrvat1on lh.\t diarrhoea cpiM>dc WIIS not obscn.cd to be s1in1ficanUy

au.x1�1cJ \\1th the \\c1111t1 ror nee 1ndiC11tor ha, been rcponcd b� �lclood (19&S). Drul;c and

r.prdo (1976) anJ I 1eld cl al (19111) who lound no sianlficant 1Usoc1auon bctwttn d1.llnhoi2

JI'(! nutnuoo:tl �L1tus The tl\<n:i:111011 wa.\ significan1ly higher 1n 1hosc "ho did not w(tcr tlw

thole who �uffered lrom dtanhoc.-i for wc11h1 for •&c ,ndc�. Fauv011, Bricnd, Cha.1.nbon)

111d SuJcr (199()) obS4.:rvcd that di:irrhOC3 wa, JlOilUvcly iuw.:-i.a!Cd With SC\Ct'C malnu1n11on 

tn children or BJngladc ,h In contr.ist, Ahn and shl.nrt 1995 found ncga11,c il!ld s1gn1fic.\nl

U10C1;i11on bcl\\ecn dmrrhoca and nutntion:il stntus before and 11flcr corrccuon ror M:lccuon

bus �!eh 1llc cl aJ ( 19811) no!Cd th.11 both (\!\er ,llld d1arr� \\CIC nccauvcly corrtlalcd \\ 1th 

v.t1gh1 for age 

S.6 E.rr«t\ or c.i�h lnconu.-, nuirkct accN nnd 1>011ulntlon 011 nu1rltlo1111l \t11h1i

The lc·,cl of nuu,tJooal siatus was bcncr among preschoolcn from abo,c il\c11gc c:uh 

� houscholih lh.ln ;unoog othcn fn,ni 11vc.nigc or below avc�c ash income housdlolds, 

.,.,__ 
• ·ri c or the d1rfc:ri:n,c 111 tht nu1ntlon;il ,utui bct"ttn•lle: lo\\ level of slJltillCll Mgnt t("anc 

., h ,.. rrorn ;111cr.111c 11r h::s.s cash 1ncomt hou'.ICholdi "th1klrrn fru1n above average nnu Ol c., 

, :ncnaJ high coough 10 rnrunlllln 11dcqll.ltc nutnuol\AI
�Y beci.usc the c:uh income wu, Ill gc 
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11irus in lhe cash income hou�holds Th. • 15 USCrt1011 1s supported by lhe fict lhat, as shown 1n

chap1cr 4, on average, the nu1n1ional statu, of the overall sample population was above the

standard cut off for those at risk by all three 1ndicaiors. 

The observahon that the nutritional status of the children from above average cash 

income households was belier than th:ll of children from average or leu cash income 

households is confirmed by  other studies (Gopal311 et al .. 1981: Joachim, 199.t; Thomas et 

al., 1987 and Strauss, 1987). Income determines quilnllty and quality of food lhnt would be 

available in the households. It is expected lhat with the 11nprovemcn1 of household income 

absolute expenditure on food is likely to be high ruid so ,s the cilorie and protein intake or the 

households (Gopalnn et al. 1981) �des, higher household cruh income implies better 3CCCSS

not only to food but 10 improved hc:ilth care, good water suppl)·, inoculations, beucr housing, 

cduca11on of mothers, nuLntion knowledge, etc. which nrc shown above to be positively 

corrchucd wllh the nuUiuonal status of the preschoolers. 

The nutritional st:1tus was higher among preschoolers 1n households in villages which 

ll'crc lo..:atcd close 10 market ccruers lh:111 prcschoOlers 111 homdlolds in villages located 1n areas

The low level or stausticil degree of sigm ficance of theremote from market ccnters. 

d r, . -�•kct ccntcrs is not an 3dequate definition of case of access
I •Crcnce IS bccau5e proximity IO u= 

. 1 · h go 10 nurt..ct by motor ,-chicles probably also have easy
lo market <:enters Some villages w• 11c 
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jC(CSS to market ccnters. As citplaincd above onl f Y armers who went to market on root over

long diswices clearly faaxl difficult access to m3Ikct The villages of such (armers were (cw

and con,1ituted only 5 � of Lhe village surveyed, 

Thal children from household close to market ccntcrs had higher nutritional status than 

children funhcr from market centers confirms observations of other studies that nutritional 

\Utus of preschoolers is belier in urban than in rural areas (UN•ACC/SCN, 1991), villages 

around market ccnLers arc often pcri-urban cc:nl.CtS. Opponunhics for e.uning cash incomes arc

better 1n pcri-urban ccntcrs than in remote v1llagcs, 

Nulriuonal status w'3S also belier among preschoolers in households in ,·illagcs located 

in the rcl311vcly high popula11on denslly nrcas than among othcn 1n households 1n villages 

l�tcd in lower population density areas. The low level of statistica.l significance of differences

in the nutrillonal status or Lhc children from households in high population density zones and 

other children from household\ in low popul3tion den5ity zoncs is due 10 skewness 1n 

IX)pu\ation densuy. 11 has been pointed out that out of the 438 preschoolers surveyed only 6S 

were from households in low populauon density 1.onc. High popu13tion density villages are

more common among pen-urban ccntcrs than among remote villages. According 10 1-.lcllor

(1982) h. h . d -1 are:u oflen coincide with ;ircas of intensive commercial ,g popula11on cns1 Y 

••-·I . , have :iccess 10 and arc 3blc 10 afford essential goods and
� "-U tural produeuon where ,arm� 
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Ma.son and Folkerts ( 1973) ha cd . ve not that high popula11on and high binh rate tend

10 nullify national crrorts to raise average per ea ·,� · • pi ... income since there 1s less money ror 

savings and development investments and 1hercrore commu people 10 poverty Bui �lcllor 

I 1982) argued that populal.Jon growth enhances world resources and opined that its reduction 

1hould nol be a major focus in combating malnutrition. 

5. 1 Effect.!> or household food expenditure on nulrillonol s1n1us

The low level of �t.1tistical relationship between e:ich of the nutnuorw status 1ndiC1tors 

and hou,ehold expenditure on cassava food or on any other suplc is evidence that the 

nutrillonill status of children did not depend on the level of houschold consumpuon of any 

indl\11duaJ food 11cm. In contrast, the high level of SIJtisticaJ rcla11onsh1p of all the nutritional 

su1us indicators ,vith housdlold tol31 rood cxpcnduurc suggests that 1hc nutritional status of the 

childn:n dcpendtd on the level of household consumpuon of all food Hems combined. In other 

11on1s, level of tol31 rood consumpuon rather than level of consumption of any individual food

11tm deiennmcd the nutritional status or the children. This is logical, nuui1ional problems may 

be caustd not by ,vhnl is eaten but by what 1s nol e:iten

In the p.,ruculnr case of cawva. the nuuiuonal �tus or the children w.is higher among

h I,._ . r�• pcnditurc howcholds than among children from IO\\ cawvnC I"'"'' from nigh casS3V.l IUUU CJt 

, � nht for 3ge nnd height ror age indicators though not for
•OOd expenditure households ,or wcii;,o, 
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-.1t1gh1 for height indicator. II was poinlcd 1· ou1 car 1cr lh.lt height for age is usually the single
tiesl anlhropoinclric indicator because il is a.\50Cialed closely with household diet. High ca�va
food eA!)(ndilurc hou!lc:holds had stgnificanlly higher Wll income per household (table .i2) th�

10-.1 cassava food cxpcndtturc households. 

N,,cke (1994) reported tha1 Cil"3va is prnc:essed into II wide r.inge of food produclS lhe 

l1lOSl common ones being ch1ps/Oour, granules and pastel. The various cassava processed food 

products can be grouix.'<I into two with respect 10 convenience of prcp.1ra1ion into a meal The 

first group consists of produc1s which enter the marketing system in rc.1dy (or near ready) 10 

ll:!Ve fonns; gurrl, �va toasted granules, is an e�ample of the products in this group. Garri 

1s made by advanced methods of processing, it is 11ttractive 10 worl.ing cliw urban consun1crs 

because ii is easily convened 1n10 food or it can be eaten directly w11hou1 any funher 

prqxu-auon; hence ii competes cffl!clivcly with grains in the market The second group consists 

of products which need further processing or elaborate cooking 111 home, ch1pstnour 1s an

CUmple of lhc products in ihis group. Chips/Oour is made by a wide range of me1hods some 

of which are quite rudimentary involving only peeling and drying of the fn:sh roots, the

Product is not as attr..tcllvc 10 working class urb:in consumers and therefore does not have IIS

much marl.et opportuniucs as products in the firSI group.
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Table 42 : Household cnsh Income (Nolni/houschold) npcoded oo Slllple foods by 

household cntcgory. (1992) 

Staple food High expenditure Low expenditure 

households households 

No. of Na.ira No. of Nllra 

households households 

Cassava 123 41,753 236 29,909 

?-iaize 143 28,920 216 37,309 

Yam 124 35,395 235 33,214 

t-lillct/So:,ghum 142 39,235 217 30.520 

USSIOO = Naira 17.0 
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Tobie 43 : Pcrccntoge distribution or surveyed hou.scllolds by lhc type or C11SS11\'ll products 

mode 

Cusava Product Hi�b cassava Low cassava 

food cxpcnduurc food expenditure 

households households 

t2J• 223· 

Pen:cnta_ge 

Ch1p�Oour 57 79 

Granules 36 14 

Pastes 7 7 

Total 100 100 

• No. of households
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Table 43 shows that proponionately more high cassav:i food expenditure hou�holds
proces!((J C\S5.1va into garri and hence had higher salc:.s income earning opportunities than lov.
cassava food expendt1urc households With their higher salc:.s income the high cass;iv,1 food
c,jXllditurc hou\eholds had higher Iota.I food expenditure and hence had children v.•1th higher
height for age (lugher stature) indicator than low cassava food cxpendnure households.
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CIIAP'lER SIX 

CONCLUSIONS 

6.1 Nutrltlonn l  �lnlus or overall preschool chlltln:n

Allhoui.:h stunung, W.Uling anti untltmulntion ex111cd among preschoolers in lhc 

�\a growing areas, tile prevalences were lower than expected. Prcv:,Jcncc or stunting was 

higher than lhat of either wasting or undcmutntion. On average b:uis, lhc anthropometric 

5\allstics of the preschoolers in  ca�va producing areas of N1gcri3 were close 10 the normal 

range ( ISD to -+ ISD) and above median - 2SD conventional cut off recommended for use 

in Africa by all the nutnlion:,J stntus 1nd1ca1ors. C:J.SSJva producing areas of NlgcriQ had 

rompara11vcly a small percentage of the preschoolers undernourished, �1un1cd or wasted than 

Clj!CClcd. 

The energy and protein ndequacy rauos of all pr1!5Choo1crs wcn: lower than 

FAO/\VHO/UN (1985) requirements. In general. lhc: preschoolers 1n casS3va growing areas 

<,teme(l to have energy, protein, crucium, thiamin, nboOavin and niacin inlakes lhat fell short 

Or,�..., · h'I vi···mln A and C were more lhan adequaic. This h:u been theu1C1r requ1rcmcn1 w I c iron, .., 

Cl.Se .,..;lh the studies done in niany developing counlrics. The l'QSOn 1s th3t FAO/\VHO/UN

(1985) and WHO (1967) rc:quircincnLS \I.Cre generally superior 10 the nulricnt needs or

. k . able 10 mainl.l.in good nu1riuonal status 311d normal00mmunilics. Ho\l.cver, 1h1s 1nl3. cs \\ere 

I csting that their rood nutrient inlakcs wen: adequate
&n>Y,'lh potential for lhc preschoo crs sugg 
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fo, growth and dcvclopmcnt but the !·AO/WHO/UN (1985 ) recommended requirements were
supcnor. 

6.2 Nutrillonnl stutu\ or prc:.chool children h> oge class

�13jority of  the preschoolers m !he d1ffercnt age ranges slurted 10 the lefl or the normal 

d1\llibuuon of !he rcfcrcna: population The mean Z·scorc of !he preschooler� decreased with 

Jge. The percentage prevalence of undemutritlon, stuntmg and \\':I.Sling were sta1islicall) 

\1gnilicantly lower 1n O • < 12 months old than 11mong other age clnw.s including lhc 

modtrate and ��en: malnutrit1on Tius sugg�LS that O - 12 months old preschoolers had bcucr 

nutritional sta1us than the older ones. This 1s mainly due 10 the 1nl.lkc of breast milk and 

complementary foods. Thus preschoolers 1n O - < 12 months old had the lwl significant 

growth devi:111on from NCHS reference population :imong the ages con11dering all the 

nutr11ional s1a1us indicators except in the case of weight for height indicator. II 1s lhcrcfore 

more likely thnt more older preschoolers may suffer from malnulrilion especially when there 

" a younger sibling in the household Child be:uing mothers should be made aware of the 

con1equenees through nuiriuon cducauon in village community rora 10 minimize long term

effc:ci.s of malnulriuon 10 the community and nauon as a whole. ll is lhcrcfore evident from lhc
· · al  talus of preschoolers

study !hat age is n determinant factor of nutnuon 5 

. • _,1 nific31ll dirfercnec:5 in the mc:in dnily energy, protein,
There were no stausu ..... Y sig 
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01.kium, vitamin A and riboOav1n 1n1.1ke1
. among the d1ITcrcnt age <'tas� of preschoolers but

1,1gnificantly different i n  riboflavin intakes. 

The nutrient adequacy muo� of the pn:xhoolcrs in di rrcrent age classes were lower than 

FAO/WHO/UN (1985) requircme t n s except energy and protein for the youngest age range, 

protein for 12 - < 24 n,onths old. Iron, viL.1.mins A and c adequacy ratios were higher than 

\\-'HO (1967) requirements in all age groups except in 48 -< 60 months olds. 

6.3 Nutritional stntus of pre.school chlldrcn by gender 

The san1plc Z-scorc distribution for both male and female preschoolers skewed to the 

kft or the norn1nl curve in all the nutritional anthropomctnc indices. 

The mean Z-scorc were statistically and signific:uitly higher 1n females lhan In males. 

This indicates that the growth p:ittcms or females deviated less from NCHS reference 

populauon than males n.nd thus conlinns better nutritionll status for females than for males. 

This 1uggcs1S that there could be sex differences III factors lh:it affects nutriuonal status of 

prtschoolers. The present study lhcn:fon: suggests lhat sa of the children should be considered 

ii an impor13.llt factor in studying the nutrition and factors th:it determine it in n.ny given

communities 

In addition, tho perccntnge prcV3lcncc of matnutriuon between sexes w;u not

.,.,,, •. ,call . � d , ... 1jon stunting and wasting but Sllltistically significant only
-.ou y significant ,or un emuu, , 
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in !C\·crc was11ng in both sex�. It can be said lh lh at c Prevalence of malnutnuon 1s the same

for males and fe1nalcs although n1alc.s a ed h ppear lO ave higher values than their female

counterp.1n�. 

The mean nutnhonal st.atus 1nd1cators compared favourably well with the NCHS

reference population for both sexes up to 6 months of age. This implie.$ that the male and

female preschoolers 1n C.U.'-!va producing� of Nigeria have normal growth potentials m the 

Hrst 6 months ol age 

No s1.1ti\tically significant difference eJusll in the nutrient ,nll.tl.es of the male and 

fclll3le preschoolers. This could mean that there is no prcfercncc for sons over the daughters 

in the distribution of food in households. The nu1ncnt adcqU3cy rauos of the males and females 

were 10\vcr th:in FAOIWIIO/UN (1985) and \\/HO (1967) requirements c�cept iron, vitamins 

A and C intakes. 

6.4 Effects or household chnroctcrlstlcs on nutrltlonaJ slotus 

The effect of household charactcnsucs on the nutritional slllllll were statistically 

11gru·fi II h h · 1 .: ...... ho .. ··"olds in the case of height for 3ge, those whose mothers
1c:u, y 1g er 111 arge � w,;,, 

had some formal educ;iuon in the c:ise of weight for 3ge inde�. and those female headed

ho . h , •coc 31ld heigt for age 1nd1cc.s The differenCQ were not
uscholds 1n the case of we1g t ,or • ., 

· th the younger or oldc.:r mothers, or monogamous orllallslJcally ,1gn1ficant in the ca.'ICS wi 
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�ygamous households. The bcucr nutrition.;\) anth . . 
rupometnc U1d1ces of childn:n in larger size 

households 3ppcarcd to be due lo mothe 1 h'ld r Y c I care rendered by 3dull women to the young

chthlrcn, The awareness of lhc benefits of ad""uate nu'"ll·on h d i ... ...., Ut ye,cne an \'i!CC:lnat on to u,e 

�tll·bcing or children could account for the belier nulJilional sutus observed ,n those whose

mothers had sornc formal educa11on 

TI1c nutnuonal benefits observed 1n the QlC of female hc;idcd households was mainly 

due to lhc fact that income of the women arc more likely 10 be spent on food and other b.isic 

household need�. This has a grc:itcr positive effect on ehildn:n's nutnuonal s1.11us. Increase in 

the income or women based on agricultural or fund rauint activities can make a maJor 

contribution 10 solving preschoolers malnutrition. llowever, it can not 1n it.self provide a 

complete solullon 1n the problem or preschoolers malnutrition. 

llouschold characteristics did not associate s1gnilicantly with nutritional s1111us or

preschoolers for weight for age indicator but not st.111stically signilicant for height for age as

nutritional sutus indicator ,n the case or household siz.c and mothers: education This means

lhJt household size.and mothers' education affect the nutritional SL3tus of preschoolers. This

I I. th . · ��hoolcrs has many ctiologics. Household characteristics also11\p 1es at malnutn11on 1n p, ....... 

d ·1 nal stntus of children In order to improve on the
ctcrminc t o  a large extent the nutn 10 

· hould be given 10 cnvironmcnt.3.1 issues cmanabng at
nu1ri11onal SL3tus o f  children a11cn11on s 
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hou!ithold and community levels as c 1 on,p cmcni.·uy componenu or agricul!urc and nu1ri1ion

policies and programmes. 

6.S Urccts or hcnlth fnc1ors on 11u1ritlonol status

The nulntional status of the pre.<;ehoolers 1h31 had access 10 pot.able soun:c of water was

�lgnilicanlly higher than those that have access 10 non- pot.able water source for height for age

md1ca1ors. Th,s effect is due to the fact that potable water has lower level of p.,thogcns than

noo ·pot..ible '-''ater. Preschoolers 1n households 1ha1 have access 10 pol3ble water would have

lcs\ frequent fever and diseases which in tum would enhance the nutriL1onaJ status of Lhc

prC5Choolers Although there was no stnlisllcal significant d1f(ercnce for those preschoolers 

immunized or not, or those that suffcrc:d from d1�rrhoea or not, there were associa11ons 

htlwccn diarrhoea for height for age nutrilJonaJ status of the preschoolers. It is evident from 

this study that preschooler nutntional status are innuencc:d by health factors. Factors such as

availability of potable wntcr supply, access 10 hCJ!th ccntcrs and morbidity paucm and how

these are inOuenccd by changc.5 in t11c hcallh and sani1.11Jon environment, breast-feeding and

" d th rcsou-· 10 the child can be as ,mport.101 as the diet in affecting��1ng pracuccs an o er ,__, 

the overall welfare of the child. 

k I llccess nnd popula1lo11 on nnlrltional status6.6 Efl'ects of cnsh lncon1e, n1or e 

I lcrs ,n high income household was higher than &hose
NUtntional status of the prcsc 100 
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111 lov. 1no."1>1nc hou'IChOlds hl.�use cru11 · .. income ava1lab1hty implies access to health cJic, clean

water supply, 111othtrs education ctc which h;ivc bee h · · n ' · n s own 10 pos111vcly 1n uen� the 

nutntional s1a1u,, The nu1riuonal \latu\ or the preschoolers -• be h'ld was .. so Iler among c t n::n 

from households located around market centers or 1n high population densuy wnes because 

such households have belier opportuniues for earning higher cash incomes th.\11 households 

located elsewhere, 

6.7 Errccts or household rood c,pcndllure on nutrltionol stat� 

Households' total food e�pend1turc rather than household cxpcnduurc on individual food 

ncms dcternuncd the nutritional \t.11us or the prClChool ch1ldn:n. High level of cassava 

consumption at the household level did not ha,c adverse effect on the nutnuonal 1.t.1tus or 

Prc5ehool children. Juthcr children from l11gh cam, a expenditure households hnd higher z.

score values for height for age, the single best anthropometric indicator, because such 

howcholds had higher cash income and hence higher total food expenditure than low cassava 

food cxpcnd11urc households 
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CIIAPTER SEVEN

SUJ\11'1/\RY or ,  OBSERVATIONS

This study is pnmarily conccmal with astcrta1n1ng whether c�pcndi1urc on cassava for 

consumpuon aHccts adversely the nutntional status of preschoolers 1n cassava growing areas 

of Nigeria. The componenu of the study include the z. score distributions, mean Z -scorcs, 

�rctntage prevalence and scvcriue3 of undcmu111tion, 51\lnting and wasting, daily food nuuicnt 

1nt.1kC$ and ndcquncy r.iuos of the preschoolers The data �ere grouped into OYcrall status 

(rwn1nation of tJ1e d.11.1 for all ages and 1.exes combined), age classes .uid gender. Others arc 

lhc effects of household c:haractcristic:s, health, cnv1ronmcntal fac1on, cas53va and other 

hou1ehold major staple food e.xpenditurc on nuuitional anlhropomctnc indices of preschoolers. 

The standard devintion unit (Z· score) appl'03ch was used to dctcmune the nu1n1ional 

s�tus or the preschoolc�. 

The hypothCSC!i tested were as follows. 

I. the anthropometric indices from preschoolers and international standard :ire equaJ

· •• , ... of the preschoolers and FAO/\VHO/UNU (1985) and2, the energy nnd nutnent 1nWA ..... 

l. 

\VIIO (1967) nutrient rcquircn1cnts arc the same

b age group 311d gender of preschoolers at 5 '4 levelno significant differences exist Y 

or probabilty· 
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CIIAPTCR SEVF..'1/

SUr.l�IARY 01' OBSERVATIONS

This siudy is pnm;u,ly concerned with ascertaining whclhcr c�pcndi1urc on cassava for 

coosumplion affcc1s adversely lhc nu1ri1ional natus or preschoolers in c:issava growing areas 

of Nigeria. The components of lhc study include the z. score dis1ribuuons, mC311 Z-SC()res, 

r-:rttnt.igc prevalence and severities of undcmulntion, stunllng and wasung, daily food nutricn1 

1n1akcs and adequacy rauos of the preschoolers The d:11a 11.en: grouped 1n10 overall su1us 

(cumm,1tton of the data for all ages and sexes combined), age classes and gender 01hcrs arc 

lhc effects of household char:icterisucs, hc;i!th, cnV1ronmen1.1I factors, �s:iva and 01her 

household maior staple food expend11ure on nutri1ional anthropometric indices of preschoolers. 

The standard devialion unit (Z- score) approach was u!ted 10 de1erm1nc 1hc nu1nt1onal 

s1.1tus of the preschoolers. 

The hypotheses tcs1cd ,.,.ere as follows: 

I. 

2. 

3. 

lhe anthropomcirie indices from preschoolers and mtcmalion:11 sl.1lldard arc equal

- .• , cs or ihe preschoolers and f't\0/\VHO/UNU (1985) Mdthe energy and nutncnl 1nuu. 

\VIIO ( 1967) nutnent requirements an: the same

- t by age group and gender of prc.schoolers at S '- levelno sign1fican1 d1ffcn:nccs cx,s 

or probabihy· 
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a) the anthropometric indices

b) the pcrccnlllge prevalence or mal t . nu nt1on

c) the nutnen1 intakc.s

no significant d1 ffcrcncc exist by the followi r ng actors sub groups or preschoolers in

the anthropometric indices 

a) household charactcnstics

b) health factors

c) socio-c:conm1c factors

the level of nutnuonal status of prcschoolcrs is 1ndcpcndcn1 or the socio-economic 

vanables as indicated in 5a . 5c above. 

The s1:1ust1cal tools used to test the hypotheses are Student's T-tcsl for 

dilTcrenccs between 1neans of height for age, Y.cight for height, and wc1"1t for height among

lhe preschoolers sex groups while general linear model (GL1'I) w.u used for various age

cuegorics and Chi-Square (X1
) test to identify hoU5Chold chmctensucs, health and socio •

economic factor� significantly as�i:111:d with the sub;ects' nutritional status.

The study is based on infonnation collected with the framework of the COSCA. The

d.l� used in the analyses were collected at 'household level' in Nigeria. The summar)' and

conclusions of major findings in the study arc catcgoriz.cd under the following headings:
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7.1 Nutrltionnl stalu!> or preschool chlldrn11 b 11 , Y over-a \latus

The 5.1111plc 7 score di lrib s uuons showed that lhc perccn1.1ge or the preschooh:rs below

median NCIIS for each of the nutritional \l.11\ll indicators were 74'7 for weight for age, 74. 2�

forhcighl for age and 66.2" for wc1gh1 for age and the Z-scorc distribution peaked al -2SD, 

ISD and I .5SD rcspccuvcly. The growth deviations from NCHS reference population was 

more in  the order of hc1gh1 for age, weight for age and weight for height nutritional staw.s 

1nd1cators. These deviations were obovc 2SD lhc conventional cut off for use i n  Afnca for 

lhoi.c al risk. 111c: percentage prevalence of undemutnlion, ,,:15 rclauvely IO"-'Cr than the values 

obtained In some Asian counLnC$ (table 5 and 6 ). !',hid, moderate and severe fom1s were most 

prevalent in s1un11ng. A cross combination assessment of nu1n11onal s1111us 1nd1cators with 

wagh1 for height on  one axis and height for ai;c: on the other showed that 35 "- of preschoolers 

111 cassava growing an:as v.·erc nc:il11cr w;uted nor stunted. About 45.1" who were stunted were 

not wasted ( table 19). Perocniage undcmu1ntion Cls.s.1va producing areas in Nigeria compared 

hlve relatively lower than those obtained in the Asian countries (lllble 5 and 6). 

Th 
· ra1 d v tnmins of the preschoolers were lower than

c mean daily energy, protein, mine s an 1 • 

FAO/WHO/UN (1985) and \VHO (1967) recommended requirements.

7.2 Nutrlllonnl Slntus or preschooler) by oge rlns5

d. bution showed thnt maJorily of the preschoolers in
The s.1111ple Z score ,stn 
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different age ranges sh1ftr.d to the lert of the no al d . . rm 1s1nbut1on of the reference population

mcdiJII and about 20� of the prcschoole o 2 rs - < I months old had lhe h1ghCJ1 peak 11 +O.S,

IS� of thc 12 • < 24 months old and 24 • < 48 months old, had the lo""cst peak at -2.0 so

for weight for age. About l0% of the 48 • < 60 monlhs old had the highest peak at 2.S SD, 

and 20� of the O · < 12 months old, 12 • < 24 months old, and 24 • < 48 monlhs old had 

the lowest peak al 3 0 SD for he1gh1 for age, 4S� or the 110. < 125 cm height h.id the 

highest peak nt 0.5 SD while 20'i\ of the 43 • < 80cm, and 80 • < 95cm he1gh1, hild lhe 

lowest peak at 0.S SO for weight for height.

The mean Z-scorc o f  1he preschoolers dccrc:ised with Bge Preschoolers 1n O < 12 

months old had the least significant growth deviation from NCHS n:fercncc population among 

the ages in all the nulriuonal status indicators elCccpt in 1he case or weight for height indicator 

This means tha1 the weight for height indic:itor among the age classes did no1 differ 

significantly. This result agrees with the hypothesis that no differences exist 1n !he india:s of 

!he preschoolers by age class.

The percentage prevalence of undcmulriuon and wasting were stausucally significant

arnon h ..-.. r��nuac stunung did nol differ significantly among the age
g t e age ranges , ,,c pc .... .. 

c1 .. .,... . h that the percentage prevalence or malnulriuon do no1
•,- This supports the hypot e.s1s 

dtf'•·. . ( oderate and severe) were s1.a11s11cally significant,
,.., The severity of malnutnuon m 
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nus result suggests lhat age is a determinant i �tor m nutnuonaJ status of preschoolers and that

O • < 12 months old preschoolers had better num·t al ion St;itus tholll the older ones.

There were no significant diffcn:.nccs in the mean d .1 • _, • .u y energy, protein, ..... c1um,

�1wnm5 A,C, iron, thiamin :ind niacin intakes among the different age classes but s1gn11icant

difference were observed 1n riboOav1n intakes. This result supports the hypothesis that the 

nutrient intakes of the preschoolers did not differ by age clus. 

7,3 Nutrilionnl stntus or preschoolers by gender 

The $.'Ullple Z • score disuibullon for both male and female preschoolers skewed 10 the 

left of the normal curve 1n all the nutriuon:ll st:itus ind1c-a1ors. About 20" of the male 

preschoolers had the highest pc3k at -2S0, and 1s, of the females at I SSD and OSD for

weight for age, JS� of male and female nt -3S0 :ind -ISO rcspccU\/ely for height for age, and

about 25� or male and female at -1.SSD and OSD, relpectively for weight for height

The n1ean z. scores of the preschoolers \\Crc s1gmfican1ly higher in females than in

males in all the nutritional st.atus indicators Thts indicates that the growth paucms of fcm3.ltl

deviated less from NCHS reference population than m3.les. This confirms bcuer nu1riuonal

status of female than of males This result is not in agreement with the hypothesis that no

d1frercnccs exist in the anthropometric indices of preschoolers by sex.
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The percentage prevalence of malnu1n1,·on be twccn sc,c.s were nol st.atisucally
significanl for undcmu1rilion, stunting and ""''ling Th h h - , �.... c ypot csu that no d1r,crcncc.s in the 
percentage: pn:valcncc of malnu1ri11on by sex concurs wilh thu result • The scvcril)' of

malnutrition (moderate and seve re) i n  undcmutntion, s1unung and wasting were lower in 

fomalcs than in males but s1a11sncally significant only in lhe case of severe wasung. Although 

females have: less prevalence or malnutrition lhan males lhe prevalence of malnutrition ,s lhc 

same ror both sexes except in lhe case of severe wasling. 

The mean daily energy, protein, calcium, iron, lh1amin, nt3cin, riboOavin, vit.tmins A 

illd C were not SU'ltisucally significant between the male nnd female preschoolers. This means 

1ha1 nu1rien1 intakes of the mate and femal e  preschoolers W'Crc the same. Any observed

differences ,nay be due 10 sampling error The hypothesis 1h:u no differences eitist in the 

nutrient intakes of preschoolers by sex agrees with this result. 

7.,1 Nulritlonnl stntus or the presc.hoolcrs wlU1 bttcn1ntlonnl reference poputnt lon by

�� nnd oge 

The mean weight for age did not indicate any consistent diffcrcnc:c between lhc

, _, omn.•recl with the reference st:tndards until aner the age&fOWth pattern of males and ,em,ues c ,--

. h , lie,· oht scores of preschoolers were compar:iblc to theor 30 months. The mean wc1g t ,or .. 

N The growth pauems of the preschoolers for weight'CHS refcreoo: population for bolh sexes. 
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for age, height for age and weight for heght 1 were above NCHS reference population 1n the
fi™ m month� 11lc mean weight for h gh n Cl t UCIU3tcd cons1StCfltly above -2SD NCHS Thus

the growth pancm of the preschoolers are n 1 most cases were not the s..'lme with the

1ntcrna1ional rl!fl!rcncc population. The hypoth···, lh lh th ....,, at e an ropomctnc 1nd1ees from

p!C)Choolcr� and the intemauonal reference 1 popu auon arc the :1ame does not concur with this

findings. 

7.S Nutrient lntnkes or p�_hoolcr.. co,npn�d with FAQ/\\'IIQ/1.JN (1985) nnd \\'TIO

(1967) requirements 

The energy, protein and calcium adequney ratios of 3.11 pl"C$ChOOlen were lower than 

FAQ �uircmcnlS. The preschoolers also fell short of their mineral and vil.lmm rcquircmcnis 

cxetpt in the case of iron, vitamins A and C. In general, the pre.schoolcrs 1n cassava growing

1/"15 seemed 10 have energy, protein, calcium, lhmmm riboflt1\-in and niacin inw:es 1h:11 fell

1hort of their requircmCflt but cAcccded lhc rcquiremenlS of iron. vitamins A and C . The

Intakes of vitaniins A • c and u-on were highly comparnble w11h the \VHO ( 1967) nutrient

requirements. This agrees w11h the hypothesis that the energy and the nutnenl intakes of the

Pft.<.Choolers and FAOf\VHO/lJN (1985) and \VHQ (1967) nutrient n:quircmcnts arc the :1amc.

Th - d uos of the preschoolers in different age classes were lower than
c nu1nen1 a equacy ra 

FAQ/WHO/UN ( 1985) rcquircmcnlS CJ(ctpt energy ruid protein for the youngest age range,
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proct1n for 12 - < 24 months old and 24 • < 48 months old, iron, and v1u1111n A intakes. The

Y1tam1n C adequacy ratios were higher than WHO (1967 ) requirements excq,t ,n 48 - < 60

months olds The nutrient adequacy ratios of the ma!"• and ..... (cmalcs were lower than

PAOf\VHO/UN <1985) and WHO (1967) rcquircmcnlS except iron, vitamins A and C inta.lc.s.

However lhl!!.C intakes �-ere abl • · c to main111.1n their normal gro1<.th potenual (!able 41).

The reason is that FAOIWHO/UN (1985) and \VHO (1967) rcquircmcnt.s 1<.erc generally 

superior lo the nutnent needs o f  communities. Th1$ suggcsLS that their food nutrient Intakes 

'tlCrc adequate for maintenance of normal growth. 

7.6 Effects or household chnn1ctrr�llcs 011 nutrltlonnl stuh1l 

Considering the anthropometric indices of preschoolers by household

characteristics, the mean z score for height for age of preschoolers in large sized familics,

mean Z- score for weight for age index of preschoolers in households whose mothers had some

formal education, and the mean 7 �ore for weight for age and hclght for age of preschoolers

in female headed households were significantly higher than others TIie differences were not

untisbcally significant bet\vcen the younger and older mothers, or monogo.mou.s or polygnmous

households. Thus the higher the family s11e, number of years of mothers' cducauon Md

fcmaJc headed house.holds, the bcner the nutrillonal sutus of the preschoolers while the state

of n 1n· naJ . h � preschoolers with younger or older mothers, or those from
U 110 SlalUS IS I C s:une ,or 
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11'1M0gaffiOUS or polygamous househokb TI1Crc were no differences in the nutritional status of
preschoolers by age of mother and number of wives per ho •fth Id Th I d u- o . e rcsu IS o not agree
wllh the hypothesis that no signllicant d1ffen:n� exist in the anthropomcmc indices of
prc.schoolcrs by household chamctcrist1cs 

Household characteristics were not significantly associated with nutriuonal sliltus of 

preschoolers for weight for ngc indicator. The household size, number of wives, mothers 

cdllQlion, mothers' nge nnd gender of household head did not innucncc the \\-eight for age as 

nutritional status of the preschoolers. There was significant effect of houschold chamcreristics 

on height fur age nutntiona.l status 1ndicn1ors in thl' cases with household size and mothers' 

cducation. Th1S shows that there arc real association between nu1ri11onlll status and household 

clwactenstics by height for age indicator. TI1e result do not concur with the hypothesis that 

lhc level of nutritional status of preschoolers is independent of the household characteristics. 

7.7 Errects or hcnlth rnctors on nutrlllonnl status 

Preschoolers that had acn:u to po1.11ble source of water had significantly higher 

..,_ft z , . h r than others and thus belier nutritional Sllllus. However, there.. ....,, •score ,or he1g 1 ,or age • 

. 1 d. f' nee between those preschoolers immunited or not, or11.ere no stat1st1cal s1gn1fic:int y 1 ,ere 

those that suffered from diarrhoea or 1101 Tius findmgs do not concurs with the hypothesis that

· dices of pn:lChoolers by health factors. Source ofno differ-en� c:<ist in the anthropometric in 
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v.ater supply was a determinant of hcighl for age nut t _, f n ion.., status o preschoolers while
1mmuru.zauon or diarrhoea episodes may not · n · 1n ucncc their nutnuonaJ status However, this

oould be due to the nature of the da13 collected on immunluuon and diarrhoea episode in the

prt1Choolrcrs. 

The assoc1alton between source of w.1ter, immuni1..1lion and diarrhoea episodes and 

nulriuonal status were not staLislically signilicnt for weight for age, but statisucally significant 

for height for age nulriuonru status indicaLOrs of the preschoolers m the � of diarrhe:i episode 

among the children. Source of ,vater and immunization have no real 3S$0Ciation with weight 

for age as nutritional status indicator but diarrhca episode in prcxhoolcr has a rc3I assoc1at1on 

111th height for age indices :u,d therefore has effect on the therefore has effect on the nulntional 

llatus of preschoolers. This finding do nol dis.igrcc wllh the hypothesis th3t the level of 

nutritional status of preschoo lers is independent of the household charactcrisucs. 

7.8 Effects of cnsb lncoinc, ninrkct nccc:s.s ond popul:itlon density on nutritlonnl status

The socio-economic factors such as c:uh income, market access 11J1d populauon can 

·" t th 
. · nal f rcschoolc ... due to vanauons in economic sit113llons, proximityai,cx: c nutnllo status o p • � 

I · _..,_,, , rcc and rcsources respectively. The result showed th3tor 0Callon of market ccntcrs, luuvur ,o 

.,,..... . d. were higher for prcschooleu in higher lh311 in lowerciuauugh the nUlnUonal status 1n 1cators

. · t cally significant except that for weight for height
cash income households, none was s13US 1 
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,r.dcx. The differences were not stathucally significant for preschoolers in d1ffcrcn1 market
access zones and populauon density but higher for prcschooleu in households closer 10 market
ccntcrs and 1n high population dcns11y areas than their counterpans living runhcr away from
the market and In low populauon areas. 

As it 1s evident, cash income ,nOuenccd the weight for height nutritional st1tus indicator 

or the preschoolers. There arc no differences between the nu1ritional st:.11us or prc5Choolers in 

high and low income household, those closer or further away from 1he markc1 centre or high 

or low popula11on density area5 by weight for age and height for age indicators. This l'ClUlt 1s 

in agrccmcn1 with the hypothesis that no differences exist in the anthropometric lndiccs of 

preschoolers by cash income, market access , and popula1ion dcnsi1y. 

The association between cash income, m.1rke1 access 311d popul.ttion density zones and 

nutrition.'\! stltus were staustically significant for height for age for only market acecss. This 

means that nutritional status 1s dependent on cash income, m:i.rkct ;u:c:css and popula1ion

A--'"' Th , th , -«.,.1 and -'�•errmnc in mosl cases the nutritional s1a1us indicators.... w.,. c ,actor cro,ore ,u,-... ""' 

r - 1 d I concur wilh the hypo1hes1s that 1hc level or nutritional o preschoolers. Th,s re.su I ocs no 

$1illus or preschoolers is independent of the m..'l!kcl :icccss. 

I l Scholtl rood c..,pcndllure 011 nutrlllon:il �lotus7.9 Errccts or cn.ssn,n nod ot ier IOU 

, . · auon bet wccn 1hc grol' lh deviation and household
Then: was a llighly s1gn11ican1 associ 
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lllU.I food �penditurc by all lhree nutnuona) St.'.llus indicators (p s 0.005) The z -score values

v.uc higher among preschool children from above average total food expenditure hou!oeholds

lhan among prc.-.choolers frorn average or below average total food expenditure households by

all three indicators {table 15). 'Ilic mean l score values were consistently higher for above

a\cragc than for average or below average expenditure households for all food staple by weight

for age and height for age indic.itors except for preschoolers ,n mai1.e cxpcnd11urc households

HowC\·cr .. the growth deviations did not differ s1gnilicantly between c:11cgorics of households'

eipend1ture on cassava food or on any of the other staples for any of the indicators. 1l1e 

hypothesis that no s1gn1fican1 differences exist in the anthropometric indices of prc.schoolcrs 

b} household maJor food expenditure ogrccs with this finding

The association with tile household tota.l food expenditure with the percentage of the 

children in the different levels of severity of undemutriuon or stunung WaJ also highly

11gnilicant { p�0.00 I) 

- - h �"tagcs of the preschoolers 1n the different levels of
'The iUSOC1ahons between t c pcrc .... , 

d I on c;usava food and on each of the other staples!C\cnty of undemuuition and the c:xpcn I urc 

. th cases of sorghum/m1llet food expenditure.v.crc all significant (p � 0.05) except ,n t: On the 

. nu e of the preschoolers an !he Ya.lious levels ofOlhcr hand the association with the pcrcc g ' 

IC\ erity of stunting were not 
. 'th the household expenditure on yam and

s,gmfic:ant w1 
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.iorghum/millet staple fOOds (I.able )8) Th h th e ypo esis thac the level or nulriuonal s1.11us of 

prt5Choolcrs •� indcpcndcnc of the hou!iehold maior iooc:1 d. , expen llurc concurs with the finding 

for severity of undemutriuon. Associaung wasung in the preschoolers with household 

expenditure on fOOd could not be �sed because or degrees or freedom hmit:itions. 

REC0�1�18' OATIONS 

The study is aimed al dctcnn1nmg the nuttiuonal sta1us or pre.schoolcrs. The nulritional 

si1uauon for the preschoolers as n whole fcll above median - 2SD NCHS reference populauon . 

.\ good nutnuonal sui1us 1s consis1ent wilh building the long - term future generauon or a 

coun1ry II Is cconon11c 1nves1mcn1 or the rnos1 fundamcnuil �n that 1s related to economic 

production in the long 1erm. If a child is well nourished he C3ll a1t:iin his inlellectual po1cn1lal 

and if a nation's children are well nourished 1ha1 na11on C3ll reach its potcnual among the 

family or nations In order 10 asccnain good nutriuonaJ sutus among the prelehoolen 1hc 

fotlow1ng should be pron1otcd:

a). t.lonitoring of children's growth by their molhers or by health visitors with regular

b) 

Com=nson wilh simple growth charts would help to diagno!iC
weighing :ind ... -

undemutnuon 
. 

s of lowering infant moruhty Md morbidity such as
E.si.1blishmcn1 of 1nexpens1vc way 

. · ronmcnt 311d agricullural developments 1n order to
giving pnonty to good �•tar)' envi 
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ensure adequate food \upply to meet . . m1n1mum food needs.
Emphasis on  preventive medicine and O health n ccnters able to deal with a range of 
problems can also reinforce the protection of mothers and chtldn:n panicularly ;u far

as nutrition 1s concerned. 

d). Fund generating activities especially for women due to the fact that poor economic and

food slluauon directly affect access lo health services, the stale of nutriuon of the 

populauons and panicularly the most vulnerable group, the children. 

Quite often 1nalnutntton 1s not obvious and in many cases childrtn are very seriously 

underweight as a result of the high incidence of 1nfeclious d1� which lowers the body's 

wcir,h1 vitality. The association of household charac1cristics. health, wcio-cconomic factors as 

well as household food expenditure and tot.'\! food expcnditurt with the nulnllonal status of

preschoolers indicates that soc10-cconom1c factors play 1mpor1Mt role 111 the nutritional status

of preschoolers In  poor commun11ies v.hcrc stunting is prevalent, the causes arc likely 10 be

found in environmental factors characterized by gene.ralizcd cond1uons of dietary inadequacies,

1nfcctlous disease and �,al dcpnvation. for these considerations 11 follows that interventions

intended 10 avoid growth failure or 10 promote health may have 10 be din:clcd at a number of

PolnlS on the caus;\J chain. Besides ensuring adcqun1e food supply, provision or pol3ble water

,u 1 . f ,ruciures health ccn1crs etc. through communal crron or
PP y, good market access 1n ras 
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JO\'Cmmenlal services lo rural areas would minim ire the consequences of undcmulrition. A
ihon nulrillon cducnion that focuses on the relationship between the socioeconomic and other
factors, and nutritional Matus should be targeted to both men and women 1n the entire
communiucs and not only mothers whose children show faltcnng growth
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HOUSING ANO UTILITY Cont'd 

2k. II you wan1od to soil this dwelflno/llaVrooms 1od,1y how much would you bo ablo 10 oer for lt7AMOUNT 

2J. II you want9cf to rent this dwelling/flat/rooms today, how much would you be ablo 10 oet for 117AMOUNT· · TIME UNIT• 
---

2m. How long do You expoct your dwe111no 10 las1 wilhout mafor rop,11ra7
2n. II you wonted to re11laco 1h1s dwelling lodav, how much would vou have 10 pay for it?AMOUNT· _, __ 

(no ol years! 
--

3. U1R1tv EJipenses end House Charocterisdcs

Ja Water Su1111lles 

WHERE DO YOU GET WET SEASOII DRY S[ASO'I 
YOUR WATER FROM7 

sou,ce 

l<od•I 

ORIIIKINGI 

COOKIUGI 

BATHINGI 

LAUNORY1 

CASSAVA PIIOCfSSl•IG 

RIVEJI (lJ

STREAl.1121 
LAKE 131 
PUDDLE f•I 

SOURCECOOE 

Otu•nc• Sou,c• 

l\ffl) lcochl 

TAP,TAEATI;D WATER 161 

VILLAGE v,ru 17 · 
IIIDIVIDUAL W8J. 181

MIii WA T1;R 191 
801\EHOlE 1101 

0.tl•"<• 

11"" 

TAP, UNTREATED WATEJI 151 
OTHER CSp. ____ l II II 

3b 

le 

bt 17 !ENTER ZERO IF NONEJ 
.h Id's last wa1er How much was vour hous ... ,o • A/.10UNT· --- TIME UNIT --

17 CY• IIN•2l_Vias boll shared !or joint molet 
21 t,olds11Y•liN• -

i h o1het nouse Is source of water sharod wt 
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APPENDIX ll : Sno1ple cotcutnUon or 1 1 iou,e 1ofd coosuo11,1tion units 

The consumpuon units or a household • .

compos1t1on. They arc calculaied b dd 
arc an expression of tlS age and sex 

household member. 
y 3 tng together the consumption uniLS for each 

Individual consumolion units 

Aec (vcar\ 

<I 

I 6 

7 • 13 

14 - 19 

20 - 59 

>59

Household comnnsition 

\Vomen aged 30 years 

�tan aged 49 years 

Girl aged I 5 years 

Boy aged I O years

Household consumotion units

Females 

0.3 

0.5 

0.7 

0.9 

0.9 

0.7 

�!ales 

0.3 

05 

0.7 

0.9 

1.0 

0.9 

Consumotion unit 

0.9 

1.0 

0.9 

0.7 

3.5 

The household cultivates 10 hc:cl;lreS, so the arc.t culuvalcd per consumption unit 1s 10/3.S

= 2. 9 hectares 

Sourtt, FA0,1990 
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Appc1ulh C: Cnkulatlon or dally calorie canrumptlon ((or _e,ao1plel or a preschooler

Ccon1 hou�ehotd doll)• rood rau:aumption 

I Oblain the average quantity of each of the food nutricnLS consumed for the seven 
days b)' each household using food composition table or otherwise 

2. Allocate the consumption unit for each member of the household using
FAO/\VHO/UN (1990) consumption unit iablc (see appendix B) according to ngc
and SClt

3. Calculate lhc tot.al consumption unit of the household. For example, 1f household
s1u: of a household is S and daily caloric intake is 6000 Kcal • the toLal household
consumption unu 1s calculatt.d as follows:

i) By lisung the age and sex composillon of the household members and allocaung the
consumption unit as indicated in consumption unit table

Individual consump11on unit 
Age (yr) male 

<l 0.3 

4 

7 

30 

•17
1.0 

·-· 1.3 lOi..u 

female 

o.s 

0.7 

0.9 

2.1 

Grand total of household consumpOon unit = 1 •3 + 2 1 3.4 

4, 

s 

·1 of each preschooler in the household as follows. Calculate the consumpuon um 

pr�hoolcr I 

Age (yr) consumption unit 
<I 0.3 

4 o.s preschooler 2 schoolcr per day rrom the household daily calorie 
Caloric intake for CllCh of the pre 
intake 1s calculated as follo;� 4)•6000 • 882Kc:d/dny
i) Preschooler I 

_ <�· 3134)•6000 S29Kcal 'day
11) Preschooler 2 ( 
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