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rtlE AIISTRACT 

The study ocamincd proipecti\'Cly for over a period of one ycnr (1984-

1911/'i) 1hr rmlOl(irnl factor< which mntnn,ur to m�lmurition through � 

case study of 3 vill�c in lmn State of Nigeria. The ccologic:il foe-con con ­

sidered included the socio-economic su1tus or the popufation, the sc;uonal 

effectS on rood production 1111d consumption, food purchilSct nutrient 

incake, morbidity nnd mortal it)' t1mong prtSchool children, nnd wacer suppl)• 

sysccm. The ccchniquci we,! were 3 questionnaire comprisit1; the �oc,o­

economic variables, n diet:iri asscssmc111 using boch 2•1.hour dic1:1ri• recnll 

l\nd wdghi1111 nicthuw, u111hrupumctrlc 111ca.un:111cnl> uf hc111hl, wc11,ht, 

ttrm circumference, ,kinfold .ind household form product in1•cntory. All 

data collected were an11lysc:d using sllltislical student "t" test, the rorrcfo-

huwchuhls were ijlw in,�11ii;,11cd in 1989. 

Evidences of malnutrition by 1111thropomc1ric aucssmcnt were shown 

with 44.7% of children 6-liO months old w:utcd and 46% stunted. The 

fcm3Jcs cxhiliicctl less w11Jti11i: th.in th� m�lo. The ultlcr children nr !i 10 

ye,1r. old were Jcu wasted than the adolc:s�nts, while the female ailults 

exhibited more Willting, (thoiJKh in mild form) than the male acluhs. 8S� of 

.f: 10 ycur ohl,c>.hiliitcd w.LSting in 1989 than their l'UUtllcr(larl (611%) in 

198•1 harl'cl nn :i 111ppkmc11t.1ry 11,uly in 1989 . 
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Convulsions (though a symftom of  discasc) assumed the highest pre­

valence (96%), followed by revers (30%), respiratory tract infections (20%) 

ond lc.ist by diarrhoea lllld 1-omitting (7 .8% and 6.2'l!. rcspcnh-cly). The 

preschool children recorded the highest death rate (222 per 1000), but 

dc•lh rutc w11> rciJti,·dy luwcr 1hw1 th.11 1cpun,'1 in ,imi!J1 wmmuuitic.. 

Harvest season recorded 60% while hungry season recorded 40% of totol 

dis1:.nc uccurn:nccs. Ascaru.sis (119.b'Jfi) .u1d ankylo,1osom11ui> (:!U. 7%) 

assumed the highest prevalence. 

The socio-economic na1us of 78% of households studied was gcnciull) 

low, being a pciuanl farming community. Simihul)•, the impacts of sc:isonal 

changes were nol ,ignille1nt enough 10 crrect drastic: chnngc; on prncluc1ion 

and consumption as well as on growth paucm, nor did the scil.lon.11 chnngcs 

exert 111'3!.tic impncts on the other �lated environmental fuctors. 

The commun fOOdi CIU(lS Were >lll!cJ1y 1\1Ut$ (ca.s;av;i, yam .ind Cl.ICU•

y,un), plllm producu, 1111d green vcge1.lblcs and fn1111. Suircl1)' root, funned 

GG.!l'Y. p1uduc1iu11 tlurin11 h"""'l ,c.uuu, 1111d !i2% p1uduc1i u11, during hu11g1y 

St."o1sun; wlulc li1-c,1uck WIU 1hc lco111 produc,,J (!i,•l'Kt in h.in,,-.1 .11111 !.t.J'l(. 

in hungry 1en.sons). 

The c:ilorie lllld protein intakes wl'l'e low, rang,ng froin 62.1% to 

80.0% or rrfrrmCI' c-nlnrir hunkr, with !i0.11!. 111 11.2'){, nf n:frn:nrr rn1trl11 

int�kc (,uing 2•1 hour n:call .wcumcnt); 11ml ,,l�n !11.01(. 10 !l8.G% or n:­

rcrcncc Cll!oric Intake with :I'"' 10 87.4% or rcforcncc protein intnkc (w1n11 

dJctnry weighing .uscssiru:nt) 
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The nutritional status or chlldre'I� 10 year old were related to 

the Identified ecologtcal factors using both multiple regression 

and correlation coernctent (r) analysis. ,\"Ith multiple rc�essloo, 

a significant ossociatton{P .c. o.os)was found between the anthro­

pometry or children= 10 years and their nutrient !�tokes. And 

with cor1·elatlon coefficient test, the Influence of the socio-eco-
. 

nomlc status (family Income, ramlly size and ocOJpotlon), on 

the anthropometry was equally Sll!'llficont at PL 0, 05, The 

association between crop production and the nutritional status was 

significant at Pk 0.05,whllo the association between rood crop 

consumption and rood purchases were stro�ir but not significant 

at P L 0,05 level. 
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GLOSSARY OF TERt.1S 

Diarrhoea: The p11SSoge of watery stools more frequent than normal for the 

age of the child, usually four or more loose stools on any one day which 

usually last for 1-4 days. The new-born who has frequent stools about S 

times a day is not a cose of diarrhoea. 

H Qlusllnnd): The husband is the head of the family in 1he sru<ly. In 3

1,1oly1,'Y11uu) fo111ily 1hcrc would l,c unc hu•llnnll (11) fur a• nrnny wiv�) (\V)

as arc married by the husband. 

HH (Household}: A group of people living together, under a single family 

head, and under one house-wife, forming a funcrioning domestic unit, nnd 

fccJing uul uf 1hc )JnlC poL The houschulJ mcml,cr• m:1y induJc w111c

relation>, friends or house-helps, and mlly be a p11tt of a polygynous family. 

lhc husband 1n thLS regard, may, tor census or tood consumpuon purposes 

belong to any of the wives' household by his own preference. 

The word "household" and ''family" :ire however used interchangeably 

11\VC: These arc staple foods of the study village with high water content 

These inclu<ic fermented cassava paste, cassava tapioca, yam, cocoyam, 

maize paste (akamu), smoked frozen fish, and garn which were uunally 

dried before the dc1crmination of their nutrient values. 

Nail!= Thu is the Nigerian hundred kobo currency note. 
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SES: Socio-economic Status. This Wi!S determined through a scoring tech· 

niquc, (Appendix �). 

_SD� Seventh-Day-Adventists Church. This is one of the Christian (pro­

testant) denominations. 

STD: Stundnrd ,lc,iution. Thi1 b 1111111i,lil.1I lcrr11. •

\V (\ViCc): The wife. l!:tch wife WllS the chief rcsponJcnt for interview) on 

any household visited by the rcscurcher. 

\V�ling Dianhoea: This is II concept introduced by Gordon ct al 1963, 

emph11Sizing the specific dianhoca occurring in an infant during the tran· 

sitiomtl period from brellSt feeding to solid (family) foods. 

V l-Vt 3: V 1-V I 3 is v�riablc1 I 10 variable 13. \Vhich Jn: lcrm) u:.cJ in 

representing the ecological foc1ors of nutrilion:ll s1atu1 and tl1c1e urc also 

employed in the conclarion l!lld multiple regression analysis,(Appendix 21 ) . 

. ... 

'.VPl'HA: The \Vorld Health Federation of Public Hcnhh Association. 

'U' village: Umunwnda village is the village of study. 

L!lCs: The less developed countries of the ,vorld. 

N/1:. Nutrient intake of the individu11I or group(sce Correh1tion Coefficient 

(r) analysis.)

N/S: Nutritional status of subjects (sec correlation coefficient (r) analysis).

�I': The edible portion ol foods (rnw or cooked) 1s the portion that 1 s

actually mea.rured or eaten in a recipe prcparanon.
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Preschool age: Preschool age bracket as used in this stud>·, oo,,:rs 6-60 

monilu indushc. 

NCIIS . Nation.ii Centre (or llc:ilth S1nlinio. l'his rd'crs lo the anlhropo· 

metric standard as developed by this institute which is now used as inter· 

nation;il sllUld.lrd. 

\VHO: \Vorld J-lealth Organization is an aj?Cncy of the Unilcd Nntion's 

Organiiation. 

ROA: llccommcndc:d Dietary Allowance - :i rq1on of the Expcn Com• 

mittcc on Oie1ary in1akc. 

FAO: Food and Agriculture Org:inization is an a�ncy of 1hc United 

Nation's Organi.eation. 

The �onali1y cuna:pl: This n:Ccl'\ lu lhc nu�1ua1iu1b in fuud 11n11lu,tiun, 

food inlakc, food purchases, und dhc:uc incidences, durin11 1hc htll'\-e>l nnd 

hunWY scnsoni or the study period (1984-198�). The seasons rlo nol 

strictly coincide with 1he wet and clry sc:uons respccthi:ly ns is oh�cr\'ccl 

in lhc unimodal clicmuk 1onc, nf 1hc 1n1pir:1I mul �11h1n111it-.1I r,-gions 11(

the wurlcl. 

Nu1ritionru status (N/S): This rcprcscn1s the health status or the individual 

ns determined by the growth pnucrn using the anthropometric assessment 

only, fOr the purpose of this study. The de1ermination or nutritional statw 

incorporati11 other varinblcs is howe\'er apprcc:ia1cd. Poor nu1ritional stntus 

,. L'\(UiYJlcnt lO 111.ilnulllllUII, 

)(I/fl 
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CHAPTER ONE 

INTRODUCTION 

Cood nutriUon is csscnUal for opt.imum srowth, &OOd hclllh, incrclscd 

productivity, itnd the orderliness of the socilll a.nd economic development of 

a community, whcrcn.s, poor nutrition precipitates malnutrition with the 

altending ill-health and rctnrdcd physical and mcntnl development 

Good nutritional status and therefore good health is a state of  111uun­

menl of good nutritional level by the lndividuru, throu&h the consumption 

of o b:ilanccd diet that is cnhQllced by an appropriate in1nt-fomDy food 

distribution sysiem. Contrlbuto11 10 optimum nutritjon include the 110qui­

sltion of stable occupoUon with regulor 531isfoc1ory income, the acquisition 

of optimum educational level that enhances soci:11 interactions to combat 

Jgnorun�u and pruutolll cnlijll11u1u11u111, lhu p1uv1)lu11 ul guud l1uul>111g wiUI 

hyglonic and sonltnry condhlons frce from ovcr-<:rowllln11 for the puri>osc 

of good health, the provision of necessary community infrastructures and 

nmonillcs, for the main tcnnncc of physical ond emotional well l-clni;, and 

nnnlly the provision of miscellaneous facDillcs 1h01 promote i;ood standord 

of llvlng os rcloUvo to the spec inc cnvlronmenL 

Mulnulrilion Is compo�d of undcrnutrition, resulting from the con­

sumption of on lnodcquotc quantity of food; over nutrition rcsultlng fro1n 

the 0011s11111p lion of cxcass 1111:antlly of food, (or culori<) ), �ccllic dcliclcncy 

resulting from o reloUvo or absolute lack of individuol nutrient, or imbalance 

I 
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resulting from o disproportion 11.mong cssenlilll nulrienlS. This stotc ls cllnl­

cally manifested, or detected by blochcmiclll, anthropomcoic, or pbysiole> 

glcal teslS (Jelliffe 1966). Nutritional diseases lire precipitated by the con­

dition of mllinutrition.

Malnutrition socie>cconomically creates a stale of unproduclivity, low 

stnndard of living, poverty and underdevelopment of a community. Mal· 

nutrition physically, creates high morbidity and mortality rates in the com­

munity, parlicuforly, amongst the risk groups of Infants, chlldron, pregnant 

w,d lactating mothers. 

Mulnutril.ion has ulso been described us an ou 1comc or Interactions 

between various ecological factors. These factors are multlfoc1orinl and 

closely Interrelated, and pertain to the environment of the community 

where malnutrition flourishes {Hussain 1984). Malnutrition thus creates a 

vicious cycle which on,pts as a chain of l'Cllctions, and opcrolc.s equally In 

reversible fashion; for, tho condition of malnourishment I s  either contribu­

tlnc to tho adverse envlronmcntnl foclors causing malnutrHion or thnt the 

cnVironmcntal factors arc contributing to n state of malnourishment. Mnl· 

nutrition, Is thus more than a medical problem becnusc II causes dysfunc> 

tlons In tho economic, demographic, culturnl and ecological processes of a 

con11nunl1y ('l'uylor und Taylor 1976). 

Undcrnutrillon rather than ovemutritlon is the major hclllth problem 

in the developing countries of the world. The magnitude of this spcciOc 

problem has been Investigated (Bengoa I 9" 7Q),ond also, the f?l)od and 

/\grlcultural Organl1.nlion (PAO) of tho Unllcd Nutions (1973) cituuutc� 
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that about half a billion (500,000,000) people are facing vnrying degrees 

of undernourishment and the associated nutritional di.seaSeS which range 

from protein-energy malnutrition (PEM) 10 vnrious fonns of avitllminosis. 

For instance, Brock (1953) contended that for e,-cry one case of 

kwashiorkor In Nigeria, there were 100 ci!SCS or protein malnutrition in

the prekw:1.Sltlorkor condition. Working on I.his prenusc, i t  was cstimatctl 

that about 20,000 to 30,000 cases or kwashiorkor children were present ut 

ony one moment In lb:ldan, llcsho and the environs, (Morley 1963). llow­

ever, about 300 cases of kwashiorkor yearly had earlier been reported 

from the \Vesley Guild Hospital Clinic in llcsha (Collis et al 19 62 (n). 

A conservative number of 100 million PEM children in the world is 

estimated at ony point In time, out of which 10-20 million are severely 

molnouri&hcd (Bcngoa 1974). In Africn alone, 2.7 million children arc 

estlmntcd to suffer from severe PEM: while 16.2 million suffer from mild 

to modornto fom1s of mnlnutritlon. 

Tho ccologlcal factors of malnutrition arc those factors of environ­

mental origin (excluding genetic factors) whlch prodlspose to the condition 

of undcmutriUon, oven1utrl!ion, deficiency, or nutrient lnblloncc In the 

body. 

Amons the socio-economic factors predisposing to n1alnulritlon, 

income, fomlly silc, housing, water supply, sanlllltlon, lltarucy level und 

many other socio-cullurul ullributcs or the fondly arc found to be 
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•tnif1C1ntly rdatcd t<7 nu.I nutrition by many c:uJ rurcs in l'uious coun rncs

(Wny ct al 1969, Ch:zva 1974, Kcilll\'lnn 1978: H�sain ct a l  1980, Clwn­

bers Cl aJ 1981), 

Chava (1974) wondc�d why in sane rural communities of sinilar 

socie><conanic resources, well-nourished children coexist alon�ide a large 

proportion of their coun tcrpirts suffering &an second and third degree 

malnutrition. The srudy on the socicuconanic implications found a Sl;lli-
, 

6cant difference in adult/child reluionships between the'wcll-fcd and the 

poorly-fed children's famiUcs. In this case the family sizes of the n\'llnou­

rished duldrcn were far in excess of the family sizes of the well.fed children.

Siniwly a number of authcrs have found the p revalence of protein 

energy imlnurricion (PEM) to be related to the m:1tcmal factors(Scrirrsh2w

ct nl 1968, \Vray and Aguirre 1969, Omolola 1972, 1974, Sinmons 1976, 

Rowland ct al 1977, Ro,enbcry 1977, Chen ct al 1978 • 79, Nabarro 1981,

and Whitehead at al 1982,) 

Amoi'i�st ��o infectious episodes, diarrhoea. measles, whooping cough 

and malaria have all been reported to lower the nutritioanl starus. A longiru­

dinal study wing Gambian inr.ants auemptcd to dctconi nc the relationship 

between growlh and wriou infectious disC3Ses (Rowland ct al 1977). 

Rcsul ts l'C\'calcd that gastroenteritis had a si&ni6c.ant clfect on height 

(P�0.01) and on weight gmns (P�0.001). Malaria likewise had a si&ni6cant 

cffcot on weight loss of the d1Udrcn. Howevt'.r, such quantl-
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tative studies on the effects of infection on nutrit lonol stutus ore few 

(Morley, and \Voodland L986; Rowlond ot al 1977, Mota 1978). 

Nutrient Intake appears to bo o CI\JCUJI dctcm1lnI111t of nutrillonol 

stnrus, and several studies hove ottcn1ptcd to cstubllsh o direct n:lotlonshlp 

between food consumption puttcrn 11nd nutritional stutus (I luuck und 

Tubruh 196!1; Nicol 1959; Rodsdcll 1964 and Awdch 1976). A study on 

Ubomo Co1nmunlty In Eastern Nigeria by tho Rockrcllcr research team 

(1964) attempted to assess tho relationship between nutrient Intake nnd 

the health status of the people with a view to planning a priority assistance 

prog.rwnmo for tho community. Tho dlctaJy pattern and tho untlU'Opo111etrlc 

mcosurc111cnts of twenty satnplcd fu111Wcs wcro dctcnnincd and physical 

examinations conducted. Scvcrnl cases or mnrasmus were Identified and 

rcsulls Indicated thnt the community was badly fed due lo scasoonl food 

shortages. The effects or sco�nnlity on nulrillonnl status as reviewed by  

Longhurst and Pnync 1979-8 I, concluded thnt the sensonol effects 

art primarily mediated through 11s inOuence on the production and the 

availability of food, ln the tropicol and sub-troplcnl regions. This has been 

further demonstrnlcd In studies where food uvullability vurlcu from one 

period to another during tho SJIIIC year (Ch�n cl .ii 1979, Lu1111hu1�l ct .ti 

1981). Tl�s scan;ily wus ulwuy) uccompunfoll by u ru11 In nutrknl u1tllkc, 

and loss In body Welahl during periods of scan:lly ( Kcllmann 1978, Onchert 

and Slooff I 9l51 , Chen el al 1979; Chambers, Lona)lunt end Pacey 1981, 
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,,11,I Nabarro 19/sl, Nm111yl'111i;11 ,·t ,cl 198!iJ. Si111il.1rty, du11i;,·• 111 hi11h 

weight (llowlnn<l ct a l  l!J77 J, <liscasc inci<lcncc• (Chwnbcll ct al 1!:181), an<l 

even l)rca:.t ,uilk pru<lucLiun (0111utulu I 9 t-1) have been n.:purtc<l Lu 1:0111• 

cidc with sc.uonality. 

In Ni11crin, there is a dearth of informntion nvail�blc to rcl:11e these 

environmental fnctors (biologic.ii, physic;i.l, socio-economic) 10 rnnlnutri· 

tion, particularly al the village levels. �1ost of the avnilnblc studies arc cross­

secuonal wnh the ccologu:al study by Collis ct al (1962(b), the Akufo 

11illn11c study (Cillcs 1963), and the Uboma village study (ltockfcllcr Re­

search team l!:164) being the exceptions. These studies also do not include 

.,II the eomponcuts within the environment 111 their stutlic>. 

I he present study therefore nucmpts to invesLignu: the interactions ot 

111csc environmental vnriablcs :is they affect the nutritional status of a village 

community, This is an eCfort to delineate the natural history of malnutrition 

... 111:11 cfrcctiv.: llll,1111 ur prc1c11tiu11 """ Le ICLOIIIIIICHJc,I rur the :u111:llu1,1 

tinn 11r malnutrition in the co1111n11nity. 

'I he Objectives or the Study: 

The overall aim of the study is to identify the ecological factors which 

contribute to mnlnuLrition in a selected village community. 

To 11udy prospcetivcly the nnturnl history of malnutrition in rt Nigcrirtn 

village in Imo State, 
•
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To dctcnninc the ecologic:aJ facton th3t contribute to malnutrition. 

To determine the: p:attcm of food production and consumption 11.S 

affected by the luuvcst ;ind hungry swon.i.1 changes. 

To determine the effect of the: sca.son:tl dungcs on nutrient int:ikc: and 

the nutrition:il st'1tw (through anthropometry) of pre-school children. 

To determine the differences in nutrient intake bet\,-cen 1984 :ind 

l !JS!> pcriucl.

To suggest suitable intervention programme to cortect :iny def1cncics 

identified. 
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CIIAPTER TWO 

�EVll!\V OF LlTERATURE 

The prev:tlcncc of mo.lnutrition as observed in  most 

developing countries of U1c world is of great concern to the nutritionists 

and development planners. Malnutrition docs not onen exert equal lmp�ct 

on all population groups. Certain factors nnd ci.rtumstnnces dictate the 

target or occurrences. The causes or malnutrition o.rc multidimensional 

and include both food and non food factors which combine to form o 

complex web or biologlcal, economic, socio-cullur.il um! physicul environ­

mental deprivations. 

II L,n,:ikilown :11 :1ny point within lhls com11lcit sy�tcm nwy n:sull In 

motnulrilion. (McLaren I 976, Taylor et ul 1976; FAO I 98!'> I 987 ). 

The economic factors In the web for instance, nnd S1:asonallty effects can 

lmpllcule rood production and consumption poucm, social and cultural 

factors cun Influence fumily food distribution; while physiologie:il condllions 

and diseases, and other physical factors do inOuence food preparation, 

utilization and productive ability. These and mnny more combine to form 

the ccologlcal factors or nutrltiom1I stutus (or mulnutrition). 

Some selected food nnd non-food determinants uro thus reviewed In 

this chapter as they partlcutarly affect the less tcchnologlcolly developed 

nations. The spcclnc ureas of Interest comprise the relationship between 
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food intake, infectious diseases, socic>economic fnciors (including food 

nvailability), seasonality and nutritional status. Also included lll'C growth 

patterns and the methodologies employed in the usses.ment of ecological 

factors nnd nutritional status. 

A. The Nutritional Status of tho lndrv!dual !

The nutritional status i s  defined as the condition of the body resulting

from the Intake, absorption and utilization of food, and also front other 

patholoiticoJly significant factors (F'AO 1!>8S). The nutritional status is 

nonnal when there Is a balance between intake and requirement, bu! is 

abnonnol when the balance between intnkc a.nd requirement is disrupted 

(Hussain 1984). 

Primary malnutrition is composed of under-nutrition and over-nutri­

tion. Under-nutrition is u resull of defective food intake in qunntily or 

<tualily or both und is exogenous in n:1turc, cuu:.cd b)I poverty, fooll short· 

ago, ca1ns1rophics of wnr, flood, drought and the like. \Vhilc secondary 

malnutrition (or under-nutrition) is endogenous In chornctcr cornprising 

those factors whkh Interfere with U10 utilization of nutrients such as p11m­

sitic wonns ana diseases, despair or emotional stress, and malabsorption 

(Mclaren 1976}. 

Poverty Implies economic deprivation in which Hnancilll constraints 

Umit the houso-holds food purchosing power (particularly the highly prized 

flrst-clos., protein foods). It also implies subsistence agricultural production 
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system, limited land holdings and manpower Inputs, ond nuiny such linlila­

tions characteristic or rural ond urban poverty which limil rood supply to 

1he ramny {Longhurst 1984, Nabarro 1981, Chambers er al 1981, FAO 

1987i 

Refugees in a camp and wor prisoners nro chnrnctcrislics of catastro­

phic phenomena in-directly pn:ci1>itulini; poor rood inlukc, hun�er, mul­

nutrition, pcslilence und disease, and high dcuU, ralc while lloods operating 

inversely wilh droughl {like In lhc Sahel region or Africa) characterize 

large scale food destruction and rood shor10.gc phenomena, wilh the corros­

pondins Uls of hunllllr and molnutrilion (FAO 1985, 1987). 

S!mUorly, lndlviduo!s nrc nu1ritlona!!y depleted by dlsc11S0i o.nd inter 

tinal worms, and molabsorption syndromes (o condition characteristic or 

inndequale nutrient nbsorplion rrom the lntcslinol tmcts; o.1\4 Ocngoa 

1974) while emotional sire� exerts 11s negative tnnucncc on apclile, pr� 

ciplloling los.s of opetite, nutrient denial and malnulrition (FAQ 1987). 

The availability of food is directly rclulcd 10 the nulrllional s1a1us 

of the individuul because o stole of inadequacies predisposes to n stoic of 

under-nourishment and poor nutritional status while ovor-sufficlcncics 

in food avolfabWty may predispose to a stole of over-nourishment with the 

attendant compUcoUons on nutritional Sl3tuS. Food ovoilBbility implies the 

production, distribution and utilization or food by man. 
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Food distribution In terms of food storage, food procc�ing. lnlll$­

portation and marketing in the developing countries ore limited by under· 

developed technology, while food shoring Is Influenced by cultural food 

habits und intr.i-fumily food distribution system. The ctL�tribution of foods 

produced is dependent upon the pollticnl, culturul und economic patterns 

surrounding Ilic food, which consequently lnllucncc the movcn1cnt of the 

food to the consumer. The politicnl stn1cturo of the society for instance 

,1ic-t;itr1 the vnluc nno priority given to adequate and cq11i1nble clislrihulion 

of food to its entire consumer population, through the provision ofndcquatc 

storage, processing. preservation, nnd rrnnsportntion facilities. This whole 

system hos been described by Taylor (1978) us the rural ngrfcultural sector 

of the economy whereby the government sets up crop prices, acquisition 

policies, rural Investment programmes, Input pricing policies (e.g. fertilizer 

unJ wutcr sullsidl�s) und the rurJI wcullh and income distribullun systcn1. 

Howovcr, food production being tho prior source of food involves the 

interactions of the seed or 1111imnl, the soil, water, climatic conditions and 

man - the cultivator (Mcl..oren 1976). In food production, the climate, 

mn �net vcj\Clntion lnrllcly clctcnninl' the qunntity, nutritionnl 1111nllty nncl 

types of food grown. Some gcographlcnl areas are thus more susceptible 

th1111 others to yeilIIY nuctuations In food production as n result of natural 

cllm3tcs such 11s droughts, noods nnd severe out-breaks of plant and animal 

discnscs, lending to widespread hunger and mnlnutrlllon (FAO 1985). 
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Studies have shown the lmportllllce of seasonality in food production 

us an csscnlial foctor in malnutrition (Chambers cl al I 981 ). Thus the 

concept of "rum! poverty" Is described later in the chapter in which tl1e 

brunt of nutritional deprivations tend to foll on the n1rol lllld urban poor 

than on their wenlthy counterparts rcsultini: from inadequate food pro­

duction processes. 

Tho in-equitable intrn-fnmily distribution of the avallnblc food is the 

rosult of tho provlliling traditional and religious practices in the rurol com· 

m11ni1y. (Atinmn 1!183). The fmnnci�l position of 1hr family cqu�lly die· 

talcs 1j1c quanuty nnd quality of foods purch:ucd irrc,(lCCtivc of the family 

requirement (sud1 ns the in�b1lity 10 purch�Jc the high biologic:il protein 

foods wl1icb arc expensive, commodity; (1-'AO 198!1). 

In the food distribution network for Instance, food shortage could 

result from food destruction and spoilage by pests and micro-organisms 

during poor storage. Evidences also Indicate that food distribution within 

U1e family as dictated by cultural trends Is generally related to hierarchical 

position, with the heud of the household and its incomo-eaming n1embers 

receiving preference (FAO 1985). Mothers and young chlldrcn generally 

receive smaller shares (Ferro-Lu::r� i ¢t cU 1'381)

The trndition:11 practice or �hnring rou1I hy yo11n1t chilllrcn from com-

111011 bowl in some :,0eictics aho put lhc yuuni:cr um::. ut u uli..11Jva11tu� lo 

gct cnoush 100d bccuuse tlte bigger children might cot r11stcr und tukc bllll:Cr 

shore. Additionully, certoln bins In food shoring against females In the 
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fnmily have been reported by many workers (Mathur et a.I 1961, Rock­

feller 1964, Chen et nl I 981, FAO 198S). 

Food utilization Is 1nnuenced by food preparation method, food 

habits (including cultural, religious familial :ind personal habits), ond food 

�sUon. Por instance, nutrient quality, palotoblliiy and acceptability, and 

digestibility of food ore all affected by food preparation methods. For 

example, frequent roheolinll of cooked food as observed in certain cultures 

(Hauck ond Tabroh I %3) destroys heat-sensitive vitamins B and C.

The prcpnrotion pattern Is determined by the socl<>culturnl factors of 

the group, such that certain foods (e.g. green vegetables and fruits) are over­

cooked or over-processed thereby causing nutrient toss. Others (such as 

cereals and legumes) arc under-cooked or under-processed causing nutrient 

unavailability. The wholesomeness ond digestibility of prepared foods (such 

as cossnvn and benn vurieties) urc affected by preparotion 111othod. In many 

ports or A t'riea where cooking fuel and water nrc scnrce, the frequency ol 

cooked meals is reduced, t111d such meals once cooked oro consumed over 

a long period under improper storage or hygiene. This situation predisposes to 

serious food-borne Infections and diarrhoea amongst children (FAO 1987). 

Nutrient ttcnciunclcs arc thus precipitated by i11atlcq11uhi uvnil.1blllly 

of food nutrients to U1c body cells. Durins consumption of the prepared 

meals who consumes what in the trnditlonnl setting should not be over-

•
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looked. Even the ingested foods may not be adequately utilized because of 

such physiological m3trunctions and m11labsorp tion syndromes ond dlurrhoea 

diseases, which tend 10 lnduce nutrient losses from the body (Deaton illld 

Petwordhon 1976, Chen 1980). 

The exclusive responsibility of water rc1chlns by women und children 

as reported in certain pa.rts of Africa, like in the South of the Soham and 

East Africa imposes a ncptive impac, on time and energy of the subjects 

(White ond llradley 1972, Longhurst 1984). It is estimated for instance, th3t 

1hc n1rul women In C"orlc d'Ivoire rc1chc :100111 <iOOkt: or waler ,m,1 lire• 

wood into tho kitchen every week spcnr.lin11 uboul S6 minutes a lluy in this 

activity nlonc. (\Vhito cl al 1972, Lu von 1 !183 ). Cook ins practices equnlly 

nffccl nulrlcnl avoilabllity. For insloncc, in many cultures like in Nigeria, 

vcgctublo foods ore meticulously washed, cut into tiny pieces, sookcd, 

overcooked and then reheated before serving. Elsewhere as in Bangladesh 

tho cooking water l'rom rice is dlscardect. Such a method reduces the wnter­

solublc vitamins (B and C) by 40% (PAO 1985) thus rendering the nutrients 

unavailable to the body. 

food consumption especially in the developing countries i s  still in­

nucnccd by compkit socio-cullurJI fuclors such a) puur foul.I hubib, ruuJ 

taboos, food fads 1111d fallacies, and food idiocyncruzies lA toyebi and Mussin 

191!5), cultural food shoring (Chon ot nl 1981, Abdullah 191!3), and culturnl 

a1U1udcs Lowords various foods (Taylor and Taylor 1976, Aloyobl and 
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Hussain l 98'¼), Studies in Nigeria hove shown that 1n many societies some 

foods arc culturally more highly prilcd than others ond no meal is con­

sidered complete wlU1out them. \Vhen the preferred food is a root or a ruber 

the custom may be disadvantugeous to the child who with their stom3ch 

capacity nre weaned with diets based on roots and tubers of buU,')' con-

1enu but with low conccnlrnuon of nutrients (especially proteins). The limited 

capacity of the stomach n1akes consumpllon of such' bulky food lnsuflicicnt 

in quantity to cover their requirement (Atoycbi ond Hussain 1985), Cultural 

food beliefs and tnboos usually concerning foods of animal origin ortcn 

apply to women ond young cluldrcn. With a child on boardcrllnc growth, 

such cullurul pmclicos as with-holdins solids ut first sign of diorrhocu (as

reported in Pul1)ob, Indio) con precipitate P.E.M. in the child (Taylor and 

Tuylor 1976).

All tho above factors form a complex web which interact negntivcly or 

positively to ultimately provide food lo the booy. Molnutrition thus occurs 

us a result of inodequucios of one or more of these factors V,1cl..nren l!/76).

Protein-Energy Malnutrition: 

The nutritional status of youns childron os rcsards protein and caloric 

may oo viewed as n continuous i;r-Jdotion from ·'nonnll' throu11h mild 

and moderate dc�recs of malnutrition, to the udvunccd syndromes of which 

the two most known ore kwashiorkor ond nutritional mt1Iosmus (JcUIITc 

o.nd Uc.in 1969, 19611), 'l he tenn "pro1cin<:1loric m:1ln111ri11on'' nf r:1rl)• rhllcl­

hood (PCt.1: nlso known o.s pro1cin-cncrgy mnlnuuhion (PEM) 1s used 10 rcprc· 
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sent the whole range or clnssUlahlo and unclassifinblo mnnircstat1011s 

or lnndequoto protein and calorie intake (Jelllffe 1966, 1'1cLnren 1976) 

because It ls olnlmed lhot kwashlorkor, morosmus as well os other 

lesser monlfestlltlons nro nssooloted with prololn and calorie short­

ngos In early childhood. PE1'1 ls on Important public health nutt1llo­

nol problem In the developing world. ll Is mainly confined to pre­

school children bolon¢ng lo the low-lncome groups. The prognosis 

or PE?.! have been documented by many studies (\VI Ill om 1935, 

Jelllffe and Dean 1959, Shnklr et ol 197'1. \Votorlow ct al 1980). 

The causntlon for PElll Is mullldlmenslonol nod multlfactorlal. 

or the two mnJor severe syndromes of PEI'.! \Villlnms (1935) 

employed the soclnlly descriptive \Vest Afrlcnn word kwnshlorkor 

to explain the condition duo to deficiency of protein (nncl of essential 

amino acids) In the body ns prevalent In the second :ind third ycnr 

of life. Kwashlorkor Is however novor oxcluslvoly dietary in origin. 

The desct1ptlon or cllnlcnl picture Is given by Lnthnm (196�1JelllCCo 

0968), and lho picture varies from one country or region to the other, 

and also In seventy. The constnnt fentu res or kwashlorl<or Include: 

growth failure nnd wnsttng of muscles ( which might be concealed 

by the presence of oedema), dysplgmcntatlon of the hair devoid of 

lustre, easily and painlessly plucknble; dysplgmentntlon o( the skin 

which degenerate to "Onky-pnlnl'' <lermntosls: oedomn with moon or 
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puffy fncc; is apathetic irritable wilhdrnwn and unorexic. Diarrhoea mighl 

occur us well us other deficiencies such as mouU, ond lip lcssions. 

Nutritional morasmus, the second major syndrome occurs much earlier 

In life than kwnshiorkor (commonest during the first yoor of life). The causa­

tion is that of the deOciency of total calorie (or food) from the body (other· 

wise called starvation) predisposed by all the environment:11 factors olrcady 

tliscusscd. The clinical picture is that ot' varying degrees ol starvation syndro­

mes and growth fnilurc as described in many toxts including Latham ( 1965),

Jolliffe (1!168) ond McLaren (1976). Nutritional marasmus presents the 

char:1clorislics of severe undcmutrition known ns protein-calorie (energy) 

M:1l1111trit!on (Pl!M), invariably fcoturins srowth rot3nbuon (with severe 

wailini: uf muscles unJ subcutuncou.s ful) uxhlbiliui: less limn 60'/(, ul' th� 

reference vulue. Limbs ore spindlc-llke and skin is loose presenting a picn1re 

of a wizened "little old man" (Jclliffc 1966). Variability in clinical picture 

do oxisl which poses more difficulty in the definition of signs. Such signs 

as associated with vitamin deficiencies (angular stomnlitis :ind kerntomul:i-

.:la), Jiatrhwu uuJ ulhur u1k.:liu11S UI\) IIUI IIIICUIIIIIIUJI,

B, aossificatlon or nu1ritlonul status by 0111hroptimc1ry 

The nutritional status is measured using various method� of 11nthropo­

mc1ric measurements or hci1thl, weight, anJ the chest, heat!, Md rnusclc 

circumferences, and the skinfolds of the biceps, triceps, suprnilioc, and 
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subscupul3r measurements. I he combinal.Jon of anthropometric indicators 

· provides more precise information on the nutritional stlltus lhllll the use

or single one. Tho most common combinations arc, weight-for-age, height·

for-age, and wcight-for-hcighL

\Ycight ns 11 sensitive indicator of small changes Is used to assess the 

totul body mass. Wcil)ht for use rcvouls ucutc wasting in the child though this 

n:lics on UlJU Jutu which uru onun ,ubjccl lo error when uppllcJ to the rurul 

population where birth dates nre not precisely known. ('Votcrlow et al. 

1977). Ann circumference assess muscle moss, and changes indicated ore 

relatively little with ogc. 13ctwcen the ages of one and five years for instnncc, 

the meun change Is less than 1cm. The nut.ritionul swtus or Liu: chilJ is al 

risk of dcvcloplni: protein-energy malnutrition (PEM) when the nm, circum­

ference Is below 12.5cm. The nrm circumrcrence Is more useful In identify­

ing severe (not border lino) malnutrition. The upper arm us well us the mid 

cuir muscles arc suitable locations. It Is quick to USll one.I leosl nffcclcc.l by 

oedema in coses of lcwashiorkor, but Is Sltbject to observer error 

(/\ntlcr,011 1979, \Vl'PIIA l!l8!i). 

Length/Height measure assesses Ute degree, of skeletal and linear 

growth. Lcnglh/llcight·for-u.gc reveals u Ions term nutrient cJcprivution (or 

chronic malnutritJon (Jclliffcc 1966, \YHO 1983, \YPPIIA 1985). UcOcil 

•

• 
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in linear growth is also rererrcd to as growth stunting l\YHU l!183, 1987). 

Chnngcs in height occur relatively slowly, nnd is usunlly s11pplemcntcd with 

another inulcator like wcight-ror-ugc or wcight-ror-hcii;ht ror crrcclivc intcr­

prctuUon lMnrt-�rcll ct 111 Hll!U).. 

\Veight-ror-hcight, rcnecu more current mulnutrlt1on (JcUlfTcc 191>6, 

ltowtumJ ct Ill l !177, t:h�n cl Ill I !II! 1, Luthulll cl ul l !Ill l J an<l <listini:uhhc:. 

the well proportioned rrom the thin or heovy-rol"height (\VHO l 983), the 

weight-for-height index Is not age, dependent, nnd i s  relatively independent 

or genetic differences in absolute size (\Votcrlow 1972). The weight-for­

height, and height-for-age ore thus recommended for most purposes (r AO 

I 1J87 J. The skin fold nssc��s sul>cutnncous rC.1Crvc.1 inclientlng tho c10IJTCC or 

thinness or futnc:.'$. Out this measure b th111lctl l>y luck or 1>rccislo11 in the 

locution or body sltos, und also by the expensive 113turc or the cquip111c11t 

(W HO/FAP/7!1). A child may therefore fa.II into four brood categories of 

nntrilionnl status the nomial (not w:1stcu not s11111tc1l), tho 111:tlnunrhhctl 

but not retctrdcd (acute malnu1rition or wasting), tho malnourished nnd re­

tarded (acute on chronic malnutrition), nnd the rctnrdcd but not malnou­

rished (stunting or nutrlUonal d'!Varfs) (\Vatcrlow 1972). "l{etardaUon" Is, 

strictly denned by \Votorlow ( 1972) as o reduction in the rate of linear 
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growth, and "stunting'' as o reduction in the final stature while malnutri­

tion in U1is context refers to wasting. Stunung und retardation cun equally 

be used lnterchongenbly. However, nil except the first of the four catogorias 

are generally regnrdcd ns m11lnutrition or under nutrition. 

Growth rate is the extent of growth - Uncu or m11ss, ns exhibited by 

tho individual over u prcdctcrmlncd pcriotl, the common ussessmcnt include 

height-for-age, height for age and the derived weight for height. Measure­

ments thus obmincd a.re then compared with a reference value like the 

Boston, the NCHS or local standard (\VHO 1986, Morley I 9 68J, Some nutri­

tion experts feel that genetic b11ekgrouna Influences growth rates while some 

argue thut growth rates ore 53mc for oil children from birth till eighteen 

years of ugc. An infant doubles Its birth wcluht at six months (ut 679u 

monthly), gains half the birth weight from seven to twelve months tnt 

453g monthly}, and ll.11ns ono-thirtl tho birth weight from twelve to twenty­

four months (ut 2'..!6i;n1. monthly, JcllJHc 1966). \Vhcn: monllorh1u system 

is feasible, f:llluro to g:iin weight or "foltcring" weight (Murstlen untl Mur9-

dcn 1965) could be identified and the determinants idenrlfied for Interven­

tion purposes. A variety of systems has been evolved to define a child's 

(or Individual's) nutritional status and the aim is to ldcntffy the degree 

of malnourishment in compnrison with a chosen rcfercncu. A list of stan­

dard and classiOcntion reported by various workers are summnrizc<.I In 

table I.
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TABLE I 

Clulllaitlon system for malnutrition by indk.1ton (WFPHA 1985)• 

Welght-for-1ge indicator 
System Refcrau:e 

Gomn(IIJS6) Boston: JorMedlan 

Jcutrrc ( I 966) Donon: I\ or Medlllll 

Bengoi (1970) Boston: J or Median 

IY. 11.0. ( 1978) NCHS: 1i,,rcenHlo 

llclah1,ror,ogc lndlcotor 

Kiinawatl & McLaren (1976) Boston: \\of Median 

Welgh1,f01,helgl11 and llolJ)11,for-1ge Indicator 

W11erlow (1977) Doston: "or Median 

Wo1erlow ( 1977) Donon: '.'ofMedl:m 

NCIIS (1977), NCHS: l'crccntne 

Waterlow (1977) D011011: "of McdlQll 

Cwllk11lan or Cut ofT poin l 
malnutrlllon : 

> 90,, normal 
9(}..7S\\ mild 
75-611\ • moder1tc• 

< 60,, ICVCIC 

I 1(}..9o,, • nom1:il• 

9(}..8J'J mlld
8(}..611' moderate

< 60,, • IICl'CIC • 

Gomez cl:issilkatlon with all 
cues of oedema added to tho 
category or severe mlllnutrlllon 
S01h - 3rd l'crccn11tc 

• nomw
(3rd PcrcentDc 
• Malnourbhed

;> 9SJ normal 
95-90,, mild 

9(}..8S\\ modcr.ite 
8S" • tel'l!ro• 

Adcqu110wolsh1,fo1>hclgh11111d 
helgh1,ror,ago • nonn:il
Low welsht·for-helght and 
hct;h1,for,a;i, ,. 1cu10 m:ilnutrltlon 
Normal wclgh1,for-hclgh1 lllld 
he1,111-ror-atc • chronic malnutrlllon
Low wclsh1-ror-helght and
hclsJ11-for-1gc " chronic and ucutc malnutr1tlon 

Adcq1101c wclch1 for hcir)11 onil 
tlclght-ror-asc, • norm:il
7S1h-'2S�1 Porccntnc 

• normal
IOlh-Sth l'crccnlilc

• moderate
5111 poR:en1Ue .. ICl'l!rC
11(}..9� • nonnln:il
90-8� .. mUd 
8(>..1� D modcr:11c 

<70,, = llel'l!rC 

•Ad.lpttd from World Fcdc11t1on of Public llcalth Assocbtlon 198S Tables 3-7.
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The lloston tllarvnrd) standard which is based on J study or age, 

weight und height of lloston (USA) children u s  compiled by Stuart and 

Stevenson ( 1959) is considered suitable for young children. The Baldwin­

\Voo1l ( 19:?3� �,:1111l�rcl I� considered suil:1hlc for the 111�,chuol and 

School children while the values compiled by the Society of llctuurics 

( 1959) urc consklerod suitublc for adults (Jclliffcc, ICJ66). The Boston 

standard which is considorcd suitable for all populntions h:1s been employed 

by Gomc2., Jclllffc, \Vatcrlow, and Kan..Qwatl.,. ln their v:irious 

systems ond a t  various cut off polnts or the mcdlnn to suit their study 

ul>icctivcs. Cut orr points cun be cxpn:sscd in three wuy). l'urccnlilc) of 

median, percentages of reference values, an<I standard deviations rrom lhc 

median. 

The Nationlll Center for Health Statistics (NCIIS, 1977) stundard 

wns dctcrmlned from a population or various ethnic groups (in the US/\) 

1111d this standard is adopted by the \VHO for its clarity and wide population 

represcntulion (Cutting 1,11, \VIIO I 987). The NCIIS stundurd utilllcs tho 

pcn:cnlllc and standard deviation cut off expressions und Is also a wldcly 

used reference. The 50th and 3rd percentiles ore closely represented by 

l 20% and 75% respectively or the Boston 1ncdiun values indicatlni; U1al

NCIIS 111uol.1n (SOth pcrccntllo) Is i:rculcr thun Oo,ton's 111elllu11. Thoui:h 

the choice or classllic:ition system 1111d U1c cut off lines arc dependent on 

the users, the 1981 recommendation for preferential use of NCIIS values 

for comparison (\VHO 1986) hms Ileen rccommondod. 
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�lethodologies in Anthropometry: 

The guidelines ror accurate measuren1ents or hcisht, weight, 111usclo 

circumrcrcnccs and skin fold arc described in detail by JelllITc ( 1966), 

\VIIO/FAl'/79, \VFl'IIA (198S), Morley (1984), \VHO (1986), nnd scvcml 

others. 

Changes in nutritional status could be de1cm1incd by biochen1ical 

assess,nent which is uscr111 in detecting deliclts prior 10 �ppc3rnncc or 

Physical lcsslons (Kanawali 1976), for cxt11T1ple in K washlorkor coses where 

blood is tested 10 dcten11ino plasma proteins, and urine tested for nutrient 

depletion (i.e. protein, lipids, vitamins, A, 13, ond C, Iron und calcium depic­

tion). llut resistance in the collectlon of samples (blood, urine etc.) fro1n 

subjects and problem of transportation of fragile equipments and reagents 

to  the survey limit the use or  this method in the field. 

CllniClll or physical examination is also employed in the dctcnninutlon 

or nutritional status. I t  confinns advanced or observable stages or nutritional 

deficiencies. Cllnical signs ore simple 10 Identify, but sub-clinical signs are 

difficult 10 detect However, lterpretation or observed signs require careful 

judgement because observer error Is usually high, :is delinillon or signs and 

n:porll11i; 1111:lho<I ,II\: 1101 >l,111JJ1,li.tcd. S01110.: ,0111111011 .:li11i..:JI iJ1,11� ,t)>o­

ciutcd with nulritlonul disonlcl'$ as observed in the liuld ,urvcy, uru i:ivcn 

in Jolliffe (1966), and Mcl..:lren (1976Toble 4). 

Other. but 11nco1111non methods of nulrilionnl �ln111� :1�1�,�n1cnl ,ncludc 

rudio-i;rJphjc cxu111i11Jliu11 (\VI 10 t 983). Skclclul 1lcllckm:k) ,,uch .I) rickcls, 
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ostcomo.J:icin, norosis and beriberi could be identified using this rudiogr.iphic 

cxu1nination mcUiod. Tests or functions arc deviQ!d 10 dctenninc functional 

deficiencies of body such us tho deviations In visual ucuily, nervous und 

muscle lncoordinnlion In cases or vitamins A, BI, B2, and calcium defi· 

elencles respectively (Sinclair l 948). Other biochemical assessment not 

elaborated here lncludc the cytologico.J mothod or bucal mucosnl smear, 

und a1nln<rucid inibalunce tests (Jcllirfe 1966) .

C. Soci<reconomlc lnllucnce on nutritional s1atus:

Soci<rcconomic factors ure those 1·an.1blc) n:luting 10 lhil social and

economic environment of the household or the comn,unity. Such factors 

include the tinanciol and occupationnl status, the literacy level, the repr<r 

ductivc puttem and r:,mily size, the food production, distribotion und con­

sumption pullcrn, the 11cncrul standard or liYing und social slulus, und niuny 

more of such as applicable to the particulur culture or society (Mclaren 

l !)7f, N11�nycl11j\n ti nl 1986)

The imp:1ct or lhc.�e factors on the growth and hcnlth stnnis has hccn 

substantlnled In which one or more in  co111bination predispose to 111alnu1ri­

L1on In the risk group. Successive lllld multiparous births for Instance, predis­

pose to maternal depletion, deficit in nutriUonol starus; ond also the Inability 

to cater for the numerous offsprings. Similarly, large fllllllly size deplete 

fon1lly nnuncial resources and llmll the purchasing power and the family's 

4uu11liluhvc und 11ualil.iliV\! rood consu111111iu11. l'uut h<>ulltn� p11:d1�ultlJ 10 

poor environmental s:inltulion, to lnrcctlon und 1hus 10 nutricn1 depletion. 
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Ignorance and illiteracy of parents predispose to poor choice or food amidst 

plenty, faulty food preparation and consumption pntlcm. 

M:1ln11trition could be manifested thro11(!h substnnoar<I [trowth In child­

ren especially in the dQvclopin& countries. Until recently the substundurd 

i:rowth orchUdn:n 11articulurly rro111 thu thitd world countries w:is utlribulcd 

to genetic innucnccs with lilllo cn1phnsls on nutritional and cnvironn,cnlal 

factors, but slmilority of growth chornctcristics in children or varying ethnic 

groups living under opUrnal environmentnl conditions hove proved the 

later (Gokulllnathan nnd K:1r:1kllt 1969). Growth failure for instance, has 

been observed amongst chlldrcn of privileged or financhllly stable groups 

who hnd partially retained the cultural value of the ngrorinn community. The 

growth Coilure In this instance was due to factors other than lock or rood. 

There is lh1L� nn lntcrrlny or hoth (Otlo-cconon1lc nnrl �ocio-c111t11rnl

fucturs on rood inlul.c und 1111trllio11ul )t:11\1) ur ., 111:uplc. M:111y studh:s 

huvc n:purh:t.l lhu ulli:cb ul lhc lu111lly )U.:t\r\!Cu110111ic u1 lllu,u.:1.il YJ1iulllc, 

on the 11row1h ant.I t.1cvclopn1c111 or lite chilt.l, unt.l lhllloe vuriulllcs urc so uttur­

rclated that the effect of one determines the effect of the other (Tomkins 

1978, Matn, 1978, Nubarro 1981, Nnanyclugo 1980 Hussain 1984, Nno· 

nyelugo nnd Ngwu 1985). These variables differ from culture to culture but 

the most consistent ones include fomlly food expenditure, faniily size, 

child spacing, crowded dwellings and sleeping condlUons, parents ages and 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

• 26 

sizes, over-populalion and sanitation, age and sex discrimination in siblings 

birth weight, and energy , and protein intakes (Kcllrnnnn . 1!178, �lorlcy 

h16S, \Vmy nnd Aguirre 1969 and Huss:iin, et nl 1983, Nnnnyc111go nnd 

Ngwu 1985 ). These variables only explain about I 0-40% or the growth 

deficits. 

\Vrny and Aguirre found PBM more prcvolenl in the first and second 

year or life, in girls than In boys, ond more In lnfonts with mothers 

aged less than 35 years. Morley et al (1986') referring 10 a rural Nigerian 

study reporied some seven risk factors for childhood malnu trltlon amongst 

whicll were mutornul weight below 4Jki: untl lhe birth order of siblini:s. 

In Africa the ecology of childhood mnlnulrillon is snid lo be uss<> 

ciuted with the deposed or a "rejected'' child (\VHO, 1984). This rnct Is

signilicunl und exposes the ollitudo of ncsJigcncc in child care os o result or 

o subsequent prcgn11ncy by the mother. This ab3ndonment of the child

ullcr wc.inini: is lughly ussoclulctl wllh the proto:ln enel'J!Y 111ulnu1rltlon very 

often rcforred 10 ns ''Kwnshlorkor·•. Hauck and Tnbrnh ( 1963) In Aw<> 

omamo (Nigeria) repor1ed the fact 1hal Infants were normally II bndoncd 

to the care or the older slblini:s or hlr�linl!S, while the rnothors go back 10

their 1radltion11l fannin11; un ucl which porlmy� negligence of the cluld. 

The mulemal enVtronrnenl is un lmpo1lun1 luctor in usses.l1111 lh.: nutri­

tional status or the chlld. Such environment lnclutles the socio-economic 
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status, the obstetric history such ns rcrulity rule and chilo spacinc. the 

breast reeding pattern, maternal he.11th and nutrition, ond maternal stature 

ond ogc. All these factors were round to  Ile highly Interrelated. For example 

�1uta (19711) round that short birth intervals or less than nine n1onths corre­

l11lcd with n111tcrnol depiction, low birth weight, retarded growth of siblings 

and high mortnllty rate. Similarly succe�h·e births. young n1atcrnal age, 

ond poor matcrnul nutrition wore nll ussoei,1ted with low socio-econon1ic 

stulus, or tho conununlly und U1csc contribute in no s111ull way in,dutur­

mininll the child's growlh und nutrltlonut status. 

Prolonged breast feeding enhances child spacing but depletes mothers 

nutrients especially when mother is undcr(ed. The n1otornnl under-nutrition 

which is conunon in most African countries, accounts for 1natomul under­

weight of about 43kg. Omololu ( 1974) hod s1atcd thnt maternal under­

nutrition wus u rulu ruthcr thun the exccpllon und thut tho problctn in 

Nigeria was more thon mere motomnl undcrWCllght. For instnnce, the avernge 

weight gain during pregnancy in the Africun mother is 6kg in pregnancy, 

ln contr:ist 10 the avcru110 wcisht gain or 121-s for 1hc developed countries. 

A• much us 2� or 1tw neonate� huve birU, weight of 2.Sku In contrJSt 

10 S� in developed countries. 

Hussain nnd Abdullah ( 1980) In a Pakistani village identified several 

ecological fncto� ns precipitating n1aln11trilion. These Included cnrly mnr· 
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riui;o (ut 17.S ycur uvcrogc) curly and quick succession or pregnancies corn­

plicatcd with illiteracy which hod profound adverse nutritional implications 

on the 1nother. 

The wenning proc:es.;cs in developing counrrlcs sinnificantly contribute 

10 malnutrition. Omololu ( 1974) in Nigeria reported thot ubout i91, of the 

elite women, 88% of the middle clns.s counterpart, and 45% of the lllileratc 

won1cn use both bottle und breastfeeding, while 100% of the nrrJI ,von,cn 

brcDst feed their bibles for the first 12-24 months. Preferential use of 

1>ot\1c fccdlni: had u 1101:ntivc effect on child nutrition, 111orl>idity rJtc, and 

the nutritional stntus. 

However, long period of breastfeeding ns cn1ployed by the Nigerian 

mother compensates for wcnnlng deficiencies (Omololu 1974). The weaning 

foods constitute predominantly of o gnrcl of com or sorghum which pro­

vhlc� :1\10111 IJO',¥, wat,·r, IO'X, pn)lcin, :11111 10 Kcal fur cv,•ry 1001111 ul' lhc

w-ud. 'I he wl!l111in11 ol\cn s1ur1s ul 4 1110111hs, l>ul with thl! 11u111rc und i.:0111· 

posillon of the wcunin11 dl�I, lire 11rowlh rule 1s reduced, anll th.: r.:tardulion 

Is onen complicated with the exposure to llnrnslllc infections und PEM by 

the second year or life (Gilles 1963). Some African weaninll prnctlcc� do 

not even advocate the use of solid food till tho child hos walked (Omololu 

I 974). 
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Consequent on maternal ignorance, food supplementation practices 

1l11rini: w1·:inin� n·suh in n11tri 1·nt in�11rr1ri,·11cy nr fno,I c-11ntn1 111nali1111 

which in turn resulu in g;istrocntcrilit, 11urrien1 rlcplctinn and rc,luccrl 

growth (Nabarro 1981). Kcilmann ct al (1978) in Naroni;wal (lndi:l) round 

the wrioblcs in child growth related to the b:uic socio<conomic status or 

caste system nnrl sex which created o significant impnct on growth rote and 

the overall n1orbidi1y or children. 

The concept or rural poverty luu been ouributed to the process of 

under development which include amongst others insufficient rood produc· 

tion (.u a rcsuh ur pour ai;ricuhur.11 111cd1.1nit-.itiun) famine cumphL,IICtl 

\vith increased population growth. poor nutrition and ill health, loss of 

wcii:ht oncl retarded wowth. This process nf uncler clevelnpmcnt is nlso nsso-

in roocl nvnil3bility, rood consumpuon and oilier adverse ,uulupk seasona­

lity effects which have been discussed at length by Chambers ct al ( 1981) , 

· !..<q:h111t and 1'1)'11C {1981) 1111d Nnanyelugo ct 111 198�. The com1ron risk-groups.

were usulllly the womenfolk who were nJready over ourdencd ,1nd oltm preg, 

nant, me inrant and children ana poorer hou�eholds, whcre:IS the wealth cou.n­

terp:iru (due to socio,economic OfRMiution or the community) dirl nnt reel 
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such adverse elTects and were able to cope with the ocute sc.1sonnl hard· 

ships. Raike (1981) found thut problc1ns rc!lltcd lo social structure fuvourcd 

tho wealthy n1u1orily who hull prulerunliul uc\:c:.:. lo 1110)1 si:u.wnal r�ouri;t:) 

including Jund and labour. As part of the strutcgy
1
poor peasants were forced 

to sell their lands :iull labour 10 tho rich in onlcr lo s11ivivc. This pr.,cticc is 

comn,on In many portsoflndla and Africa. 

D. Nutrient into.kc :ind nutritionlll status

Tho body requires food nutrients for growth, mnintcnnncc ond physical

activities. Such nutrients include the proteins, carbohydrates, fats, vitamins, 

and mincmls. The quantity and quo.lily of the nutrients so consumed affect 

nutrilionul status for when the total nutrlont and cncryy oro low the body's 

activity ls reduced, growth is rctunled, body nutrient store is depleted, 

the ho1ncostutic im1nunolo�cal und ctutlio-vusculur functionings uro dis-
• 

ruptcd, nnd a chnin of body dysfuncllons are precipitated (Nabnrro 1981). 

A state of Hypoglycaen1!B, electrolyte imbalance, low resistance to in-

fcction, ond rnnny more ailments arc set in ,notion. But the avoilability of 

energy for body functions depends on consumpllon of foods contalnlng 

carbohydrates, fnts, ond proteins, provided tho digestive, absorptive, mctn­

bollc und storage processes of tho body ore operating ndcquntcly. 
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Problems do arise tlS to what constitutes adequate diet, the safe level 

of intake nnd !he onset of nutrient inadequacies. This ls because symptoms 

of inndcqunclcs o.rc c.xhibited even in the absence or signs of severe ma!· 

nutrition. 11,us diet ossessmenl should be Independent of symptoms of 

malnutrition ( Lon&11unt and Payne 1979). A s:ife level of intake is on 

nmount that will meet or exceed the requirements of practiaally oil in­

dividuals in the group explicitly toking into account lndlvidunl varlntlons 

in rcquireiuent (FAO/\VHO 198S). Tobie 2 shows lhc drdly recommended 

allowance by the FAO/\VHO l197'l). Expert Committee on Nutrition as 

compiled by Possmorc ct al ( 1974). 

The sofe level of protein Intake is based on milk or eoo protein which 

htlS o high biological value. The recommended intake is 29g111 for a reference 

woman, ond 37&111 for a reference 1non per day. This suggests thot non 

milk/egg proteins should be taken in a lnrgcr quantity to compens:itc for the 

deficiencies in csscntiw amino-ucids of the later. A diet on u 1111.xture of 

vegetable proteins (e.g. 'cereals and legumes) possess o protein nutritive value 

ll1at is higher than those based on the consumption of a single vegetable 

protein sou�o (FAO/\VHO 1974). However, the issue In this paper is con­

cerned with the nutritive value of lhe entire diets and not on indivldunl 

foods tllkcn. Tho protein value of diets of the developing countries hovo 
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Recommended nutrient intukes (FAO/\VIIO I 974, FAO 198S)o 
-·------ ---------- --- - -

Vita· Vita· Thi:� 
Body Energy Protein min A min D mine 

Age weight (n) (a, b) {c, d) (c, n (c) 

range kg Kcal MJ g ug ug mg 
----

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

C'hlldrcn 

<I 7.3 880 3.7 14 300 10.0 0.3 

1-3 13.4 1250 5.2 14.5 2S0 10.0 o.s

4-6 20.2 1850 7.7 21.0 300 10.0 0.7 

7-9 28. I 2100 8.8 27.0 400 2.5 0.9 

Mule aJulcswnb 

10-12 36.9 2200 9.2 34.0 57S 2.5 1.0 

13 -15 S 1.3 2500 I O.S 47.5 72S 2.5 1.2 

16 - 19 62.9 2850 11. 9 56.0 750 2.5 1.2 

Fen1olc adolescents
10 -12 JR.0 1950 8. '.? :11\.0 S7� '.?. 5 0 () 
13 -IS 49.9 2100 8.9 4S.O 7'.?S 2.S 1.0 
16 - 19 54.4 21S0 9.0 43.0 750 '.?. 5 0.9 
Adult n1nn
(moderately active) 6S.O 3000 12.6 48.7 7S0 2.5 1.2 
Adult woman
(1nodcratcly active) S5.0 2418.8 10.1 43. I 750 2.5 0.9 

Pregnancy
(later half) 26S8.8 11.1 49.1 7S0 10.0 +0.1
Lnctallon
(first 6 months) 2918.8 12.2 60.6 1200 I 0.0 +0.2
-----------------------------------------

o• I!notS}' and protein roqulrl!mentL Re poll or o Joint FAO/WHO UNU Expen Croup, FAO, Rome 198S. 
b As cg 01 milk protein 
c Requirements or vitamin A, �1l2mln0, rlboOivin and nbcln. Report or a Joint FAO/\VIIO llxport 

Croup, PAO, tlomo, 1965: 
d As rettnoL 
o Requlromeni.ofascorblc melt!, vltomln D, vitamin D12, folatcll and Iron. ltcport ufa Joint FAO/\YIIO

Export Croup, PAO, Romo, 1970.
r As cholce1lclfcroL 
g Calcium requlremcntL Report of a PAO/WHO Bxpcrt Croup. FAO. Romo 1961

h On each lino the tower value applies when ovtr 15 pe1c:1:nt of c:alortcs In lite diet come from animal foods, 
and tho higher v:iluo when onlmnl foods reproscnt leSI than 10 percent of calorlci. 

I For women whose Iron intake lhroughout life lus been 11 tho level recommended In tll!J table, 11111 dilly 
Intake of Iron durln& prec.nancy ond lactation ,hould he the ame at 1h01 1ccomm<1ndcd for nonpre2J11nt. 
nonbctotlng women or clilldbe11Clng age. For women whose Iron s.a u b not s:itllfactory II I.he beginning 
or prcanancy, tJ,e rcqulrcrncnt b lncrcaa:d, and In the exuemc lit�tlon or women wuh no Iron stores, tlio 
requirement nn probably not be met without supplamenu11ion. 
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(contd,) 

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

Ribo- Follc Vita- A�orblc Col-

Age navinc Niacin acid minB12 acid cium Iron 

range (c) (c) Ce) (e} (e} (g) (o, h)

mg mg ug ug mg g mg

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

-----· ----- --- -----

Chlltlccn 
< I 0.5 S.4 oO 0.3 20 o.s o.s 5-10

1 - 3 0.8 9.0 100 0.9 20 0.4-0.5 5-10

4-() I • I I l. I IOU l.l lU U.4-U.5 5-10

7- 9 1.3 14.5 100 1.5 20 0.4-0.S 5-10

Mnlc udolcsccnts
10- 12 1.6 17.2 100 2.0 20 0.6-0.7 5-10

IJ - I 5 1.7 I !I. I 200 2.0 JO O.c.-0. 7 !I 111

16- 19 1.8 20.3 200 2.0 30 0.5-0.6 5-9

Female odolcsccnts 
10 - 12 1.4 15.S 100 2.0 20 0.3-0.7 5-10

13 - 15 1.5 16.4 200 2.0 30 0.3-0.7 12-24

16- 16 1.4 I S.2 200 2.0 30 0.5-0.6 14-26

Adult mnn 
(moderately active} 1.8 I 9.8 200 2.0 30 0.4-0.S 5-9

Adult won1nn 
(moderately nclive) 1.3 14.5 200 2.0 30 0.4-0.S 14-28 

t •rc1111u111,; y 
(later hnlf) +0.2 +2.3 400 3.0 30 1.0-1. 2 (i)

Lact�tion 
cr1rs1 6 months) +0.4 +3.7 JOO 2.S 30 1.0-1.'.? (i) 
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been assessed as 7'1/o to 80% of egg protein as ogoinst 80%--90',4, for devo­

lop1:cJ countrl�) tt.h;Lu11:11 I !17<i), IYhihi c,5'A w;i) 1:11uJlly )U1Jgl!)t1:J l>y P.:lh:I 197G. 

Tho energy requirement of !ndiYidunls vory accorcling to the occup11-

tlon, ai:c, sii.e 11nd sex and physioloi;iclll conditions. The energy Intake 

of a child is expected to nllow for s:itisfoctory growth and physicnl dcvo­

lopmcnt, und for the hish degree or activily chomctcrislic of a healthy 

child, Durin11 adolescence likewise both uirls encl boys grow ot u luster 

rate than ot any other time except In Infancy. Thus the caloric require­

ments of o boy approaching manhood i s  higher than at any other time in 

his life, ond those of girls opproochlns womanhood ore exceeded only 

during pregnancy and lactation (PAO/\VHO 1974). 

There arc difficulties encountered as  to the best method of assessi1111 

correct nutrient lntnke in individuals. �\any studies have tried various dietnry 

n1ctho<ls but e.1ch method has its own short-comlnp.s. \Vhitchcml cl ol ( I 982) 

urnrm tho followino methods: 

Dietary history+ 24-hour rccllll + thrcc,.day, prospective record in household 

measures: That is, o dietary history of the household Is token: n record is nlso 

taken of tho previous 24 hours food lnto.ko, supplemented with n dnUy re,. 

cord (for three days) or quantity of foods conswncd. 

Thrct>dny record of runounts: That is the measurement nnd recording of the 

quantity of food consumed in the household for u pcrioJ of llttC() duys. 
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Seven day weighing record In 50% of the study population. Thllt is the 

weighing and recording of lhc doily omounts or food Intake In S� of the 

study household population 

Seven tlay rccorll, wciuhts + houscholtl measures. Thal is, lite Juily record of 

food consumetl by a household using weighing melhotl os well us using 

household n1eosures, for a period of seven days. 

Seven doy diary or on1ounts: That is, a d:iily reconl kepi ror a pcrlotl of 

seven day� on lhc nmount (in household or weight mcasun:) or ro0tb con­

sumed. 

Seven day record descrlpllon: That is, a record token dllily on the amount 

ond types of  food consumed for seven doys by the household. 

Seven day record stondurd measures ond servings: That Is o daily record kept 

for seven days usins slandard houscholtl mcllSllres of average servings of 

1111:uh. 

Seven day prospective record + diet history by Interview on usuoJ intake: 

That is, a diet history ls taken on the usual foods consumed, In addition to 

the continuous monitoring ontl reconllng of the roods consumed by the 

houscholcl, for n pcrio,1 of seven tluys. 

All the methods shown ubove busically uue111p1 to assess the c.laily an1oun1 

or roods consumed by the household or the subjects. 

Certain methods however tend to suit certain environments due to the 

culruroJ eotinQ pottem, as for example, In the developed countries food 

portions anti nutrient contents have been evaluated qunlltotivcly where rood 

portions ure lnc.llvltluulls�tl. \Yclglw1g mclhotl ol toot! plates In tills Clise 

do apply effectively. In certoin dcveloplna ureas, os for example, In some 

•
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parts of Nigcrlll feeding potlcrn demands con,munal dining by fan1ily mem­

bers (Rockfeller 1964, Huuch nod T11brah 1963 ). \Velghlns n1e1hods in this 

case tend 001 lo apply precisely because the accurate proportioning of 

foods portions lo Individuals Is nol fensiblc. Hussain ct ol ( 1980) commented 

on the WllSteful efforts Involved In the weighing method over a long period 

of 7 dnys in certain nrcus like In Indio, Oanglodc�h nnd Pnkislan whore dl01s 

arc monotonous duo to so11rolly of food or lack ol money. 

However, mosl food consun1p lion studies report only the aggregate 

consumption at household level Quulitotive evidence do indicate !hot the 

distribution is gcncrully related to hicrurchinl position, with the head of the 

household and its lncome-oaming members receiving preference (F AO 198S ). 

Also infonn.i llun t'ro111 l.luni:Judcsh und l'upuu, Now liulncu indicnte lhut 

mothers and young children generally receive o small shora of the family 

food (Ferro-Luzzi, Norgun and Paci 191! I), showing larger deficits In weights 

nnd heigh ls in young children. 

Datu available on food distribution ore too scarte for definite conclu­

sion 10 be roached (FAQ 1985). There were no statisticolly significant 

difference between weighing and recall methods In u s1udy carried 0111 In a 

typical rural population of Pakistan (Hussnln 1980). A combinulion of 

methods could be employed Lo assess as neor nccurote as possible the con­

sumed rood nutrients. 

The result of the comparison or protein Intake by Nigerian peas:inl 

runners r,om 7 n1rnl nreas were made (Nicol 1959). Results showed that 

subjects from cereal/grain areas consumed belier quality and more quantity 

of proteins, and PEM wns round 10 be higher in ynm nrcns than in grain/ 

ccreul urcus (us shown in 'ruble 3 below). 
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TA8Lc 3 

Comparison of Protein intake by Nigerian peasant fanners by Nicol ( 1959)• 
------------------- -------------

Vcgellltlon Area Protein:gin/doy Protein Score Age 
-------------------------------------

Children 7-9 yrs Grnin/cerenl (N. Ntgerill) 
yam (S. Nigeria) 

Male over 12 years Grain/cerenl (N. Nig.) 
yum (S. Nig.) 

Female over 12 ycarsGrain/ccrcnl (N. Nig.)

SO gm 
37 gm 

101 gm 
S5 &Jll 
74 gm 
48 &Jll 

77 
so 

77 
50 

77 
50 yam (S. Nlg.) 

--·-------------------------------------

•Nicol ( 1959) Tobie 6

\Vhilll SIJu111 p1utd11 l111:1kc w:,, n:porh;,I 1,y Nlcul ( I 959) In Nii:cri.1 for lh� 

5-12 year olds, 35. 9 [\Ill of proh:in was reported 1,y Loni;hursl ( I 98+) for

slmilur u11c groups. (l'rotcin score ini.llculcs u hhihcr 11uullly protein 11tu11 

1hnt obtained. from yam, o.ssav.i, ccrcnl and �nin.• 

A dielllry and mcdicnl survey conducted by Collis and Associotes (in 

the institute of Child Hcnlth, University of lbadnn, Nlgerio) in llcsho Divi­

sion of \Vcsten, Ni11cria (Collis ct a l  1962) reported the prevalence of high 

death rate (4611/ 1000 births) on children. Ynm and coss:ivo provided 1hc 

stap1e foods which were hablluolly poor in protein, and only occasionally 

udc,1uulo in kiloculuric, unll )i111ilur 10 Lo11!11111r)t(t!l8·l) 1i11Ji1111> thul i..:a)u­

nnl variations in caloric und 1>rolcl11 ln1ukc wus rou11d to bo n:lutcd 10 horve)I 

:ind economic conditions ot the community. Urowth pattern wns equally luw. 

On food production on o consump lion II survey was conduc­

ted on  5% sumplc of the Kain.Ji Loke orca households. {Adckolu­

John et ol 1985) Findings showed some nutrient adequacy os 

a result or mixed rarmlng yield with self surflciency In food 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



production. There were however some regionnl, ethnic, nnd age cliffcrcnccs 

in this adequncy which wllS found 10 he lowest nmongsl the under fives. 

Higher quality in nutrient inlllkc was observed more: in Lhe "northern" than 

in the "southern" villages. Cnloric intake was slightly less nlso in the 

"southern" villages than In the "northern'' countcrpnrts ( 1444 - 1693, 

and 2062.0-2311 kcal. respectively) with the corresponding 40.6-5 7 .4gm 

nncl 58.0-80.6 l(m protein intake (Aclekolu:lohn cl nl 1985). Similar 10 

Ni.:ul'• ( 19&!l) fi11Jin11•, the suulhc111 cth11i.. 11roup• wc1.: tlcpcntknt un 

cnss.iv11 iu1d yam while the northern counterparts were dependent on cereals 

nnd legumes as their 1111ples. And as the food provider and household heads, 

the n<lult men received the most exprnsivc n111ricn1s unlike the women 

,ulll children whu invarh11Jly received le>� nu trillous tlicls. 

The 1965 >urvcy on the nu1rit1onw health of Nigcri.in population 

utilized snmplcs from the militnry, the schools nnd civilian samples (Nigerian 

nutrition survey I !>G!i ). /\moni:st other investigations, dietary survey was 

conducted by weighing nnd recording or dietary Intakes (recipe method) 

from 68 selected fo.milics. Conlirming Nicol's reports the primary foods of 

Nigeria was found to be starchy roots in the south, Sori:hum, groundnut, 

millet, maize and rice in the north. 
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E. ln£cction and Nutritional Statut

39 

Infection meQns the invasion of the body by palhogenes which oiler

normal processes ,vlthin the system. Such pathogcncs could be b:lctcrinl, 

viral, ft1nsal, protozoa! or intcstinnl parasites. Those pathoscncs exert their 

effects in o number or ways. Frequent cpisotles or in£cctions such 11s <liarr­

hoenl discuses respiratory infections and acute fevers increllsc cotoboJJc 

reactions which \cud to u negative nitrogen und energy balance, und con­

sequent nutrient depiction of tho body stores, partlculnrly tho muscle 

protein and the fat dcsposits, thereby precipitating body wasting. It hos 

been estimated that nitrogen loss from an infected individual was 3-4 

times that of o normol fasting mon (Awdch 1976, FAO/\VIIO 1985). 

The presence of infection causes unorcx1u, uttimutcly leading to u reduced 

nutrient inl;lkc, untl lhc physiololl,icul r1::11;1io11� ussociuh.-u with 111111:SS 111ii,:ht 

induce n1ulubsorptio11 syndro111es, nuusc:i, vo111itting or diurrhocu whlch 

lead 10 extensive loss or ingested nutrients (�lnstein ct nl 1972, Rosenberg 

1977, Hussnin 1984). In ndditlon to cotabotism, certnin cmorgoncy anabolic 

activities ore created in order to prop up body defences and such reactions 

demand cxtrn into.kc in order to facilitate proper motnbollsm during in­

rection. It has been shown for instance, thot certain Qlltino acids such us 

nlnnlnc) aro shunted into tho liver to nccclcmte gluconcogcnesis (Harper ct 

1111975, Hussain 1984, ond Rosenberg ct ol 1977). 

Cultural and reliAious food practices ln�l111110 food restriction\ during 

illness (cspccitilly on children and women) un lherupcutlc p,rountls thereby 
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altering the consistency, the type nnd . qutllltJly of food consumed, thus 

reducing nutrient intake (\Yray and ,Acuirrc I %9, Omotolu 1972). Further­

more the impact of inadequate nutritional care in illness contribute immcn· 

scly In the tlevclop1ncn1 of untlor nutrition. 

The fon:i;oini: factors act inc sinrJy or in co111hin:1 lion lncrc:i<ccl lhc 

nu01ent requirements or the lnfcctcll lndivldu,ll ut this pcricxl of rctlucci.J 

food lntukc, thus odvurscly alTccting the nutrilionul sll1lus. rhc incrcaa><!i.l 

requirements of on lnrcctcd Individual huvc been cslln10 tcd at I.Sg/kg/tlay 

for a child, and 0.3-0.SR/kf/doy for adults ubove !heir min Imo! protein 

needs until deficit ls corrected. 

\Voter SClll'City: 

The Importance of water luis placed a high dcmanJ on people since 

hun1an beings cannot sur\livc water dcprlvution for rnorc than o few days. 

Thi� i� bccuusc w:1lcr i� nctdcd •for 1nony virnl biolo11ical, und �ocio-ccono-

111ic functions csscntiJI for hunun sul'\·,vaL In Jcvcl011ini: countries like In 

Africn the proxllnlty of water supply would ,.1vc 1l111e nnd energy for rhc 

nutrillon or ull vulnerable groups of chnllrcn untl won,cn, thereby reducing 

energy depletion and agony confronting then, when scnrching for waler 

This will help promote better nutritional s111n1�. Studies In Africa and other 

developing countries (lluswn 1984) have shown that in the dry season, 
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water scarcity compels people to travel tong dls1onces amidst intensive 

struggling In order to collect wutcr. This persistent routine exertion sops 

the energy nnd disrupts the nutrilion�I s1at11s of those concerned, porticu­

lorly for women and children whose role it is to fetch water. (\\1hite, I 972, 

Mussain I \1114, Longhurst I !1114 ). \\lhatc(I \17:!) 1;,1lculuh:ll thul 1111 u��rug.i 

of I 004-2000 kcal is expended dolly on fetching ,voter. Simitttrly in Asia, 

Africo ond Latin Americo, four fifths of the n1rol population und one third 

of the urba.n population scarcely have occess to good water supply (Hussuin 

1984 ). 

!Znviron111en1ul s:1nl1utlon docs in1plicuh: wuler supply, since conla·

mlnatcd waler Is u source of poison which !cuds 10 w111cr assocloted and 

wnter-bome diseases u ltimotely resulting to high morbidity and n1ortallly. 

II is expected thut the ln1provc1ncnl of these on1•iron1nontol components, 

,viii reduce tho Incidence of water, food ossociotcd and other entcric diseases 

and dircclly Improve the nutritional s10111s of the co,nmunity. 

t.latu (1 \.178) n:porlcd the poor household unvironn1cntul hygiene in 

his Sonia Moria C:iuquc sludy ,vhcrc w:itor scorcit)' led 10 poor hygiene nnd 

s:inilation, poor garbage nnd animal woslc diJposal system, over-crowded­

ness uni.I poverty U) rc11cctcd in the trudiliunu.l hul>its uni.I ilUtcrucy. 'I hc)c 
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conditions precipate<l lhe disease processes of lu,v gr:ide PF-\! ,vhich 

occurred. The insMibry condition ,v:is such lh3t the flfsl ,veek of binh of 

rhihlr.•n in lhl· s-1111ly ,v:1s ch:1r:1ch•ri><.·1I hy n..-urr<'nl 1liarrhnr:1 :111d np1,rr 

respiratory tracl infections. 

Duck ct nl {1968) reported the morbidity Md mort:ility c(fecu of 

,vn1er :1ssoci:1te1\ discnscs resulting fm111 in1liscrimi11:i1r clefee:1lion nn,1 

refuse dumping in villages in Africo. 

The incidence of  diarrhoea dlsellScs in Nepal ,vas observed lo be highest

at the start of the rainy se:ison, ,vhcn cnrly ruins c:iuscd :1 high degree of 

environmental cont:iminntion with faecal bacteria. Peak prevalence of 

dinnhoe:i thus prceceded peak ,vasting period (Nabarro 1981). It i> there· 

fore assumed that where: water supply and sanitation arc improved over :1

long period of 25-SO yenrs infant morbidity will be greatly rct.luced. 

Gn.stroentcri1is which is associated with acute diarrhoea occurs through­

out the ,vorld but is n very serious prol>km in the developing countries. 

Glol>:illy, it affects millions of children hclo\\ the age or !i, anti n1any of 

these die as :i result of the a11endrutt complications such as dehydration 

s1nrv,1tion, secondary infection :.1nt.l malnutrition. In Nigcrin it is csumated 

that al>out 300 children die every dny from ,lchydn11ion due to diarrhoen 

(UNICF.F (19S5), Scvcrul studies hnve shown th:11 2fl'r. or c:ucs in m:iny 

paru of the world arc due 10 viral and mostly bacteria.I orgmisms (Rowland 
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1978, Wumolu 1980, Okcuhialam 1983) and 1hc 010s1 susccplil>lc pcrioc.J ls 

6 months to 36 n1onths of age. The pre<I i,posinu causes of diarrhoc;i is the 

unhygienic environment surrounding the child as in cases of water and 

food preparation (e.g. weanling diorrhoeo and travellers diarrhoea, (Oko­

ohiolan1 ond Grnngc 1984), and particularly during weaning. The highcsl 

incidences are reported between the ,nonths of Moy and July in N,gcriu 

(Tomkins 1981). Other ossoclotcd diarrhoeal diseases Include typhoid 

ond paratyphoid, cholera and other entcric fe1·crs (Drusor ct nl 1981). But 

these seem not to be common in Nigerfo. 

F. Sc:uonnl V:ui:itions and Nutrition:il St:itus

Nutritionists recognise the fact thot different seasons bring about

changes in both nutrient ovoilnbillty ond nulricnt requirements, but seasonal 

changes intposc vorying impacts on different populotions, depending on 

the severity of the variations. 

The season:ility concept in this context implies the ho1J'Vest :ind 

hungry sell.Sons of the study pcrind ( l98•1/85) whiQJ1 coincide with 

the dry nnd wet se:isons as each nrrccts food ov:iilobility :ind con, 

sumption, 1e115on:1I prcv.ilcncc of endemic diseases ond 
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Infections, climatic periods or wet ond dry seasons or hungry ond harvest 

seasons respectively which affect cncrltY expenditure, food ovitllobiliry and 

food consumption (Hussain 1984). Studies in wltlch seasonal vruiotions, 

are particularly investigated are few but the impact of this concept on 

nulrlllonul stutus cunnot be ovcr-c111phasi.tcd, (Cluunbcrs ct ul. 1981, 

Nnanyelugo cl ul 198S). 
'l'hc three clitnnlic vori:1hlc.� i11n111·11cin1· 10011 pmlluctivily arc'l':1i11fall, 

uvupor.1tio11, uni.I solur r.11.llation. Rulnf,Jl :1110 cvupor.11ion ;iflccl the uvuil­

ablllty or woter for plonts Md anim:ils, while the solllr radiation is the 

ultin1otc source or their energy. 'Thus the significance of cllinollc season­

ality Is its impact on rood production, distribution and consumption. 

A unimodal climate Is chorocterl1.ed by distinct wet and dry sea.son 

and experiences distinct periods ofhorv�-st and hungry seasons. Shch climotic 

seasons prevail in ecrtnin zones of Gambia, Ghana, Nigeria and Swaziland 

In the African region (Hussain 1984, Longhurst and Payne 1981, \Volsh 

I 981 ). Such ureas oajoy satisfactory food supply und food intllkc during 

and after harvests which coincide with th� beginning of dry season, and 

gradually decline In rood supply townnls the end or dry season. Tho wet 
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scnson conversely heralds the planting or hungry period with u pwk labour 

dcmond, Increased work load ond physical exertion on fnrm work but 

with dwindling food stock ond declining consumption rote (Schofeild 

1979, Chambers et al 1981, Hashwcll 1981). This season is a period 

of �ut concern lo the n1rul und poor farn11:rs who ure ut u !ll'Catcr risl.. or 

mulnutrition particularly for those on subsisting food intake (Chowdnry 

ct nl 1981,. Chen ct ol 1979, Hussllin 1984). Chen cl n1 ( 1975) ond Longhurst 

and Payne (1981) reported nbout 15 African villages who re�civcd 100% 

calorie intake in dry (ha.rvcst) season, but hod 88% calorie fulfilment during 

the wet (planting) season. 

The impact of distinct wet ond dry season amongst the rural com­

munity (unimodal climate) which is evidenced by Increased work load, 

low nutrient intnkc, wci&ht loss, o.nd retarded i;rowth(cspcciolly in infont9,.

are obscivcd In Northern Nigerlu (Longhurst 1984), in the Northern zones 

of Gombln (Marsden ond Marsden 196S, Rowland et al 1979, \Volsh 1981, 

Jackson 19771 in Ugando (Posldn 1972), in Sekuhukumi-land..South Africa 

(\Vll!demonn 1973),ln Ghllnll (Dovey 1962, lluntcr 1967), in Znmbiu (Khon 
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and Gupta 1977), and ln Bangladesh (Chowdhury et al 1981). Food 

distribution syslen1s are disrupted as a result or lnaccessoblllty 

of roads and unnvnllnbllity of other infrnstructu res In the food 

producinir zones. /\ few communities In the unimodal climatlo 

zones however lndlcnte no· difference in nutrient Intake and In 

nutritional status during the wet season -;uch as In Thailand 

(Houck et al 1900) and In Jamaica (btnndord 1969); whlle :Simmons 

(1981) repo1ted Increased food consumption by women In Zarla 

(Nlir;erln). 

The dry seasori ,vlth the accompanying hnrmollon In N!11:erla 

heralds cold dry air predlsposlnir to lnfeollons and dehydration 

of motorlols - (blmmons 1970). 

Tho biomodol climoto Is ex)Jer!onced more on the �uthem 

zones noor the coasts of lhe tropical and subtropical regions, 

while Lhe reverse seasonality effects o f  unimodal cllmote ore 

ex1,1erlenced In this ore:i. The distill ct vn riatlons In food produc­

tion ore thus minimal hore (Eohdal 1908, llutlshauer 1974, 

Lonithu rst and Payne 1979). 

Disease i,ottem also t o n d s  t o  a s s ume o s e a s o nal 

d i m e n s i o n  d u r i n g  w c l  sooson, and  I n  m a n y  

t ropical µa r t s  of  L h e  world t h e  m o s t  preva l e n tUNIV
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seasonal inrcctions include mnlnrin, dianhoeal diseases, respiratory ll'3CI

diseases, nnd worm discnscs (Chmt,1,trsd•h'IU,Tomkins 1981). Common 

health problems increase with the onset or wet season with wnter related 

diseases of typhoid rcvcr, cholera, gnstro-cntcritis; (Dr:1s3r ct w 198 I, 

Cutting, 1981), nnd puros!tic worms and Schlstoson1insis (Sutton 1981), 

while dry season infections (Dcc.-Mareb) was typified by n1ucosw surface 

exposure to dry air pred lsposlng to such d iscnses ns (cerebrospinal-meningitis) 

(CSM) m�slcs (Sutton I 981, Morley 19?1) and malaria (Droy I 98 l) in 

Nepnt ,vhich precccdcd pcnk wasting period. 

Tho seasonality or diarrhoeal 1nrcctlons hod been ruUy documented 

in which such incidoncos wore ussociut�d with certain periods includinll 

both dry w1d wet scusons w1d common with the ugc group uf one tu two 

yeurs (Dorsar 1981, Longhurst l!179 und Nabarro 1981). This diarrhoea 

could be attributed to gostro-cntcritls during festivity and h11JVcsts as a 

result or overcntlng, wcnnini; proceMcs (wcnnllnn clinrrhoc:i) nml lnmlC(]uncy 

or !Jnmunity in Infants. Rowland, ct al (1978) quantified the effect of 

dilumoeo on tho growth of children In Cambia a.nd found monthly dillrr· 

hocal prevalence to be significantly associated with 4.21nm and 746gm 
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deficit in linear Md weight growtlis·rcspcctivcly .. �lcgrcgor ct al (1968) in G:unbia 

Moore ( 1966) in Guatamel:I, and Nabarro In ( 198 I) Nepal found an associo-

tion between infection and seasonality. 

Summer diarrhocu w:1� once found lo Ile provalcnl in-ttlcvclopcd ..-0110-

try like llric.ain, which ulllmutcly cbllcd with unproved fuccul disposal and 

water supply systems. Ac.lull diarrhoea has been associated mostly 1vi1h 

food poisoning occunins in epidemics (Drusar 1981 ). 

Thi; lir£l SIIVI ol untJcrnutrlllon as evlllen,ctl 1n tJcvelopin11 countries Is 

grow th failure which is !den ti lied through unchropomctric asscssmcnl. 

The effect of seasonal variations on food availnbllily In developing 

countries hus been gre:itly associated with lhc levels of 1cchnologie;1l :ind 

health services dcvclopmcnL 1 hus In the natural settings dirfcrcnt seuson� 

rroclucc ch:1ngc\ in hol h n111ricnl avnil:ihillly .oocl nucricnl ncccl\ for 1•�rio11� 

1nd1vltluuls, thoui:h thc cxh:nl ol nu1ric111 1111bul,1ncc cunnot cu�ily Ile llctcr• 

mined because ot the tcchnicuUllcs ol usscssrnont employed. 

Under nonnal circun1stances a balance is expected between food 

.:onsuntption und uncrgy c11pcn!liturc in ortlcr lo co111pc11:,Jtc tur cite hcJvy 

work loud durini: lhc pcuk fannini: )f.!a.on. I ltm 111orc cncryy loot! h I\.'-

quired to overt body depletion. l!u)hwcll ( 1981 reported that the consump-
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lion rote decreased us food stock dwindled in the post planting period. 

HuSSllin ( I 984) categorised Gambia, Chana, i11erio und Swaziland (in 

Africa) under unimodal cllmotc with the low energy intakt? 01 planting 

season, with the exception of Zaria (Northern Nigeria) where energy intake 

wus rclutivcly high 2453 Kcul ut planting seu,on (Simmons 1976, Annegcrs 

1973) and with the highest energy intake In \Vest Africu during November -

December declining in- July, ond August. 

The rote of growth In children when studied longltualnnlly presents 

un individual indicator or se:isonal ch:inges. Studies have shown reduction 

in growth rote during the adverse weather conditions or wet season, and 

ucrulcrution in 11rowth durin11 the i11111rovcd we.ii her conditions of dry season 

ni In most devclopin� countries (Rowlnnd, Cole ;ind \Vhilehead ( 1977). 

I' ven In the fuvourublc environmental conditions as In developed 

countries there have been cvidenc� of se.isonal chances in crowlh rute llke 

in some Northern zones (such as Boston) whore there is the accclcroted 

growth in height vclocily during Spring and Summer but increased weight 

velocity in \Vlntcr und Autumn (wet scason)lLonghurst und l'uync 1979). UNIV
ERSITY O
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lion rate dccrcnsed us rood stock dwindled in the post plJnting p�riod. 

Hu�ain ( 1984) categorised Gnmbi:J, Ghan;i, Nigeria and Swaziland (in 

Arrico) under unimodal climate with the tow energy intake al planling 

season, with rhc exception or Zariu (Northern Nigcriu) where energy intake 

wus rclutivcly high 2453 Kcul ut plunting seuson (Simmons 1976, Anncgcrs 

1973) and with the highest energy intake in \Yest Africa during ovcniber -

December declining in- July, and August 

Tho rate or growth in children when studied longltualnally presents 

an individual indicator of scasonul changes. Studies have shown reduction 

in growth rota during the adverse weather condllions or wet season, and 

ucoolcrution In growth tluri1111 th1: 111111roved 1v�.1thcr contlitions or tlry season 

us in most devclopintt countries (Rowlund Cole :and \Yhitehead ( 1977). 

l�ven In the fnvoumblc cnviro11men1:il conditions II) In developed

countries there have been evidences or seasonul chuni:cs in growth rnte like 

in )Onie Northern zones (such as Boston) ,vhcre there Is the acec\ernted 

growth in height velocity durin& Sprins and Summer but increased weight 

velocity In \Yinter und Autumn (wet scuson)lLonghunt und l'uyne 1979). UNIV
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In Gwnblun children it ha.s been shown thut increusc U\ mean wci11hl fur 

ngc did not follow ll smooth pattern beousc growth pllttCm ,,,ns higher 
. 

during dry season and lower or negative during wet sc:uon ("-1anden ct al 1966

and l\1cgregor 1968). \\'eight dccrca.ses were pnnicul:irly dnimntic as sho,"" 

by Longhunt and l'aync (1979), Rowlruul ct .ii (1979) durin11 the firit ycur 

of lire, while thal of height dragged on fur 2 yc:irs after birth. C:imbian 

infants born during the wet sea.son grew satisfactorily till the follo,ving 

rainy season when there was 11 set back while those born in the dry season 

had :i retardation or growth rate soon 11fter entering the rainy months, ,vith 

brc.c.l 111ilk intukc ,1lso tlccrcusin11 ut lhi, ,c.�un (lluwl111nl cl al l 979), 

Kcilmann ct 111 (1978) highlii;hted the Ou.iuation ol 111owth pu11cn1 durin11 

the wot scnsons or April to September in Narnn11wnl children. There were round 

no signific:nnt differences in respect of weight between the mrue and fcmnJe 

infonu, nnd differences in growth mtc disnppcarcd by the age of two years. 

t:ow birth weight 11nd prcri1oturc delivery ore world-wide problems 

affecting the lower socio-economic sroups wluch is prcvulcnt following 

wet or winter sc;1so11s. It hus much i11111:icl In dc,•clopinn countries with 

public hculth in1pUcations and low birth weight is associotell with neo­

natal ucath, impuin:d phys1clll i;rowch, nntl tnttllectuol pert'om1ance. Mutu, 

( 1978) round thnt the mcun birth weight or 2.8kg for San tu Maria C<1uque 

School children wu, 11rnnn11 the lowc\f rrc-nnlccl nrivwhcrc
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involves the use of survey techniques with a view to determining the nature, 

th!! dimcn.ion unll i:�011rJphlcul locution, the rbl. 11opulu1to11 unll c,thcr 

intcrrocting forces in the porticulor ccoloi:y (Julllffo 1966). The diagnostic 

tool:. or qucstionnuirc, interview, obscrv3tion, clinical cx11111inatio11, unthro­

pometry, biochemical assay und others such us ore relevant to individual 

objcclivcsofu study (FAO 1987). 

A survey could assume either a prospective (Cohort) upproach, involv­

ing u lengthy study period or II rotrospcctivc (ca:.c-study) approach, involving 

a short study of post even LS (Fox et al 1953). 

Prior to n survey background data nrc usually obtuincd through en­

quiries from various governmentul agencies or resource persons who ore 

experts in their own disciplines. For a prosp,-ctivc study approach a bu)(.'­

linc {pilot) .tudy b u,uully conlluch:ll tu i:ct uc11uui11tcd with the tuq;ut 

population locution and ovailnble resources which facilitate operullon. 

For which ever survey design, a proforma appropriate for recording of data is 

used. Analysis of collected dotn 1s c:irried out st:1tistlcally and Interpretation 

und conclusions then obtnincd (Jclliffc I IJ66). 

l'rcvlous s1udles on food consumption employed a combination of 

techniques Including dietary rccal� anthropometry, questionnaire and 

interview, roocl supply inventory am! �ocio economic cl:1\\ �lr;11ilicntlon. 

Such collected data were finally analysed usins such stutistics as correlation, 

rcgrcssion und compurutlvc {chi square) unaly:..:s. Cllrtuin technique� huw­

ever tend to suit certain environment due lo varying cultural back grounds. 

Nicol ( 1959) conduc1cd u food consu11111tion sttldy on the protein 

requirements of seven n1ral Nigeriun forming communities by cstimuhng on 

comparallve basis the caloric intakes umongsl the community households 

nnd then compnrin1t with reference irotal<e.s, Nutrient conversion 
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,vas then determined using the F.A!O. (Ch111£ciled 1953, , .) convcnion 

tables and also the laboratory analysis or certnin other foods. Height and 

weight or subjects ,vere taken and comparisons m:ide by sex :ind age group 

Rerulls using means and percentages lndicntcd L11ilt subjects from cereal 

a.re'1.S tended lo be ulller than 511bjects from yilm eating zone. High per­

c:iput quality protein (Slgm) intake in contrast lo lower intake (5 lgm) 

were rc:portcd lictwcc11 ccrclll consumers in lhc Nurth �ntl ymn co11,u111cN 

In the South. Clinical conditions however exhibited only little differences 

on the subjects. 

The Rockfcller research te:im (1962-63) assessed the nutritionnl 

status and food consumption paucm ol Ubom11 (Ellltcm Nigeria) house­

holds. The techniques Involved anthropoinetric measurements - household 

meal weigh1ns- £or seven days and biochemicnl annlysis or blood, urine 

and stool, Comparisons were made in means and percenu1ges of the FAO 

references, and values rcvenled below :ivcragc growth trend. Per cnpuc kilo­

c:ilorie intake (2110 kcnl) w:is cquntly low. '

A study on 1e111onal food consumption, work out-put and nutritional 

status was conducted by Longhurst (1984) nnd ca.rller on by Simmons 

(1976ijin Zaria (Northern Nigeria) rural household� \\lhile Simmon, cm· 

ployed weighed diewy intake technique, Longhunl used the 24-hour recall 

system which wiu converted into nutrienu using tables or nutrient values; 

•
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and estimated physical cncigy expenditure was compared with total energy 

intake. Longhurst equally employed anthropometry and socio-economic 

nsscssmont of households, nnd uslng regression annlysis related nutrient 

intako with other vnrinblcs. Sc11Sonal per caput nutrient Intake was found 

lower in pn>hlll'Vost period (1931 kcul) (Longhurst 1984) in contrast to 

Simmons ( 1976) fmding.s with higher intake :it pn>harvcst period. Tlic 

peasant farmers were found however worse off than the wealthy fanncrs 

(Longhurst 1984). 

The Akufo village (\Vcstem Nigerian) study (Gilles 1961-63) investiga-

ted the Interplay between diet, environment ru,d social strucrure of hous� 
• 

holds. A combination or techniques or tlict.u-y weighing . nsscss1nc nt
1

anthropometry of chUdren, biochemical a.s.,nys, clinical cxnmlnation wos 

employed and findings reveolcd lower colorie Intake ( 1943 kcol) than In 

th:slm (Nh:criu, with 2487 kcul) unll of tho f-/\0 v11l11cs. '

A diclllr)' survey conducted earlier by the lntenlepartJncntol co1nn,illec 

on nutrition for nntlonlll defence (ICNND, 1963) In N\gcrin utilized 
• 

weighing method of individual mcnls o.s were collected from Institutions 

like the nrmy end the school population. Co1nporisons were mode using the 

F AO references. 

I n  tho developing countries studios on tho uso or co1nbinution of tech-

niques in Identifying the ecologlclll determinants or nutritlonol stat11s 

abound, and such com blnullon or techniques have been used In previous 

•
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studies by renowned nutrition1>b ,uch ii.>, WrJy unil Aguitr.: ll !16'!>) ill 

Culu111l>u, Clu":t (197") iu M.:xico. Ruwl.11111 .:I .11 (1977) in GJ111b1.1: 

I lu,,Jill cl al ( 1980) 111 l'Jl..ist.111, Chen cl ul ( I '>79) m M.,1111.11> (llanulJiJc,h); 

Lctham et al (1977) In Kenya and mnny more. 

A quantllutivc study, for example, on the rclallonship btl'l,cen in­

fection and nutritional status of children was ,onductcd in Keneb3 (Gambia) 

l>y (ltowlJnd cl JI 1977) in which were c111pluycd cli111cal c,.1111i11.111u11-.

biochemical examinations of blood for di .case pathoscn and anthropo­

metric measuremenb (height and weight); regression analysis used to cate­

gorise the effects of disease prevalence on lhc nutntional status or children 

revealed deficits in comparison with references (IIS earlier discussed). 

A Kunyun (Kwalc) \tuily (l.cth.1111 1971) rc,cJkil th, 1111p.1ct or 11.--

wun11u111 unil 111ulurrn tn;.11111.:111 un tl1u 1111p1u•c111unt ul hJc111u&Jut1111 ,111<1 

nutrillonul stulus. l"llchnl11uc 111\0lvcil u111hru1>0111c1ry, 1>1u.:hu111lcul 111111lyw� 

and mulllple regression anolysls, on the extent of association bt!'lveen lntes­

linol pamdtc, nnd nutritional associntion. 

Chovc1. ( 1974) had similarly investigated the biological and cullurul 

dctcrinlnunts of malnutrition in D Mexlc�tl v1IL111c usini: ,ocio-ccono1111c 

qucslionnuirc, weighing method of dictnry 11ucssmcnt and anthropometric 

me:i�urtmcnl� In compnri�on of fomllies. Mother-child rclntionship ,n fovour 

of males and poor weaning procc�� were \Uno of the facts revealed 1n the 

,tudy. 
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So 

A study also in a Pakistani village (llussa1n ct al 19110) in1·eslig:ited 

the ccologicnl sc11111g and the local chnrnc1cristtts or 1nalnutrilion using :i

combination or clinical asscssn1cn1, anthropometry and soc1�cconon1lc 

qucstlon11111rc. Results also revealed the charnctcrlsllcs or general low soc1� 

economic stnndard and retarded growth In children. 
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CHAPTER TllllEE 

�IATl!RIALS AND �IF.TIIOD 

The materials employed in the survey included equipments for :ullhro· 

pctric measurement, stool examination, food 11\d diet assessments, and food 

stock inventory. 

The following instruments were :ilso developed and tested during the 

pilot srudy.'-

A map of the study village, "Umunwada" (figure I) which ,vas deve­

loped by the .l.linistry of Survey and Town Planning, Owcrri, lnlO Stnle of 

Nigeria (1984) for the study purposes. The map indicates all the t\l�nry-six 

kindrec! units comprising the vilhge, and the dcmarcati:>ns with the neigh· 

bouring villages. 

The questionnaire: a standard unstTUcturcd socio-tconomic questionnaire 

with 45 questions was prcplll'cd 110d a:stcd (appendix "f), 

Dietary rcc:111 from: A proforma for recording the 24 hour dietary recall 

was prepared and 1CStcd. Columns were provided for breakfast, lunch, supper 

(Jinncr) or lllY fooJ consumed ut u1l11:r 1i110 (a)'pcnJi.i. :i.).

\Vcighing of meals: Similarly, equipment for daily weighing of both raw and 

cooked foods was :1SSemblcd, such 11s the Salter Diec and food scales of 

s - 10 gm and 25 gm accurancy limits respectively. 

flood stock conversion cable: A proformn wo.s prepared for con1-c.rsion of 

toe.ii mc:i.sures to the standard units of rups, spoons and we1ghu 
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(appendix 12). 

Other,: 

The maps of the State and the 1,oQ( Covemment :area :arc :ilso provided 

(:appendices ),2), A lso provided arc the survey work plan, nutrient com, 

position of foods :i.s complied by Oyenugn (1968), FAO (1968), Pbtt 

(1972), Tindall and S:ii (1976); a convcr,ion table of local measures and of 

the high w:itcr content staples; 1111d sane recipes of local di.shes (appendices 

3,9,10,15,19 respectively), 

The study mrc1 Imo State: 

Imo State i s  si111:1ted East of the Niger, :u a fonncr components of the 

defunct Eastcm Region of Nigeri:i. Imo State is densdy populated with 2

lini ted land sp:ace, wt the State i.s endowed with a forest vegetation which 

promotes the growth of root-crops such as cass:M, y:im and cocoyam ns 

its stnplc foods as \veil llS green vcgcr:ible :ind fruit, wt the St:1tc produces 

less of meat, 6sh and poultry products• 

The state a:cuples :an :ire11of about (12689 sq·km) and harbours :!bout 

6,000,000 (5,871,473) inhabitants.&-iwosu ct :ii 1980, Anonymous 1987). 

The State is divided into 21 local government :areas (LGAs), and die Edd 

LGA which i.s ccnlr3lly situated , is the LGA of sudy (appendix 1 ,Cig 1) 

Like other parts o( Nigcri:i, two major dinutic periods (wet :ind dry scas011s) 

exist which coincide with the planning (hungry) and hruvesting seasons 

respectlvcly In tho southern pnrt of lho country. The wet 

scntlon extends from Aprll - November, whllc tho dry 

•
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season extends from Deccmbcr-�l:irch which is ty(lic:11 of rropic:il rnin 

forest :ircn, (Nwosu ct al. 1980). However, there is no clc:ir cut distinction 

berween ,vetnnd dry season as it docs r.iin all the year round except for 

heavier rains during the rainy season, and higher temperarurcs dumg the: 

dry scasai. 

The hnrvc)ting period commences in June, ,vilh fresh m:iizc t111d green 

vcgct!lblcs, reaching its pe:ik between July and December with the yams, 

fruits, cocoyam and plam oil productions. There is n SmAII n:mpmirurc 

ranic in Imo State with nverngcs of 26.7" (ROo 17; ICNND 196S), rcnehing

its peak by r-cbruary and �larch at ll temperature of 26.6° -32.2° C (80-

900 F). The coldest season is bct\vccn July 11nd September nt 21.1 ° C (70° F). 

The Village: 

The vilbge under study is called "Umunwadn" ,vhich is situated in a 

l:ir�r vilage ci Ndiokwu•Amuzi in Jlccn!lnzili-Obo.l'O in Etiti LGA (Fjg. I).

• The Umunwada village is situated 40km l!:ut o( Owcrri, the Stltc

eopitnl and 24km \Yest of Umunhi:i the nc:1rcst urban nrca. It is bordered

on the south by the rest of the vilagcs of lkcna.nzizi and Obowo and on 

the North by Ahiazu LGA and Rtiri ta.vn. The :ircll covers 5·2km in lergth 

wid 2km in width. rhc cntre vilbgc (like the ncigl-bouring ones) is densely 

covered by wildly growing oil pillm trees among dwellings, and ,vith sparse 

bushes 

The cnrirc land surfncc is flat ,vith no hills, vnllcys nor sm:ams nnd is 

not very fertile. The nearest mcim, lyi·Ekeala is 3 km distant and is siruntcd 

in a ncirJibouring vill43c (Umucbubem) thu$ milking ,voter supply scarce. 
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The rural ,vater supply scheme makes tap water available about once in two 

weeks. The rains 21e heavy and 1:ast for eight or more months yearly (April 

to November) :ind contribute$ greatly to ,vater supply. The rest of the year

tends to be dry and hot. 

Ocher infrnstn1ctures available ,vithin reach include a maternity hoane 

(A fugiri maternity) situated 2km away and shnred with the neighbouring 

villni:e, n Hcnhh Centre (lkenan1.i1.i Hcnlth Centre) �ituntcd 2km 11way in 

Alike, with I\ maternity attachment, and mffcd with II medical doctor, a 

l lealth Sister, llcalth Superintendents, Staff Midwives, and Public Hca.lth 

.\ssist3nts. The .lealth centres llS well :u the maternity homes arc sparsely 

equipped. 

Three nearby m11tkets of Nk,vo-Umualoma, Ogbotoukwu and Og\vuma.· 

biri arc shared ,vith neighbouring villages . 

• 

The village: is composed of about 26 settlements which coincide ,vith 

kindred units, or household clusters. These settlements a.re composed of 

about 160 households linked in close habitation with itself llS ,vcll ll.5 with 

neighbouring villages of Ikenanzizi 1111d Ahia.zu LGA; - yet making for 

intra-village farms and whnt is known as "Distant farms" (Ala Mbara). Figure 

I sho,vs the distribution of household clusters. 

A housc·to-housc census carried out showed that the village commu-
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nity h:1.� a population of 502 for those permanently resident at home and 

arc distributed � shown:-

Dirth 5 year olds 

5• I 10 yearollh 

10" - IR year old�

18 ·I JO year ohh

30·1 SS year olds

103 (S8 mlllcs : 

1110 (S(j 111:1l1:S . 

73(30malc.�: 

S? ( 19 111.1fc.). 

87 (3 5 males : 

> above SS year olds41 (26 males:

Socio·ceonomie activities:· 

4S females) 

84 fcrnalcs) 

4 3 femnl�) 

l? f\:ntalo) 

52 females) 

15 females) 

The maJor occupations include subsistent farming. petty trading and 

cRSh cropping of palm oil and palm kernel and s11:h crafts ns basket making, 

blacksrnithing, 1111d livestock keeping of bU3lS Jntl poultry. The n12JOr food 

suples include cassav:1 prepared in various methods, yam and cocC7tam and 

green vegctablcs1maizc, fluta! pumpkin, (Tclfcrn or ugu), "Uha'' and also

palm oil nnd kernel, ns seen during the harvesting or hungry seasons. The 

major c�h crops include palm oil and kernel and these :ire harvested mosdy 

during the dr .y season. 

Taboos and supcl'Slitiow beliefs on foods arc minimal since the shift 

has been from the t.1'11ditiooo.1 religious ,vorship to current chrucian rdigiow 

,vorship. 

Major fenivltics include the Chrittma.s, Easter and Wrestling fcstiv.ils. 

Oth:n arc "manhood ceremony" (lwa J\k,va), "Ekpc mns�cradc" cere­

mony, "Ntumaka" or Annual reunion and harvcstil'I ceremony (Ogokc, 

1978) and alw the "Multi·pitrily" or multiple binhs ceremony (,.111:>u·Eghu· 

Uk,vu") for 1,.,ving hnd ten or mon: b1nh� by n mother. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Methods: 

•• 

• 

63 

A stand:lfd socio-ccononuc questionn:iire was prepared and prcsu:d on 

10 housd1olds oucslde the area of srudy. The aim of pretesting the question­

naire was to cruure adequare coverage of required information, tl1e com­

prehension of questionnaire contents, and co ensure chat the questions 

would :ichieve the srudy objective$. The responses received lacillcatcd appro­

priate modillcntions on the questionllllirc contcntl(appcndi.x 4 ). 

The socio-economic questionnaire based on nutritionQ.f ccologic:il 

fnccors consisted of 45 questions. The contents witl1 11 variables sought 10 

investigate the following: the income, d1c occupation, tl1e education, family 

size, housing structure and community amenities, reproductive history, 

breast-feeding pattern, nutrient inu1kc, food production and consumption 

and food purchasing patterns. 

The dietary iota.kc mcasur111c111 was recorded In a separate form which 

was prepared co consider tl1c feeding pattern of the family lll\d which 

employed the 3 day-24-hour-dictuy recall system. This systcn1 tested both 

the h:irvcst and hungry season feeding pattern (appendix 5). A weighing 

method was :ilso employed to supplement the recall method. Household 

measures were used to quantify die 11111oun1 consumed. 
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l'rcr�tintt rh(' 1lietnry n.����rncnt tcchniqn�: 

The aim was to select applicable methods for use in the stidy com­

munity, and two assessment methods were tested: the weighini; method 

nnd the 24-hour recall method as described in the ICNND ( 1965), The 

24-hour recall method was used in the assessment of larger household 

population of 110; while a weighing method was applied on a subs:unplc 

of r.vclve households to suppkment the rcCll.ll method. A common practice 

however exist in the community of central dining S)Stcm whereby the 

entire family cat from one dish. 

The list of foods available in  tl-c locality and their nutrient values 

\vcre comp ii eel usini: the r AO food tablc-for·usc-in Africa ( 1968), Oycnuga 

( 1961\), l'lntt ( 1972), Timnll nncl Sni ( 1976), nncl Mitchell er nl ( 1976) 

(Appendix !>). 

The dry weight equivalent or staple foods with high water contents 

(H\VC) such as the fermented cassavn p:isu:, yam, cocoy:im J fresh OSS!Va

tapioca lllld com.stJ1Ich paste were determined by drying in an Extracti:>n 

Oven as described by Oycnuga ( 1968), (Appendix 10). 

1\11 food crops were identified, nnd their local food measures were 

determined and reconciled with the standard measures of the cups, spoons, 

nnd weights (orpcndix 20) . 

•
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Procedure for data coUcction: 

The unit of obseMoon ,vas the household where all measurements on 

food consumption and athropometry were carried out. Numerous visits 

were made to C3ch of the households during the stu:ly to :idministcr the 

qucsti>nnaire and collect other relevant information One of the house­

holds was used as the base for some or the laboratory ,vork. 

The aeturtl survey ,vork covered a period of 12 months ( 15 July 1984-

1 Sth June 1985). During 1hc survey period the work pfan (app01dix 3) WIU

closely follo,ved viz: :ill survey inaruments were cnrricd out in the study 

village. The housewife was the rtSpondent because she ,vas responsible for 

feeding and maintniring the family. Thus the housewife 1111d those family 

members whom she fed from her kitdien formed the households. A poly· 

gynous family constituted as many houscholdl as then: were houst\vivcs. 

In such a case the husoond was :uloc:ixcd to the houscwi re of his choice. 

A total of 110 households compri.sing.527 subjects fran the viUagc served 

a.s the st\Jly populnti<11. 

• 

The community was a subsistent (pcasnnt) farming unit ,vho depcn:lcd 

mainly on crops they produced and the sii>scqucnt consumption of such 

crops, t.1onthly food stock was thus recorded on :ill crops produced, by 

me11ns of montliy visits to SO sample households. The visits were carried 

out at the last week ci every month for the 12 months period, canmcncing 

at the end or July 1984. The food crops were initially recorded in Stan· 

danliied local household measures (such as Abe,, Nkata etc.) and finally 

tr.111Sl:lted into kik>gr.un (kg} wcight(4ppcndix 19). The monthly food sroclls 

• 
' 
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arc prc•cn\cJ in  cl1uptcr four 1tnJ in appendix I !l. 

Incidences of infectious discll.SCS were identified by the end of every 

month (for 12 months) by personal visits to the 110 households. The 

disc:ucs identified included the signs 11nd symptoms of gastroenteritis such 

as diarrhoea and vomining, those of fever (or signs and symptoms of 

malaria), dysentery and worm infection. The signs and symptoms of maras· 

mus, k,vashiorkor and other deficiencies in their various severity states 

were however not overlooked in the reporting system. ldentific11tion was 

done by observation of subjects, physical cxaminiition and interrogation 

ol th1: hou�wivc) unJ the Ji)CJ)C victim. l'rc,.;houl chilJro.in were the t.uyet 

population for infectious disease idcntifie11tion ( 6 -60 months) since 

they were the most infection - risk group. 

Specimen of water supply was collected with a specimen bottle every 

cwo months and examined under the microscope for identification of 

intestintil ,vorrns and their ova. The water sources included tap water, sac:un 

and pond wotcr. Results were recorded, samples of stools were wso collec­

ted from preschool children once during the study. The samples were pre• 

served with forrno-saline solution and packed in special specimen containcn, 
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:ind transponed to the dep:an:menw laboratory at U.1. for the idenrifiearion 

of worms and their ova. The venue for stool and wuter cxamuution was 

l11ter shirted from the department to the investigator's compound, by setting 

up a micro-laboratory bcc:iuse of tnnsporution problems. Thus the cxami· 

nation of fresh stools and water were concluded, and results recorded. The 

stool examinQtion technique and the identilication of micro-org:inism had 

been previously m3.Stercd under the supervision of the dcpanmenw labo­

ratory technicians, and the rupervisor at the depanmenw l2bor.11ory during 

the pilot nudy and :as de.scribed in \Vilcoclu ct 111 ( I 978). 

Anthropometric mc11urcmcnl: 

The assessment was carried out during haJVest SCILSOn (September-­

October 1984), and during hungry season (April-�lay 198�)
1 

foUo,ving 

the technique set out in \VIIO/ llAPn9.1, md JcUiffe (1966) The height, 

,vcight, mid arm muscle circumference ll!ld the triceps skin fold of the left 

arm were me:uurcd. Supine length of infants rather th11n heights were 

meffl1rcd in cm (using the infontometcr) while older childrc_n and adults 

height were me:isurcd with n venienl wooden mcnsllring scnle \Vcights were 

me.uureJ using bathroom weighing scale for 11dulu, Qnd s.ilter spring balance 

wclghing scale attached to o c11rry-cot for infants. Arm circumfcrcncc \\•as 

mcasurcll using a tape measure (for all )\lbJtCtS) and tnccps si.,ntolds wc:rt 

detcrminc:<l using a pair of callipers (nil subjects), All 111scssn1enn wcrt made 

by visiu to Individual households, 1hc lnvc�tig3tor's compound. Infants 
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weights were taken naked ,vhilc adults weights were mken standing with 

the barest clothin� and no head gear to minimise inflation of result'!. 

Heights ,vcre taken without head gear and foot wear. AU cffortS,vere made 

to obtain the measurements of all infants o.nd children, wh ilc only a few 

adults responded for mcnsurcment. Similar :zsscsscmcnt on height and weight l'IQS

repented on n 12 corresponding subsample households in 1989 as a followup 

;is,c:55emcn1 on the popul�tion. 

The me:1Suril'£ equipments were st:indardised 11t the commencement 

of e1ch session. All mcasurcmcnis were taken t\vicc and the mean recorded. 

A known weight (a stone of 1.25kg) wa.s used for ch«king the instn1mcnt. 

The use of each equipment by the same investigator wa.s mainaincd in 

order to enhance the mastery of the use of such equipnent and also im­

prove the uniformity of results recorded. He�t ,vas measured to nca�t 

0.1cm, and weight 10 the ne�rcst 0.1kg. The skinfold ,vas :ilso n-c:isurod 

to nearest O.Sn1m, and the arm circumference w:u measured to the nearest 

0.1cm. 

Que1tionnalrc odministmtion: 

One hundred and ai1tt) quc,1ionnnircs were evcnrunlly gdmiristtrcd 

to the housC\vivcs of the households orijpnally mapped our, by personal 

visits bct\vcen September and November 1984. The questionnaire was 

administered once during the study. Since the respondents were prcdo­

min1U1t!y initcratcs, the contencs of the questionnaire were orally admini· 

,tercd and rC$pn1ucs recorded in the prep:1Icd form by the researcher. 
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,veights ,vere taken naked while adults weights were taken standing ,vith 

the barest clothin� and no head gear to minimise inflation of results. 

Heights ,verc taken without head gC11T and foot wear. All efforts ,vere made 

to obtain the measurements of di info.nts '1Jld children, while only :i ff!\Y

adults responded for measurement. Similar .zsscucmcnt on height and ,vtight W'«IS'

repeated on n 12 corresponding subsample households in 1989 llS :1 followup 

:U$CSSemen1 on the popul:11ion. 

The mc:uurirt: equipments ,verc stnndllJ'discd .it the commencement 

of each session. All measurements were t:ikcn twice and the mc:in recorded. 

A known weight (a stone of 1.25kg) was used for checking the in�trumcnt. 

The use of each equipment by the same investigator was maioaincd in 

order to enhance the m:istcry of the use of such equijXllcnt and :ilso im· 

prove the uniformity of reswu recorded. He�t was measured to nearest 

0.1 cm, :ind weight to the nc:1rcs1 0.1kg. The skinfold ,v:is :ilso n-c:isurcd 

to nearest O.Sn1m, and the arm circumference w:is measured to the nearest 

0.1cm. 

Questionnaire odministmtion, 

One hundred and ai>t� questionnaires were evcntunlly admiristt:rcd 

to the housewives of the households originally mapped out, by pcrsa,al 

visits bct\veen September and November 1984. The questionnaire was 

administered once during the srudy. Since the respondents were predo­

minantly iDiter:itcs, the contents of the questionnaire were orally admini· 

"crcd and responses recorded in the prep31ed form by the researcher. 
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lntcl'prctatlon of contents were mnde in the simplest l11ngu11ge, for better 
• 

comprehension of idea for the respondents. 

One hundred anu ten housewives responded adequately and coopcra· 

tcd fully in the completion or the forms nnd the 110 qucs1ionn11irc) were 

finally completed nnd collected. J-lowcver, 0 households ( 

cooperation for various reasons including politic:il binscs. 

Dietary lntnke n1cnsurcment - the recnll 111e1hod 1

%) rcluscd 

A three day:24-hour diet:try rec\!I mcllSurement was.�:irricd out on cnch

household. for uniformity, the 3 selected d11ys within the week included 

Monday, \Vcdncsd11y nnd 17ridny during September and November I 984 for 

the hllIVCSt sellSon; Md same repe11tcd during April 11nd i\\11y 1985 for the 

hungry sc:ison. Mond:1y renceted Sunday's consumption, �s Sundny mc�I� 

reflected the best men! of the week during April 11nd i\1:iy 198S for the 

hungry SCllSOn. A totlll of 6 intllke forms per household were completed 

during the entire survey period. The adminismition of each form involved 

conducting 11 rigorous enquiry (lasting 45-60 minutes) from the house­

keeper concerning nil meili dlld foods cnten by :i household during the 

previous 24 huur. That is, 1111 account of fooJs eaten on SunJay w:u taken 

on i\\onday. Thnt of Tuesday was taken on \Ycdnesday and that of Thursday 

was wen on Frida. The 24 hour food rcC311 commenced from the time of 

interview 10 the same period on the previous day. For example, lntcrToga-

•
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uon by 8 a.n1 irdicatcd roods 1:ikcn fro111 that 8 :i.m. 1�1 1hc 8 :1,rn. or 1hc 

previous d11y. The number ond amount or ingredients used in  prq>ll'll\l a 

meal or food wos determined in st11ndardiz.cx! household utensils. These 

illllOunts ,vcrc recorded and Inter convened into sr:indnrd measures nril 

weights, nnd into the corresponding nutrient values, using the corrplicd 

list of food nutricncs 11nd their vnlucs. 1 nrormation wns colhrtcd on all 

foods consumed inside and outside the household during the 24 hour period. 

Methods of olrulntion and conversion into nuaicnt Vlllucs, d focxls with 

high ,vntcr content :ire shown in appendix l'1,1l1c recipes of some s:implc 

n1cals have cqulllly been prcplll'cd (in appendix /:,1. Thus, during the pilot 

study all ingrcdicnlS were ,vcighcd, the hou$ChOkl n1:.t.urcs Jnd the equiva­

lent wc:ghts were: CSlablishcd so that during the recall interview 1111 foods 

,vcrc rc.idily uunsl:itcd into the cquiva.lent qu2nrity. Over 660 die1:1ry 

forms were completely filled out at 6 for c:ieb rousehold for both lnrwst

and hungry SClS<JlS.

The irdi\lidual food portioning ,v11s lxas::d on lllloc11tion (to consumers) 

of any me� eaten within the rousehold, and this method which was ancor­

por.lted into the diet2ry form was effected 1n the field through ll ngorous 

enquiry from the housc,vifc a.s to the dinit1 style of exh member. Bu:d 

on th: allocation tcxhnique foods and their nutrients were portioned to 

each a>nsumer. 

To supplement the rcall method usal in assessing the luger howc:­

holtl populJton of I 10, :1 wcighi,l: n1cthod and� rcall mctlul wtl"I.' both 

014J in th1: Jii:ury ,ncJSurcmcnt of :i sibs:implc rl twclvl" ,dt'trcrl mu� 

holdi. Comparisons were m.:idc on both m:thods, thu• rur1�r vllhht11g 

the recall method gcncnly Cf11>loyed in the study. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 71 

Diclary inu1l.c 111.:-.1>un:111c111 - lhc wcii;hi1111 111cthoil: 

1\velve households (out of the original 110 households previously 

employed in the 24-hour dietary recall QSsessmcnt) were used for the weigh· 

ing method (of dietary assessment). The 12 subsnrnplc households consisted 

of 62 subjects. 

The list of foods 111•:iilttllc in the study nre:i and rhcir nutrient vnlucs 

were compiled l\$ previously described. The clry weight cquiv.ilcnt of s1.1plc 

fouJ) w11h l11i;h w.11cr contcnu )Uch 1c. thc fcrn1cn11:J c:l):.JVII pl&)\\:, yu111, 

COC0)'41ll, fresh QSSav.1 topioco, and corn surch ptLSte were previously 

Jctcrn1incJ 1,y drying in 11n octraction oven� dC)cnlJcd t,y Oyenugu (lYGII) 

(Appendix 10). 

Procedure, 

I\ det�ilcd weighing technique llS described by Huss:tin :inc.I Abilull:ih 

( I 980), Olusany:i (1979 :ind 198S) was cnrried out d:tily for three selected 

JaY) u( tho.: wcck (SunJuy, TucoJuy a11J 'l'ltuf)J.iy) 011 c-.i�h uf thc twelve 

subsample households. By this method wl mews (including snacks) c:iten by 

each o( the household mcmbas were recorded daily under each household 

column. All raw ingredients and the qu:intitics used in each meal (or snack) 

prepmtion were weighed and recorded. The quantity of cooked meal, the 

meal portion :is consumed by each household member, and lcft·OJCT me:il 

were all determined in gramme weight. The rcspcc:tive nutrient values o( each 

cooked meal were determined using the food composition tables, and accor­

Jini: to the me.ti portions of inc.liviJu.il ho1.UcholJ 111crnucD. /\ 1wcn1y-fuur­

hour rceall lntcrvicw followed each days weiglung. 

Convcnlon valucsr 

The actual quantity (in gramme) of the naw 1ngrtdicn" 11\<'J in rach
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meal wo.s determined by calculating the dry matter proportion of the smple 

foods ,vith high water contents (M\YC) o.s shown: 

Percentage dry mancr of the crucuhned food, divided by the percentage 

dry m11tter of the corresponding food on the food table, and then multi· 

plied by the qu11ntity of rnw food:-

('6 dry n,attcr of calculated food 

(� dry m11ncr on food table 
(Olusnny111977, 1911S)

X 

weight of row food 

I 

Correction was n1udc for protein tiuuliLy IJy using an NrU of GS% �core on 

c-Jch mixed protein wlucs of the meal (relict 1976, Olusanyo 198S, Nna·

nyelugo 198S, FAO 198S). 

The c;irotene vnlue of each food wo.s divided by six to reflect the rctinol 

equivalent as vitamin A. 

It wu assumed that all irgrcdients consumed in a meal was shared in 

the s�e proportion except for meat or solid fish scrvin� which were 

shared and weighed separately. It ,vas assumed also that losses due to evapo­

ration in any cooked meal were insignificant. 

Calculolion: 

Calculations were made to determine the tocal nutrients in c:ach meal 

or food, the total nutricnt.S for oll the meals of the day, and the total nut ·  

ricnl) per consumer w. derived from tl1e 10011 nutr11.:nb of the day. l'inally, 

the total nutrients consumed per person for each of the three d11ys were 

calculated, and the mean consumpticri for three days obtained (Appenduc I'). 
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ComptLrisons were finnlly made between the nutrient vnlucs from the 

,vcighing 11nd those from the recall methods using n srudent "t" test (Appen­

dix. I 3 .. ). Comparisons were nlso n1ntlc between vnlucs fron1 the weighing 

n1cthod and the FAQ (1974) and (198S) reference vnhcs according to age 

groups In 1974 11nd 198S l�AO references. Results 11rc given in chapter four. 

Livestock a.sses-s1nent, 

The kilogrrun weights or livotocks chicken nnd goats ,vcre obtained by 

converting their numbers - Into weights using the followirg methods: 

Chicken- The ,veight or 3 slaughtered and "dressed" chicken were recorded 

11S 2kg. 2.2kg and 2kg respectively. Dressed livestock refers to the slaugh­

tered and cleaned whole carcllSS including the cleaned cntr111ls, uortlcs, 11nd 

hcnd. The average weight of 2kg (2.06kg) was used as the weight fer one 

chicken. 

Goats- Likewise, the "dressed" weight or 2 slaughtered goats were recorded 

as I 2.Skit for the shc-gont, and 12.5 for the he-goat (�lkpi) The nvcmgc 

,veight or 12.5kg was used as the weight of one goat in the study. These 

livestocks ,vcrc however of local breeds. 

Food crop inventory: 

Food stock inventory was done in order to determine the food pro­

duction and consumption pattern pani01larly as affected by the harvest 

and hungry seasons, crops were measured in their natur:il cleaned st:itc. 

ny the month of J unc though a hungry sc:uon, the e:uly culliv:iton h�d 

started to harvest the c::1.rly crops like m2i1c and green vegetables. The food 

producU>n measurements were recorded 1n known local household 

measures and were converted into kilogram (kR) weight mcasurtl u gi\'cn 
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in nppendiccs 19, and 20, Palni-nut is covered and recorded a, palm oil 

and palm kernel using the covcrsion able (apcndix 20) 

Corp productions arc ranked (or harvest and hungry seasons to facill­

cnc comparison between sc;i.sons. The prcccntagc ranking is derived from 

the qu11nlty of each food-aop, In relation to the total quanlry of crops 

produced by a household in thin sllme seMon. 

Monthly food production per household is shown in figure 5. The figure 

is derived fro1n monthly records of food crops. 11,c food productions of 

a sul>slln1ple of 22 randomly selected households were compiled on monthly 

basis, Percentages from 101:11 productions were dctcrnuncd a, shown i n  

figure 5. 

�lclliocl or dnla :innlysis: 

All data collected &om the 12 month field work viz the sodo-cconornic, 

£ood production and consumption, morbidity pattern, food intake.and the 

anthropometry were compiled :111d t:ibulatcd, first :is comprehensive liSI

of lllblcs and then separately 11S summ11ry tiblcs. The comprehensive tllblcs 

arc shown in the appendices. 

The 10Cio-economic nriable1: 

For the analysis of the socio-cconorruc data on the quc.soonn:iirc a sconng 

system based on eleven key socio-ccononuc vmables wu devised. The 

weighting of ca.ch variable on the scale :u,d :nsigning of points 10 each 

variable was b:iscd on arbi crary weighting ,yuem depending on their u-

1umcd 1nOucncc on nu,rioon of the population. 
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The anthropometric data: 

The height-for-age and weight-for-height arc predominantly wed in 

:isscssing the nutritional st:itw of children according to age groups :u11J 

sexes. \Vhilc ,vcight-for-hcight indication is wed in 11Sscssing the older child· 

rcn and tl1c adults. \Velghi.for-hcight indcit for 6-60 montlu old children 

was also used (as in  the 1nultiplc regression an.ilysis), 

The observed values of ti� nutritional status wing the� ( 1983) 

references and the st:indard deviation and percentile sysccms arc lhc.n com· 

pared bet\vccn the hllrvcst llnd hungry SCl50n, and between the mean­

observed values and the W}f o ( 1983) reference. 

The extent of growth in the 6-24 month old• infandwas assessed 

by calc:ul:11ing the difference in their w,:ights between the h11.n1cst season 

(1984), and the hungry se:ison (1985) indicating only a six n1onth assess­

ment interv:al (table 24 ). 
• 

Limitation on dietary int:a.ke measurement: 

Every effort was made to determine the nutrient intake of the indivi· 

dual during the Study. But the problem scill rem:iins on the accuracy of 

individual food portions in a situation :u found in the stu:iy village where 

central dining from one plate by household members obtained, as reported 

by Passmore ct al (197'\J and Rockfcllcr (1963) a.t Uboma. Information 

wu therefore obtained largely through 24-hour dietary rec:all,supplcrnented 

by direct food weighing of a subsample of t\\tivc households. 

Dcu:nnination of morbitidy, 

To assess the gravity of infcctio.is disease incidences in the population, 

some selected duca.sc pattcr�on the ruk populauon (the ch1ldrcn), were 

•

• 
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invcstigntcd n,onthly during the study pcrioJ. Stouls and \\�lier �upply were 

cxll!Tlined for probable contamination by intcstin:11 wonns. 

Monthly visits were made to each household usually towards the end 

of the month to take stock of the occurcnccs of each of the selected five 

tlisl·JS� 011 the t:1rgct group (birth - S years). The sclcctl-tl tlist."JSCS were 

fever (indicative of mnlnrin), cough, cntnrrh, nnd fever (indicntivt of rc<pirn· 

tory met infection) and diarrhoea ond/or vomitung (ind1cntivc of g�rro 

intcstino.1 infection). In recording disease incidences a bout or each disease 

lasting for n puticular period (n week-4 weeks) or a disease which rcl:ipscxl 

Md reoccurred ,vas regarded as one incidence. As many victims as conmac­

tcd the discucs in each household at nnv sin((le period were recorded under 

one periods as one incidence (sec nppcntlix 18). 

Stools were collected in a cont:1ircr and either preserved with forrnol· 

s:ilinc solution till r�dy for cxnmination or cxan1incd fresh J7or c,ami�· 

tion a 1inlc scoop of faeces was deposited at the centre of :i clc:in slide. 

A drop of lugmls iodine added for clcarity of inspcaion 11nd finnlly covered 

with a slide cover. The microscope (lx400) magnification was adjusted fa 

bcncr viewing and the slide cximincd thoroughly all through the slide for 

the prC$Cllcc of any of the worms or their ova, viz - Ascans Lombriocoidcs, 

Ankylostoma (hook-v.orm), mpc worm, and Trichuris-TrichiuriL 

Sunplcs of water sourtcs, up, StrC4m and pond water were ach 

cxanuncd under the miaoscopc for the presence of 1ntcstinaJ worms or 

their ova. 
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The ,vater sample ,v:is tllkcn in a smnll tC'lt·n1bc, cenrrirugcd nncl the 

excess water decanted. A drop of the sediment was examined using the 

above described method and the presence of worms searched for: tests ,vere 

repeated for furlher confirmation and the results recorded. 

The monthly di.swc distribution pattern of the preschool children 

(birth-S years) fa- both hnrvcst and hungry seasons arc shown on tables 

�J.i\'1� 28. 

Comparisons were made using pcn:cncagcs, nnd statistioll technique 

(of "t" rest) in differentiating between the harvest nnd hungry variations. 

The corrdntion Md regression analysis were employed in identifying the 

contributory fa.etors to malnutrition. 

The corrclotion and regression anaJysis: 

In order to 11.sscss which factors were more contributory to m:ilnutri• 

rinn in the- �1111fy villngr, �omc �clcct<:d vnrinhlc< were rci;rl.$\cd ai;ain�l the 

nutritional status and the nutrient irt:ike of the target groups - the children 

< 10 year olds. A test of 4.ssociation using Correlation (r) technique ,vas 

a!Jo carried out, between each independent variable, and each dependent 

variable, in order to determine the degree of association bct\vccn each pair 

(nppcndL'(. /A-.. ). 

Variables used in the analysis include the nutrient (caloric) intake and 

nutritional scores of children< IO year olds. 
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The nutrient (c�oric) intakc.sof the nsk group (children� 1 - 10 year 

old) were wed as the nucrient int:1ke indicntors:That is, the households with 

the target :igc group consisting of (sixty) 60 out of tl,c totlll 110 

housd,olds were selected :IS die n�Y s:unplc size for the corrdar:ion and 

regression :1n:ily,is. The percent ('JI,) of obscrYed over tl1e expected (FAO/ 

Wl-10 1985) kilo-<:alorie intakes t>I � 1 year to 10 year age range form::d 

the score for ca.ch age r.ingc :ind this score was reduced to a 10 point maxi­

mu,n score for the expected int:i_ke. 

Similuly, cite observed weight for hci�1t indices of d,e .J; 10 yc11r old,

(combined sexes), (WHO 1983) were used. That is, the pcrc:entogc ratio

of observed over the expected values formed the nutrition:il st:1tuS score

foe c:ich eligible child. Each score wllS further reduced in proportion to the

expected rmximu,n value of 10 points, 

The v:>.riablcs were derived lrom the soci<>-cconontic scores of income, 

occupation, cdu0tion, fa1nily size, food crop production, food crops con­

sumed, extra foods purchased, and those of caloric intake score for� 1 

year, 1.1-3 year, 3.1-5, 5.1-7, 7.1-10 yc:i.n as independent vm11blcs, 

as well as the nutritional status scores of the corresponding age group as 

dependent variable,, 
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Computer analysis (using the SPSS p11cka1te): 

A computer analysis ,vas done using the regression variables to deter· 

mine the association bet\veen each of the determinants of malnutrition (i.e. 

the independent variables), and the nutritional st:1tus and the nutrient inuke 

respectively of each of the ngc group of children <JO years old. 

for the regression and correlation analysis, the eligible households 

composing the sample size were those households with children or a child 

aged <; 10 years, and of the children who equally had complete nutritional 

srarus and nutrient intake datu requirements. 60 households on this bnsis

formed the s:imple si1.e for the :in:ilysis. 

The r�ulu of the cnrrel,tinn :tnrl rhc mulriplr rrr,r�<inn :,n:,l>"<i< :,rc­

Jho,vn in chapter 4. 
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CHAl'1'ER FOUR 

RESULTS 

The chapter presc.na the 6 nding'i of Ute study conducttd in the rural 

community of Umunwadn village (in Imo Sat.e) in 1984/85 a.nd 1989 

periods, 'It shows u1e demography, the $0(:_i�cconomic characreristics, the 

food crop production nnd consumption patttm of the community, W1d 

indi�tes illso the nuaitional status of the population (assessed d 1rough 

anthropometry), and the relationship of d1ose ccologic:u factors on ihe 

nutritional st11tus. The results 11re dius shown on cables 4 to 32. 

11,e dernograpliy or the village 

The demographic survey showed that ihcrc were :ibout 26 clusters com­

posing the Umunwada village, and d1csc were comprised of about 160 

householck. Out of the 160 households useful data was obtained &om 110 

(68.8%) households. The total population from die households were 527, 

wiih 238 (45.2%) 1nalc, :1nd 287 (54.8%) females (Table 4), 

The preschool age population was 128 (24.3%); ihe school ngc population 

ol 5.1 - 18 years old was 191 (36.2%), while ihe adults population (18.l 

- 60 yeais) ,vas 188 (35.7%), and that of the aged ( q 60 years) wa.s 22

(4.2") (Table 4 ) . 

•
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Age (yr) 

.::. 1 
-

1·1 - 3 

31- S

s,,-7 

7-/- 10 

IO•l- 18 

18•/- 30 

30•/- 60 

> 60 

Tomi 

81 

TABLE 4 

Distribution of population by age (yrs) and sex 

Sex No. 

Combined 19 

Combined S3 

Combined S6 

?. I 17 

F 21 

�i 26 

F 20 

M 38 

11 r,7 

r,1 15 

F 13 

M S7 

F 103 

M 14 

F 8 

S27 

• • 
• 

- - -

3 .6 

10.1 

10.1 

3.2 

4.0 

4.9 

3.8 

7.2 

12.7 

2.8 

2.5 

10.8 

19.S 

2.6 

1.S

100% 
---
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Appendix 6 also reveals that the entire community was prcdomincntly 

of Ron1an Catholic denomunction with the exception of 4 (3.6%) protestant 

households. 

Socio-economic aclivitic1:-

Prom the pilot study it Wll.S observed th.it the major occupations include 

�bsiStent (;urning , petty trading :ind cash cropping of pl:un oil and palm 

kernel and such cr:1fts IIS basket nukini;. blac�ln1thini;. and livestock 

keeping of goatS and poultry. The rn.ajor food staples include ca.ssa\'ll pre­

pared in various methods, yam :ind cocoyam and green vei;ctablcs of maize, 

Outed pumpkin, (Tclfcrin or ugu), "Uha" and also palm oil and kernel, 

as seen during die harvesong or hungry seasons. The major cuh crops 

include pahn oil and kernel and these :ire harvested mostly during the 

dcy se llS on • 

Tabo� and superstitious be liefs on food arc nunimal since the shift has 

been from the craJitional rclipous worship to current chrisd:an religious 

worship. 

Major festivities include the Christmas, Easter and \Vrcstling festivals. 

Others lllC "lllllnhood ceremony" Q\VQ Ak-va), "Ekpc m:uquernde" cere­

mony, "Nrumak.a" or Annual reunion and harvcsong ceremony (Ogokc, 

1978), and also the "Multi-parity" or multiple births ceremony "lgbu­

E!ghu-Ukwu ") for having had ten or more births by a mother. 
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Socio-economic ,coring: 

The milxitnum scores for the nbscnec of rnal1111tritio11 lrnils from nny of 

the 110 households is equivalent lo 100 points (100%). The overall scor� 

fro111 the 110 hou�holtls Jrc shown as:-

M111.in111m scorr 

II ighcst score 

Lowest score 

'l'lu; runi;u 

(Appe11tli XI 6) 

100 points ( l 00%) 

65 points (65S') 

30 points (30%) 

CIS - 30 (:!Sl') 

Figure 2 shows thot 78(70. 9%) households scored !:. SOSi, 27 (24 �) 

households scored 51% - 60%, while 5(4.6%) houi;chulcls .con·,l 61%-65�. 

'l'lw ,11•1•11pali1111 l1·H·I· 

'l'Jlilc 5 unJ lii;urc :J prcacnt thll u,crull vic11 uf uccup,ctlucrnl p,cllcrn, 

11 hilc Appcncl!X 7 i� u ou1111nury uf uccupaliu1ml 111,clb. 

1'1:lly trading nntl pcnsnnl fnrming ,�ere: thr prt·vnlrnt occupation in 

the community, ond fcmnlo spouses dominnlt•cl these occupnlion. F.m· \ 

ploycc occupation ond unemployment were the lc:u1I occupation \\!ale 

spouses dominated the selr-employmcnt sector while tho dccea.scd mlllc 

spouk:S accounted for 95� (20 out of 21 tlc.1d spousci)(.pousc mortll!ily. 
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'I hrcr hunrlrrrl nnrl glxt;, two (56.9%) out or n total or 636 (1005') 

Wtrtrrl11rnlrrl, whilr 274 (11.3,01\�)wot. 11nrrl11rnlrrl Thr lilrrnry l1vrl lrn. 

rlerl lo be high wilh over 50% as lilcralc populnlion (Tulilc 5). 

Of tho 362 (100%) educated population, 21�8 (68.5%) attained pri111nry 

ril11rnli11n lr1•rl. 1)0 (27.1 %) nllninrrl 1hr �rrnnrlnry lr1TI nf r1l11rntin11, 

"hih• I 6 ( •I ·•lr,I:) 11ll"i11crl tlu: po�I sccuurlnry 11·1 .-1 ur 1·1l11cali1111. Thi, iu­

rlicnl� that Lhc high level of l.itcrocy notwilhsl.nnding, the majority of 

thr. populntinn nllninr,1 thr prirnnry lrl'rl of c•ducalion. 1\ rrn,onnlilc 1111111-

ber attained secondary cducolionnl level, LOB (27.1�), while only a minute 

proportion (4A%) attained n posl secondary education leicl. The offspring's 

lilcracy ratio did not appear discriminalory since primary school nttainmcnl 

rrvrnlcd lhnl 1•�2(51%) wen• rnnle11 while 136 (tl8.1)%) wrrc frmnlr.ll. Thr�r­

,•,1111lnry �rh1111I l111rl nllninmrnl rr�rnl• 1:1(01 �) 11 1 111• 111nlc·•, 1d1ilr :1( 11)�) wrrr 
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TARI.F. 5 

Socio-economic chornclcrislks of lhe communily 

-------------------�----------�------------

Oce11palio11 or llouEcholds 
Occupalion No. or spouses 

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

Fun11i11i; 
Trn1li11� 
Employee 

Sdf crnploycd 
Urwmploycd 
Or1•1•11>t'1I rallll'rS 
Uccc11£cd ,nolhcni 

l.cvcl or rducnlion

(12 

14 

36 

10 

20 

l 

Population 
-----------------

Total populution 636 

trlucotc,I popululion :.162 

Uucclucatr.d populntion 274 

l�1l11rn1rrl populnlion:
l'rimnry educnlion 2•18 

Srcnndnr) c-1luoalin11 ')0 

l'ol<I ,..., • .,n,l11r) ,·,lt11·1 1li1111 I<, 

Uncducolcd populnlion: 
Uncducntr,1 f11lhcrs 45 

U11c1lucutc1l molhcl'll 611 

U11c1luculcd offbpringa 130 

Unctlucatrd relations 31 

lln11k'hol1l� with no rclucnlion ol nl II 

------

------

- --- -----

27 .<10 

29.0 I 
6.73 

17.31 

0.64 

').6 

0-05 

� 

----

LOO 

:i!i.9 
43.1 

68.5 

27. I

I, I 

16.4 
21�.u 

47.5 

ll.3

10.0� 

--

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

-----
--- --
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Income len:I of households 

Income(�) No. or 1111 �

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

I -50 17 15-5

:i, _, 00 11) I IJ.3 

101-200 31 28.2 

201-300 24 21.8 

:1111 100 17 15.!'i 

401-500 02 1.8 

Fnmily ii1,e 
No. per 1111 l�rcq. or 1111

1-4 30 34.Sfi 

5-U 56 50.91 

'J - IL JC, 14.55 

ni�1ril111lir,11 nr lil·r r,ff�pri11g� 
No. per Hll Freq. or 1111 5' 

------------·--------------
-

0 3 2.73 

1-2 17 IS4S 

3-4 25 22.73 

5-6 30 34.55 

7-8 19 17.27 

9- 10 8 7.27 

�lortnlily or offsprings
Nn, nf ,lrnlh'l/ll'if1• F'n:,, ... r "if,· , 

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

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

0 •i7 42,75 

1-2 39 
3- I�,: J • .,

:i -4 111 16.:�(I 

5-6 5 4.fi5

� 7
0.')I 
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(Conti.I.) 

Age of offspring al de.ith 

J\gc range (yr) Freq. uf 1111

Less than 1 12 10.91 

1-2 23 20.91 

3-4 9 8.18 

5-6 9 8.18 

7-14 15 13.64 

No dcnth occurred 47 42.72 

Housing stn1eture 

Structure No. of IIH 
-

noof 

Zinc 90 81.82 

Thatch 15 13.64 

With Ceiling s 4.55 

Wall 
--

Cement 80 72.73 

,\1ud 25 22.72 

Special decoration s 4.SS

Floor 
--

Cement 73 66.36 

i\lud 
37 33.64 

Spcciil! decoration 
n ii 

Compoun<!_ 

Cement fencing 
29 26.36 

28 25.46 

Stick fencing 
S9 48.18 

Open fencing 
Special decoration 
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females. The literacy proportion of the entire households rcve:ils 9,l'J{, 

fathers as educated, 11.3% mothers as educated, 76.8% offspring5 as �du­

cated and 2.8'1 relations :is educated, indicating the higest literacy propor• 

tion ol offsprings, followed by that of mothers, lathers, and lastly the 

itlations. 

The average number of primary school individuals to any howehold 

was 2.35; the average for the secondary school attainment ,vu 0.8, and 

the avcra&e for the post-secondary ,vu 0.1S respectively. With die exception 

ol 11, every household had :it least one primary education person with 11 

maximum of 6 primary school individuals per household. This situaiion 

suggests a literate community. 

A household was composed of die parents, the offspring5 and the relations 

Hvin& under the sa1ne roof and pcrrnanently resident at home. 

A family s11.e ranged &om 1 to a maximum of 11 members. The one 

member family was usually 3 ,vidow or II gnndmother who maintained a

sc puatc house-kcc ping faeili tics. 

But the eleven member household was composed of nuny offsprings of 

the family perm;inently resident in tl1e family . (A visiting family member 

WU not included here). 
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The socio-economic scoring reveals tl,e negative tendency towllids an

optimum socio-economic level of the population With such a non-positive 

statuS the tendency increases to,�rds a negative nutritionnl status of d,c 

commun1ry, 

11ie 1ocio-cconornie varinbles: 

The income of the comrnuniry mcrnbcrs as represented by 110 households 

were graded llS lo,v, moder�tc, or high, 11nd the Income distribution pattern 

of the srudicd households is sho,vn in table 5 

Following the Nigeria Government snlary saJc gr:iding, 67 (61%) house­

hold population ,vas on low income segment of Nl-N200 per month; 

41 (37.3%) were on the middle income segment ofN201-N400 while only 

2 (1.8�) were on the high income segment of N401-NSOO. The calculated 

ligurcJ apparently indicates a ma1timum cuning capaciry of N450 per 

month. A rcndency rowards low Income starus of tl,c popuJ,uion iJ readily 

observed. However, most of die population wu distribuccd along the N101-

N200 income level, That a.s much a.s 17 ( 15.5%) ,vas on � NSO 

per month is significant in  the community. 
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Table 5 presents the &equency of household sizes with their percentages.. 

Two households only ,verc con1p01cd of 11 members while majority of

households were disoibuted between 5-8 and even 9 ,ncmber households 
I

indicating large family size pauems • 

Included an1ongest these parity pattern nrc, tl1e number of pregnancies 

(fig. 4), the distribution of live offsprinl:}', the number of &ad offsprin� 

for e.acl1 househwi fe (Table 5) and the nurnbcr of abortions per wife. 

The generality of ,vivcs were gravida 6-10 ,vhilc.,one wife belonged to 

gr.avid.a 1S, another gravida 1, and one w:is not pregnant (fig. 4 ).

One wife had 10 offspring ,vitl1 all ,alive. The avenge number of live 

offsprings ,vas between 5-6 per ,vife and 7 ,vives had 9 offsprings each • 

t.lale lO female ratio for all offspring, was 276:265.

The moru1lity pattern of offsprini;s indicates that 47 (42.73%) of the 

boUS(holds had no death at all . 22 (20%) households h:ad the average of 2 

deaths each while 17 (15.46%) had one death each, and 1 (0.91%) household 

�d up to 7 offsprings &aths. /T:iblc 5), the household with 7 death.s during 

cluldhood had 14 pregnancies with no :abortion during childhood·

Co\\1WSion appeared 10 be the major cause of &atl11 but tl1c origin of 
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convulsions in the children could not be determined since convulsions was 

merely a )yn1pton1 and not the n1njor di.sciuc. Death� nuril,utalllc to uatli­

tional beliefs ,vere only seven 1 •• The unknown cuuscs which could not 

be :imibuted to any ill healths ,vns 9. Diarrhoc.i was responsible for only 

4 deaths. 

ttlost deaths (20.9%) occurred nt I to 2 years 3ge range. The next 

grC3tCr dC3ths occurred at less th:tn 1 yw nge range. These included still 

births (SBs) ,vhich were normally full term cielivcrics though born dead. 

Sixty-three (!i 7 .!1%) wives had no nbonion. !16 (32.8%) wi\'c:S hnd 

between I nnd 2 abortions each; 9 (8,2'Yo) ,vivcs had bct\vccn !I ,and 4 nbor­

tio-ns C:leh, 2( 1.8%) ,vive shad as much as 7 abonlons cnch, having hu� 14 

and 9 prcgnnncics respectively. 

Each of the 109 mothers breastfed her baby except one wife who h:id 

no child. 

Avi:rngc bri:ast fci:ding duration was 18 months ( I 6-20 months). The

. 
60 ths by one (0.9%) n101her, lllld

longest breast feeding durauon ,v:is mon 

• 4 nths by one (0.9'1(.) mother whose
the lc:ut breast feeding dumt1on was mo 

baby volunmrily sropped breast-feeding .. 
' • 3�� n1onth5 21 (19.1%) ,t.lJ'tCd

Fifty-eight (52. 7%) ,vivcs stancd ,vc�n1n1t nt

bn1 tlY nl I 2 months, 1-·ood supple-
at 6 months, ,vhilc 4 motl1crs ,vcancd O p • 
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menution therefore commenced ac 3-4 months by m3joricy of mothers. 

The common ,vc:aning foods were agidi (corn starch pudding) and 

c:wnva foofoo, ,vhich was of much softer consistency than th3t of :idults. 

The common ,ve:ining foods includcJ- com pap, or com pudding (ngidi) 

by 87 (36.7%) mothers, corn pnp, and CllSSav:i fufu with soup by 68 (28.7%)

mothers, palm ,vine to supplement the above: foods by 12 (5.1%) mothc:rsJ

the :iddicion of egg or meat by 8 (3 .4'16) mothers, the addition of milk by 

28 ( l 1.8�o) mothers, the addition of tea Soumvita or Ovaltinc ,vith milk 

:.ind sugnr by 10 (4.21)(.) mothers, the :iddition or brc:1d by 9 (3.ll'K,) !llOthcrs, 

:iod other foods ,vhich incluuc (cu�1:u-<l, ya1n, cocoyn111, rice :ind pllnt:iin 

by lS (6.3\�) mother. Most of lhcsc foods were not used in 1solaoon how­

ever. 8:iby milk (B:iby fonnul:ir) ,vas sparingly used as II weaning diet. 

Other ,ve:ining foods included rice:, com-cuStnrd, y:un, cocoyam :ind 

pl3nt:iin. The ynm ll!ld cocoy:irn could be mashed or pounded into foofoo 

11long ,vnh phunmin Mil given with soup 1110JificJ front the �Jult'� �UUt), 

h1cac and eggs ,vc:rc very sparingly used. 

Food purcha.scs:-

Typcs of foods commonly purchased arc: shown in ublcs 6. Areas 

d fish (·1ncludino crayfish) whereof grc:i1cr purchases were on the meats nn 1 " 
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an average of N20.8 was spent monthly by a household (table b ). This
was so because meat and fish \Yerc not produced in the locality and were
equa.Jly expensive. Ho,vcve_r, :i loc ol money is expended on stuchy 
foods and mostly on cass:iva, which indic11tcs the greatest demand placed
on cassava foofoo since cassav:i wu the staple for the community. Palm

oil ,vas lease purchased probably because it was produced locally in large 

quantities. The :ivcragc household spent N63.2 per month on food pur­

chases. 

TABLE 6 

Mean monthly a.lloorion of food money (in N) per household 

Foods 

Root swchcs 

Cereals 

Legumes 

Oils 

Green vcgetnl>les

Fruits 

Meal/Fish 

Total 

• 

Menn :tllocation (in N) 
per household 

26.S

8.S 

3.3 

1.0 

1.8 

1.3 

20.8 

63.2 

SD 

t 8 

t 4 

t 0,11 

t 0.70 

t 1.0 

t 0.4 

tl0.0 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 97

Housing structure: 

i\-lost houses in the village were construcred ,vith zinc {corrugated iron 

sheeting) and a fe,v others with thatch for the roofing, mud and cement 

with or without extra decorations ,vcrc used for the walls, and mud or 

cement ,vith or ,vithout extra decorations was used for the floor. Each 

compound ,vas normally procectcd by fencing wich stick or ccmenc, ,vhile :i

few others had no fencing, (Table S ). 

\Yhcre a household wo.s unable financially to construct a modem 

building, using cement, efforts were made to use zinc for roof mg. However, 

fC\Y households still used both thatched roof, mud ,vall, and mud floor 

components to construct houses. 

The housing enclosure which demarcated the boundill)' of the housing 

structure did not strictly determine the rypc of housing structure llS sho,vn 

on T11blc 5 where 29 (26.36%) households used cement walling, 

28 (25.46%) used stick fencing, while 53 (48.18%) used no enclosure. 

The use of cement might indic:ite better fin:inci:11 s1:111Jing of the owner, 

11nd therefore the rupcriority o f  cJ1c hou1>in1i SLTUCturc. Cunvcl")Cly, the u� 

of stick fencing or an open compound might indicate poorer finllllcia.l 

standing and therefore inferior housing structure. "Special" type of en· 

closure indiC11ted exrrn dccorntion on a cement ,valling !illCh a� the use of 

fancy !,locks, or Jccoro11ivc p:iinting). 
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Physical amenitics:-

Thc physical :uncnJt1cs considered here: arc ,vater supply llnd toilet 

facilities. 

1Vater supply:-

All the 110 households 1vith no exception used :ill the: four sources 

of 1v:iter Sllpply. This is because each source had its pc::ik sc:;uon of avail­

ability. \\'ell water ,v,is the only exception 1vhich 1vas not available at 411 

1vithin the locality. Tap ,vatcr for instance, was available but irregular. 

Rain was abundantly used during r:iiny season. Streum water was not very 

aw:ssable because of the long distance to the source but was used when the 

other> were nor available. l'ond wacer was more avmlablc uurmg the rainy 

season. In the absence of all other sources ic 1vas mostly used for dirtier 

1vork like cle:llling of f11rrn products. \Vhcn left to settle over a very long 

period, pond 1v11ccr 1vas cqu'1lly used for other household purposes. 

Toilet fucilitics: 

No household used 1vacer closcc coilet. 40 (36.3696} households used 

open pit h1rrine. 43 (39.09%) used cover pit larrinc; while 27 (24.SS�) 

m11de use of  bush. 

Covered pit latrine involved the erection of smllll hut over the pit 

toilet, with a door or improvised door nnnched. 

The distribution of types of toilet fulluwcd u panicubr ubviou� p�ncrn 

Iii.,• 1111• liHlli« l,ul,I with 1111111 f11111�·Hlj-lllll'lll1t' 1,hu k111ktl lo ll1JI.,• 111ur� lL-.U

or 1hr huEl1 1ha11 rho olh(·r lypca. 
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Food productions: 

Fii;urc :; �1111\\'b llw IN:JI. 111u11lhly pruJucliuu Jo Aui;u"I ( I 1.6%), 

clo�ly rolluwccl hy Uccc1111Jcr { 11.2%), ::icptemhcr ( 11.2�). und July ( 1 U.4�)

\1
1hich were the hurvcslini; n1onlh,. or l lJU4. The 111011th ur Murch rccorJ1nl 

a peak production of (8.8%l, followed by January (7.9%) during the hungry 

o,•ason iu 190:i. The hii;lirsl pruclucliun" Jurini; tlll' l11111i;r) ..ca•un \H'r<'

rnuinly green vci;ctaLlcs, fruit.;, palrn pruduclo, cucuyu111 un1I lhc curly 

maize production by Juno. 

The mean production for 11 household during the hon·cst (July - De­

ccml,cr) was 1522 k� (100�), with 701.3 l.i: (51%) cu11011111pliu11; 1,hilc 

rncnn pru1l11cliun fur huni:ry scuson (January Jnnc) was 019.11 '-i: (1110%) 

with :ia2 l.i; (67%) ('Ull•U111pt 11111 (Tnl,lc 7). 

\Vilhin the horvcst season 1018.2 kg <'6.1)�) or starchy roocls (1111 

root crops) were produced , with 600.9 kg (76.9%) consumption. Storch) 

food pro1Juction wu& follo\vcd by green \Cgctuhlco, pahn proi.Jvcl5, lhc, 

stock, legumes, anti fruits respectively (Tobie 7, figs. 6, 7 ). 

During the hungry acoson, st.archy food produetjon oho predominated,

followed by palm products, live.stock, green vcgctnhles, legumes and fruits. 

C · • t for li�cstocl. which n,•.onsumplion followctl produclton pallcrn 4',CO.,Jl 

mained unconsurnctl. 

•
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• 

{Contd.) 

H arvesl season Hungry sellSon 
Food P 1·oduced - Consumed Produced Consumed 

.l-'rults 
PnwJ)nw O.Ol J.3 O.Ol .l. 3 r..0:1:11 2. 0 :I. 0

Orange 14.61 ± 20 3.91 ± 8 o. 30± l o. 22 :!: l
Gunva 0.7t1±2 o. 411 :!: 2 l.U5±2 0.87 ± 1
Pcnr 2. 20 .i: 7 2. r,2 .i. l'j -

Tntnl l!l.'10 7.82 I • O!i :1. 0!) 

CJ, 1.2 LO 0. 24 0. 50

Llvc11tock 
GonL 63 .13 ± 25 0. 0 i 0 55.83.±23 0 i 0 
Chicken 19,02±16 o. 54.t.2 18. 3/±13 o. 65±2

Total 82.16 0.54 74.2 o. 65
i 5.4 o.o, 9.05 0.12

GrQJld tolnl 1522. 43 781. 29 819. 70 551. 7 7

A> 100 100 100 100 

7 41kg ( 48. 68.,) 268. 02 kg (32. 69%)

Unconsumed (hnrvost/hungcy) • (2342. 22 -1333. 00kg) • 43. 09-.,
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The production and consumption pnttcrns for both seasons were 

similar in ,vhich starchy food production and consumption prcdominntcd. 

Palm oil produrtion ,vas higher in hungry than in harvest. (figf (, and 'f).

Tol>les 8 and 9 rank in descending orJer the perccnragc quantities 

of food productions and consuniptions in hJrvcsi nnd hungry seasons res· 

pcctively, in ,vhich yam production ranked first (41.8S%) in h:irvcst season 
• 

followed by c:issnva production {19%), :111d then pnlm oi�fruits, vegetables 

and legumes in less percentage proportions. In consumption, ca.ss.iva runkcd 

first (37.311%) follo\vcd closely by ynn1 (35.8%), and tlu: rest of the crops in 

little proportions. 

During hungry season eassavn production ranked first (48.67%), folio· 

wed by palm oil {37 .79%) and then the rest of the crops (T:ible 9 ). Cassava 

:ilso ranked first (74.9S%) in consumption, followed by p:1lm oil :ind the 

n:s1 vf the crops. 

While yam and CllSSava ,vere both major h:irvcst season producu, 

c:iss:iva and palm oil were both mainly hungry season produces. L1vcnoc,k 

(Goat and chicken) production though ranked higher than other crops,

Were of static production, :ind of nil consumpnon . 

•

• 
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TAtJL£ 1> 

Raoking of food pnxiu.ctions and consumptions: Mean per house.bold.: lb.Nest sc:ison n • SO H./l-l 
Toi:il .'\lc.lll 7ood production per housdlold/day Percentage c:o�nsumption per houscho\dldiiy 

"'1S11.18kg(100*.) =776.15 kg(lOO'l'>} 

S,N. 

I. 

1 

� 

,. 

6. 

• I ' 

s 

9 

10. 

t 1. 

\2. 

l>. 

l�.

\5 

16. 

li 
lb. 

19. 
20. 

21 
22. 

Food % Produced Rllnk Food % Consumed R:ink 

Yam 

Cassava 

Palm oil 

Cocoyam 

Ugu fruit 

Goat 

Ugu leaf 

M:aizc 

Palmkcmd 
Chicken 

Orange 

Pepper 
i3re:idnut 

Oil 'oc:i.n 

Pear 
Okro 

U1u 

Green 
Amra leaf 
Paw-p:1.w 
Gwwa 

Coconut 

Toal 

41.85 

19.87 

10.39 

4.99 

4.ST

4.18

3.80

3.65

J 1.29. 

1.26 

0.97 

0.88 

0.75 

0.63 
0.22.. 

0.21 

0.13 

0.12 

0.10 

0.06 
0.05 

0.04 

100% 

1st 

2nd 

3rd 

4th 

Sch 

6th 

7th 

8th. 

9th 

10th 
11th 

Uth 

13th 

14th 
15th 

16th 
.17th 
18th 
19th 

20th 

21st 

22nd 

Ca ss:,va 

Yam 

Palm oil 

Ugu leaf 
�laizc 

Cocoyam 

Breadnut 

Pepper 
Palm kernel

Ugu fruir 

Oil bean 

Or:tngc 

Pear 

Okro 

Uha 
Alur:llcaf 

P.nv-pzw 

Green 
Coconut 
Chicken 

Gu:iva 
Goat 

37 .34 

35.82 

7.34 

6.50 

3.93 

3.62 

1.07 

0.68 

0.66 

0.56 

0.50 

0.50 

0.33 

0.27 

0.25 
0.20 
0.12 

0.09 

0.08 
0.07 

0.06 

00 

100% 

1st 

2nd 

3rd 

ith 

5th 

6th 

7th 

8th 

9th 

10th 
11th 

12th 

13th 

14th 

l>th

16th 

17th 
18th 
19th 
20th 

21st 
• 

22nd 

• 

� 
0 

en 
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TA.BLE 9

Ranking of food produccion and consumptions, ,.,can per household:: 
I lungry sc:ison n • SO I-UH 

-

Tocll mean food production per household/ Percentage consumption per household/ liay • 814.79 (100%) 
<by a S15.12 (100%) 

SIN. Food % Produced R=k Food % Consumed Rank 

l. Cassnv:i 48.67 1st C:usnva 74.9S 1st 
2. Palm oil 31.79 2nd Palm oil 16.70 2nd 

Go:n 6.85 3rd Maize 1.94 3rd 
,_. / 4. Chicken 2.26 4ch Palm kcrncl 1.49 4th 0 

• -1 s. P�m kernel 2.1S 5th Cocoy:un 0.96 Sth 
6 l',bi.2e 2.12 6th Ugu leaf 0.79 . 

6th 
Cocoyllm 1.86 7th 

• Uha 0.74 7th 
8. Ugu leaf 0.09 8th Brcadnut 0.63 8th 
9. Bread.nut 0.68 9th Pl:mmin 0.49 9th 

10. Okro 0.56 10th Okro 0.38 10th 
11. Uha O.S6 11th Coconut 0.2S 11th 
12. Coconut 0.52 12th Ugu fruit 0.19 12th 
13. Pbntllin 0.S 1 13th Pineapple 0.17 13th 
14 Ugu fruit 0.21 14th Chicken 0.13 14th 
15. Pinci-pplc 0.20 15th Anara.leaf 0.09 15th 
16. Anara lc:u 0.17 16th Oil ocan 0.07 16th 
17 Oil bean 0.06 17th Guava 0.04 17th 
18 G�va 0.04 18th Goat 00 18th 

Total 10006 100% 
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l1rorlucliu11 by fuorl I ypu i11Jiculccl lhul yu111 c•··· I , -vn u111 cocoyum

dorninntcd storchy products, palm nut was the !olc oil source, Ugu )cove., 

nnd fnril8 nnd fresh n1nizc dorninnlcd green 1•cgcloblc crops, orange tlomina­

lccl fruit rrops, lrj!,nnrr� compo�ccl rnninly of hrrn1lnnl on1I oil-hrnn wcrr 

,·rry minirnnlly prorlnrccl while chicken ond goal� were lhc eolr livcatock 

prorl1 1rt� whirh 11tre1111I in cly11n111ir prorluolion (Tnhlr 7). 1\ 111c1111 pnrlion 

of ·�3.099' of lho lolol productions wcro unconaumccl. 

In aumnrnry, lhcrcforc, ,•orious crops were proclucc'd hcrl 22 crops 

11hirh wrrr rccordrrl were lhc crnpli prorl 11rcrl in lnr11rr 1111nnlilir• (Apprn­

rllX 20). �tnrrh�· rnol� pnlm nil �1111 itrrrn vritrtnhlr• rh11ni 11nlrrl 1111 prn. 

1l11ctiu11� ((ib,s. 6, 7). l'rorluclio 11 co111l1111crl d11ri11g lhc h1111gr) �i,011 1�i1h 

c·:i,......-V.r' 111111 p.1111 1 prtlrh11:I� tuppi11i; Ill!" liol. l'r 01lul'11u11 u111I cu11,11111ptio11 

of cropR did not vary significantly nmongsl lhc 110 households, (lllldrpl 
• 

perhaps in yarn ond cnssnva productions) cluring the h.im:.sls ond hungry 

seasons. (figs. U, 9). Yorn w3/J, howc1•cr, more or harve&l Eta.son produce. 

Food nnd nutrient inlnke pattern: 

Five hundred and t\venty-sevcn consumcn (from the 110 houicholds) 

· · r 1 to 9 ncnons per howchnld were recorded, 1vrth consumers ran-''"" rom ,. 

(Appendix 11 ). Not every household member necessarily concerned ever)'

· cal • di cits lllld the a.mounu (in
family mcaJ ho\vcl'Cr. A sample ortyp1 rngrc 

gm) UJcd in a meal preparation iJ shown in Appcndiit 15. The n11tric:n1

COmpiied and prc,cnted in Appcndi"< 9
values or food ingrcdicnu arc 
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The daiJy mean food inuh per household was 2132.9 grn_t619 dunng the
lwvcst., and 2221 gm± 825 during the hungry season respcc11vdy , (Appen­
ctix 13). The vanations  (SDs) 1n the mean daily inuh (for die three days
consumpuons), indicated the large variations in quantities const11™-ed i n
each day's meals. It is known for instance, th_at Sunday meals were much
larg,:r than the week days' meals. Therefore mean quaniry consumed by
any individual w:u 409 gm of food per d_ay during h:uve$t season, "'; th 422
gm consumed per person during the hungry season.

The variation in food inake (in gm) between harvest and hungry seasons
proved statistically 1nsigni6can t (at P�0.05 level), (Appcnclu: 13).

Nutrient intake (1984/85 period)- rtcall mcll1od t

Table 10 i s  a summary cable showing the mean nutrient Intake per pcnon 

for both hlll'Vesi and hungry seasons of the study period. The nuaiena 

under consideration Include the kilocaloric, (the energy) the protein, vitamins 

A, (as Rctinol)02, C, Clllc1um and lroo contents of foods consumed. 

The ,naJor sources of calones were 1 1c Slap c I I s such as palm oil cassavi 

producc.s, yam, cocoyarn an p m cm g. • d al k cl (6 10)· while the major sources 

( fish '··d 6 J p·'-kcrnd oiJ.-bc:an 1111d brcadnuto pro 1c1n were c:n.y 1 , smo,u; s 1, .um- 1 

6 . d i  - · al variations between the two( g. 11 ). Comp:irison of calorlCJ 1n cacc mirun1 

seasons (6g. 12).

and per season is also shown inTl1c observed nutrient inrake per person 
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Tulilc 10, in "hich pcrcc11l:1gc llirrcrcnclld wore 111i11inml tl:i<<.ept fur vitumiu

02 cu11�11111ptiu11,

Comp11riso11 bet ween observed ond recom1ncntlcd nutrient intakes

(using tlu' FAO 1974, 1905 rcquirrn1cnts) ir111icotcs low i11t11kr0 rur tlw 

observed calorie, protein ,,itn1nin ll2, :ind iron nutrients, hut uhovc reference 

intakes for vitnn1in� ,A and C; while cnlci11111 wns IVilhin nor,nnl intnko 

('!'ables l l, 12). 'flu.: lowest int11kc 1\<11& in iron (59.8%). 

Similnrly, co,nporison between observed nnd reference intnkcs by a�c 

groups indicates low culoric intake for all 11.gc groups, which equally 11pplics 

to protein l!.(�t ror thu 3-7 your olcl with 10.1-1121' prutci11 111lJkt•

('l\11,lu 11}, 

'l'ALIL� /o 

Su111111ary of n1cn11 nutricnl intake per per.on (1984 recall mulliuJ) 
n = 527

H:irvcst Hungry 
H3rvcst/hungry Nutrient Quantity SD Qut111tity SD 

9(, R3tiO 
----

Kcal 1681 ±91 1558 t176 107.8% 

Protein (gm) 18.4 t30 20.6 tS 89'6 

Vit1min A (mcg) 

(as Rctinol•n1cg} (4467) t239 (3961) t212 I 12" 

t0.3 1.7 t0.7 38" 
Vit2min B2 (mg) 0.65 

44.0 114 JIii� 

V1wn1n l. (111g> ).l tlf 

0.49 10.1 132i' 
Calaum {gm) 0.6S ti 

10.0 ti 9� 

Iron (mg) 90 ti 
-

1619.6 .t62 kc-al Mean kcal ,nuke/person/day for combined harvest
• 

�hunn --------
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T\BLE It 

Comp:irison or (J 984 combined hnr\'cst ::ind hungry) int.a.kc ,vith the reference (FAO 1974, 1985) 
nutrient intakes; n "'527 

Nutrient Observed intukc Rccommcndc<i inra.kc Obscrvcd/rcfcrcncc '• 

Kai (mj)• 1620 2398 67.8 

Protein (gm)
"'

!.9.5 30 1S.O 

Vit. A as Rcrinol (mcg) 4214 6�6 662.6 

Vit B2 (mcg) 1.2 1.4 8S.7 

Vit. C (mg) 48 2S.3 189.7 

Calcium (gm) 0.6 0.6 100 

Iron (mg} 9.S 15.9 S9.8 

• 1 Mcgajoulc (1'1)} = 239 calorics.

.... 

ei; 

•
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1; ,
.1.''% 

Nutrient sitakc I.ID� aupplcmcnl4ry wcighG;gand �call methods (in 1989):-

A days menu of a study household (code 125) as obtained b)' weighi� 

method of as5essn1ent is shown in Appendix 15. The quantity of ingrcdients 

(in gm), the weight or the total cooked meal, and the portion consumed by 

a howchold member arc a.JI shown (in gm). The total nutrients from each 

meal ll!ld the nutrients consumed per person (as calculated from tc:al por­

t.ions) :ire also shown (Appendix 15 ). The mean nutrient intake per meal 

and per day is shown in terms of the cnlorie, the protein, vit:unins A, B2, 

and C, calcium, and iron, \Vh.iJe Appendix 16 shows the mean inuke per 

participating household. 

Table 13 shO\VS the mean caloric and protdn inuke by :ige and sex 

by weighing method Of dietary assessment of 12 subsample households in 

1989 while the intakes \Vere lowest in the� 1 year old (31'1!, kcal and 20%

PR), It was highest in the 1.1-3, 5.7-7 and 7-10 year olds were also l0\11 

(!11-aG% nnd 20-87% respectively) when cornparcd \.-ith the FAQ (1985)

requirements. Results of 1989 intakes wing both weigh.ing and rec.ill method 

on the same 12 subsample households proved that there were no signifi­

cant diffcr01ces (nt 95% and 99% lc\-cls) bet\vtcn weigh.ing and recall 

methods or dietary assessment sina: nutrient inukc of vvious age groups 

ulita.incd from the two methods were not sl1,rnilicantly d.ifferent (Appen­

dix 17). 

Comparison o.lso using pcrc<:ntnge rcqu.ircmcnts of caloric and protein 
int.ilces between 1984 and 1989 indicates no signincant diHercnce witrun
the Ame :ige groups (table 15), rather, greater percentage intake \vas obser­

ved amongst l.1-7 year age groups in 1989 (at 67 .4%-98.Go/o).

Percentage protein values ind.icatcs greater intake in 1984 (nt 58.2,-...

11�) among$ :ill 11gc: groups thnn in 1989 (at 20%-87 .4'1') (Table lG).
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TABLE 12

Comparieon o( 1984 Kcal and Prolcin int...kc with reference (FAO, t905) (by ni;c i;roup) n = 527
• 

Observed Value 
• Reference l'crcenutgc or Ref •

Age• Sex Kcal (SD) Protein l Kcal Protein (gm) % % . 

(yr) ,vi : F ( i; ) (JTW SD(+) 
Kcal Protein 

<l Combined_ 528.8 (66) 8.0 (0.3) 880 14 60.1 57 

1-1- 3 .. 
884 Cf (184) 14.9 (3) 1250 14.5 70.7 96.6 I 

3-'- 5 " 
1217. 1 (52) 19.6 (3) 1550 17 .5 78.5 112 

5-f-7 !\� 1427.2 (34) 22.0 (2) 1850 21.0 77.2 104 t--" 

s- - 7 F 1395.l (121) 22.0 (1) 17°50 21.0 79.7 104 C.JI 

7'1-10 �" 1348.3 (202) 18.7 (2) 2100 27.0 64.2 69.3 

7-r- 10 F 1249.5 (48) 19.7 (2) 1800 27 69.4 73 

ll>l-18 \\ 1682.6 (112) 30.9 (7) 
' 2525 46.3 66.6 66.1 

10'1- 18 F 1641.5 (254) 27.9 (6) 2085.5 42.S 78.8 65.7 

18·!- 30 M 1690.3 ( 179) 28.8 (3) 3000 48.7 56 59 

18·1- 30 F 1516.S (145) 24 (4) 2418.8 43.] 62.7 55.7 

>-30 • • 1869.4 (336) 38 (17) 2703.6 48.7 69.2 78 

> - 30 F 1 S 17 .0 (299) 25.6 (4) 2284.4 43.1 66.4 59.4 

• 

• OoscrvCG v:ilucs arc obained Crom 1984/85 d1et:iry llSSCS$1llCOt (by recall method) .

•
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A&< Croup 0-1 

Su: M 

S/No. Na. or Sub. 
.... 

I -

I �.!_.C'111

I l(ul l7J.2 

-

l 1'1'01<1n Ctm) 2.8 

-

I 
) VIL A (ma) 

156.0 

-

4 Vil, Bl (mg) 1.9 

-

s illlL C(ml) 14.9 

-

6 c.i Cm&) 100.5 

-

7 Iron Cmal 1.S 

-
-

TABLE 13 l 1_ ()

M�m nulriffll intake by-;;� group- 1989 ,..� method n = 62 

W'EICIID;c M£T1fJD

0-1 I.I-) I.I-) .. ,_, ,1-s .1-7 s..1-1 ,.1-10 •.1-10 10. I• II 

F M F �J F •• F M F M 

ln<d 
.,._ 

lcom nod J s 9 • • • s 2 

.\�!M Mna �fean �·- lion �.!'" M� �n �n 
� .. ·- ·-

- llll.9 - 064.• 1067.3 u-.1 1131.J 1386.J IJ6S.I S•7.9 

- 1100.0 - #.J '10.7 m.1 llO.O '"°) •.9 JS..J 

- ,.t - 1.3 16.0 16.4 IJI 17.7 )6 7 .6 

- 1.7 - .3 . J ',l l.l �• .J l• 

- 13..S - '°81 �1.9 99,a SIil.• S6.7 r,o.s IIO.• 

- ISl.• - )6.0 u•..J •6.6 116.0 77.0 n.a I.S

- 11.• - , .. us ... )1,6 2) 1 IOl 11.a

- 5.4 - 6.1 100 >.I 1$ I l.6 S.7 l.• 

- •1.s - l.4 77 �10 51.l i4ol I 6-' o.• 

�l 6 12-' S.l 76 ,.1 - 11.9 - 0.1 IU 

496.4 470,$ &90 ,., 
2446 kl?.• 610 - - 3)6.5

9S.J 144 4 ,. .. 165 6 "" - 1,s 1 - 76.l 150.7

7 6  a.17.0 6.6 U.l- 2.9 - s.a s.• 

1 I l.• 1.6 6.1 
- I. I - 1.1 I, I ]0 

10.1-,1 11.1,JO 11.1-30 'lQ. 1-60 la.I • 61 

• 1,1 F w , 

• - J s ,

k.!_hl �!'-• �?a 
� �-

IJ59.• - 96l.l ™ 7 '69.&

J.01.1 - 6LI 771..l �7 

IU - '.2..1 14.4 m, 

11.7 - •• 6.l 10.7 

. . - 117.7 1'67 .,..J

190 - 02.1 IJl.7 Ull 

...... ' 
- ,. ?66 �· 

)9.7 - 4.1 ,.2 Jl.l 

S$1 - 1.9 S&• 1'IU 

16.1 - u.s u ?U 
I 
.

:IOS.4 - i,n.2 16.l.J 76LI 

IJlJ - 7.l nt.l :o,..: 

99 - IL4 10.7 11.7 
• 

., - u J.l s.., 

7"" � 

w F 

I -

- .. _ 
.,. 

IIOl.J -

- -

IU -

- -

62'..! -

- -

.,, -

- -

67.1 -

- -

-

-

11.A -

- -

-
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TABLE 14' 

Comparison of 1989 C41orie :ind protein intllkc wilh rcfcrcncc•(o) (ht age and sex)• 0 = 62

t 

-

Obscrvcd•(b) Reference Pcrccn t:1gc of Ref. 
Age (yr} ,sex No, Kcol Pr(gm) Kcal Pr(gm) Kc:il Pr(gm) 

"· 

< 1 _Combined 1 273.2 
-

2.8 880 14 31.0 20,0 
I· 1 - 3 Combined s 1231.9 1,6 12S0 14.5 98.6 S2.4 
3,,- 5 Combined 14 1064.4 

I 

12.3 15S0 17.S 67.4 82.7 

5·� 7 M 4 1 S 14.2 16.6 18S0 21.0 81.9 79.0 

5·t- 7 F 4 1135 .3 13,8 17S0 21.0 64.9 65.7 
1'1- I 0 A-i 4 1386.3 17.7 2100 27.0 (i(i,0 65.6 

7�- 10 F s 156S .1 23.6 1800 27.0 86.9 87.4 

10'>- 18 r.1 2 1547 .9 17.6 2525 46.3 61.3 38.0 

10·1- 18 F 6 1562.3 16.8 208S.S 42.5 74.9 39.S 

18•1- 30 1\1 - - 3 3000 48.7

18·1- 30 F 3 1963.2 22.7 2418.8 43.1 72.6 52.7 

301- 60 M 5 2 I 38.7 22..9' 2703.6 48.7 79.1 42.9 

30,i- 60 r, 8 1669.8 24.4 2284.4 43.1 73. 1 56.6 

> 60 M 1 1103.5 14.3 2703.6 48.7 40.1 29.4 

> 6U I• -

(a}"Rcfcrcncc values are taken from FAO/\YHO/UNU 1985. . 1989(b)"Obscrvcd values arc obtained by weighing method of d1ctury assessment in 
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TAUL� 15 

Pcrccnlngc of reference intake of caloric and protein b I 
I ·I IJ · 

Y S3rnc samp c 1u11M: 111 � 111 190•1 (11 - Gu) Jlul 1909 (u.,,. 62) 
-------- ------ ------

N Utric11l %Kew % l'rulci11 
Age gro11p/scx 1984 1989 198-l 1989 

-- ------------------·-----------

c.. I cu1nh111ccl (l:!.l' - 31 CiU U :!U-0 

l·l - 3 co,nbincd 70.0 98.6 86,6 524 

3 1 - 5 combined 78.5 67.4 101,2 82,7 
5.1 -7 1n11lc 70,) 8\,9 102-4 79,0 
5· 1 - 7 female 78-5 '64·9 112.0 ·6�-7
7-1 -10 male 65,2 66.0 72-3 65-6
7'1 - l O rcmnlc 60.8 86.9 72-6 R7.1t
I O•I -1 fl n1nlr 69A 61 ,3 70,2 38,0
IO·J - IU female 80·0 74.9 66,7 39-5

10•1 - 30 1nalc 61•7 69-7
IU•J - 30 rcn1ulc C,2-5 72,6 :;u.:; ,.._., 7 .,_. 

7:10 nrnlr 60:? 79, l 76.fl l:?•9 

?30 fcn1alc 60,7 7!1. I 58·2 ;i6-6 

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

----

Tnblcs L6 and 17 differcnlinlc bclwccn intakes of olhcr 1111tric111s in 1904

and 1989 fron1 oU the 12 household rncn1bcrs ond rc11<111I greater pcrccntngc

intake in 1984 than in 1989 period 1�ith vila1nin A ranging Croan 200�

l000�. vilo1nin C ranging fron1 150%-226?£, and calch11n from 405' -

l:i0% \lilnmin 02 inlnkc wns how·cvdf wr.ilrr in 1989 (1300Sii - 2154�).

wliilc iru11 iutnl,.c rcu1,1i11cll luw in hulla pcriutl:, (-10� 1111�) 111 l'Jlll 111111

·10�• - U:?t, i11 1909)
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• 11. 9

TABLE 16 

Percentage or reference (FAQ 1974) intake or nutricnu in 1984• 
n .. 66 

Age r:inge 
(years) n Vit. A(%) Vit. 82(%) Vit. C (%) Calcium% 

.t-1 2 200 40 150 40 

1-3 4 400 60 150 100 

-l - I., !) !iOU !)0 :!00 100 

7-9 5 600 84.6 200 100 

10 -12 1nalc !i 800 8!i.7 200 LOO 

13-15 male 5 1000 98.2 226 100 

16- 19 mule 5 1000 93.2 226 150 

10 - I 2 female s 600 88.8 166.7 100 

13 - 15 female 4 600 100 200 100 

l t, - I!) fem.tic ti 1100 107 .!OU IOU 

/\dull ll1Wl 6 1100 llli.7 200 l.!U 

Adult wu 111a11 12 700 92.0 I 66.7 100 

•oa1a is dni\vn from simc 12 subsample households in 1984.

lron % 

40 

55 

!t!j 

60 

GO 

75 

80 

50 

60 

1.10 

70 

60 
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TABLE 17 

Percentage of reference (FAO 19741 1 tak f n e o nutnents

In 1989• n .,. 62 

Age group 
(years) (A) VIL. A(%) VIL. B2(%) Vil. C(%) Calcium(%) I ron('t)

/ 1 1 GO 1300 110 60 40 

1 - 3 5 164 1937 150 60 52 

4 - 0 10 140 2000 150 80 50 

7 - 9 5 153 1901 200 92 G2 

10-12 J\1 8 104 1502 240 71. •I 70 

13-15 r.1 3 110 1647 166 92 61 

16-19 l\1 3 133 1667 200 100 50 

10-12 F 10 104 1716 Z.00 64.4 42 

13-15 F 4 82 1580 162 71. 4 50 

16-19 F 3 104 2000 167 100 00 

Adull mnn 3 04 1944 106 120 82 

Adult woman 7 93 2154 200 100 50 

•Doto Is dr:nvn f-rom 12 sub somplo households in 1989.

Pernenta1r9 (of referencel Intake amnnirst qhlldren {,: 10 vears: 

Tho percentage of reference lntnko In onlorie end protein amongst

the � 10 year old fronl the sub sample households did not slgnlO­

contly di rrer bot ween 1984 and 1080 periods (at 00% - 7 t!. &% and

31% - 88.'3%) rospoctlvely though intake by� l yoaa· olds Londod Lo uo

very low (31%). On the othor hMd, protein Intake ,vos larger In 1984

(59. 3% - 102 9%) than In 1989 (20 - 82 7%) ('fable 16)

Percentage (of reference) Intake or other nutrients Indicate s  large r

Intake or vttomln A and calolum In 1984, bul larger Intake of vllomln 

B2 In 1989 (Table 19)· ,vhlle lnLake of vttomi.,and Iron did not present

•
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.igl\ilicull differences in ln•Wkcs (40 - 62%) was howc,·cr low ror ;ill age group, 

in both periods. 

• 

TAOLe 18

Pcrccn1agc (or ,crercncc•) lnlake or caloric Qlld protein In chUdren � JO ycm
for • 1984 and 1989 (drawn from ,omo 12 aubample households) 

.n • 15; n • 37 rt1pec1l.,ely 

Age 
Nu1rtcn1 

Pl 1:t-3 11-5 S.1-7 7.1-10 
1984 1989 1984 1989 1984 1989 1984 1989 1984 1989 

Kcal 
PR (gm)

60.3
59.3 

31.0 70.4 
20.0 89.0 

88.8 78.S 6'2.4 77.9 73.4 71.7 
Sl.4 102 9 817 96.7 72.4 66.7 

76.S
6S.7 

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

•Rcfcrcn1.-c Is lh� PAO 1985 ,-:ilorlc �nd prolcln n:qulrcmcnl

TABLE 19 
l'crtcnlagc lol r:ircncc•) lnlakc of olhcr nulncnlt In chlhlrcn� 10 ynra ohJ In 111114 1111'1 1111111

(Jr.iwn frn111 11c ho11schold s:tmplcs 11 • :is, n • 37 n:ipccli\lcly 

Ag,., I 1-) 4 G 7 ') 10 11 

Nu1rlcn1 1984 1989 1984 1989 1984 1989 1984 1989 1984 1989 

Vil A (mcg) 200 60 400 164 S00 140 600 ISJ 700 104 

Vit.02 (ms) 40 1)00 60 1937 90 2000 84.6 1961 87.3 1639 

Vh e (ma) 150 110 ISO ISO 200 ISO 200 200 183.3 220 

Calcium (gm) 40 60 100 60 100 80 100 92 100 67.9 

Iron (1111) 40 40 ss S2., S ss so <,O 62 S7. S 56.01 

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

'Reference Lt PAO ( 1974) nulrlcnl rcqulremcnl.
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Anthropometric dau:

In crdcr to asses, the extent of malnuuiiion (er nuoicioiul sarus deficit) 

oo the urge, populaiion of infants and children, certain i.ntcmarional stand­

ards such as the Nai:ional Center for Health Stacistics (NCHS) (WHO 1983 

and FAO 1985) were IUCd as rcfercn.ces for comparison \\1th observed 

indicators of weight-for-height, height-for-age, o,,cl oth<rs: 

Appendix 8 shows the comprehensive anthropometric measurements of 

children 6-60 months in their rcspceove sc.xcs and ages 

Stunting w:u 1d.cnti 6cd in the 6-60 month, old children by using the 

sund:i.rd deviation (SD) units (or the Z score discribuoon), 1n which 52 (46IJ,) 

of this :age group wa, below (-1 SD to -3 SO) ,he reference median wid, 

34 (29.8'1) boys and 18 ( 15.8") girls. Evidence of sruniing is thus exhibited 

more 1n boys du1n in g,rls in rchuion 10 u,e reference populadon (\VHO 1983)

The peak frequency for boys ,vas below the first standard deviation (-1 SO), 

while that of the girls ,vas on the nicdian ,.he degree of severity (ae,..2 to--3

SO) was greater on boys (8.5%) than on girb (J.6�) (Fig.13), while the

gr<>,yth for girls !X!nded 10 extend above die 2 stand111d dcviaiion ( t 2 SD). 
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• 

However, the percentage of observed populaoon on tbe medwi range 

was mu ch below the reference median. 

Evidence of wasting (weight.for-height) was more severely, exhibited 

1n boys than in y;rls in  the 6-60 months age group, in which Sl (44. 7'J,) 

children of both sexes were below the reference median (·1 to .3 SO}, 

"",th 33 (29%) girts and 18 (15.7") boys. (Fig. 14) .22 (19.3"') chdd.rcn 

of both sexes were actu:illy wasted (at -2 ro .3 SD) based on the WHO 

(1983, and 1986) Stlllldard, with 17 (14.9") boys and 5 (4.4'J,) girls. 

The peak growth for girls corresponds to the reference medi211, while 

the peak grO\vth for boys was below the 1 standard deviaoon (-1 SO). 

Generally, Ul crcforc, g,rls were m uch lea wasted than boys. 

Degree of wasang ("eight-for-height) of tlie target group whic:h ,vas

compared ,vith 1.he NCHS (1983) reference (and using \V11tcrlow 1977 

class16caoon) indicates 1.h:at 17 (89.5'*>) of the < yeu old were nuldly 

wasted, 1 8  (39. lCJli) of the 1.1-3 year were moderately W1Stcd, and 38 

(77.6%) of the 3.1·5 year olds were more severely wasted .• 'T:hi,

indicates n mnjority (73: 64'J,) of under weight age group. 

The artn circumference indicates that 18 (9•1. 7CJli) of the $_1 year old 

were n1orc severely w:istcd, 27 (58.7'J,) o f thcH-J year old were moderately 

wasted, :and 48 (98'Ji) of the J·l-5 year old were also more severely wasted, 

eofirming dle weight for hcil9't pattern of wD.Scing (cabd 22)• 
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wostcd, und 48 (98%) of the 3-5 yeor old were also rnorc scVOrcly wostcd, 

confirming the weight for age pattern of wosting. 
'!'he akinfold mensuren1enl.1 confirms the nrm cireumforencc s1111u1, � ..,h;-.l-. 

18(94.7%) of the'- L year old e(hihited ,voating, 27 (58.7%} of the 1-3

ycnr ol,I 1�1:ri· wnste1I, while nll ( I 001') of the :J-5 yc.,r ol1ln w1·rr wush•tl

mostly on the third 1lrgrco levd (Tobie 22). 

In figure 15 in wh ich girls tended to he less wasted thnn boys with 
vl!lues distrib11 tc1l 111ainly along tho 1ncdiu11 of the reference 01111 with 5 

(17.2%) of tho population �ndlng u'bove the 2 stan,for,1 dt11iqtio11 (+2SD).

1l1 e percentage populolion of the boys above the n1cdion 1lcclincd .tccply, 
while thot of the girls rose steeply, indicating o unique distribution curve, 
and confirrning the shorp increase in growth from the 3rd to the 75th per· 

ccntile as presented in figures 16 ond 17. Wnsting therefore inclines more on 

the hoys thnn on the girls. 

• TABLE 20

Extent of ,vosring (1veight-for-hcight; using Z score) on children 
10-18 years; n • 17

Nuoitional level 13oys Girls 
.\tcdian• No. %frequency No. 9'frcqucncy 

hlcdian reJ ercncc -
-

Ahovr 2 SO l 1 ()'II, 1 10,;, 

Above l SD 2 20'6 - -

Below 1 SD I 10'6 4 401' 

Below2 SD 1 10'6 -
-

Below 3 SD 5 50'!6 2 20'1/, 

10 100% 7 l�

;-�ian reference from NCIIS (; AO/\VHO/UNU 1985, A nncx 2), (o.s rtkcn

Crom B.aldw1n 192S ).
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TADLI! 21 

Extent of wasting (weight-for-height; using Z score) on ndults 
( � 18 ye2rs) n ,. I 8 

Nutrition:il lcvcl i\1nlcs 
No. 'l6 frequency 

r-c:rnnlc
No. 'l6 frequency 

Median of Reference• 1 200(, 3 239' 

Above 3 SD -

Above 2 SD

Above I SD 1 8.01' 

Below I SD 2 40% 4 31% 

Uclow 2 SO I 2� 2 I S'M, 

Bclo\v 3 SD 1 20'16 3 23% 

s ( 10016) 13 (100%) 

"Median reference tnken from NCHS (FAO/\VHO/UNU 1985 Annex 2), 
(IIS given i>y ,\1etropolito.n life insurance Co. 1960). 

The observed weights for girls arc below the 3rd percentiles but rises 

to the 25th and 75th percentiles respectively, thus exhibiting similllr pattern 

as in figure 11 

Gene.rally, majority (62.1'*>) of the 5-10 year age group arc under-

weight. 

• 
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TABLE 2!! 

Dcgrcc.s of malnutrition using various indicators - children O.S - S years, n • 114°

Age Normal t.\o.lnourishcd (in ?o) 
(years) (Sunlhrd) 1st 2nd 3rd Total 

> 95i(o 9 0  - 94 85 - 89 < 8S Subjects 
No. " No. 'J(, No. " No. " No. '16 

Arm < 1 1 
Circum-

(0.88) 4 (3.51) 8 (7.02) 6 (5.26) 19 • 16.67

fercncc t+- 3 19 (16.67) 6 (5.26) 4 (3.51) 17 (14.91) 46 . 40.3S
for age 3'1- s 1 (0.88) 6 (S.26) 19 (16.67) 23 {20.18) 49 : · 42.98

114 • 100.00• 

< 1 1 (0.88) 4 (3.51) 8 (7 .02) 6 (5.26) 19 . 16.67 . 

� Triceps 
w skinfold 1- 3 19 (16.61) 6 (5.26) 4 (3.51) 17 ( 14.91) 46 . 40.35 ..... 

for age 3·1-s 0 (0.0) 0 (0.0) l (0.88) 48 (42.IJ) 49 I 42.98 
• 

114 : 100.00 

"WHo (1983) standard ·,u.jing \Varcrlow 1977 classification . • 
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Extent of wasting in the adult (10 1-18 yem old)· · di d · • IS lll catc 10 Table

20 which sho,vs that the boys 5 (50%) in the 10-18 year age group were

more severdy wasted (-3S0) than their female 2(28.6'1) counccrparcs (at 

-3S0). The p:rcentage of the popul:uion in the median \\'eight range were

nil (°") for both sexes. 

Extent of wasting in die adulcs (>18 year old) is shown in Table 21 

which indicates d1at the fe,nalcs were less wasted d,an the men. Wh�e J 

(23%) of the women ,vere on dte median weight range, 3(23%) were con­

versely on die -3S0 weight range. However, the smallness of the adult group 

ma�s comp.irison difficult. 

\Vnsting of the subcutaneous rissue (skinfold measurement) of the 

tu&Ct group (Table 22) folJo,vs similar weight-for-height pattern in which 

18 (94.7%) of the <1 year old were wuted, 27 (58.7%) of the 1.1 -3 ycu

old \\Crc ,vastcd and all the 49 (10°") of d,e 3.1-5 year old \\'Cl'C more 

w.i.stcd than the preceeding age gioups. 

In table 23 is shown the varintions in se:i.son:il growth between h:uvcst 

and hungry senson in the 6-60 month age group, which Indicates that the 

fema les (40%) tended to be more sensitive to scason:il changes than the

males (20%). There ,vcrc i;cncrally weight gnin during the succeeding season 

(the hungry season).

Similarly, the deficit in  ,vcight bct\veen the t\VO seasons in the

d i JOOf> of the population (Table
6-24 month age group wns exhibite n 

24), and the dc6cit was more manifested in the boys (at 35%) chan the girls

CJthibited no weight de6clt.
(at 25,,), though the 24 month age group
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• 

TABLE 23 

V:irinrion in ,veighc harvest (1984) co hungry (1985) scllSOn,' 
6 -60 months old children, n = 114

Age Sex �1ean ,veighc differentials '6 ,vcight loss 
'6 ,veigbt gain 

6 male 25'6 

6 female 21'6 

12 male 6'6 

12 female 18'16 

18 male 7'6 

18 fem:ile -5'l6 596 

24 male 12'16 

24 female 1191, 

30 mole 9" 

30 female 17'6 

36 male l 1 'l6

36 female -27'6 27% 

42 male 03%

42 fcmnle -06% 6'6 

48 male -08'!6 8'16 

48 female l(>,6

S4 male -12'16 12,c, 

54 female 4'6

60 male 2 l'l6

60 female 
-S'6 S'l6 
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lJ,j TABLE 24 

Wasting beLween harvest (1984) and run ( 198 
6 24 

gry S) seasons - cblldren
- months-;n : 47

A# Sex Wcigh1 in Weight in 
(mlh) har.u1 hungry pin In 

Expcc1cd Ocfldl '.I, 

season season Wt. 
pin In In 

(q) (kg) 
w,. growth Ocflcll 

�g(gm) gm (gm) 

6 Male 6.1 8.J 2 (2000) 
12 7.6 8.1

4017 2047 m 
" 0.S ( SOO) 1356 

IS 13.0 14.0 
8S6 63.1 

.. 1.0 (1000) 13S6 
24 13.0 14.7 

3S6 26.J
" 1.7 (1700)

6 Fcnulc 6.3 8.0 1.7 (1700) 4047 
12 8.4 

2347 S8 
" 10.1 1.7 (1700) 13S6 t244 

18 12.8 
+2S.4

" 12.0 0,8 ( 800) 
24 12.7 

1356 S56 41.0
" 13.8 1.5 (1S00) 

"a Wright In hungry- JC&SOn wu 1&kcn �-mOflthsaftcr lhe &s:scumcn1 tn harvcn .season.

Nulritional slahas (uang :111thropometry) of chiltlren <IO ycara (drawn from the 
12 aihs.an1ple howcholds: 

The ,veight for heigh, bci'veen 1984 :md 1989 of children <10 years from 

ihc s:implcd households in 1984 indica1es Y3rlous degrees of w:isling (-1S0 to

-JSD) (WHO 198.3) (Table 25) because 8(5.3 . .3�) of the boys ond 5(25%) of the

girls popularions ,verc wnstcd. Similarl y  in 1989 children &om the corresponding

age groups suffered from various degrees of wasting in which 14 (7.3. �) of die

boys and 7 (38. 9%) of the &iris were ,vasted. The boys however were more severely

malnourished than the girls (Table 26).

In comparing the Mo periods 8(22. 9%) out of the 35 (100%) children were

on the m edian (\veighr-for-height) in 1984, 12 (34.J'K,) ch ildren were 5evercly

wured, and 14 (40%) were :ibove the 111edian r:ingc, while in 1989, 3 (8.1%) our of

the 37 ( 100%) children were on rhe median range, 12 (32.4%) were mildly wasted,

6 (16.2%) were niorc severely \vasud and 14 (J7.8") children were above the

median ranges. Thls indic:ues a very slightly increased weight (for the age group)

in � pn:V1ous 1984 period.
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TABLE25 

The nutritional st.irus (weight-for-height) of childre C:: 
subsample households in 1984 n =

n
35

10 ye.in from 12 

National level Boys 
(Deviation fro1n median 1) No. % frequency 

Median 
Aba.-e 2 SD 

Above 1 SD

Below 1 SD

Below 2 SD

Below 3 SD 

3 

4 
s 

2 
1 

+�1edi:in refers to \VHO (1983) reference.

TABLE26 

20 

27 
33 
13 

7 

Girls 
No. % frequency 

5 25 
2 10 
8 40 
3 15 
2 10 

The nutritional s12rus (\veight-for-hcight) o f  children< 10 years, &om 
same 12 subs:tmplc houschofds (1989) n = 37 

Nutritional level Boys Girls 
(Deviation from median•) No. '}{, frequency No. % frequency 

�tcdfan 2 10.5 1 S.6

Above 2 SO 2 11. l

Above 1 SD 3 15.8 8 44.4 

Below 1 SO 8 4 2. l 4 22.2 

Below 2SD 4 21. l 3 16.7 

Below J SD 2 10.5 -

•Median rofcn to the (1983) reference.

Rdationship between nutrient intake ll!ld the nutritional status of

children c;; 10 yco.r from the 53ITlpled households indic.itcs th�t though

caloric intak es \VCre 10\v in 1984, better :ind higher int;ikes were i;cncr:illy

indicated and were more evenly (60-78.S%) distributed an1ongst the :age

g,oups than in 1989 int:akcs (31-88.6%). (Tables 18 and 19). Protein 111-

take foll�d similar pattcm. 'Likc\viSC the CJttent of wa.sting on the target

• group in 1984 wa.s a little less than In 1989 ( 14·3" vcnus 16-29' for

1984 and 1989 respceavcly).
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t.lorbidity pattern: 

The total disease incidences for the study pcriod was 158 a.nd l06 

during the harvest and hungry seasons respectively. 

Fevei- w:is most prev:i.lenr in August and September (at 18 incidences 

each). Cough and catarrh ,ve re most prevalent in October, Decc.mbcr, and 

February (at 10, 10 and 14 incidcnces respectively). Diarrhoea and or 

vomitting were most prcv:i.lcnt i n  August, September and March at 6 in­

cidences each •The prevalence of isolated vomitcing or c::ic:a.rrh ,vas very 

nunimal with 3 incidence each in August. However, ea.ch disease tended 

to ,cut across the harvest and hungry SC3Son (or the wet and dry season). 

Table 27 indicate the prevalence of infectious diseases in the children 

in September (\.\'Ct season), which was repeated in March (dry season). 

However, the lea.st pc riods of disease: incidences were July ( 1984) and June 

(1985) (all in wet season). 

TABLE • 27

Ranking of disCISC prevalence by sea.son 

Harvest No. of incidences Hungry No. of incidcnccs 
- -

Scpt. 40 �\ar. 39 

Feb. 23 
34 

-

Aug. 
Dcc. 32 Apr. - 20

-

24 J:an. - 10
Oct. 

21 May -

Nov. -

7 
June 6 

July 
-

•
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TABLE 18 

Parasitic infestation (children O.S - s years)• 

Harvest ,July-December (1984) 
Parasites No. No. % 

Exam. Infested Infested 

Hook'\vorm 

Ascaris 

Trichirius 

Tapeworm 

Total 

62 

62 

62 

62 

62 

24 

13 

11 

1 

49 

38.7 

20.8 

17.7 

J.6 

79.0 

"Total examined = (62 + 58) = 122 

Hungry J unuary..June (1985)
No. No. % 
Ex:im. Infested Infested 

58 

58 

58 

S8 

58 

12 

23 

8 

43 

20.7 

39.6 

I 3.U 

0.0. 

74.2 

Total infested = (49 + 43) = 92 (7S.4'16)

Harvest: Hungry infestation r:itio = 49 : 43 ( 114'!(,) 

• 

Puuitie in£cslatio1u: 

Dunne the entire study period, Ascaris infection (30.�) prcdominQ­

r.ed, followed closdy by Ankylostomi:isis (70%), and least by Tiichirius

(5.8�) infection. T:ipc worm infcciion was very minimal (0.8%). 
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Ecolopcal factors as1ociate<l with n1:ilnulrition in tJie village:

T.1ble 6 :md figure 2 indicate that the socio-economic staru.s of the con1o 

munity was generally low in which 78 (70.�) scored <SO,,. (Appendix 6). 

Table S also reveals that 67 (62%) of the households were oo the low income 

of Nl-N200 per month) and only 2 (1.8%) were on high income. The 

occup:ition:J pattern indicated th:it 63 6% households were petty traders or 

peasant farrncrs or both (Appendix 7)
1 

(figure 3),whae the re.st were either 

low scale tr:idcsmcn or employees on daily paid basis. The litcn.cy pattern 

indicates th:it only 56. 92% were literate and mainly on the primary and 

post-primary level (Tables 6). An average family s�c of 6 was considered 

large for adequate maintenance (Table 5). 

The c:Jorie and protein intake of the individual ,v;u equally shown to 

be 10\v :it 67.8% and 75% respectively per person in 1984 and 31�98.6% 

of caloric ,vith 20%-8n. o f  protein (in all groups) in 1989 (Tables 10-15). 

The multiple rcgrcaion analysis: 

The .ilm of die analysis is to determine the inOucnce that e:ich of the 

independent variables (the household socio-economic statUS, the source of 

food supply, ;ind the nutrient intake) has on the dependent v:iriable (the 

nutrioon:ll suu:UJ of children <IO years). A s:unplc of qualified 60 house-

hol.,_ . 
_ . th _, • ( ndix 14) indic11red tl1at.us who parac1patcd 111 c 11nwys1S appe 

d r d ly income and food supply
On socio-economic st:itUS :m 100 supp • 

. 0 d the nutrilional statUS
system s1gniCicantly (P<O.OS and P<O.Ol) 111 ucnce · 

of the< 1 year olds. 

•
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Family occupation and food purch:i.sing system inOuenced the nutri­
tional surus of tho 1.1-3 yca.r old, (though not at a significant level of P<
0.05). 

Family income, family . d SIZc, a.n crop consumptlon and food pur-

chases influenced the nuuitlonal starus of the 3.1-S year old (though not at 

significant levels of P,;;0.05). 

F:unily income, fnmily size , :ind crop production system influenced 

the nutrition:il staNs of the 5.1-7 ye:ar old (though not 11t significant levels 

of p,;;o.os ). 

While 6nally crop production system, and the socio-economic variables 

of income, occupation and education (on equal levels) influenced greatly the 

nutritional starus of the 7.1-10 year olds. 

In summary therefore, incon,e , family siz.e and occupation greatly 

inOucnced the nutritional starus of 1.1-7 year olds, tl,ough not at 1igni6cant 

levels of P,;;0.05; except the ,;; 1 year olds where their nutrition:il starus \V3S

significantly (P<;0.05, and p,;;0.01) inOuenced l>y family income, family 

education, nnd food production system respectively. Similo.rly food crop 

production and food purchases greatly 1nOuenccd ( though not at P<0.05

significance) the nutritional suru.s of 1.1-10 year old. 

th • · :ii status of childrenThe effeccs of nutrient intake on c numoon 

• .1 f the entire children \Ya5 very(10 year shows that the nutnoon"' status o 

significantly influenced (P<0.05 - p,;;Q,01) by their respective nutrient

intaltcs. 

1'e,1 of correlation: 

. k and the socio-economic,
The assoc1:11:ion between the nutrient ,nta c 

bl 29) 
(. '111 of the age groups (Ta e 

factors and food supply arc not strong or Y 
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TABLE 29 

Corrcl:ition coeffic ient (r) analysis 

The correlation cocfficicntS for the association between the nutrient intakeof children (c; 10 years), and the socio�conomic srarus and food supply

N.1 �, 1·1-3 3·1-S S·/- 7 .,.,_ 10 
Var OS Var09 Var 10 V:ir 11 V:ir 12 

VAR 01 -0.263'/0 0.15935 0.41847 0.119S9 0.11S19 
VAR02 0,04323 0.17969 0.241S3 0.11467 0.09204 
VAR03 0.02566 0.14113 0.30560 0,00537 0.26929 
VAR 04 -0.08875 0.07853 0.38687 0.16299 0.15 383 
VAROS - 0.03029 0.17960 0.23824 0.221S0 0.29099 
VAR06 -0.06353 0.22909 0.12811 0.18617 0.228S0 
VAR 07 - 0.20794 0.01509 0.19819 0.00S91 0,08430 

-

TABLE 30 

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

The correlation coefficients for the association ber.vcen the 11nthropomc:uic

n:irus of children (c- 10 ycnrs) and soc io�conomic status, sources of 
food supply, and nutrient intake 

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

V1\R 01 
VAR02 
VAR03 
VAJl. 04 
VA.ROS 
VA.R06 
VAR 07 
VAROS 
VAR09 
VAR 10 
VAR 11 
VAR 12 

N.S�l
Var 13

-0.28730
-0.34980

- 0.31906
•o.65308

- 0.22877
•o.38786
0.3SSOO
0.19211

- 0.25698
0.30463
0.01S61
0.10374

N.S 1-1·3
Var 14 

0.12494 
0.34970 
0.23001 
0.03112 
0.11474 
0.11322 
0.20844 
O.OS9SS

·0.82191
0.02172
0.30759
0,)0381

"Significance (P < 0.0S) 
• 

0Signi!icancc (P < 0.01) 

• 

N.S3·J·S
Var 1 S

0.27250 
0.33209 
0.31268 

•o.45048
0.38082
0.26947
0,24338

-0.08682
0.01810

•o.79934
0.13321

• 0.46285

N.S.S-t,7
Var 16

0.36316 
0.01303 
0.21607 
0.08372 

•o.42448
0.39638
0.20972

- 0.3090S
-0.22896

0.13499
••o.81746
- 0.03476

N.S7•t-10 yrs

Var 17 
- 0.01403

- 0.17312
0.0S072

- 0,08018
0.23624
0.05336

- 0.16333
- 0.24668

- 0.09281
0.31448
0.12980

• 0.7S488
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TABLE 31

The association (r) between nutrient intake of ch ildren and socio-economic 
status and sources of food supply 

Age (years)< 10 year old. 
---

-·------------------------

The level of significance of association for all age group is negligible.

TABLE 32 

The association (r) ber.vecn the anthropometric status of children (�10 years) 
.ind socio-economic status, food supply, and nutrient inClke 

Age (years) Level of association: 

<J food consumption significant negauvely (> < o.os 

1·1 - 3 nuuient intake of ti- 3 significant P<0.01•• 

3·1-- S Family size significant p < o.os•

Null ic111 i11t.1l-c uf 31-S yc.11 >ig11iliwn1 I'.., 0.01 • • 

s,- 7 Crop production significant i> < o.os•

Nutrient intake of S,\--7 year significant P < 0.01•• 

Nuuicnt intllkc of1t-10 year significant p < o.os 7·1- 10 

Degree of freedom - dr :: 58 

• Significant level 0.95 = 0.388 

• "Signilicnnt level 0.99
- 0.496-
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The nutrltlonal status or the children rel111Pdstrongly with the soclo­

economlo status and the sources or food supply to the famllles. (Table 

30). Ho,vever. the strength of the association varit.Jwlth the (actors 

and among the age groups. Thus significant correl:i.tlon wns observed

between nulrltlonal stnLus nnd rood consumpllon of J:: lyfAr(Pt- o 05), 
-

111 nutrient lntakeof l·J-3 Y(Qr(P� 0 01ti11 family size Md nutrient ln­

tnke oC3·1-S (P!: O osii,.,crop produced und nutrtent lnlnke or;,l-7Yleoi­

(P := O. 05), nnd in nutrient Intake of 7-l-10 year olds (P:: 0 05) · 

Tho nutrient \ntnke \VOS nol however slgnlOoontly corrolatPd to the 

antnropometrlc s�ptus or 6tl yeorc/41(bbte 29, 32). 

Limitations In the study: 

A case study of this nature though on lndepth Investigation provides 

a focus on only u lone community amongst numerous other commu­

nities comprising Imo State. This study Is therefore bound to be 

r h tote The fotlowlng areas
llmltod In Its representativeness o t e s  

are worthy or note In this regs rd. UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



1�3 

Dctcnnination of income level of population: 

The problem one is likely to encounter in the detcrn,in3tion of 

monthly c:irning-s or a rural cummunity, lx:;iring in n,ind the socie><ultur:il 

factor existing there should lie 11pprcciated, For cxw1ple, tJ1 e difficulty in 

extracting facts on the sources of income and the :amount made by the 

individun1 is increased by the fenr that the interviewer ,vould expose the 

f2cts and :inra.ct increased wc:ition on them, wd also the fClll" of CXIJ'II

demand from dependants. Ho,vever, the source of income in 11 rur:i.l com· 

munity is never regular considering the subsistence economy, thus there is 

no doubt that a small helpless houscholo like thot of a ,vido,v ,vould mnke 

less than NSO n,onthly. 

food ruu:l nuLrient inlilkc determination: 

llffons ,vere made 10 dctern1ine the nucricnt i11t:1kc of the individual 

during the study. But the problem still remoins on the :accuracy of individu:i.l 

food portion in a situntion like in the srudy village ,vhcrc central dining from 

. one plate by household members obuined (Passmore ct al 1975, Rockfeller 

1963). 

tndividua.1 nutrient intnkc detennint1tion was therefore b:iscd on the 

. k of the ,vholc me:il :according assessment o f  the individunl percentage inta c 

h houSC\vife or housekeeper, using a to the infonnation obtllincd from t e 
· t • thod of a ssw ·  

24-hour dietuy recall method. 1 lowevcr, since ,vc1g ung n,c 
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pent ls more reliable than recall a subsample or all tho bouseholds
wns su rvovcd using tho weighting method to supplnmont tho rocnll mrthncl.

The staples ,vith high ,v:itcr content (11\VC): 

Efforu ,vcrc made to provide comparable edible portion (EP) of 

loal fooJ� to the nutrient valu� of a rccon,mcndc:d tal>lc: (FAO 1968)

by means of drying the: H\VC local foods. Howcvc.r, the v11rilnions in water 

contcntS of the n:iple foods of a region must be llpprcciatcd, for example 

the fluctuations in ,vatcr contents that exist in sca.sonal foods (particularly 

the storchy root crops lil<c yam, cocoyam and others). In determining the 

11\VC, neither the very fr�h fuow nor the: very Jry foods ,vuiusctl, but 

rather the moderately dry ones were used. LikC\v1se the siz.e (quantity) 

of the fresh crop ,vas equated adequately ,vith the size of the dry crop as

during the stor:ige pcrioo,(eg. I½ fresh maize on the cob ,vas equivalent 10

I moderately dry m:uze on the cob) 

Moisture content conversion values were used such as:· 

% dry matter of survey food 
X 'l!i tlry ma tter of  reference food 

Vitomin I\ dctcnnination: 

food (in gm) 

I
• 

S. . • A sources ,vcrc from vegetable origin (red palm
,nee most v1tam1n · 

. bl ) d very liulc from 30imnl sources (crayfish,
011, o_nd dark green vcgcrn cs , nn 
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1 ·'1 � 
- u 

fish and milk)J Vegetable sources were convened to Re · I t1no equw:tlcnt

(by dividing ,vith 6) during the calculation of nucrient ., V.uUCS.

The pr otein  quantity: 

In compiling the protein intake in gm, the protein qui!lity theory 

(FAO/\VHO 197 4, PAO 1968), \Vas t11kcn into consider11rion by reducing 

the mixed protein content of a meal to 6S9' during calculation since the

study community consumed diets based on mixed veget2blc proteins diets

(maize, legumes, green vegetables, crayfish and fish).

dcight versus length viilucs in QDthropomctry:

It is appreciated that the recumbent length value used for younger

children is gre ater than the stnnding height value by l cm (approx.) for

younger children, decreasing in mognitude (0.S-0.7cm) in older children

and :idult. The conversion formul:ir (Height, cm = length, cm minus) (3 -

0.03864 x age, month) 11s given by Stephenson ct :al {1983) was however

not employed in the prcsenution of he ight/length values in the present

micly. 

The nutritional stntus: 

Thnt the nutritional stntus is determined wing many \,;ui:iblcs (such 35

. . . . . I d 1nb ,....10ry c,-,1111hmtioru) 1ncludi1111

chn1cnl cxnm1n:it1on, rndiolog1c:i , nn o .. , 

. u11prccbtcd. 1"hi) itudy uses primarily 

nnthropon,ctric mc.is un:ments lS ,-

the nnthropomctrie technique.
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CHAPTER 5 

DISCUSSION 

Th e objective or this study is to truce the nntural history or mnJnuiri-

1ion in a vilJagc by idcn1irying the ecological ractors. The dc1ennironu of 

malnutrition arc  kno\vn to include some selected socio economic factors, 

rood production and oonsumption tendencies, scason:ility cCTccu on food 

production, rood intake and disc;isc pnucm. This chop1cr considers the 

entire situation as it arfects the extent of maln11tri1ion, 1hc im1,:ic1 o reach 

factur un the 11utric11I inw.kc, .u1d thcrcrurc un 1hc 1111tritiun.il )lulu> l'urti· 

cularly on inf ant o.nd children Md clisC\1$Sed in relation to the socio-econo­

mic situntion of the study community in rclntion to other similar rural 

• • 

commun111cs. 

The existence of the study population on the basis of kindred uniu

pattern o f  d,velling enhances protection of households :md f:icilit11tcs the

execution of village projects (Gilles, 1963).

'J"he demography of the study populntlon indicates thnt the p reschool

(23%) and the school age population constitutatcd GO% of the totnl popul3•

tion ,vhilc the adult ( 7j 18 years) constituted 40%, thus indicating 3 pre-

. h · c:u s the pcpul:ition of 1hc

pondcrancc or  children population ,vh1c incr • c 

d · e thl.b crc.itini; 11 b'11P in 1>rll'

unproductive ,cctor o,.:r the pru ucuvc un s 

, • • • . . • la ...noru on Akufo vill;ige (Gilles

clucti\'C proce1scs. 'l lus s11ua11on IS s1m1 r to · · r ·  

1963) and on a Uongladcsh village (lluss:iin cl nl t9SG).
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The prcsoncc of 34 ,4% of older adult In d I IC conin,un ty Is SUl!gJ:Stivc
ot dtlcrly population including the 4.20% of die >60 Id ycan o which aho 
included 5 ccnti norlans. Tl111 flndln"" also con fir n ., f er I u1c  report o 2 7� 

ddcrly population of the Akufo village, lUld also rcvcala the longer life ,pan 

c,:lsang in liUCh village,. However, the age trend indJcatcd a greater popula.

tioo of adulu, (;> 18 yc1111) (39. 7%) followed by that of preschool age group 

(24.1.,,). The prin,uy and post pn111ary school age were each Ilic least In 

population follO\vlng the outward drift of these adolcsccncs to urban areas, 

and thUJ front rural occup:ition (farming. trading) 10 that of schooling. 

dome.sac JObs or JOb apprcndccsh,p - the tre nd which was also reported by 

Gilles (1963) ,n Akufo vUl:igc-Nlgcri:a, and Husuln and AbduUah (1980) 

in Bingladcsh. The prcpondcr:incc of female aduhs (>30 years) over the 

nwc countcrput (:u 12.5:86 r.itio) t, usually found wulnn the Nigcnan

culnuc, followi ng the polygynous narure of f:unllies (Gilles 1963), othuwisc 

the overall v.iriance between male and female populalion was generally 

mimnw (238:289). 

The IOcio-economic 11a1u1 of lhc community: 

The socio-economic  a,se,s.smcnt showed th:it 78.,, of the household

populaaon w:u rated as of low sooo-ccono1111c staNS. 24.6 ... rated as of

• st nu. These n11ngt -�
addle, and 4 � rated as of high soc10-econo1111c a 

laowc.-cr In rel anon to the todo-culrural :xsseumcnt of the community mem-

. _, . o-cconomic ,un,.s 10 • 1r£cr«>

lien a,d c�nnot be equated ,o 1dcnacu SOC1 

. th ,odo-cconomtc raang h•
polia a in the cbdopcd councncJ. SunUarly, e 
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no bearing Oil the class smti!ication obser\'cd in cert�; . _, · -n tropl,;w or sub·

tropical regions as reported in  Nepal (Nabttno 1981) · B -•--' h , in tm
11.wcs (Chen 

ct :i.l 1979) or in Zaria, Nigeria (Tomkins 1981· Lo h 1981) I · , ng unt, '" 1cre the

h1nd tenure syst em created ,vc.ilthy ltmdlords over poor pc:asanu. 

The income of the community members w;,.s css cnti11lly deri\,:d rrom 

pell y occupation (s uch as combination of pcas:int farming and petty 1r.1ding) 

lllld the small sCLle anis11n jobs. "J"hc problem therefore in determining the 

income of such .i fiunily should 1,c upprcc1utcd. 

It ,vas ho,vcvcr obscn'Cd that over 60% of the households were on low 

income (l-N200) by 1hcir o,,•n S1and11rd out of ,vhich 15.5% wcrcon!;N50 

per month. "l'his tendency is obvious since occupauon 11rc subsistent in 

nature. 1"hc income for cx:i.mplc ,viu derived n1ainly from form product 

sales, gifts from re lations and petty trading. The peasant economy obtaining

in the study vilbge is thus synonymous ,vith rural poverty as discussed by

Chambers ct 111 (1981) nnd Longhurst (1981) in ,vhich the characteristics

of rumlity kcpt revolving nnd perpetrating poverty and inndcquncic:s.

• 1, • ,J · ti • tut.ly vill,'"C !Juth hu,u.iut.l ""t.l
l11 u run.II co111111u111ty "-> u t.11111: 111 '") -o 

• • r choorng) contributed in the main·
,v1fc nnd even the offspnngs (except ,or s 1 

tcnance of the family; the ,virc ,vas responsible for ho1uehold expenses while

, like school fees Md commu·
the husb3l'ld ,vas responsible for maJOf expenses
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nity ex>ntribulions, and also complc:mentcd d omcsoe expense:$ where necc-

ssary. 

The remnlc spouses cn•r:·u,ed in simibr oc-·p 0• 1ic· 1 O"'l> · �w II on l1J t IT mil C OOUntcr•

pnru because the 1vivcs 1vcrc not OJltur.illy restricted to only households 

chores in ex>nuust to their countc:rptuU in Northcn, pi11U or Nigeria (as 

rcponcd by Simmons 1981) and Longhunt ( 1981) ,vhcrc socio•cultur.il 

f3ctors limit the cl1oice of occupation to only tradition11I rood processing

3nd food preparation. 

The high income c::imcrs (21.8%) who were on N450 per month, wc:re

on paid employment (such :is civil serwnt), and the: wc:nlthy ft1rmcn (who

wc:rc on middle incon,c cadre of N201-400 per month) cropped on yam and

p3lm products· a little more thllll the rest or the: community mcmben and

were not complll"llhlc to the wealthy farm I.ind holders ,vho farmed vnst

lands on livestock, groundnuts, and cotton (Chambers cl 3( 1981, Chen cl al

1979, Nabarro 1981), or on cocot1, coffee nnd cola-nuts (Collis c t  31 1962)

thereby employing in their fnrms the pc:nsonts or the landlc� formers.

In summary therefore, the occupnlionnl pnttern in this comm11ni1y, 

· · ., r 1 ) n n11cd 1n pcas.1111 hirmh� bcinj
1ndu:ntc:s 1hut majon1y (m,1lc 1111u cmn c c II o 

. h' h I ed majority on 101v monthly

oomplc:mc:ntc d ,vith petty trading '" ,c: P nc 

earnings. Likl!'lvisc, the self employed artu.ins ,vcrc mostly engaged In 
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masonry, cupcntcry, automobile engineering (mcchani ) -1 • c , tai onng and hair 

dressing. The style or the economy the 1:md h I"' r L -
' 0 wngs rom tnc SCilra: lands 

I 

and soil l ype all contributed immensely to the subsistent fanning system 

and the lo\v socio-economic status or the commun1"ty �-� h I ... "w o c, 1n contrast 

to certain other po.rts or Nigeria \Vith \la.st farm lands f11cili1a.ting brgc fmn

holdings that make for  impro\'ed cash aoping. 

1\ pulyi;ynuus fanuly ,vus w1npuscd ur lwu ur ,nu rc w,,c,,, .,.._.�1, cun·

stituting .i houschold thuugh ,vith unc hwu.uu1 as the head ur the cxtcnJ�-tl

fnrnily. The community ,vns 11 christi:in one nnd was not n highly polygynous

UIIC. '1'111: i 111p11cl uf II faryc f.11nily )iO.: UII LI l,u1ucl1ulil i, thc lin11l�,I per

capital income allocntion, limited education resources, uncJ hot.Uc kccpi�

resources including feeding resources, and also the increased demand from

family 1ncn1bers. These prccipiu11ed to, poor feeding nnd poor nutritionnl

status. 'L'hc nvcragc (67.2%) househ old siic ,vas 5-8 though a rcw cases of

11 11nd l member family did exist. Howe,·cr, 11 typical Nigerian family of

7-8 members composed of the father, mother, 5 living offsprings :ind 1

house help like in the scudy village iJ oonsidc:rcd normal, but problems do

:arise :is to the distribution paltcrn of household resources participiltly the

foorl (Rockefeller, 196!1) for it i� II �encr::il knnwled11c thnl the intr:1-f11mily

. N" • socicl)' is tli>criminator}' (n1on:

food distribution system 1n 1hc 111crian 

. · r at like meats, poultry, und egg)

so on the distn'bution of anim:1I protein ° 
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in favour of the husband (Chambers ct al 1981, Rock:cli:llcr 1963, Hussain 
and Abdullah 1980) who is the head of the house, the adult male of&pring
(ii any), the wile, and lastly the children who are given the last bit .,..ithout
the meats a fish because as the culture bas it, giving the young children
meat, fish or egg ,viii induce them into stealing food (Roc.kcfclJcr 1963).

This point is of particular significance in the srudy village where meal con­
$11mption wasfro"'"Common feeding pot. The food intake of the younger
sibling was thus bound to be deficient. The family si1.c i�ue and the defi.

cicnt feeding pa teem even with the dite socio-economic classes have been

reported by Longhurst {1981) in his srudy and also in the Ubolll3 {1963)

village study, • 

The adverse effects of successive births or multipariry on a moi.l1cr 

with 1:i.rgc family i s  obvious (granting limited income) and this results 10 

maternal nurricnt depletion :and poor nutritional starus. This notwidntind­

ing mothcr:s in die study :i.rea. and the environs aspired 10 have up to a:n or 

more prcl?'ancies to ensure i.l1c surviv.l of at least 10 offsprings. CulruraUy, 

this w:is the highest prestige accorded a mother which culnun:ited in a

cl · uk " (sl gh · g a m>::1t in appreciation) for c ebr.iuon cl "lgbu eghu ·wu au tcnn o --

fr .  

• 

not taken into consideraoon, the mother. The rciuing of the o upnng, ,vas · 

r 
. r as domestic hcl ps. However,since relations could adopt some ,or n:mng 0 

. b LI difying this cul cure.chrisrianity and modernizaoon arc O I mo 

. . sccn1cd not to have poru-ycd the
The housing pauem 1n the village 

. 
I . is because the lcvd of. f ., cornmun1cy, L IIS true socio-cconorn1c st11rus o uic 
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the housing structure ,vas above the income level, ,vhere 66'6-82% of house-
holds constructed modern houses (with ccn1ent/z"n d · · d 1 c an \YJnao,vs, an only

13% still had mud/thatched housing. This situation also revealed the apprc· 

cintion of good sanitation by the community which ,vas very high, equally 

so ,v:is the refuse dispos:i.l system. These observations were in concrast to 

repons from some rural villages such as those in Guauuncla, (�l11lll 1978). 

ll ,vould abu uppC1lt that the aesthetic "aluc of community w� quite high

as indicated i n  the competitive housing structure. 

To funher prove the snnication level, t:1p ,vater supply though not 

regular to the community existed nc:i_rly a decade ago and hu since been 

supplemented by other sources of water supply - rain in Diny scuon, 

strcnm wntcr in dry �uson nnd pond water for prcp.uin11 fonn products 

during harvest season. \Ynter supply therefore did not require much energy 

expenditure on ,vomen and children such u created a threat to energy 

depiction on their counterparts in certain rur.il villages seen in Nonhcrn 

Nigcri.i (Pox 19S3, Lunghurt,t 1981, Tcnnkin) 1981, Si111111on) 1981) or in 

Indian villages (Chen ct al 1981). 

As ll predominantly vegetable crop producer, such foods as me:u and

fish' poulcry' eggs, grains and cereal products were purcha.scd to comple-

h I foods Considering the village subsisten ce economy• such
men 1 t e stap c, 

d smoked r1Sh were more commonly
b:isic but essential foods 3S crnyfish an 

I 
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mirchascd than mellt, milk or egg becau$C of the a�,,..n51' f th I r - -r- vencs, o e ater
• 

while e� were r:ither sold than consumed. Beef was sparingly pUichased

for special Sunday dish, or during cclebrarions. But sup, rice, bread,

ogbono, cow pea and such others not produced were :ill purchased (Table 6 ).

Compuison could not be made between purchases in  this srudy, and 

purchases in other studies like Uboma Study because of currency exch ange 

differences and time lag (1963 versus 1984 ). Equally so, the quantity of 

equivalence in Naira (N) would not be strictly reliable and realistic since 

price fluctuations and i nOations ,verc prevalent at tl1c period of study. fer­

mented cassava and garri an1ongst root starches were purchased most by 

households (N26. 50 pc r month pe r  household), despite the extensive pro­

duction of cass:iva in the :irea. Meat and fish purchases followed lit N 18.3 

per household per ,noncl,, and fruits nnd vegetables l:i.st because tl1esc were 

grown in large quantities,• 

TI1e nutritional 1t11tus of tJ1e cornn1unity: 

The question is whether there were evidences of poor nuaidonal uarus 

( I · Th anthropometric assewnent
ma nutrition) observed in the  conunu111ry. c 

done on cl1c subject shows that there ,vere deficits in growth as obcains in

f llle dcvdoping countries. The comprehensive
many rural communities o 

. . tl1c int:e-m:itionally accepted re-
anthropometric data was compiled using 

980) AppcndiJC 8, and �o the
fercnces like the NCHS (\VHO 1983, \VHO 1 

le th e height-for-age
d I rcnces. Par exan1p 

Waicrf ow (1977) standards an re c 
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11,nich indicates the degree of rewdation or stuntedness reflects the long 

term nuaicnt deprivaoon, ,vhilc the weight-for-height reflects currcnl 

wasting (or malnutrition}, .iccording to Jdliffe (1963), Waicrlow (1977) 

and WHO (1983, 1986). The above references asc thus employed in com­

p;irison ,vith the observed indlc:uors on il1c infanis, children and the adults

in ader to dctcrn1ine il1e extent of deficits in the various anthropomcaic 

indicators used i n  il1e srudy popul ation•' 

Considering the NCHS (\VHO 1983) reference, 45.6% of the preschool 

children suffered v:irious degrees of wasting in which the severity of wasting 

(·3 SD, weight-for-height) w:i.s more obvious in boys (8.5� of their popula­

tion} than in l?rls (3.6% of the population). 

Sixty-four percent of this age group (both sexes) were simil.uly obser­

ved t0 exhibit various degrees of wuting (weight-for-height) using Waterlow 

(1977) classification, in which uic>l-5 year olds exhibited the most seven: 

wasting while the 1 ye11r olds cxhibired the least wasting. 

. . 3 SD) as also, xhibited n1orc in boysEvidence of severe srunong (at - w 

chan in girls. .46% of thi1 age group (both sc,'(CS} on the whole were obscr-

d ·al) on the ll-3 year olds.vcd to be mildly to severely sruntc , espcct Y 

. Jl , followed the weight index
The muscle and subcutaneous ,=ong cqua ) 

pil t tern. 
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In comp:irison \vith other com111unities the extent of PEM revealed less
\\-:1.sting in the study preschool children (at 11 population pcrcenr.igcs of
44.7% thnn reported in their counterparts in Dayi (81.4% population) and

GallU3go (89.4% of population) tn Northern Nigeria (Simmons 1981,

Longhurst 1984), But the reverse ,v:u the case where only 10.1% of the

Nepalese counterparts ,verc n:ported wasted (Naburo 1981).

In the study popul:ation wasting was observed more in the 12-36

month olds cspcci:ally i n  the 24-36 month group (Watcrlow 1977). This 

observation i l  consiltcnt ,vi th reports by Rowllllld ct al (1977) in Gambia, 

by Gilles (1963) in Akufo village, (\Vcstcm Nigeria), by Longhurst (1984) 

in the Carri beans, and by Nabarro (1981) in Nepal. 

Considering similar communities datn mo rcvcili that while 46% of 

the study population exhibited various degrees of stuncing 35.S'J, of Dayi

(Nigeria) and 52% of the Nepalese countcrp'11'CS ohibitcd similar siuntcd-

. th 11-3 year olds in the srudy ness. That stunong was more common on c • 

J • 6 d b Gill s study in Akufo village and Rowland'spopu aooo was con rme y c 

ct al report in Gambi:ab9ll)· 

Growth p;allcm 5.1 yean to >lU years: 

tfi d &om mild to mode­
Over 51% ol the S.I-10 year� gr01JP su ere 

, � of the boys 111 the 10.1-18
ate wasang (weight-for-height), wlulc S 

. 
3 SD) In contrast to the gub '"'th

�a, olds were 1cverdy �lnounshcd (-
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20� of the girls malnourished. W:isting ,vu howcv er more severe on th c

10.1-18 ye:ir :igc group than on c.he 5.1-10 ye:u- 0.11c group · · 
,i , ll1 ISCOOSIStent

\\tth Nicols (1959) find.in� on the 7.1-9 year old (Northern Nigeria). 

In the > 18 year old adults 1nild wasting was observed in 72% of the 

populGdoo. But the womenfolk exhibited ,narc severe wasting than 1hc men. 

This obsc:rva1ion is also in Qgcemcnt with Nicols (1958) findings on the 

Nigerians subjects in which subjects fron1 the southern zone tended 10 be 

smaller 1h:in their nor1hcn1 zone coun rcrp.an. Ir will be observed d1111 growth 

p:i uem of subjects tended 10 dc1crior.itc wid1 incrca,ing age up to ;idulthood 

and this might be :ic.uibutcd 10 increased physical activity (toiling) (p:uricu­

larly the ,vorncnlolk) that is associated with subsistent economy ' 

In sumnury, the presence of nulnutri tion has been established in the 

community but in a mild to n1odcratc levd p:irticul:irly in the pre5Chool 

children. The gcncriil nutritional sarus was however higher than in many 

L_ • d · · h re :1n1hropomctrie Stal\lS was
otncr eompar:iuve dev oping countncs. w e 

influenced by the harsh s easonal changes in food consumption pattern, and

. b r ding p.itrcrn :zs rcpori.ed by
also the poor weaning pracnces or rcast ice 

Hiuek and Tabr:ih (1963) in Awo-onuma, and Omololu (1972) in WesternUNIV
ERSITY O
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'The seasonality effect.a:

Oiriutic v:iriations refer t o  Yllriations in tlic wet 'rai ) d d \ ny an ry season

observed i n  the study area which in tum effcctcd chang s du c on crop pro c-

tion :ind consumption pattern. The synergetic functioning, 0( rainf.ill, tem­

perature, winds, relative humidity, and the sol.u- energy on food production 

processes must however be appreciated since rainfall docs not operate In 

isolation in controUing plant growth or food crop production ,Oe cli.nutc

in the study village and the entire c:istcm ione of southern Nigeria exhibit 

a biomodaJ chnracter (Chambers cc al 1981) in which a prolonged rainfall (wet

sc:ison) \vith shore dry season are evidenced within the year. There was

fa instance a peak rainfall in May and August (336mn1 and 350mm res­

pccrively) in 1984, \vith an interlude of short dry sc.Uon m November -

Pcbnury (5 tmm-5. 1 mn, per month) in 1985, (Federal Metcrological

Department, Imo State, 1985). This is typical of a trop ical climate, as

· aopical r:un forcn rc<'ion
confirmed by Nwosu ct al ( 1980) rcporong on D .  

f · • ti ar It n1ay therefore be :is-

\\ith more than eight n1ondu o r.un 1n Ill ye · 

sumed chat the rain was adequate for the growch of the tropical crops-

• 
bl ti ghout tl,e year o f  srudy.

starchy roots, fruits, and green vcgctn es - irou 

. ti tud area and the environs il

Wet sco.son (April-November) 10 ic 5 Y 

. dry season snynonymous with
not synonyn1ous \vi d1 hungry scasoo nor is 

ti . dnl climate (Davey, 1962, Chen ct 

harvest season as obc:uns in 1c ununo 
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al 1979: Simmons 1981, Hussaln 1984) This is because the r . 
· rwo c 1ro:a nc 

periods :ire not distinct from each other since periods of hc:avy rains alcer-

natc With periods of light rains during che ye:ir (as observed &oro August-­

June 1984/8S). Similarly, the ,vet and dry seasons do not saicdy coincide 

with planting and harvesting seasons rcspcctivdy though the rains an: re­

quired to initiate plant growth. For example, t.1arch d1rough October Y.'l!rc 

periods of heavy rains, as well as periods of planting and harvesting such 

crops as majie, vcgeublC1 and yams and palm fruiis (for consumption), 

while Novc,nber 1984 to M:irch 1985 - a period for dry season was a

harvesting period for yam, palm oil cocoyain and some vcgct2blc. This is 

in agreement ,vith the study in Uboma in 1963-64 (Rockfdler 1964) 

showing the production of simil:ir crops. 

Swonality and rood production: 

During hungry season LJanu.iry-Junc) food is expcclCd 10 be ,c:arcc 

bee be I d t for stored foods. But theause food crops h:ave :JI e n  p anlC cxcep 

hungry season in the s tudy vil1:igc did not exhibit a 11\Jly hungry effect

I i od production such as c:assav:i,
because as a region ,Yi th a biomodal c un:1te 0 

oil ..rccn ve""-tablcs and m:iize continued. The harve st
cocoya.m, pahn · ., .  ., -

. d f incrc;i.Sed production of these staple
season merely served as a pc no 0 
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foods. Palm oil production which dominated other crop du · d • pro econ unng 

the dry or hungry pc nod formed the cash aop for die community, buc chc

palm kcmd which conaibuccd a major ex pore produce some dircc decades 

ago w:is :it this period rendered inclcvanc economically, except for con­

sumption (25%) or as firewood for cooking. 

Some sub-tropic:i.l councricslikc die Indian sub-conci nenc have reported 

discincc ,vet, dry and n1onsoon sc�ons. (Chen cc :ii 1979, \Val$h 1981),

"hilc others reported distinct long dry sc:ison and shorter wee season in die 

northern 1oncs of the sub-tropical countries like Nigeria (Looghursc 1981, 

Tomki ns 1981), in Kcncb11-G:unbi:1 (Fox 1953, Rowl:ind ct al 1977), in

Ghana (Davey 1962, Longhurst 1981) in Za.mbia (Khan and Gupta 1977), 

in Ug:inda, (Ruscish:inucr 1974) :ind in Kenya (Eohdal ct al 1968). These

uc characteristics of unin1odal clirnate with discinct plll!lting (wee) and 

harvesting (dry) sea.sons. T hese regions fall within the ccrcal/grain/lcgu mc

producing accas which require the long dry sc:isons for ripening and drying,

and for storoge of crops.

In effect therefore, the unimodal effects arc observed in the northern

. tl b" d·' ff, cts arc observed i n the
zones of the countries, wl11lc 1c 1mo "'c e 

Ill re ·on ofNiJleria forcxa.rnplc.
southern 1oncs piirticul:irly :ilong the co;ist S1 
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Though the harvest and hungry s=n obser•�• · · he d · ·-•on 1n t stu y village 
(1984/85) arc used in comparison ,vith other established scasonalit>:, this

seasonal pattern under study may require a longer spt1n or observation for 

seasonal confirmation. 

The pro<!uction/consurnption pattern in the study ,illage did not vary 

significantly since •l<l'l'-50% or all rood crops produced were ronsumcd. 

However, grains nnd cereals (except m;ii:.:e) were not produced and were 

therefore not very much consumed. This is in contrast to the staple £ood 

production and consumption of maiu:, milieu, rice :ind legumes on the 

northern zones or Nigeria IUld \Vest Africa (Nicol 1959, 1'omkins 1981, 

Longhurst 198 l ,  Davey 1962). \Vith a modified climate. 

ln the study viUa.ge also fish ,vas not produced and thcrc£ore ,vas 

poorly purchased and consumed. U,cstock was very inadequately produced, 

t1nd such ,vere the \Vest ,\r ricin dv,.arft goat, and chicken which were cash 

pruducts and therefore were: sparini:ly slaughtered for mere consumption 

except r ._, oru·cs This short Call affected Qd,i:rscly the con·or spec1w ccrcm 

. _, · foods since they were not pro·
sumption of li,-cstock anti an,m .... proton

• f 1 ..... , qulllltities or cattle
duccd. This is i n  contrast to the producuon ° -o 

. N rth m Nigeria and the consequent
and poultry as major Cl.Sh earners 1n o c ' 

ronsumption or these products. 
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In summary, the climatic conditions which ·IS b" dal · . 1omo in nature 

f:icilitued a.II the yco.r crop production, and therefore aU the yc:ir round 

consumption of food crops or root starch origin. Except for the quantity 

and perhaps for a few crops like yam, food ,vas available through the year 

creating o. situation of no distinct har\'cst or hun1,'J')' period. 

On morbidity and monaJity pattern, convulsions :is a symptom of 

acute diseases ranked highest (10.9%}, followed by revers and malaria (5.5%} 

in the cause of of£springs deaths. �lal:1ri:1 :is 11Ssociatcd with conwlsions or 

fever was most prevalent in J\uguJl and September (1984) bc.ing II wet season 

repeating it.s prevalence in �·larch and April being a dry season, indicating 

th.It the dise3.Sc occurred in all seasons since it is endemic in Nigeria Md 

\Yest Africa :is a ,vholc. 

Cough, catarrh and fever in combination which w:is assumed to be the 

symptoms of respiratory tr:icl infection, was observed to be the next pre­

v.ilenl disease occurring m;iinly during December (1984) and Fcbruill')' 

(1985} which were the dry and cold harrnatlAll period. The incideno:: wu 

logical comidcring the dusty atmosphere which was conducive to droplet

. . r · -b diseases or pncwnonia, ccre-
d1sca,e transmission as 1n cases o wr ome

,-:ucnt in Zaria region (Tomkins brospinal mcningiti.s (CSl\1) etc. that ,_,ere pre 

(CSl\1) was however observed in 1981) during the dry season. No cases 0f 

the study village. 
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Diarrhoea and vomitting (� food and wao:r-a.ssociatcd infections.
(Buck ct al 1968) were a.sociatcd with =•ttocnten·a· Th · ·d f o- s. e mo ence o one
a: both symptoms was minimal and did no1 seem 10 ·d · 

occur In Cpl em1a, 

nor was di:11Thoc:i or vomi tting associated wi 1h any particular season, thus

confirming the questionnaire responses in which dianhoe:i ranked least 

(3.6%). Tltis is in contrast to other n:pons which associaced diUThoca and 

voniiuing with ,vcc season resulting &om conamin:ited water and refuse 

disposal inadequacies in the Zaria zone of Nigeria (Tomlcins 1981, Simmons 

1981), or in Africa (G:i.mbi:a) (Rowl:llld and Whitehead 1978), and i n  Nepal 

villages (Nabarro 1981). 

The low incidence of g:iscrocnteri tis in Umunwada village was not 

unrelated to  the relatively high st:indard of environmental sanit:uion in 

winch refuse disposal WllS highly organized), in contrast to t.1ara's (1978) 

findinp. Also, 1.hc acceptable weaning p:u1em of prolonged breast-feeding 

tended to  reduce the incidence of guscrocntcritis in the village since there 

was no bottle feeding which ,v.as usu11lly implicatl.!d with weanling diarrhoea 

and the consequent episodes of PEM in children in developing countries 

(Wray and Aguirre 1969, Omololu 1972, Morley 1968, Gordon ct al l 963,

ROoYlnnd and \Vhitchc:id 1978). However, whatever dianhoea did occur in 

h 
· cot with studies by Oke­

l c wet season (August-September) was consist 

ahilll:un & Grange (1981), and Gilles ( 1963). The incidence of dianhoca in

, all consistent with 1he bndinp
the dry season (March and February) IS equ Y 

ol Chen ct al ( 1979). 
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11lcrclore, the period with the ..,.,.a test p---, .L • 
o·- -�v;ucncc was u,e transiaonal

,..riod between Augwt-Scptc:mbcr being the end of .Le d .,. ,. - 111 wet season an ..... o
October-December being the beginning of dry season. This is in agreement
�th the community's general belief that the change of cllmaoc season was
.tlwa)'S marked with increase In disease episodes.

Intestinal parasitic infection is described z a threat 10 nucntional 

statw because of its depiction of nuaients in the intestinal tract. Hookworm 

and roundworm infections were ohlcived to be the most prevalent (20 

7% and 39.6,, respectively) d1ough not as heivy as was reported by GJJes 

in Akufo village with hookworm (71%) and Ascaris (70%). Infestation ten­

ded to be heavier during wet se:ison (78.8%) than during dry se11Son 64.2"­

This obscivntion is consistent ,vith reports from some developed countncs 

but u not explainable-The prevalence of hool.-worm and ascaris infestations 

during wet season ,vas :ilso reported by Lad1an ct al (1983) in Gambia. 

Trichiuri� Trichuriur:1 infestation a:nded to be mlnimal (3. 9%) while tape 

worm infestation was al,nost nil. The death rate per 1000 lor 1.1-3 year olds 

was 222 �ving 46.5% 0( the of&prini;s death, and the age at which most 

deaths occurcd was 1.1-2 years. The preschool ;igc group thus recorded the

highest death rate in  die village. This is consistent with reports of die pre­

valence of childhood mortality &om other devdoping countries• '11c dead,

. d h"gl d as reported 1n certainrate of the study populaaon appeare 1 1er tan w 

. 
d b nangladesh with 154/ 1000

pirr.s of the dcvdoping nations like Ma a -

ti . Zarla vdJagc - 196/ 1000
(Chen ct  al J 977), but was lower th2n tat in 

•
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(Looghurst 1981). The predisposing f:tctois in all deaths �e similar being a 

factor ol under development. In Akufo vill age, it was 430/1000 in Gambia,

400/1000 (Gilles 1963) such as ignorance, povcrry, poor cnvironmcn,al 

, hygiene and sanitation and poor nutrition, •The feaule mortality in the

study ,vas sligl11ly higher than dun of die male counterpart and this is con­

sistent with Mau;ib (Bangladesh) n:pon of higher fcm:ale death rate, though 

causes a death di ffered significantly. Those wit.Ii more pregnancies tended 

,o have offspring mortality, :i situation which confinns the idea that poor 

nutrition as a result of a luge family docs incrc:ise predisposition to in­

fectious diseases. Some poor child rearing practices, however, :a.re known 

10 coo,ribute to u1c increased in!ant mortality (Omololu 1972, Wray and 

Aguirre 1969). The adverse cOccts of these on food intake have been re­

ported. 

The impac, of  rnorbidiry on mortali ry rate in chadhood has been dis­

cussed (in Chapter T,vo) by Davey (1962) in Ghan;i, Eins,ein ct al (1972) 

1n Pakisuan, and also by Rosenberg (1977), and Hussain (1984). 

The cluldhood morbidity in tl1c village no1witl1S1mcL11g the percentage 

. I ffs · rt3liry nor abortion was still • p-oporoon o( \YIVCS with ne,1t 1cr o pnng mo 

much higher thnn the reverse. 

The lugh rnortality racio of m:i.le spouse over the fc1nalc (20: 0.05)

I. r f en ls known to be sh oner
was not explanablc except that the 1ec span ° m 

t.l1an that of wornen (McLuen 1976). 
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There arc cv1dcncc of changes in body size re-·•a· "- · . """ ng a-om vanaaons of
distinct harvest versus hungry (unimodal) season in certain cropcal and
subcropica.l reg,ons o f  the world. During the hungry or planting season"'; di

the peak physical exertion i n  &rm work, coupled with reduced food intake

various degrees of weight loss arc evidenced particularly on the toiling male

and the g,:owi ng children m reported by Longhurst, Simmons and Fox in

che1r Nigerian studies, and by Nabarro, Chen and Chawdry in the Indian sub 

con tinen1 s 1udies. Convendy, there is little or no change in body size 

(weight) on regions with little or no distinct harvest or hungry season (blmc> 

dal season) since there arc available foods to compensate for the peak 

physical exertion during &rming. Such regions as are found on the coascal 

or southern zones of the countries have been eqtwly investigated (Hu�n 

1984, Chen ct al 1979).

These minute changes in body sizes involve wcigha which = die

most sensitive indic:itors o f  malnutrition and which exhibit acute wa.sting

symptoms in the srudy village, Changes in weight in the preschool subjcca

dunng harvest and hungry periods indicated minimal differences which

also indic:uc the unimodal regions whose population had reduced weight in

. . . h a contrasting report from
hungry and increased weight 10 arvcst season,

for example (5. 3%) of 114 preschool chUdrcn lost weight during the hung'}'

S(!ason (1n 1985) i n  ,vhich 4 (3.5'1) were girls, while 108 (94. 7") od,cr

0 riod in the srudy village
gained weight significantly,"l'he hungry scaso pc 
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also revealed wasting only on die 6rsc degree level Th r I d · c rcma cs ten cd to
be n1ore sensitive co negative we,.,h, chan""s di�n di l bs . " .,- • c nu cs, an o erv.aoon
more consis1cnt ,vi di Nepal study (Nab:1rro 1981), where female siblin&'
cxhibiicd more ,vcigh t changes tl1an die males.

In contrast to  Nepal srudy (N11bmo 1981) hungry season In die srudy 

village did not appear to h:ive induced weight loss on d,c aibjects. That 

5.3% of the children population h11d ,vclght deficit could possibly be a func­

tion of l11c1011 01her tl1on tl1c effects of v.ari.ition in hungry or harvest

season. These changes of weight deficit were lliso reporred in such regions 

as aperienccd;·the distinct ,vet :ind dry, (hungry and harvest)scasons like 111 

Kencb.:i (Rowl:ind ct al 1977, Gh11J111 (O;ivcy 1962), Zari.a province (Simmons 

1979, Longhunt 1981, Tomhlns 1981) and m;iny more. 

In summary, the study :irc11 tended to exhibit bimodal clim.1tic func­

tions and tl1creforc the harsh effects of distinc t harvest and hungry seasons 

V."Crc not very pronounced. Equally so, d,c seasonal dis=c pattern did 

not cxltibtt distinct differences except in confiml3cion that such disease 

:n ,\laluia tended tended 10 be endemic, and di:11 diwhoca and voma ning 

(g:istrocntcritis) did not assume an epidemic proportlon except on individual 

family basis and such incidences were minimal 

of die child did not e;clubit negative Generally, the growth pattern 

r ti · od ratl1cr there V."Cl'C con·
changes ilS a result of hungry season o i:it pen 

. 'd I c"'ht dcbc1u In adula -
1ts�nt wctgln increases. There were evt cnccs O w .,, 
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which were not the consequences of seasonal ch•ngcs. Th bs · • csc o ervaoons 

were In contrast to reporcs fron1 orher counuies particularly on die Nori.hen, 

z.ones cl West Africa which exhibited unimodlll climatic effects, and which 

therefore suffered the effects of drastic wsonct hungry and harvest scoson:il 

eOects which evidence acure malnumtion during die hungry (planting) 

season. 

The mean food intake per person for rhe harvest season did not vary 

significantly (409.Sgm :ind 422.0gm respectively) though, there were l arger 

viiriations (i 11 SDs) in quanti ry intake :unon1:15r the howeholds. This siruatioo 

seemed to be influenced by the howehold sizes .. Foe example the household 

v.i th larger family size tended to consume a cbily mean of 200-30� of

food per pcnon, while the sm:iUer member household group tended to 

consume a daily mean of 400-600 gm per person. 

The energy in1:ikc ,vas on the delicit for individuals particularly on die 

children because of the low per unit increased requirement by this growing 

age groups and more especially in protein intake which was observed to be 

very low (2�87%) :ind more likely to prcdisp05c to PEM or Kwashiorkor. 

The energy intake deficit has :always been :a problem facing the ckve-

,1· 
· factors but the extent

l0f>1� countries because of tl,e prev:w1ng tlUS:aove • 

• 
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cJ the d: 6cit varies for various rc:uons in various rcoions. ncJ r rr u ow, ,or ex-

ample, :l.tC varying quGndlies of energy int2ke per head per day by diffc. 

rent reg;ons. 

Uboma-E�tcrn Nigeria - 2110 Kcal with 45.4 gm protein (Rock­

fcller 1964):Tangu.a-Northem Nigcria-1984 caloric with 64.3 gm protein 

(Nicol 1959); Dayi-Northcm Nigeria 1981; calorics with 64.3 gm protein 

(Laighurst 1981). "U" village-e:isc.cm Nigcri:i 1620 calorics with 19.5 gm 

protein (the study village 1984 ). Matlab-B1111gladcih 1963 caloric with 

50.3 gm protein (Chen ct  :ii, 1981); Akufo-Westem Nigeria 1943 calorics 

"' th 35.0 gm protein (Gilles 1963); 1111d the FAQ ( 1985) reference intake of 

2398 c:ilorics and with 30  gm protein. 

The above indicates th:it the study village consumed a net energy 

comparatively lower than the other countcrp;arts. Nicol (1959) did report 

of caloric intakes larger th;in the requirements. For example in Tangaz.a 

2398 to 2910 calorics ,verc consumed in various villages in nortltcm N igcna 

...,, th the accompanying high protein in ta.kc ( 103 gn1), almost consistent 

v.ith the types reported by Simmons (1976). Thls goes to indkatc die 

larg,: ca.lone intakes ,n the nortl, than in the soutl1. However, Nacol 
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equally reported the larger body sizes of his subjects than in the south
I 

while Longhurst ( 1981) reported of the extra energy cxpendirurc by these
subjects during f:,.nn labour. Bue since individuals require various amounts of
energy considering their various sizes, occupation or climate, it becomes
diflieult to assess precisely individual needs, (foAO/\VHO 1985). The adc·
qu:icy of caloric inrokc cannot therefore be decisive.

The n1can daily <;.!lloric iq1.:ik1;. P'v p':,_rson (considering Lx,1h seasons)

wns 1620 (6.U MJ.). This lndicntetl 67.6% of the rcquircrncnl of :talJU kcal

(FAQ 1985) sho,ving nn overall deficit ·in energy inloke 

The major sources of caloric in the village .dre . p� oil (42%),

CUS3Va products (32%), yllll'I (13'16), and cocoyam (6"). (P� oil ranked 

first because of ics caloric potcnti:iliry and also palm kernel. (Pig. 10).

A no-significant difference in energy inrakc bct\Vccn the scasoni was 

confirmed by a student "t" test at PC:O.OS). The test confirms the fact 

that sim il:ir fooJ qu11111iuc) were 11v11ilouh: for uoth :K-a.wns, 311d th:11 the 

households consumed the food alike gran1ing the sc:1.SOnal cffecu on 

food production. For cxumplc, fern1cnu:J c11SS:1va, and garri - the main

staples were available in both seasons. Yarn was however more avaiW>lc

in hazvcst sc115on than in hungry season. \Vhilc the norcd yams in yam b:i.ms

were still :ivail:iblc to augment consumption (Rockfclkr 1963), p:ilm oil,

another staple, (as well as I ca.sh crop) was more available in the hungry

season, to augment caloric intake. Green vegetables were atcn in \'Cry
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large quanti tics :is di ffercnt types ,verc av:illable :11 different seasons of the

yeu, "ugu" (Tclfcria) in hnrvcst arid "uha" in hungry sc:ison, hence dre 

incre.iscd percentage (of reference) 1n1akc of vitamins and minerals (except 

for iron) by individual age groups. 

It luas been reported tli:u diets of the devdopi ng countries have a 

p-otein value of 70% - 80% relative 10 egg proll!in (McLaren 1976) in con­

trast 10 those of the dcvdoped countries with 80%-90% value. This esti­

mate would appear 10 further lower the protein intake of the srudy vUlage 

n:lativc 10 egg protein, granting prcc.ise chemical determination 'However, 

the percent o f  reference protein inake ha.s indicated :a deficit of 65%. 

The protein int11kc p:aucm showed that there were no significant 

differences between tl,e h:uvesl (18.4 gm 3) a.nd the hungry 20.6gm 5) 

iczsons. The sources of  protein in both seasons were siinilar. But cr.iyfish 

was tire major animal protein source bcc:iwe of its cheapness and its we 

in every dish, this w;is followed by smoked (ice) fish because of its cheap­

i.:ss lOO. Otl1er vegetable protein sources were palm kernel (consumed as 

rrgular snacks), oil-bean and brcadnut (.i popul21' delicacy for the com­

munity). 

It was observed that r.J,crc was an ovcra.11 deficit of energy and protein

•nta.kes in all age groups. The percentage protein intake was neu normil
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(87� - 113�) for the 1. 1-7 yeu olds but tended co be lower in  lhe older 

children and die adults (56%--69%, and 52"-6 7% respectively). The female

adulu who were mostly housewives had a relatively lower intake of protein 

and calorie d1:in die n1:ile countcrp:irts. This situation m:iy not be uncon­

rected wi d, the socio-culrur.il obligation by wives 10 offer better share of 

the meal co die males (husbands Md adult males), and equ:illy co abandon

a luger proportion of rneal in  the plate for 1.he younger children, rc1Uhing 

10 a
l 
cumulative less intake by die wives. The energy and protein irltake of 

the <; 1 year old were rdativcly lower d,on iliac of l.1-7 yc.u olds. The 

breast milk int:ike ,vhich complemented the intake o f  die <; 1 year old was 

however not accounted for in d1is analysis, lllld !his breas t feeding might 

have contributed much in complementing the nutrient intake since a re­

latively normal growth was observed on di:11 age group. 

Results obtained from diewy llSsessment by using weighing method 

1989 on the twelve subsample households in 1hc community reveal general 

low intake of caloric and protein reference intake. Being a peasant farming

community such low intakes are consistent with reports &om other pea­

Arlt or rural communincs in other dcvdoping countries (Longhunt 1984, 

Nicol 1969, Nabarro 1981, Hussain 1984). The risk g,oup of <l-S years

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



17, 

• 

arc more illfc:ctcd in the 10\v intake, p:irdcularly the <l year age group 

(31% of c:l!oric, and 20% of protein intakes). 11ie low intake in tluJ :age 

group i s  not howeve_r decisive rcsuh.s since moJt of the mcmbea of tl1 c 

age group might still be breast feeding as supplementary nutrient inakc.

Vita1run nnd miner:iJ intakes tended to be more adequ:uc because of 

the all - yc:ir round oY.1llabUity of green vegcablcs :ind fruia, and die 

dcpe 1tde11cy on starchy vegetable staples, a conscqucntCX>f 12111 forest climatic 

conditions •Such ad equacy in int:ikc of vitamins is observed in reports on 

Uboma (Eastern Nigeri:1) village srudy (Rockfdler 1963). Also results of 

r.he dietary assessment using both the weighing and the 2 4-hour recall

methods proved a test of no signilicant diffi:rcnce (P<0-05) between the 

t\vo mcthod.s. This ,vas a further confirmation on previous srudics that 

tl1cre arc no significant differences between ihc two metl1ods (Huss;iln and 

Abdullah 1980(a), Olus:inya 1985). 

Results of the supplementary srudy in 1989 also indicated no 1igni6-

Cilllt cl ffcrenccs between intil.kcs (by age and sex) In 1984 and in tales 1n

1989, which goes 10 reveal th,1t in a subsistent agricultural setting :is m the 

study village. production of food crops pctSlsted on equal level 
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irrespcc tive of time Ing or ccono1nic dcprcslion as occurred by the year

1989. 

However, the comn1unal dining pr:ictices in the study village, which 

determine the lndividu:J nutrient intake, cspccwly amongst siblings ,nakes 

resulrs inconclusive because of biases in Intra fam ily food distribution 

system. Th is luu 111so been reported by Hussain ct al ( 1980), and Atinmo 

and Akinyclc (1983).

The ccoloi,,ical f:,clora of nutritional 1lnl1111 

The n1ulciple regression ana.lysis has provided useful evidence to support 

the findings on the determinant foe tors of mal nucrlttion In the village partl­

cululy, on the fQJ11ily socio-economic status and SOUR:CS of food supply 10

the subjects. Though d1c anthropometric sc:irus of the risk-group (tl1e 

· children) ,vcre given emphasis and tested, similar effects ,vould be cxpecccd

to prevail on tl1e adolcsccntS and the adults who were scill part of the socio­

cultural system. Using d,c regression and corrdarion analyses it has been

possible co idcnri(y the a tent of dlc associadon of each determinant va.ria­

blc wid, the nutritional scacus o( e:ich group.

Firstly, using die ccst of correlation (r), the association has been estab­

lished between the anthropometric status and the family soclo-cconomJc 

starus, and the sources of food supply, and also benvccn the anthropometric

scaru.s and the munenc inca_kc of the children (<10 years old). Thus the 

nutrinonaJ stall.ls and the socio-economic s�rus and the food supply I) seem 
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were found 10 be positively :md srrongly rcl:ucd 111 varying significant levds. 

For cx:unplc, 1.hc nutrient iniakc and family slz.c of 1he J.1-5 year olds 

were signiFicandy related P<;0.05) 10 their nuuitional s1arus. The nuuien1 

1nlllkc and the nu1ricionnl s111rus of 1.1-J year olds were srrongly related 

(P<;0.05). The nu1rirional status of 5.1-7 year olds, and die famUy food 

productions and 11u1ric11r inuuce ,verc sirongly related (P<;0.05), cxcep1 die 

c:ise of die<; 1 ye11t olds which wo.s no, signiGcar11 11 P<;0.05. The n:ladon­

$hip bcl\veen sociocconon1ie siatus and the food supply system, and 1hc 

nu1rien1 i111ake of the respective age groups ,vcrc no1 sirongly corn:lated. 

It is observed from 1.he regression analysis that occupation of the family 

had die grcarest inOuence on die nutricional siatus of the childn:n (reference 

to  socioeconomic s1arus) ,vhich was followed by parents Income. The in­

Ouence by f.-unily size and education wen: n1inima.l. 

On food supply systctn, ii was also observed that crop production 

pattern ranked higlics1 in inOuencing 1he nutridonal s1arus, followed by food 

pun:hases pattern and d1c consumption of food crops. All die above effects 

on die nu1ntional s1arus ,verc however not significant at P<0.05 lc:vcl. 

But socioeconomic status however, h11d a significant cffcccs on the nuui­

tional s1anu of the< l year olds at P<0.05. 

Bui In all, the nutrient inuke of the children (<;10 yean) had very 

signifJCant effects (P<0.05) on their nurridonal status,

•
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The nutrient intake inOuencc is  quite a logical phenomenon because 

it is the acrua.J net nutrient int:1ke r.athcr than the socio-economic status or 

food sources supply thnt Is directly inOucntial on the nutritional status of 

the individu:il. The effect of the sources of food supply on the C::l yc.ir old 

should be appreciated rationally, beclluse the nu1rition:il s1arus of the under 

one year old wns more inOucnccd by the breast milk feeding (in this village) 

than die f.1mily foods (and breast feeding was not lnvcsdgated in this srudy), 

Investigation on growth pattern of the ch9dren in the village identi6ed 

wasting most on the 6-12, :md 30-36 mondu olds. 

In summary, the deficit i n  the nu1rition:il starus of die c:hlldren (C:: IO 

year old) were strongly .issociatcd with the family socio-economic status 

especially the occupation :md income of die family. It is logical that with 

low lcvd occupation, the income of die family was bound 10 be low, so 

also die net income a1Jocatcd to sources of food supply. 

The food supply and the family size factors which were associllted with 

the nutritional status o f  die children were signific::mt fu:tors as reg:irds the 

food distribution of the :rv:illable food wid1in die family, to wl11ch was di• 

advantageous to the nurritional s1arus of die younger ones. 

The food production factor refers to the type :md the quantity pro­

duced, such as the prcdomin:ant production and consumption of n.archy 

root--crops. These also were bound  to influence the protein quality and the 

vit.tmin 02 quantity. The proportion of the produced foods that was eoa­

lUmcd (52%); could be considered as 1nsuf6cient granting a peasant farming

hou, chol ds. 
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CHAPTER SIX 

S!R.IMJ\RY, CONCLUSION ANI') RECOA1r.lP.Nl')ATION 

1'hc sun1111ury: 

This stucly 11ucmptccl lo ideJ1tiry 1he ecological fucton wl11ch con-

11iliu1c tu 111ul1111ta iliu11 i11 lh.: v1llug1.: ur U1111111wJJJ in ll..:t1Jt1ti.tl-Oliowu. 

To this end, n prospectl\'c siudy was conductro ror twelve months Uuly 

1984-June 1985) in  order to monitor some selected ecological fncton 

thnt contrilJutcd to mnlnutrition in the village vi1., 1hc sucio-cronomic 

status or households, se:uon:11 ehnnges in rood av:iibbili1y, infectious disc.:ue 

1ncidcncics, the nutrient intake pattern (wing 2-l•hour dict:uy n:roJI llJ1d 

dietary ,vcighing methods), and nn1hropomctric status of subjcc:u, and 

lin:illy to suggest inicrvcntion processes ror lhc nmelioruuon of the de· 

ficicncies iclcntified. 

Several strategics were employed in dat;i collection llJ1d such included, 

the buelinc information on the village, the sea.sonal anthropometric: IUSCSS·

ment of subjects, to determine the n111ri1ionnl status, n socio-economic 

qucstionn:iirc administration to delerminc the household socio-economic 

IUltus, a S-do.ys-24-hour dietary recn.11, supplemented by a weighing method 

on a subs:implc in order to assess the nutrient intake, a monthly in,-cntory or 

household crop production and consumption, and a monthly morutonng 

or some selected infectious diseases on children, includin111 intcstinil wonn 

Infestations. 
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A pilot srudy had initi:illy been conducted to :usess the research loca­

lit)', to pretest the questionnaire, and 1.hc diet:uy rcc:ill fornis, and ro get 

acquainted with local food me:isurcs. The mn.stcr plllll which was developed 

facilic:ucd the collection of doca on schedule. The housewife in a household 

was the n111jor respondent to interviews regarding the question nairc, dietary 

assessment iu,d food crop inventory, and tlic chddrcn 6-60 mondu were 

the target group for nutritional st11Lus detemtinadon and disease identifica­

tion. Procedures were carried out on harvest and hungry season basis. Thu 

antliropon1erry c011sidcred die weight, height, arm eirc:umfcrcncc and triceps 

skinfold n1casurcments. l11tcstim1l \vonn infcst:itions were idcnii6cd through 

microscopic examination of stools of ilic target group (6-60 month olds) 

and waicr supply equally was tcstcd using the microscope, for possible para, 

sitic contamination. 

Cnta were complied and analysed in percentages and staastically. The 

result of the an1.hropomcrric osscwncnt revealed that of the 114 prcKhool 

chUdren (6-60 montl,s old), 55.3()1, recorded mean normal lineal growth 

(height-for-age), whUe 44 7% sulfcrcd from mild to severe wasiing (wcight­

foc-.height). The famalcs relatively recorded more normal weights dim the 

males. 50% of the J,1-5 year olds, were most affected by acute wasang in 

weight forhcigJ�muscle circumference and subcutaneous iiwc. Weight gain 

continued through tl,e seasons incspcctive of tl,c hungry 5c:a,on. though there

were very few cases of weight loss which might not be a function of hungl)'· 
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sc:ison:ility. Bnsed on height ror age (\\'110 1983), 4 7% were of normal 

st:ilurc, \\•it h 12-36 months age group more stunted thllll others nnd ,vilhin 

the fcmnlcs recording higher proportion or norm11l height tho.n lhc millcs.

The 5.1-10 year olds ho,vevc:r exhibited nlOrc norm:il growth pnucrn th.in 

the 10.1-18 year olds nnd the ndulLS ( > 18 yc:ir olds) who ,vcrc equally 

n1ildly' nmlnourishcJ witli the wu1ucn ut.lult 1ccurt.lini: 11rc,11cr wci11l11 deficit. 

l\1orc ,, 10 ycnr olds {83%) exhibited wnsting in 1989 than lhcir countcr­

pnris (6•l%) in 1984. 

On the socio economic level, 78'1(, of 1he household popufation was 

rated low. Over 60'!(, ,vere on lo,v income (by 1he community srandltl'd). 

Over 64% were peasant fnrmcrs and pcny crnders cornuincJ; 27% were low 

level 11nisnn employee or self employed, while 9'JI. were unemployed being 

the elderly popul11tion. The community was generally literate with S7"­

having primnry minimum education. 

The average family size \YAS S-8, and a (c,v 11 and 1 members house­

hulJ). The JV<:IJj;C pn.:i;11J11.:y w.u 7, wlulo.: ll1<: h1ghc)l WIU IS thuugh the 

bter were very few proportionately. 1'hc mortality r:nc in the 4 1-3 yar 

olds ,vas 222 per 1000 which was relatively lower rn comparison to some 

other rural communities nnd most de:uhs occurred atH-2 ycnr 2gi: group, 

with the frmnlr mortnliry dightly hinhrr 1lrnn 1hr mnlr< C.011v11lsio1n and 

fevers were more prevnlent th:in other invcstig;itcd disc:uo, Ol-.."Urrina lt

both seasons alike which indicated endemic malw, and these we:"' the 

causes of most deaths. This WILS foUo,vcd by rcspintory tract tnfcctions 
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(more prevalent in dry and harmattan sc11Son). ln  nddilion, illlkylonomi1LJis 

o.nd nscnriui.s were prcYll.lcnt. 

On seasonality functions, there were more wet season (April-Novem­

ber), thnn dry scnson (Dcccmbcr-Mnrch) though differences in rainy periods 

,vcre not clear cut, :IS \V:l.S equally the c:uc between hlllVcst o.nd hungry 

season, since food crop productions (mainly root crops) and food crop 

consumptions continued through the yc11r round except for the cype. food 

purchase pattern ,vas considered lo,v, and being a subsistence farming com­

muniry, it ,vas the non-producccl foods (fish, n1cnt, rice, legumes ctc-.) thnt 

,vere mostly purehnsed but :it lo,v rate grancing the low percentage income 

allocnrion for food purchms. 

The mean cnlorie intake for both sc:uons ,vas 1620 {6"' of 'f1AO/ 

\VHO 1985 reference), ,vith only 19.S gm protein (6S'6 of reference). 

St111is1ical analysis found no significnnt Jiffc:rcncc:s (P<0.05) in cworic 

intake bcnvecn seasons . 

Energy intake by age group ,v:u generally on the deficit except for the 

3-1-7 year olds. But the protein intake percentage proportion was higher 

amongst 1·1-7 year olds thlln in the adolcscenu, and lower in the � 1 year 

old though not decisive in this age range. 

r-,nully' the c:urrdJuun .inwysis ruunll )Uung 11»uciatiu11 (P<O.OS)

I Clllt ll.lllUS u( Ilk' IIU�l gruup�
lictwc:cn nutricnl lnu1kc and the lll1t 1roµ,nn 

(1.1-10 year). 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



I 

i80 

A m ultiple regression analysis · di d in catc a significant (P \i" 0.05) in-

nue11cc ur 11utric11t intake on the uuthru pu,n�·tnc �t.itus ol children 110

years old. 'fhe inOuencc or socio-economic status d h QI\ t C SOUrCCli or rood 

supply on the onthropometric status ,vas also strong thou h 
. 'Ii g not Stgru 1cant 

;\I P 1r 0.05 level. The fCRfCSSion Rnnlysit inclic;it�d th r ... h I , • c n., l at t 1c nnthro-

po111ctric stnt u� clcerc:1sed :l� the soeio-cconomic ,t.11111 nud sourcn of food

•upply ,J.:0.:11:.i>cc.l. Uul 11II 11utwith.'ltu11c.li11i;, the uuthtupu1110.:lrit. >IUtWI ur the

fan,ily ,vas highly innuenced by lhe net nutrient intake or the family. 

Contlwion: 

From the analysis of the findings, the pre1cnce of growth failure or

nge group. There were similarly evidences of srunting (chronic malnuoition)

in the older children 5.1-10 year olds, but severe cuscs or w:a.sting and stunting

were rue. The adolescents and adults were equally mildly malnourished

(weight for height). 

\Vhat appenred co be signs of  gingivities ,v,u rampant on both children

11nd ttdults and \VIIS not explainable grunting the large intuc of fresh fruits

and vegetables. The low socio-economic starus exhibited by lo,v level occ,i·

pation and income and also llllge family size (a  sign of rural poverty) were

found lo be greatly contributory to malnutrioon. But the direct contribu·

tory causes ,vcrc the low net nutrient intake in terms of  O\'t't"llll cnc'I) anJ

prutc111 qu1111tity, JJltl qulll1cy. 
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The predominant root starch cropping, coupled with poor food pur-
chases pattern contributed to poor food consumption parrem and poor
nutrient intllke which precipitated to poor nnlhropomcUic status.

Results also indicated similar nutrient i nt11ke all the year round strongly 

suggesting a no-distinct seasonal differences i n food consumption in this 

pctLSant fnnning community. C:ues of mal:irill, respiratory tract infection, 

pnrnsitic infection (:iscnriasis nnd ankylostomiasis) constirute some of the 

contributors to poor nutritional rurus. Though morbidity and monality 

rate$ were fairly high but they \Vere not as high as reponcd in many similar 

rural .1rc:1s. 

\Vith these flndin1,rs, govcrnn1cnt lllld com111unity crturb )huulJ Ix: 

geared tO\Vards the improvement of socio-economic status and cropping 

panern to eliminate or reduce malnutrition in the arc11. 

Contribution to lrno\vlcdgc: 

Significantly, this srudy h:is proved through Btllllyscs th31 a peasant

farming comn,unity tends to remain in his low socio-economic starus be-
• t r 111•1 �re Jcl!nly liuunJ liy c-.iusi: uf the persistent cnv1ronn1cn1u ,uc100 • r 

. . h · of seasonal vnriations ontheir traditional life style. S1m1llll'ly, t e 1.mpnct 
, . . . f h population was very m101mlllnutrient 1ncnke and nutr1nonal starus o t c 

. th h southern zones of Nigeru:ind this \Vas in consonant wuh reports at t c 

f �a;onnl climntk chnngcs n� isdo not experience the hnrshncss o extreme · 

the case in the Nonhem zones. 
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Finally, this study provides the nutritionists and other hctlth personnel
wi1h the b:isclinc d:au for pl:inning funher communiry dcvclopmcni and
health programmes in similnr localities in Imo State and environs. It thus
provides a stimulus for funhcr research on these arcu, particularly, wilh

the av:ailablc information on such concerned areas of nuuicnt-inrake tlcrer­
mination, food production pattern, as ,veil a.s • LU\thropomctric d11tll.

The study provides opponuniry for funhcr periodic evaluation of

data and comparison with data from similar communities. It serves a useful

contribution for future compilation of nutritional mtus and nutrient intike

data for the locality or state. 

Recommendation: 

Oasctl on the fintlings from the study, the following suggcsrions arc 

mnclc wi1h II vi1-w ro �mclior.1tin1t tht' poor 11111ririonnl <1nn1< in thl' villnr.l' 

population ,vhich c-.in also l,c applie11blc to similllf communities, Fll'Stly, 

all the implications of the deficiencies llS investigated must be apprccia1cd 

by 1he community through enlightenment srratcg1cs. 

ln1cgratetl comn1unity development :1ctivirics1 
· · · s be pltnncd to An integrated community development :1cov1acs mu t 

d 
. . 

Cr:iisc the nnndord of living in terms of the occupation, e ucanon, incom 

h. h ·11 • olvc theand health services. The plan is II long term process W ic wi inv 

I Ii· • Chiefs N�, lcJuC), du:iuppun uf the cun1munity k11tlc:r., - tic ·zc, ' 

. d th youth - because theirelites, Church and ,vomcn orga_nizauons an c 

k rs before yielding dividends.co-operation is essential, os such plans ta c yea 
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Such plans :ire taken in phases :ind will require the assiscince of the local
government (LGA), other government agencies like die :igricullllra.1 exten­
sion department in tcmu of personnd and technical know how. Por example
agricul:atural programmes should facilitate the improvement of crop yields,
introduce new nutritious varieties like legumes, nucs, hi-breed livestock; and
�1ould also n1akc it possible to  form ce>opcrative societies ro auarct funding.
There is need for improvement of storage of harvests wing perhaps ihc

ttaditional yam barn ((or men), and cocyam barn (for \\'Omen). Small scale

food processing industries should be developed as has been done with die

pilm nut, garri and melon seed proccsscrs. 

lmprming the aocie>cconomic 1tJ1tua:

\Vith the improved crop production, (on c<>-opcrative wming basis) 

and the esterbluhrnent of small scale: n1echilllited processing and storasc, 

unit then: will be increase in yidds, in s:ilcs and in  income. Increased literacy 

· · · apprentices.hipprogramme will facilitate better JOb opporrurunes or :irasa.m 

I d . I . ti ti t h"'" rau: of uncmploy· or s f employment, parncular y w1 1 1c prescn 'ti'' 

men 1.

• I • • more than one ttadcOccupation compl cment:idon by 1nvo vmg '" 

gtneratts income. Rural clectri 6cation and improved water supply (on tlie

. . . tablish industries and ai:eul-csunng ones) will attract b:ick cnugr.ints to cs 

, · ., t ndard of living. turate tlie home based population thus r:uslllg uie s a 
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Improved health services and nuoition prognun:

The intc!gr:nc:J community dcvclopn1cnt progrumnic will m:ike he.11th
a.nd nutrition education a priority (particularly 10 the mothers a.nd children)
incorporating in the primary health care delivery :i "child survival program­

me" ,vhilc utilizing the existing government health delivery. Family pl.inning

to control 1:uge f:imily sizes, ,vcll-bllhy clinics to facilitate immuniz.ation

(EPI) to  children, improved ,vcwing and food complementation programme,

a.nd gro,vth monitoring system to identify impending PEI\\ (Morley 1986),

oral rehydration therapy by mothers themselves to control dehydration

on infonrs (:1 f:i�r killrr) will hr rrovillt'rl for 'l'h<' nu�in(l nncl puhlif' hrnlrh

personnel, the communiry·b:ucd ,vorkcrs a.nd possibly the traditional mid­

wives ,vi!J be utilized for the progr.im. To initiate these program it might

require community fund raising activities.

\Vith these suggestions, It is expected that mothers on the long run 

will appreciate the use of family pl:inning, to control family size and

adequate food avo.ilability1 ,vc11ning foods can be enriched in nddition to

brC11St feeding. AJso, mixed farming to improve protein and cnlorie qulllity

h.1 d d health c111c ,viii decrease,viU improve: nutritional st:itus, w I e cxp3n e 

. d h srand11td of living will
morbidity and ,nortality rates on children, an t c 

increase. 

lli1.ation or cxtcuivc ,itnmin /\
A study might be useful to assess thc ut 

b • d · the studt villngc.(D-carotcnc) sources such ns o ta111c in 
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• 

• 

Questionnaire Proforma 

This questionnaire is aimed nt finding out the state or health or every member 

or the Camily. The results or our findinhrs 1vill help us find a solution 10 the chronic 

Ill-health in the family. 

\\'c very much solicit your co-operation by responding honestly to the Collo\\• 

• • 
mi; q11rst111ns. 

Every information given ,viii be tttated 1vith confidence. 

Thanks for co-opcroting. 

t.trs. Kck.:.

Please circle (O) or fill in as necessary. 

I. (1-4) Basic natq

l D f · · · · · • • · · • • ...... . • 3 lt O 1n lCT'\'IC\11 ...........• • • • • • • • • • • • • • • 0 • 
0 

•••••••••

2. N,unc of household (C;1111ily) ..•. · · · · · · · · • · · • • · · · · · · • · · · · · • ••••••••••

'I r�ul,· Nn 11f fon,ily. o O o I o o o o O o o ,o 

•• • • •• • • • • • • •• •• 

o ' 0 o IJ I I o I O o O • o o o 

4. Religion: (i)

(ii) 

(iii) 

Roman Cntholic •• , • · • • · · · • · • 
• •• • • • • • • 

. . . . . . . . . . . . . . 

Protcst:int (specify). · • · • · • · · · · · • · • • · • · • · • 
•••••••••••••

I• 
. •••.••• 

�tut 1m ...... · · · · · · · · · · 
•••••••••••••

•• • • •••• 
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• 

5, 

.. 

6. 

(iv) 

(v) 

J 

Contd. 

Pagnr1 .••........• 
• • • • • • • • • • • • • • • • • • • • •• 

Others (specify) ......................... . 

ti. (5-14) Socio-Economic Daln: 

Fnlhcr's (husband's) occupation: 

(i) None

(ii) !'clly rarn1cr

(iii) Dig farmer

(iv) Petty lmdcr

(v) Big trader

(,�) Unskilled Employee 

(vii) Skilled Employee

(viii) Skilled self employee.

Father's (husband's) income per month in Nnira: 

(i) � !iO

(ii) 51-100

(iii) 101-200

(iv) 201-300

(v) ,o 1 __,,oo

(vi) 401-1100
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21 iJ 

. 7. Any cxtrn income per month:

Contd . 

(I) 

(ii) 

Yes (stale) ............. . . . . . . . . . . . .  • • • • • • • • •• • • • • • • • • • • • • • •
• • 

N ......................•....... • • • • • • • • • • • • • • • • • • • • •• • • •
•

• • 

s. �lolltcr's (,vifc's) occupnlion:

(i) Full hO\ISC\\rife

(ii) reuy former

(iii) Dig fnrn1er

(iv) Petty lrllder

(v) Big trader

(vi) Unsk1llc<l c,nplo)'CC

(vii) Skilled cntplnycc

(viii) Skilled self employed

9. �!other's (1vifc's) income per month (in Naira):

(i) � 50

(ii) 51-100

(iii) IO I 2'10

(iv) 201 �00

(v) SOI -400

(vi) 401-500

JO. Any CXUJ IIICUIIIC JICf 111u11ll1:
. .  ' . . . . . . .

(I) Y ( ) 0 • I t O O O I t t O • o O O .. 0 

c:1 stale ........... · · · · · · 
• • • • • •  t • •  t • • •  

(1'1') • ' •••• 
N .....•• 

0 0 0 0 0 o • 0 0 0 I o O f t O O t O t O I O I 
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11. Children's Occupation:
-

fi) Schooling

(ii) Cainrully
1::mploycd

(iii) Domestic help
n11t•irlr hnmr

21:� 
. ; 

.,. 

Contd. 

No. Sex ARc Commcn1 
l 

2 

:I 

,I 

5 

G 

7 

8 

I 

2 

3 

,1 

5 

6 

I 

4 

5 

6 
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j 
Contd. 

l l. (contd.)

Children's 0_£cueation: 
-

No. Sex Ai;c Comment 

(iv) Doing nothing I 

2 

3 

\ 

4 

5 

6 

(v) Othr� (�prrify) I 

2 

12. ]!clntiv� Oc_i;upntion:

No. Sex Ai;c Comment 

(i) Schonlini:
I 

2 

(ii) CainruJly
I 

Employed 2 

(iii) ru domestic
I 'help 2 

(iv) t>o,ng nothing I 

2 
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' 

nt. Education Level: 
--

13. Father (husband).

(i) None

(ii) Primary

(iii) Sccond:iry

21J 

(iv) Post.Sccond:tr)' (spcdCy)

• 

Contd. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

14. \lothcr (\ViCe): • 

(i) None

(ii) Priin:iry

(iii) Secondary

(iv) Post Scconda.ry (spcciCy)

15. Children's Educa1i6n Level:
--- -

-

No. Sex Ai;c Commcn1 

(i) l'tC•)<.huul I 

:l 

3 

4 

(ii) Primary School I 

2 • -

3 
--

'I 
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Contd. 

1�. (contil.) 

No. Sex Age Comment 

(iii) Secondnry School 1 

2 

s 

4 

6 

6 

(iv) Post Secondary 1 
2 

I\ 

4 

0 (v) Others (xpcciry) I 

2 

16. Relatives Educational Level:

No. Sex Age Comment 

(i) Not schooling I 

(ii) Primary School 1 
-

2 

5 

(iii) Sccnntl:.ry School
1 

' 

I-

.
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') 1-
.. ,.,

Contd. 

J 6. (CQntd.) R�l:11ivcs Educationnl Level:

(iv) Posl Secondnry

(v) Others (specify)

IV. Fan1ily Siic 11nd Ages (Years):

Nu. 

I 

2 

I 

2 

Sex 

17. Father {husband) present (i) Yes (ii) No.

Ai;c Cc1111111l'lll 

18. Father's (husband's) Age: .••..•••.......................•.. 

19. \1othcr (\Vifr) r,rc,ent (i) YC', (ii) Nn

20. \lnthcr'� (\Vife) AitC':, .............. · · · · · · · · · · • · · · · • · · · · • · 

21. Total No. or Children living ,vith you .....•.. , .. · · · · • · • · · · · · · 

22. Total Nu. ur rcl,11i11i:� livi1111 w11h you ... ,,···················

23. Total No. in household ........ , , , · · · · · · · · • · · · · · · · · · · · · · · 

V. l�ins_:

2•l. ll.oor: 

(i) Conugated Iron (zinc)

(ii) ·rhateh

(·u·1·) o h ( ·r ) 
· · · · · · · · · · 

l crs apco y ....... · · · · · · · · · · · · · 

25. \Vall:

(i) Cement

(ii) \lud

• 

• O t I I t I I • t I t I I I 

• • • •  

• • • • • • • • •

(ill) 01hrr1 (aprclfy) •• ' I t o I t t I O t t o 
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21G 

21i. Jl'lnnr: (Contd.) 

(i) Ccn1cnt
• (ii) �·lud

(iii) 1ilc

(iv) Others (speeiry) ....................... . 

27. Co,npouncl:

(i) CcrnCill rencini:
(ii) Stick fencing

(iii) Open
(iv) Others (specify) ...... . 

. . . . . . . . . . . .

28. Ph)'�icnl Amenities:
\V11tcr source:
(i) \Veil: (11) Yes (b) No

(ii) \Y111cr lllp (11) Yes (b) No 
(iii) Others (specify) .............. , .. , , . · · · · · · · · 

2!>. Toilet fudlitiCJ: 
(i) \Vntcr sysl.:111 (.,) Ycj (t,) Nu
(ii) Pit l11teriae (11) Yes (b) No
(iii) Cnvcrcil pi! (n) Yes (h) No

(iv) Use or Push (:1) Ye� {b)

VJ. �9>r�uetivc History: 

30. No, or pregnancies .•..... · · · 

No 

• • •
• •

• • • • • • • •

• • • • • • • • • • • 

31. No. or abortions •...••.....• • · · · • • • • • • • • • • • • •• •• • • • • • • 

32. No. of live children . .... ·· ·· · · · · · · · · ................... .

33. No. of dead children ... · · · · · · · · · · · · · · · · · · · · · · · · 
· · · · · · ..

•

• 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



I 

•• 

217 

Contd. •

34. Age or ,vhic h most of the children die ...... . 
. . . . . . . . . . . . .  .

35. Couse o( most dcnths (if kno,vn) ..........•. 
. . . . . . . . . . . .  .

• • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • •  • • • • • • • • • • • • • •  

3G. Is housc,vifc nl present: 

(i) Pregnant

(ii) Not Prcgn:int

(iii) L."ltlat.ing

(iv} \lcnnpausal

37. No. or multiple births .•.............. . . . . . . . . . . . . . . . . .  . 

VI I. Breastfeeding: 

38. Do you breastfeed your babies (n) Yes (b) No
39. /\gc ,vcnning &1,1r1s (rnonths) ............................ . 

40. Duration of breutfeeding (rnonths) ...................... .. 

41. Common ,vc:aning foods given ...................... , , . ·, · 

. . . . . . . . . . . . . . . 
. . . . . . . . . . 

. . . . . . . . . . . 
. . . . . . .

 . . . . .
 . . .  

•�2. Food �le.uurcrncnl - Recall Systcrn
(Sec separate Conn) 

Viti.Food Production: 

43 Rank the following foods in destcnding order of la!'Rc quantity

production bclo,v - Starchy roots (yan1, c:;iJsav.1, etc.)

Cereals ( Rice, etc.} 

Grains (Maize, etc.) 

Legumes/Nuts (8c11ns, Orcadnuu, etc.)

J\n1m11l food.I, (:inimals, eggs, poultry, in1ccu etc.)

OIi• 

Greens 

lir1111, 
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r 

43 

- ·- --

Rank Order 

1st 

2nd 

3rd 

'1 lh 

5th 
-- ---

6th 
7th 

8th 

21J 

' 

Contd, 

Food Croup 

44. 1\-�thnute rroportion or rnrin products consumed.
(i) Starchy roots - Type. . . . . . . . . . . . % 
(ll) Ccrc:ils Type .......•......... % 
(iii) Grulns - Types ........•........ � 
(Iv) Legumes/Nuts-Types ............ % 
(v) Anlm.il roods -Types ........... -� 
(vi) Olis ·rypcs .................... � 
(vii) Greens - Types ...........•••... � 
( viii) Fruits -Types ................. � 

45. Food Pure hoses:
--------

Arnount (NnirJ) spent per 1nonth on the following:

{i) Starchy roots (Cnssavo, Ynm, Cocoyom) �
(u) Cen:ol (Urcnd and nour products, Rlcc) N
(iii) Cr.11ns (t,1:iize, etc.) N

(iv) Legumes/Nuts (Beans, bn:adnut)
groundnut) N 

(v) t.lcat, - Types. • . • . . . . . . • . . . . . . . • N 
(Vi) Fish - Types ........•.•. · · · • · · · • · � 
(vii) Other nnln1nl rood (specify) ........ · · N 
<.:ii) Greens . . . . . . . . . . . . . . ...... · . · N 
(Ix) FruJLS . ...•......... • · · · · · · · · · • · · : 
(x) OJls . . . . . . . . . . . . . . . . . . . . . . .. . 1 

Types 
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I) 

3) 

5) 

7) 

9) 

Appendix !I 

2•1-llour - D1cu.ry Rcc:al Form 

N.unc or l-louscho ld .•....•..•••.......•..•.... 

Toc::u Number in household .......•.............. 

2) 

4) 

ln t c·rvi C'\" e.r. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6) 

Rcsp'.s marital status ........................... . 8) 

I lowchold Ko ..•........•........•. 

Date of lnteMC\"· ...••....•.•....... 

Respondents Name .................. . 

Rcs·p's Age • •...•.....•.•............ 

F:ithCT (Husband's) Occup ........................ 10) \!other (,vifc's) Occup ................. . 

Food ltcmJ Ind. t.imu Nutricnu (r,ml Tow)

\tu} Pcnon(s) Menu (EP) Amt. C Pf" Pr/ A Cal. 
Portions Comment 

Age � Cal. 

Brn.kf.ut Father 

\lothcr 

Children 

• 

Rcl4tivc 

--
· 

- .

\ :. 
I 

• 

I ..) 
,_. 
"' 
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• 

_, 
''I -

Con rd .  

,\le.u Person(s) i\lenu Food Items Amt, Nutricnu - gm/uJ 
(-EP) C Pr rY Pr/A F Ci). 

• 

Wldl 

Supper 

Ind. �le.nu 
Portion

Aoc % 

I F:ithcr 

\'!other 

Chiliircn 

I 

Relative 

llothcr 

F:ither 

Childn:n 

Comment 
uJ. 

• 
• 

r-., 

N 

C-..J 
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�lea.I Pcrson(s) 

un:h 

Suppa' 
- -

�lenu Food hems 
(EP) 

Contd. 

Amt. I Nutrients - gm/Cal
C Pr{v '!!L_A F C.:il. 

-. 

Ind. 1'lenu 
Portion 

Ae:c OJ>:. 

I Father 

l \fothcr

Chil1rcn

Relative 

l :.tothcr

father 

Children 

' 

Comment 
Cal. 

. . 
• 

C\.J 

N 

c., 
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' 

sn;o. 'IQ.I Pcnon(s) Menu Food lccnu 

Other 
hmu 

:>.todified Crom lCNND (196') 37, 188 

EP • Edible port.ion cooked or l"IIW. 

Ami. 

,, 
·-·

Coned .

Nu trlenu-grrJCal 

C Prv Pr..\ F. Cal 

lndlvldu.,J Menu Ponlon 

Age "'- Cal. 

Father 

Mother 

Childrto 

C • Ca,bohydntcs: Pr V • Protein Vcget.tblc: Pr A• Protein Animnl F • F:u/Oils; C:LI • Kiloc:uoric

Rnp. • Rapondcnt 

Comment 

•

• 

•

' 

N 

r-., 
r , 

•
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Coclc No. 

I 

2 

'i 

6 

7 

9 

10 

11 

12 

13 

14 

I !i 

16 

17 

19 

• 
20 

22 
-

222 
. AP,>ENDIX 6 • A 

Score sheet for households' socio-economic ,'11.riablcs

-----

V. l = (6) V. 2 = (8)
Income Occup

Nnme-lnitinls Lo,v t.lc<l. High 
- --- --

\ladnm S.K.O. I 6 

lllrs. ll. O. U. I /j 

,, �1.P.C. 

" s. v. o. I I 

11. .J. R. 2 2 
.. 

" E. I. O. l I 

J. u. o. l 4 
" 

2 6 
s. I. o.., 

3 
A. J. O. ,. 

I 
V.R.O.

2 • 
F,. R. O. ,. 

R.R. O. 2 
" 

' 

R. r. /\.
2 

.. 

�!. F. O. E.,. 

n. s. F.. I 
.. 

O. A. F.. 
2 

.. 

A. A. E. 
2 

,, 

�I. o. o.
1 

" 
I 

r. "·
I 

.. 

I 

I 
-

A A" 

-

V.S• (21)
Edu.

--

9 

I !i 

11 

10 

6 

0 

8 

4 

5 

6 

7 

8 

9 

I 

r.
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(ennui.) n.

V.4a-(1G) V.5=(13) V.G=(G) V.7 • (8) V.821(4) V. 9" (G)Family Housing Amcni. Rcprod. Drcasi Food crop produced
Code No. Si1.c/Agc red 

1 10 11 5 3 2 

2 12 10 5 2 2 3 

3 15 9 5 3 s 

•I 13 4 5 4 2 

5 7 7 5 G 3 

(, 10 !i r, :I 2 

7 !j • I I :J 

14 5 4 10 2 

!) !) G 4 4 3 3 

10 7 5 4 5 2 

I I 15 5 I 

12 11 !i !i 2 3 3 

13 13 3 5 7 3 

2 2 3 
14 1 I 6 5 

IS 14 6 !i 8 2 

IG I I 6 !i 5 

2 :J 
17 l:J (j :J 

2 I 19 13 8 3 

5 4 0 
20 14 -�

2 2 • 
22 !i 14 
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(contd.) C. 

V.10=(6) V.11•(6) �true. aeon: 
(;ode No. Food crop consumc:rl Food Purcha.scd 100 Rdigion Matrimony 
-

I 4 4 58 Rc.\i �IIIJlicd 

2 4 4 62 
.. " 

4 4 65 
.. .. 

4 2 48 
.. \Yidow 

5 2 46 ,, Married 

6 2 2 39 " " 

7 2 3 4!1 " 

8 3 2 56 " 

!l 3 '17 .. .. 

10 2 5 39 " \Vidow 

I I 3 4 50 " �-tarried 

12 3 6 52 I ' " 

13 3 52 " " 

14 4 46 " " 

15 
3 4 56 " .. 

JG 4 55 " 
" 

17 
3 

50 " .. 

\\"'iclc,w 
42 .. 19 

� I 

,. 
'.I 'l " 20 

1 
• 

" 
44 , . 22 

!J 
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. 2 2� 
• 

Conld. "· 

c;odc No. Name-Initials VI V2 V3 V4 V5 VG V7 vs --
�-

23 �lrs. A.O. 3 3 14 5 3 

2•1 ,. 
V.D.C'. 1 2 3 I '1 6 5 7 3 

2� •• 11. 0. 0. !i 14 14 I) Ii !I 2 

26 " c.c.o. I 2 7 15 9 5 2 

27 " ,\I. o. o. I !) 13 6 5 2 

29 " �I. A. 1 2 10 8 5 7 1 

30 \\�dnm O.A.C. 1 5 9 5 4 3 0 

,, Mrs. lt • .J. I<. C. I !i 7 '" 7 3 2 

32 " A. C. A. l l 3 13 3 8 2 

34 \ludwn It A. N. I 2 I Jl !i 5 

35 \lrs. M. T. A. 2 3 13 5 5 3 

36 
,. C. C. A. 2 3 13 4 2 

,R "· 11. I .. ,, 1n r. n 

39 " C. L. K. 5 14 IS 9 5 

41 " A. K. l I 6 4 6 

46 12 7 5 2 
.. T. K. 2 !I 

47 12 8 5 6 
C.A 6 .. 

48 7 6 •I
1-laclam C. A. I 4 2 

51 13 6 5 2 
�1rs. L. O. 3 6 

!i 
I 

52 
/\. A. I 2 4 15 

II 

53 6 
-

- " S. 0. A. I 
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? ' ...

.. '"' 

Contd. 8. 

Code No. V9 VIO VJ I 1'.1nx Score 100 Religion Matrimony -

23 3 !i 48 R�t Married 

24 2 3 49 
" 

" 

25 3 3 4 63 
" 

26 !I 3 54 
" 

27 2 ll Ii 54 
.. " 

2!l !I 'I 47 .. Wi1lnw 

30 3 3 !i 41 " \larrittl 

31 3 3 + 50 " " 

32 2 4 43 " Mmicd 

34 2 2 4 41 .. .. 

'l!i 22 2 l tr, .. .. 

3G 2 2 •I •12 ,. " 

38 I 1 5 45 ,. 
" 

39 3 3 2 62 " .. 

41 3 5 49 " 
.. 

48 
\\'iclnw 

46 r, 
.. 

!I 

17 3 4 59 ,, 

•• 
48 4 39 " 

4 3 

Subbalh .. 

51 2 2 4 35 

" 

52 3 4 47 " 

,, 

3•1 " 

53 2 3 
-
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I 
• 

Contd. A

(',ode No. N:unc-Inili:ih Vl V2 vs V4 V5 VG V7 V8 
-· - -

54 
\irs. J O. A. l l 4 10 3 5 3 

55 .. J. J. u. I 2 9 12 4 4 2 2 

57 ' c. f'. u. I 1 2 9 6 4 7 

r.o •• r.. "· ll q 4 2 

{i l i\l;ul.nn � I. n. "· I (i 5 l I Ci !i 5 3 

64 �!rs. I. lt 2 8 12 3 {i " 3 

65 l\1adntn It. �- I /j " !) 3 3 3 2 

67 i\l�. I.. M. 0. I ,i 7 !) 3 !i 2 

68 " G. A. 0. 2 6 13 8 4 7 0 

70 " X. E. 0. 2 3 10 10 7 4 6 

74 " C. D. E. 1 2 4 14 8 

75 .. P. l\1. A. K. 1 2 6 13 7 4 

76 .. C. S. A. I<. 1 2 2 13 

77 " J.E.I. 1 2 1 10 6 4 8 

79 c:. o. 3 ? 13 {i 3 
" � 

80 " X. U. A. I 2 8 12 {i " 3 

81 9 I 5 {i 5 

t, o. 1 3 " 

82 14 r, 
2 

n. "· I ll .. 

83 4 11 4 4 4 

F. O. 1 7 " 

G 
4 

85 �ladnm I. I. l 4 15 

7 86 
l\·ln. H. L. I. 2 

15 

87 I I 7 
6 

2 2 2 
E.L.A." ! 

4 5 
88 I 11 

17. E. I 
' t 

a, 14 
-

2- " It P.. 
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I 
2�J 

Contd. n.

Coile No. V9 VIO VI l �lax Score %.111c Score Religion Matrimony 

5,1 3 3 2 :is 38 llC\1 \Vitlow 

55 :J :J 2 '11! •Ill
I I  M,ur1crl 

57 2 2 5 38 38 
II II  

60 2 !I 4 38 38 " Widow 

61 4 4 53 53 �lvricd " 

64 3 3 2 4!) 119 " " 

65 I !l8 38 II " 

67 2 2 4 43 43 II  .. 

68 3 4 53 53 " .. 

70 3 4 55 55 " 

74 !I 5 50 50 " " 

75 3 3 4 53 53 II 

16 2 2 2 40 39 " 
" 

17 3 2 44 44 " " 

7!) JI '.\ i; ,u; �r, .. 
.. 

80 2 2 2 45 45 ., ., 

81 2 2 4 53 53 .. 
.. 

82 2 2 4 50 50 " \\'idow 

83 3 2 4 43 43 " �hrrinl 

85 4 50 50 .. 
.. 

86 49 49 • 
.. 

87 3 2 4 49 
49 .. 

.. 

.. 

42 
42 .. 

88 3 2 4 
.. 

49 .. 

89 
2 5 

49 
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2�� 
' 

Contd. A.

Code Nnmc - lnitlnls Vl V2 V!l V4 V6 VG V7 VS 

90 1'111�. A. �·I. O. •I I •I II •I .1 

92 II 11• It 0. I 7 !i I !l 7 4 3 2 

95 �Incl om J. I. I 4 5 14 7 8 2 

Cl7 \tr,. J\I. /\, 0. 2 4 ,. I I II 

98 " N. A.O. 2 3 13 7 

99 " /\, o. 2 5 11 8 4 4 

100 \111dan1 �1. It 0. I " G 15 7 ! 5 2 

102 \lrs. E. t:. O. I 2 2 12 4 5 4 2 

105 " C. C. F.. 0. 1 2 41 10 Ii 5 7 

10 I " A.N.O. I 2 2 !) ,, 3 5 2 

105 .. o. o . I 2 0 12 5 6 2 

106 " T. B. I. 2 4 6 14 8 4 4 I 

107 " C. I. 2 5 16 7 7 2 

108 " \I. R. I. 2 7 II 7 4 6 

114 " I."· I I I l 6 2 

118 \1. L. I. 2 4 8 12 11 

119 I. T. J\I. £. 2 6 " 15 7 4 ! '

120 
P. F. £. I 2 " 

4 11 7 a 3 

15 5 4 ' 121 
H. E. 2 2 " 

6 .. t 
122 

n.u K I 3 I JO 
.. 

1, 7 1 123 
A. V. O. 2 " 

4 7 0 
124 \I A O . I 6 ·�

.. 
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.... uv 

• •  

• 

Contd. D. 

Coile VCJ \110 V 11 l,11tx Score RcllRJon Alatrlmony -- -
-

90 3 3 4 56 RC\1 Married 

92 4 62 
\Vldow " 

95 s 2 48 
II ,l,ianlcd 

!)7 n 2 2 11i 
II " 

!Ill 2 2 :l I I " 
I I  

9!) :! :.t 2 18 
I I  

II 

100 3 5 !)2 
.. \Yldow 

102 2 s SB 
I I  t.larricd

10!1 4 47 " I I  

104 2 2 34 " \Vldow 

105 2 2 4 39 " \tarried 

106 3 2 4 56 II II 

107 2 3 4 54 .. " 

108 2 3 4 52 .. .. 

I Ii 2 2 2 :J!J ., \Vidow 

I I II 3 3 I •I li3 .. 
\wrinl 

119 3 3 4 66 
• 

120 3 51 • .. 

121 2 2 3 46 .. 
-

,,.so-
122 2 3 2 ·10 .. 

12) 
·I •I 58 .. 

\t,nlc1.1 

-

l2i 5, " 
2 7 -• 
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� I) J. 

" . 

Contd. A 

Code No. Names-Initials VI V2 VS V4 V5 V6 V7 VS ------ -

125 l\lr.,. P. 0. I 2 2 12 r, 4 7 

126 Madan, F. O. I 2 !I JO 6 2 

127 �Ira. E. I. l l 2 8 4 7 

128 " o. o. 2 !I 12 6 5 5 

129 " F. 1\1. A. 2 I 2 IS 6 5 4 

ISO l\h1dn111 �1. ,\. ,\. I 2 10 7 5 4 2 

ISi �Ira. I', I... O. - 2 2 7 lb (i " (i 4 

IS4 " C. I. K. 1 I 5 9 7 6 s 

IS5 " C. K. l 2 5 11 4 6 2 

1S6 .. J. U. K . 1 2 I 12 6 s 2 

1,1 .. U.A.I. 2 " 2 7 I 

138 s. o. 2 2 0 7 s 2 

1S9 �lawn �I. K. 1 4 2 10 7 4 5 ! 

141 \tn. T. L. I. 2 2 11 7 4 

14S 
.. O. F. C . 1 4 10 9 ! 

144 2 l IiA.O 2 .. 

1511
.. R. T, E • 2 17 6 

IS " 
151 I 7 V. K •.. 

l! 
• 4 ! 

135 E. 1\. K . 1 2 
' 

.. 

·� s .. � 
157 D. T. E. ! 

.. 

• • 
• 

158 11 
T. K • l 

.. 

• 

161 
R. t. t lO 

.. 
I 

163 R.11. U • 1 l 0 II 
.,, .. 
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Contd. n 

Code No, V9 VlO Vll t.'lnx Score %.igc Score Rcllston \111rlmony 

126 2 8 45 45 ROA1 P.larrlcd

126 2 4 40 •10
II Widow 

150 2 2 37 37 
II  

" 

128 !I 4 llG 6G �fllfficd " 

129 !I 48 48 
" " 

180 2 2 '1 I 41 " " 

·�· !l ll II rlR !\R " " 

184 2 2 4 43 48 " Widow 

185 2 4 45 45 .. Manicd 

186 2 2 4 40 I I  II  

187 1 1 5 87 87 " .. 

188 1 1 2 80 80 " .. 

159 2 2 4 48 43 " \�dow 

141 2 2 4 45 45 ,, �lamed 

148 2 2 2 43 48 .. 
Widow 

144 0 0 5 48 48 .. �wmd 

15!) 2 4 !,!) 5R .. M 

1S2 1 l 4 50 49 .. 
.. 

155 !I 2 4 4!1 48 .. 
.. 

157 2 4 5!1 62 " 

46 
\\"ldow 

158 2 2 4 4G 

\\..mW 
161 46 ,t5 .. 

3 2 2 
• 

16J 37 37 .. 

0 0 -
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APPENDIX 7

The occup:uional levels or households

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

Occupntion Type 

11nrmini: l'c:isant 

Big 

Trading rcuy 

Uig 

1!1nploycc Unskilled 

Skilled 

Self Employed Unskilled 

Skilled 

Unemployed 

·101nl

Dl!CC,l)Cd 

Total 

It \V 

16 39 

2 -

8 48 

G 

5 3 

5 l 

l 

31 4 

4 14 

78 109 

20 1 

08 110 

Total 

55 

2 

56 

G 

8 

8 

I 

35 

18 

187 

21 

208 

29.41 

1.07 

29.95 

3.21 

1.28 

S.21

0.53 

18.72 

9.63 

Cr.ind 
Total 

57 

62 

14 

S6 

18 

-

S0.'18 

SS.16 

7.-48 

19.2a 

9.GS

100.01 1117 IUU.00 

21 I 0.1 
(or 1hc 
suppo,cd 
208 spousts) 

- 208 10.l

---
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APPENDIX 8 

Comprcbcns1vc height and ,vcight-for-ogc v:i.lucs-

I fa.o CS I $C3$00
children 6 - 6 0  months n s 114 

Hungry sc:ison 
• 

Ap s- Obtcncd Obtcncd Ap Su Obocrttd Ob,a,,cd 
(moncb) Hdp1 (cm) wds),c (kg) (month) lldsh• (cm) wdaJ,c (k&) 

6 M 62.2 6.0 12 1\\ 75 7 

6 
.. 

62.2 7.0 12 " ·,2.6 7.2 

8 " 67 7.0 12 F 73.6 6.8 

6
.. 64.8 s.s 12 

.. 
74.S 8 

10 
.. 

1S 7.8 12 " 72.4 8.2 

10 .. 
17.5 7.8 12 .. 

74 8.8 

6 F 76 7.0 18 M 76.2 13 -

6 61.2 6.8 18 .. 77.S 14 
.. 

.,. 

6 60.2 6.8 20 .. 79 13 
.. 

6 60.+ S.8 20 77 12 l ,..
.. 

8 62.1 6.5 18 F 72 12 
.. 

10 66.0 7.2 18 .. 76.4 J 3.6 
.. 

9 .. 
64.3 . 7.0 18 .. 

74,4 12.2 
N 

10 69.2 9.0 20 .. 74.6 12.S 
.. 

>I- • 
10 7S > 6.1 22 M 7S 12 

.. 

10 .. 
76.0 7.0 24 " 79 JJ 

10 .. 
75.S 8.8 24 .. 80.4 12 

10 .. 
69.+ 8.8 24 " 80 14 

12 .'.\ 74.0 9.0 24 .. 83 13 

u 74 1.2 24 .. 80.l 13 
.. 

12 74.0 7 22 F 81.4 J.3 
.. 

12 74 1.2 
20 

.. 80.1 u 
.. 
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· (contd.)

,.. s ... Oboawd Okn'ffd ""' So o--.s 01,oa,w 
(-tb) Hdp1 (etn) wdll11 (kc} ,-'-"> Hdp1 (cm) wop, (kc) 

24 F 81 14 34 F 88.4 14 

24 .. 80 12 40 M 9S.5 1 4

24 .. 82.8 13 42 .. 9S.4 J 3.5 

30 M 80.5 ] l 42 .. 96.4 16.S

30 .. 81.2 9.8 42 .. 96.J 14 

32 .. 80 11 40 F 9S.5 14 

30 .. 82.2 11 42 F 98.5 13.3 

12 98.2 16 
(J 

34 .. 81 .2 42 .. c,.; 

30 F 79 16 42 99.5 15.S
C. I

.. 

34 .. 83.2 14 46 i\i 100 12 

30 .. 83 13 46 .. 100 12 

30 .. 81.2 13.4 46 .. 100 15 

36 M 89.1 12 48 .. 102 15 

36 .. 93 1 1 46 .. 101 14 

36 90.S 14 48 .. 100 15 

36 91.l 14 48 .. 105 18 
.. 

JS 88 1 13 48 .. lOS 13 

36 p 88.S 13 48 .. 100 JS 

36 93 15 48 n 102 15 
.. 

.,6 94..5 16.S 48 .. l� IS 
. . 
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• • (contd.) :...- f 

,... Sas Obi""'"" Obt<noocd Ap Sex otatnal Obocnal 

, ... tit) Hcipt (an) wdp, (kal (.-tlo) Bdp (DD) ....;p, (kal 

48 f.\ l<R 13 48 F 103.S 16 

48 " 
103 15 48 .. 102.S 15 

46 .. 102.2 15 so �\ 104 16 
• 

48 " 
102 12.S 52 �, 104 16 

• 

48 .. 103.5 14 S2 F 108 20 

4S F 101.5 14 S4 .. 107.S 1S 

46 .. 102 1S 54 .. 105.7 16 

46 .. 102 14 54 i\i 106 18.8 
. 

43 103.3 15 60 . . 
105.6 14.S

.. 

48 104 15 60 .. 
107 15 CV 

.. 

43 101.6 15 60 108.3 13 
c,.; 

,. 
.. CJ 

48 103 16 60 F 106 16.2 
.. 

48 102.s 14 60 .. 104.S 15 
" 

48 102.2 14 60 .. 109 19 
.. 

48 103.S 14 60 .. 104.S 18 
.. 
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A PP END lX 9 

Nutric:nt nlur:s or rood.1 commonly conrumcd (in lk.c:n:mzizi-Erlti LCA l010 Stuc)-pc:r lOOgrn 

·-

Foods �coJ Pr. Gm 
SW'Chy Foods 

Fermented ass:1"3 3.W 1.6 

Cocoyam 135 2 

Ywn 335 3.4 

\l:ai:.&c (fresh) 152 5 

Com p:ip 360 0.5 

C.un 351 l 

Tapioa (rcsh 160 0.7 

Brad 261 -

R.i,cc 362 6.8 

Supt-<Ubc -100 -

Lqumcs 

Bradnu c,.U\cwa 577 12.6 

Oil ban 5+l 26.0 

o.Ju nul (ogbono) 670 7.5 

C.-pca 
s,2 2,.1 

1!.1,,-_llotl 581 2,.0 

C • B-<UOtc:nc 
R • Rctlnot (lklan>tm< + 6) 

Villlmins 
Vit. A a2 �rg 

�leg. 

0 .05 

0 103 
- .08

0 0.08 
- -

cr.u:c .03 
- -

- -

- o.o,

0 0

- -

- o.so

- .08
70 c. 0.18 
- 0.15

�tinc:nls 
C \lg Cal lroo Source: Page 

�lg. �lg 

0 66 3.6 FAO 34 

10 20 1.00 FAO 39 

- 20 1.1 fAO 98 

- 18 1.8 fAO 109 
- 10 4 Pbtt 7 

0 45 1.6 fAO !4 

- 127 - FAO 226 
- - - FAO 10 
- 11.0 1.8 FAO 20 

0 0 0 FAO 20 

- 127 - FAO 60 

0 190 16.00 Pbt.t 12 

- 126 , ... FAO 66 

l 101.0 7.6 FAQ 4-l 

- 0 8.0 Pb.tt 12 

. 

c� 

c.; 
-...,J 
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,<--, t� 
l'H(am.l

A iJ Frnrrln 
· - -- .. -

fWt-amolr.<'d S40 741.5 
Cna)fUh S20 57.5 
�Jilk-tinned 140 7.0 

B«f (fttSh) 2!!7 18.2 
ice fuh/frcsh 111 20 

Green Vg;ctablc 

Ugu-Tdfcrua 27 4 

Uha 28 2.0 

Pepper 347 13.8 

Onion 41 1.2 

Olcro 36 2.1 

Tomat.o-frcsh 22 1.0 

Tomato-puree: 39 2.0 

Fruit 

Pcar-�ti,c 26! 4.6 

Cola-nut 550 9.0 

.Qi! 
Palm knncl 441 20 

PAlm oil 900 0 

Coconut !!88 !!.6 

8c:nra&el 

Palm wine 17 0.0:! 
T�• kif 40 10.5 

8•T 35 0.3 

l 1 h(s 1111 nm11'

••cai C\l!,e 116 9,S 

c--..... 
Y'll.,,-::r" �·· 

CT5!2 c.::i .. . .. . �
Ool 

- - - 228 

- - - 2700 
,20*' 0.!!2 l.7 760
- - 0 11 

1 oo"- 11 - 44

3600
G

.00 80 477 

1200< 0.2 50 80 

1060
c.

.27 180 l!O 

0 0.04 11 27

185' 0.08 47 84 

1040c 0.04 50 29 

1000c 0.05 3! l! 

- - 19 43 

- 2.0 - 15

- 50 - -

6000
c.

0 - -

25c: o.o, 0.2 21 

- 0.01 14S -

- 0.9 - -

0 0.05 0 s.o

- - - ISO 

hon So ...... ._ 

- PAO 193 

- FAO 197 

0.2 Pb.tt 26 
!!.4 FAO 

• 

165 

1.2 FAO 193 

(Rockfcllcr} 
0.8 Uboma 7 • 

2..5 Phu 14 
- FAO 117 

0.8 Plan 16 

1.2 Platt 16 

1.7 FAO 129 
Cv 

c.: 

1.7 \fitchc:ll ct al 547 c., 

0.8 FAO 136 

6.0 Plan !!2 ,_ 

- O)mup 77 
- Plan 22 

2.5 FAO 64 

0.32 Plan 31 

- Pb1 30 

D .  I \litchcll.u • S22 

24.S Plan 30 
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(. C· 

Contd. 

Vitamin Minerals 
Food Kcal PR (gm) A B2 C Cal Iron Source Page 

�m£1:!) 
(ms) (mg) 

Beverages --

-

Palm ,\li_ne 17 0.02 - 0.01 145 - 0.32 Platt 31 

Tea leaf 40 10.5 - 0.9 - - - Platt 30 

Beer 35 0.3 0 0.05 0 8.0 0.1 �itchcll ct nl 522 
'" 

Misccllnnco\U CL 

Maggi cube 116 9.5 - - - 180 24.5 Platt 30 

... 

• 

, 

•
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AP.P.E.'IIDIX JO

Drying o( local saple foods ,virh high 1v:iccr content (H\VC) :ind Conversion factor• 

Food Loul maa-urc Wt (.,,,) • t.oc::al meas"' c Wt (pn) "Ory m.a1rer "moluwc " dtr matter Coottulon Rcfc:rmce 
(fresh) (wy) or rood ublc factor (cl) r,p 

Brci.dnut le 200 ¾c 150 ;5 25 83 0.9 Oyenugn( 1968) 4 

Fresh com le 95 ¼c 20 21 79 18.8 1.1 FAO(l968) IS 

Fermented 
ClSS1Vll (fresh) 3c 500 l¾c 250 50 5 0 37.0 1.3S FAO(l968) 34 

Smoked (iced) 
1 med 200 1 med 135 67.S 32.5 81.0 0.8 FA0(1968) 192 

Coc:oy:im (peeled) 1 med 100 1 med 45 45.0 ss.o 36.0 1.25 FAO(l968) 37 ( 

Yam (peeled) ½ med 410 l med 180 ..4.0 S6.0 27 1.6 FAO(l968) 39 

Carri le 180 ¼c 140 77.8 22.2 86.S 0.9 Oycnug:i 9l 

Fresh c::ass:iva 
. ,. .(upioo) 3c 360 ¾e 80 22.2 17.8 - - -

•conversion £actor (cf) or water - °' Dey matter of survey food ,vr.(gm) or food 

% Dey matter or food able 
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APPBNDIX IJ 

Households and the respective number of consumers
Code Consumers: Code Consumers: Code Consumers: 

I 3 26 3 7S 8 
2 9 27 7 80 6 3 s 29 2 81 4 
4 s 31 5 82 3 
s 3 39 6 BS 2 
6 6 46 8 86 6 

3 47 3 89 2 
7 

6 SI 3 90 4 
8 

7 S2 s 92 2 
9 

53 2 9S 3 
10 4 

ss 9 97 9 
11 5 

4 98 4 
12 6 61 
13 s 64 8 99 3 
14 3 68 s 100 2 
15 6 70 9 87 2 
16 s 74 6 88 3 
17 6 41 s 102 6 
19 6 48 4 103 s 

20 7 54 3 10S s 

22 6 57 2 114 6 
23 s 60 2 120 3 
30 s 65 2 122 8 
32 

4 66 2 12S 6 

I 
34 1 67 7 126 

6 129 s JS 
5 76 

130 3 36 
4 77 1 

6 106 38 2 79 s 

s 107 25 
4 83 4 

lotaJ con_rumcrs a 527

Code Consumers: 

108 9 

I 18 9 

119 7 
121 6 
123 6 

124 s 

128 8 

131 6 

144 3 
ISO 4 

IS I 6 

IS? 8 

159 3 

161 9 
134 3 
13S s 

136 6 

137 7 

138 1 
139 1 

141 8 

143 4 

ISS 8 

1S8 s 

163 4 

104 2 
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APPENDIX 12 
Proforma for nutrient intake comp1l�tion from food items( r or recall fl\CJIJq<I) Season 

Code: Pers. Day: 

Foods Tot11l Cal Pr(gm A(mcg) B2 (mgm) Calcium Iron Qty. gm. 
(mgm) (mgm) (mgm) 

------=-��r--·---r-;---;---1-...;.-;----;--....---1-�-STARCHY FOOD Per gram Consumptloo 
I. Pormcntcd Cassava S00 3.44 0.02 0 

·2. Cocoyam
J •• am
4. Maltc (lmmGlure)
>. , om l'ap
6. Glrrt

-l7�. ,:iT�11D1
:-:1
0Clr·d�11y'----i------i--­

JI. llrt3 

9. IUai
10. Suer-Cube

UlGUMF.S

0.001 0.04 

lL R�dnu\;.Ukw::,_n __ --12. Oil bean 
-1--1--�----t-�-,-

IJ. DI lea nut-Ogbono 
I�. Cow !'ta 
IS. Mellon 

0.66 0.04 

- - ---

ANIMAL PROTEIN '16� .jA�sh�-Sim�o�ke�d��+----�-��--t===±==t==:f==:::�=f1. en�n]s�h�===r====t===t==::=£::::3=::::t==t===t=== 
·,x. A �-tlMca 

19. Iker
ll. Ice Ash/fresh 

GtUll!N-VEG. 
21. U -Tel rerta
22. UJ11
23. "' ;,er
24.o on
25. Olcro
16. Tonuto,rrcsh
u. 1omato-Puree

l'tlUl'r
28. �r-naU,'t
o. \.OllnUI

01�

_ JI, f'almo11--?O· Palm;cm:cl:_�:±===��=F=j:=:=:=�=�=jF==f== 32.�Ul 

BEVERAGES 
ll. Palm Wino

r 
-
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/\PPJ!.NOlX 13

A c:omp.uuon of mean food ini:uc 

That is ,to test ,vhcthcr then: IS. a ,.
c (m

fi 

gm) between the t,vo SCIUOns (l984 
., 

1gn1 ltalll diff b 
--85) 

• at p c::. 0.05 (A two-��:) 

cl ween the se;i.sons intake�

1-wvcst season (A) 
2132 t 619 

196�: 
II 

S2
0 619 (n) - =

1.96 

S' = 34739.8

:. S O 186 

= 619 

Hungry sc:uon (U) 
2221.2 t 82S 

S1 = 82S (n) 
---

1.96 

s• = 46301.02 

S :: 21S 

• )l ' 
Cl 

H, : µ
,. 

+ JJu o: = 0,05

z .. XA -� 2132 - 2221.2 
------

J(;:,+ �7 
.j(31S.8 + 420.9) 

.. -89.2 
• -0.1163

j(766.7) 

z• c.ilcul:ircd .., - 0.1163 

Since -Zt < - z• or 7.t > z•

\Ve accept the null hypothesis ic µ,. • µu ic. x
,. 

.. XP

• 

lntcrprct.ation1 The quantity of fuod inrnkc bcl\VCCO the \V.1> scwns (H.uvcst

and hunl:1)') is the �c. 
Niu,:,, The Z-Lcst of tliffcrcocc bct'..,CCll cwo 1ncans is used. \Yhy7 because n • 110,

le!I u is large. The test ls a l\VO tailed te.St.
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APPENDIX 14-

Household (H/11) 1c:OrC'S for c:orrelalloa/rogroulon analysis• 

S.E. Slal:W
ufllbles v

i
V

2 V
3 V

4 V
S 

Score (6) (8) (2J) (16) (6)

39 2 3 6 13 2 
90 2 4 9 14 3 

106 z 4 s 14 3 
118 z 4 8 12 3 

9 1 1 4 7 3 
11 2 3 5 15 3 
12 2 3 6 14 3 

13 2 3 s 13 3 

14 2 3 7 14 3 

15 1 3 7 14 3 

17 2 3 9 13 l 
19 l l 1 14 3 

23 2 3 3 14 3 

27 l 3 > 9 3 
46 2 3 3 12 3 
52 l 2 4 15 3 

64 l 7 4 15 3 
70 2 3 10 10 3 

74 l 2 4 14 3 

75 1 
•

2 6 13 3 

86 2 4 3 13 3 

Total no. • 60 sclc:cted households

Foods supply Nuldc:nt lacike 
v

6
V7 V

S 
V

9 v,o VI I V
1'2

(6) (6) {10) (10) (10) (10) (IO}

z 4 - 4 6 8 s 

3 4 - - 10 - s

z s 8 10 8
3 4 - 8 4 8 
3 3 9 8 
3 4 6 6 JO s 

3 s 3 s 4 -

3 5 10 -

4 8 8 s s 9 8 

3 4 - 10 10 10 
3 s - 7 -

3 3 -
s 

3 5 9 7 
3 5 10 6 - 9 -

3 5 10 8

3 4 9 10 
2 4 6 s 4 
3 4 - 1 6 6 
3 s 4 - s 10 
3 4 1 6 s 9 
3 4 - 10 10 10 -

-

Nutrition.I status 
v,3 V14 

V
IS 

v
16 V

11
(10) {10} (10) (10} (10)

-

- 7 9 - 10

9 8 
8 10 8 

8 8 10 8 

8 8 9 10 

9 7 7 
- 7 9 10 - I

- - - 10 -

8 7 II 9 8 r..:, 

10 8 8 
"" - -

""· 
- 10 - -

6 

8 10 • 

9 10 8 

9 10 
10 8 

10 10 7 
- 8 9 10 
8 9 9 

1 8 9 10 
7 10 8 

--
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APPENDIX 14-

Houuhold (H/H) scores for corrcla1Jon/re1roulon analysts• 

S.E. slalus Foods supply Nulrfmt lnLakc Nu11i lloll41 status Variables VJ V2 V3 V4 VS v
6 

V7 VS V9 V
10 V

I I 
VJ2 V

13 
V

14 
VIS V

16 V
11 lu. Soon, (6) (8) (21) (1 6) (6) (6) (6) {10) (10) (10) (10) (JO) (JO) (10) (10) (JO) (10)

. - -

39 2 3 6 13 2 2 4 - 4 6 8 s - 7 9 - 10
90 2 4 9 14 3 3 4 - - 10 - s 9 8106 2 4 5 14 3 2 s 8 10 8 8 1 0 8

1 18 2 4 8 12 3 3 4 - 8 4 8 8 8 10 8
9 1 l 4 7 3 3 3 9 8 8 8 9 10

11 2 3 s 15 3 3 4 6 6 JO s 9 7 7
12 2 3 6 14 3 3 s 3 s 4 1 9 10 ' - - -

13 2 3 s 13 3 3 s JO - - - - JO -
14 2 3 7 14 3 4 8 8 s 5 9 8 8 7 8 9 8 , ,J . 

"" 15 l 3 7 14 3 3 4 - 10 10 10 - - 10 8 8 .L • 17 2 3 9 13 1 3 s - 7 - - 10 - - -
19 l 1 l 14 3 3 3 -

s cS 23 2 3 3 14 3 3 s 9 7 8 JO • 

27 1 3 s 9 3 3 s 1 0 6 - 9 - 9 10 8 46 2 3 3 12 3 3 s 10 8 9
10 52 1 2 4 15 3 3 4 9 10 JO 8 

64 1 7 4 15 3 2 4 6 s .. 10 JO 7 70 2 3 10 10 3 3 4 - 7 6 6 - 8 9 10 74 l 2 4 1 4 3 3 s 4 - s 1 0 8 9 9 
• 

75 1 2 6 13 3 l 4 7 6 s 9 7 8 9 10 86 2 4 3 13 3 3 4 - 10 10 10 - 7 1 0 8 

Total no. • 60 selected house.holds 
----

- -
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l 

- -

---�_::_::� ____________________ J;�o'!.t'l:l_ ______________________________________ 
Code v, V2 V3 V4 VS V6 V7 vs V9 . v,o Vt I VJ2 V 13 V14 V15 Vl6 V17 ---·------------------------------- ------------------------------------

97 2 4 5 11 3 2 2 4 7 5 4 9 LO 8 8 

98 2 3 3 13 2 2 2 10 10 8 8 

100 l 4 6 15 3 3 5 10 8 

108 2 3 7 11 2 3 4 5 8 7 6 9 
/ 

7 8 9 8 10 

121 2 2 3 15 2 2 3 8 7 10 10 

132 2 3 3 15 4 3 4 4 7 6 8 9 IO 

131 2 2 7 16 3 3 5 10 10 10 9 9 9 

152 1 5 7 13 1 l 4 7 5 8 7 

157 2 3 6 12 3 2 4 10 10 10 10 9 8 7 8 

161 2 3 5 10 3 2 2 7 10 9 8 8 9 8 10 7 8 

6 1 l 0 10 2 2 2 - 10 9 9 - 8 8 8 10 

10 1 3 5 15 3 3 3 - 8 9 9 10 

20 l 1 l 14 3 3 5 6 5 10 9 

48 l 4 2 7 4 5 4 10 10 10 8 8 8 

54 l 1 4 10 5 5 2 10 10 7 - 7

57 L l 2 9 2 2 5 10 10 
61 1 6 5 11 4 5 4 - 9 8 - - 9 10 • 

66 2 5 6 15 5 5 4 6 - - - 10 
67 L 4- 7 9 2 2 4 5 - 5 10 5 9 - 9 9 

76 l 2 2 13 3 3 3 5 8 - 9
79 1 3 2 13 3 3 5 6 10 9 8 9 9 
83 1 3 4 11 3 2 4 9 - - 8 

102 1 2 2 12 2 3 5 - 5 9 4 4 . 10 9 8 8 

103 l 2 3 10 3 3 4 - 7 9 - - 10 8 
114 l l 3 l l 2 2 2 7 6 6 6 - 10 9 7 
122 l 3 4 10 2 3 2 8 7 6 5 - 7 9 8 8 

' 

fJ 

"'' 

C.. I 

� 
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(Contd.) 
-----------------·-------·--------------------------------·-------------

- , Code V1 V2 VJ V4 Vs v6 V7 Vs V9 V10 V1 I V12 V13 V14 V1s V16 V17 
------------ --------------------------------------------------------

123 1 l 3 JO O 2 4 - 6 - 6 5 - - 7 7 

129 1 I 3 10 0 0 4 - 5 - - 5 - - 7 7

125 l 2 2 12 2 3 3 5 4 - 6 - JO 8 9 10 

128 2 5 5 12 3 3 4 8 7 - 10 10 
135 l 2 5 11 2 3 4 - 6 8 - - 10 9 

136 1 2 l 12 2 2 4 - 8 6 . 6 9 10  

137 2 !I 2 7 I l 5 4 3 2 4 - 9 10 10 

141 2 3 2 11  2 2 4 - 5 7 •l 6 - 10 10 

143 l 3 4 10 2 2 2 7 - 10 - 9 7 - 8
155 l 2 3 12 3 2 4 
158 1 1 5 11 2 2 4 
16' l 1 0 11 0 0 5 

7 
- 10

6 7 

s 

8 

8 

10 
10 

9 

-

-

10 

9 

8 9 

- 8

8 

8 

9 

9 

lnsll'Uction for Regression/correlation ,-

1. Regress Vl, 2, 3, 4, 5, 6, 7, llnd VS 9, 10, 11, 12
\'lith V1S-Vl7 · ( N.S)(Vl3 Vl4 Vl5 V16 Vl7) indJvidu:illy 

2. Rcg,csswo:
Vt, 2, 3, 4, 5, 6, 7 and Vl3, 14, 15, 16, 17 ,vilh (Nl) VS, 9, 10, 11, 12 indh<idually (u in Vl3 - V 17)

S. R,:g,-cu also Nl (Nutrient Intake V8-Vl2) ,vilh
NS (Numtiorul Sunw, V13-V17) 

4. Pcriorm also the corrcbtion of the s:tme C11ctors.

• 

C,J 

� 

C:J 
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APPENDIX 15 

A san1plc menu (Recipe) 'C.llcubtcd by a wcighin� �Jlhod of dic1uytLSSCSSment 

Nucricnt intake for household (code) 12S

Day 1 

Breakfast - Nil. 

Lunc.h 

Menu: Yam Poruge

Recipe: 
·cb>

Yam¼ med. (420 gm fresh) 200 gm dry -Conversion,- 1.6 � 200• 320 gm

l'aln1 oil 2 l>)p. - 13 S gn1.

Ugu !Cllf. ½ hd. - 100 gm 

Pepper ½ ssp. - 30 gm 

Snh - 10 1astc 

\Vater - 6 cups 

Cooked portage, ISOO gn1

0(n) Recipe is composed of all edible porrion (EP):­
SSp - soup spoon of a srancfnrd si1c. 

I-Id. - o head or a bunch 

Cup "c" - a standard cup of 225 ml. 

Yam or cocoynm is peeled nnd dried 

Ugu leaves are picked 

Pepper is dried :rnd ground. 

Crayfish is dried and grouod• dix 6
ntenr of staple foods, sec Appcn 

0(b) For conversion factor for water co 

V 

•
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Contd. 

Portions consumed per person

Person Age (ycu) Portion (gm)

Mother (P2) 40 420 
Female 6 450 
Fc:male 4 37S 
Male 2 25S 

Nutrient value: of yam portage 

Food Gm K� Pr {gm) Vlt. A (U) VII. 82 (ma) Vlt. C (mg)

Yam 320 1072 10.9 
P. oil 135 1215 0 1350 -

Pepper 30 104 0.4 315 S4 
Ugu leaf 100 27 4.4 600 80 

2418 14.4 2265 134 

65%= 9.4 

Nutriencs consumed per person 
--

Pcnon Agc(ye3r) Kcal Pr (gm) A(U) Bl (mg) 

Mother 
Female 
Pcmlllc 
Ahle 

Menu: 
--

Recipe: 

40 677 2.6 634 
6 725 2.8 679.S
4 604.5 2.4 S66.3
2 ·� 11.1 1.6 38S. I

Supper - Dny I 

C:iss:av:i foofoo ,vith Ugu soup 
______ _;__ _ _:,: __ _ 

-

-

-

Fermented cassava (n meal)(" Akpu") - 10 ssp = 185 gm.
Conversion:· 1.35 x 18S • 2S0 (249.8)
Hot water - 10 cups
Cooked cassava • 2000 gm.

C(ms) 

37.S
40.2
33.5
22.8 

28 
30 
25 
17 

Cale. (gm) Iron (mg) 

70 3.2 

46 
477 0,8 

S23 4.0 

-

Cale. (ma) Iron (m&) 

146.4 1.2 
157.0 1.2 

130.8 1.0 

88.9 0.7 
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Sex 

Mother 
Female 
Female 
/tWe 

(Contd.) 

Portion of cassava consumed per person 

/\ge (yc::tr) Gm % 

(o 
6 

4 
2 

600 
600 
500 
300 

30 
30 
25 
15 

Nutrient v;uuc:s of c:usav:a foofoo 
___ , ___________________

_
__ _

Food Gm Kcal Pr VIA VID2 

Cassava 250 860 4 0 0.1 
65% • 2.6 

Nutrient 1111.akc per person 
-

Sell Ai;c Kai l'r V/fl 
--- ---- -

/t\othcr(P2) 40 258 0.8 0 
Fcma.le 6 258 0.7 0 
Pcmalc 4 215 0.7 0 
Male 2 129 0.4 0 

--

ltcc:1pc: (Ugu soup) 

Ugu lc::ivcs 1 head 
Pepper ½ ssp. 
Crayfish 2 ssp 
Cocoyam (edc:)2 med. 
Conversion: 
P. oil
/t\Jggi cube
Salt to taste
Water, 

1.3 X 110 • 
1 ssp 

- 200gm
- 30gm
- 40 gn,
- (110 gm)

143 gm. 
- 6S gm
- 4gm

Cooked soup ,. 1610 gm

V/ln 

0.03 
0.03 
0 03 
0,02 

VIC Calcium Iron 

0 171.6 9

V/C C'1ld11m(tm) lron(mn) 

0 S1 S 27 
0 S I.S 2.7 
0 42.9 2.3 
0 2S.7 1 J 
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Sex 

1\lothcr 
Female 
Female 
Male 

l'ootl 

Ugu lc:if 
Pepper 
Crayfish 
Ede 

P. oil
Maggi cube

Sex 

Mother 
Female 
Female 
Male 

Ptrion 
-

Mother 
Fcmatc 
Female
Male 

• 

• • 

(Contd.) 

Soup ponion consumed

Ace: (year) 
Gm 

40 
soo 

6 
46S 

4 400 
2 240 

Nutrient value of Ul!IJ �our

Gm Kcal Pr V/A V/B2 

200 S4 8 1200 0 
26 90 s 45 0.1 
40 128 23 -

143 190 2.9 0 151 
65 605 0 10S 
s 6 0.4 

1072 39.3 19S0 15 l.1 
6S?6 = 25.S 

250 

31 
29 
25 

JS 

V/C Cak. 

160 95 .. 

47 JS 

1080 
28 1.40 

- 7.2

235 2077 

Nucriencs consumed per person 

A� Kut Pr V/A V/132 V/C Cale. 

40 332.S 7.9 604.5 46.8 72.9 644 
6 310.9 7.4 56S.S 43.8 68.2 602.S
4 268 6.4 487.S 37.8 S8.8 S19 
2 160.8 3.8 292.S 22.8 35.3 3 I 1.6 

Total nutrients conrumcd per person-Day I 

A� Kcal Pr(gn) V.A(U) V.02(m&) V .C(m&) Caldum(gn

1238 46.8 110.S 842 40 1257.S 11.3 
6 1293 10.9 1199.S 43.8 152.2 811 

92.l 692 4 1087 9.S 1053.8 37.8 
81.0 426 2 701 5.8 611.9 22.7 

lron 

1.6 

-

1.0 
0 
1.2 

3.8 

Iron 

0.8 
0.8 

0.7 
0.4 

lron(mi) 

4.7 
4.7 

4.0 

2.4 
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• 

• 

• 

APP£ 

l,lc:in ke11I a11d protein l'ltake 

• n • 6� 
• 

:\I;\ LE 
• 

Age Group 
0 - l 1. l - 3 3, L - 5 5 .1 - 7 7. L - 10 10. 1 - l& 18. l - 30 30. 1-eo l.OO 

l!/H Code Kcal Pi: Kcal p [" Kc al Pr Keat Pr l<c:JI Pr Kcal p I' Kc 31 Pr Kc..-al Pr Kcal 

I Lo 55 L. 1 7,! 156!1.3 21. 5 1837.; 23. 5 

:?,, 1207 21. (I

15 -134 0.7 1112. 6 1$.0 
l:l:'1. 6 t5. 2 

C 

86 273. 2 2.6 I 4'",0 15 

121 635.7 G.3 57 <13 :;, 7 125';.8 11.5 lG93.l 17. l 1!)-1:?. l 1!1. 1 

103 LI 50, 4 5.6

Lt 
12-13 17. 3 l lJ'; 3) • .I

11-1 183-1.8 10. 3 2006. 'l IG.3 273'i. 2 24. 7
�--l" tG. 2.Jti 1 • • 

126 1221. 8 19.7 ' 
17 1356,8 6, l 038.5 12.J l li7 20.3

12.; 1267.0 8.7 

z 273. 2 2.8 6159.9 38 'i236.9 Gt. 3 6056.5 66.4 i545.1 7�.; 3095.7 ,- L - lOt.3. t 101. 6 1103. <; 
_.,, 

-

273. 2 2.8 1231. 5 7.6 10-17. 4 72. 3 1514.5 16.G 13311.3 17. i 1517.!'1 11.,; �13,. i 2 .0 l 103. l

i5'11 112.4 1.7 1·19. 3 ,; . 3 778. 7 7. '.! 1-10.s 3." 135, 3 o ... -- ,. G.Z

-

- I f �. - -

•

• 
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• 
• 

I .. 

,X lG

l!y h�sehold (1 
n • 62 

989)!wclghl11g method 

Age Group 

253 

• 

(yoa rs) 0 - 1 l . l - 3 3. 1  - 5

11/11 Codo Kcal Pr Kcal Pr Kcal Pr 

118 920 •• , l l." 
20 • 

11; 

929 12,8 
86 

121 [ '"·'
u.1,,, .. lO. I 

IOH.I "·'103 
ll 

[ l!ID<.t lt.J 

nu.a IO,I 

114 
IIU,t u., 

126 
17 

125 1483. 8 14.6 

-

9875, 1 14.G
X - 1097, 2 16.0

1Sn 
- - - 210.7 �.3

• 

-

FEr.tALE 

5. 1  - 7 7. l - 10 10.1-18 

Kcal Pr Kcal Pr Kcal Pr 

1275. 2 1 s. l 2653,0 16.9 

1259 20. 1 

709. 3 9.2 1329.0 17.4 

16?5 24.3 

1265 16.7 1373 19.6 1•131.6 19. 6

( 11os.1 n.• 1232.S 20.G 
ITILI U.f t , ... , •• n., 

1111.• ••• 
135 l, 1 14.3 
4541. I 1825.S 11.3 0815.S 17.9

55, 3 
11:15. 3 13.6 l3b5,l 2.3,6 lGJG.3 11.8 

250.0 ::? • 8 "l t. 9 3.3 311. 7 11,7 

18. l - 30 30. l - 60

Kcal 

1851. 9 
1712. G 

!?325. 1 

<;SS'I. 0 
l'163. 2 
262. I

Pr Kcal 

1739. 2 
2092.G 
1630.0 
1900.3 

14.9 
17. -i 1526. 2 

25'.?0. 6 

35. 9 18'1 'S. 3

1779 
63.2 3359 

Pr 

21. 2
32,2

26.0
25.7

!?5.7 

25.2 

"S.3 

:?I). 3 

195, 0 

12. 9 lliG0,8 ?I. •I

9. I G:.>9.7 10,7

>GO

Kcal Pr 

-

-
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• ' 

I 
?E1 :X 16·-

• 

• 

r 

• 

• 

! l)y household (1989)�clghlpg method
n • 62

• 

1\ge Group 
(yoors) 

11/11 Code 
118 
20 

15 

G 

0 - L 

Kc11l Pr 

' 

l.J -3 3.J -5

Kcal Pr Kcal Pr 

.. 
!120. 4 J t. 4

929 12. 8
86----------

[ ,, .. , 
11,1 

121 "LI 10,f 

1011.1 u., 

103 __________ _ "· J 
1111., IG, t 
IIU.O H,J 

FE�IALE 
-

5.1-7 7.1-10 

Kcol Pr Kcol Pr 

1275. 2 15. 1 

l2'i9 20, I 
709.3 9.2 

1025 24. 3 

1255 lG. 7 1373 19, G 11 

ll4 

12,; 
___________ :__�:...._ ____ _

[ , •.. , 
l 

[lltS..J ff,I

un.• :t.T 

1.,83. 8 14.G 1351. l 14.3 

10.1-18 

Kcal Pr 
2653,016.9

1329,0 17. 4 

I 131,6 19. G

1232.S !0.6 

p••·· 
12.t.... UILI 17 

125 

z - - - 0876. l 14.0 �5111. I G5.3 1825.fi 11.3 9815,S 17.9- - 1097, 2 10.0 ll:Jfi.3 13. 8 1365. l 23.6 !63G,3 11. 8 - - - - 210, 7 o;. 3 250,0 2.8 "14,9 3.3 341,7 11,7 

18. l - 30

Kcal Pr 

1851.9 14. 9 
1712.6 17. -I 

30. l - 60

Kcal Pr 
1739,2 21.2 
2092.6 32.2 

1636.0 26.0 
1900.3 2,. 7 

1526.2 25.7 

25"0. 6 25. 2

�GO 

Kcal 

-
-

-
-

2J?5, l 35,9 187i.3 2S.3 -

1779 :?0.3 -
'i8S9. G 63,2 3359 195. 0 -
1'103. 2 J)?.!) 1669. ' �t I -
.,o,. 1 9. I 629.7 10.7 -

Pr 
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• 

• 

• 

• 
k£/CHL'IC lfETHIJD 

AN c...,, 0-I 0-1 I 1-.J I, I • .l l.l -s 
. 

l.1-S Sl-7 5.1-7 7.1 -It 7, 1- 10 ICU -11 IQ.I-II ILi - lO ILi - lO JCU-60 >60 JAi- .. ;,;;o 111,. So M r M f M r M , M f .M r M F M r M r 
• 

c...,\i.,, c-i. .. ,

lie> o( .. � .... I - s - s ' ' • • s 2 • - l s ' 1 -
I 

.

I �1.n ... Mu11 Mna Mu11 1,1,... Mun M,., Mun • 1r... "4•• �,.. M, .. Muo ..... lttu - ..... ...... -.,. 
SD SD SD SD SD SD m SD SD St> so SD m m SD Sb SI) SD 

I Ka) ltl.2 '"'·' '°''·' 1067.l ISH,I IIJSJ - - UIC.J 1)6\,1 1547.t 1Ht• - IIGU Ul.7 ....... ll�S -
. - - 1100.0 - SH,l 210.7 77L7 lSO.O 110, 21'9 1)1,.J ,., 7 - Hl.1 771.l U,7 - -

1 
,,. .. •IPI 111 7.6 ll.) 14.0 '"' ll.1 11.i ll.6 17' lf..l 117 l•. lll.t I< . .) 

- - - -• 
SJ I I 

I - - L7 - SJ 7.2 2.1 l.l l.J Q.• 1L7 - •• 1.1 11.· - -
I ) • 

A l•a) ULO - lll.S - •oa.1 62Lt s,, .• Sl7 • SS&.7 ,,:i.s 1u• ... ., - U!.1 - nt..7 ltt.J Utl -
- - u:i.• - IJ6.0 154.J 2'6.6 IILO 77.0 ,,., SL!> "' - IGZ.1 lll.7 l:!.J - -• 

�t•a) )7.• IS.!> .... Jl,6 lll �2 ILi ... ". 1U I'!' 
Lt - 11.• - - ... -

I - - 6.4 - 76.1 IQ.O t I ,1s.1 l6 •11 •11 "-' - ,�. tl ll.l - -
I I I

q • ., "·' - lLS - ll.4 ,,., ,,.o SI.) "I 5'.l ,o., 511 - tl.t ,,... IU It I -
- - 11., - 10.1 1 l.,. u, n., Sl ,, l\l II. I - us lt llt - -

' 
c.t '"'" •'NI.a u,o ,,. ' -· ll"!l .l:.l 1'LI MU 

100.S - , .. ' - ll'-S �Jl.• 46LO .. ' - -. 

- - 145.7 - 76.2 IS0-7 111, IU.J ,,..,. ,... )& • IJU - u !!". :tt: -
l 1•••1-d I ,, 1.7 IU t• n• ... , ILJ 11• I.I 2.9 - . $.8 \4 7,0 "' - --

- - LI - I I LI 2.0 2.1 I' 14 '' .. , 4.7 - ,., 11 •• - -
• L

I 

I 
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- - -

252 
APPENDIX 17 � r._ lht V. 't�-hin� �d !-i.hc.11 Rd Mtlhodi or D,1crntln11i11t1 of Nutrim1 lnlll., ( 19119) 

r-__;-----------------�1:;,_-;;/IR�IW;;��U--;;,11£11:;:;;;;IO"'D _________ _:, _______ ..:_, _______ . -----------.
Jlt• rr-'rrsnc«SK::itnCA\a 

I 

..... 

SD 

1110 

-

u 

-

llSO 

-

It 

-

111 

-

-

• 

-

0 - .I 

-
Mui 

SD 

-

-

-

-

-

-

-

-

-

I, I -J I, 1-) 

M F 

s 

SO • SD

110.0 -

tS?.1 -

-

-

l�I -

\()I J -

,., 

' 0 -

ls.J -

ll 

,ns -

70.7 -

IJ -

'' -

11-S

1101,S 

JSI.S 

138 

1,S 

Ju., 

179J 

, .• 
Jll 

n.s

lSJ-1 

JI 

l 1-S

' 

so 

1091.1 

S.1-1

M

s 

so 

119).S 

S.l-1 1.1-10 

f M 

Mw Mu11 

SD SO 

1111.S 

7,1- 10 10.l -11
r M 

s l 
Moo M11a 

lO SD 

USO.I IS'll 

10.1-If 
, 

s 

MtH 

so 

161.1 ns.2 1,s.1 111.2 2UJ 266.) lltJ 

IS.I 14,S liO 

IJ • 7,7• ?.I 

619.4 OJ9 I 561.J

l�S IU O )IS.0

110.9 u.1 11.,

in., I.I

,,,, ll,1 ,,.o 

11.1 

JI 7.1 

so., 

U.1

ll' 

Jll J I IOCLO 

1101 !)18 

1,1 1, 

17.1 IS.O , .. , 

).0 2.l OJ 

S91.I lOl,l 100.S 

116J IJ),9 IJ7.0 

''' II.I JI 0 

lS.I I, 7 II, I 

'l,J OJ 61.9 

IIJ 117 JJ-' 

,�,., sn.o 

112.l lfl.J no 

... : .' S.I

't ,, o., 
• 

15.0 
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APPENDIX 18

Crit,Yi.1 fur ,,-urini; the ,uciu,ccunumi, ,.ui.il,I.-,.

Variable I - lo\v-incomc level: (questions fi, 7, 9, 10).

The lowCT the income quota alloc.itcd tn fcrnir-.: nn nutritious f�ls

(pnrticularly the protein foods which were scarce aimmoditics :ind wrrc

also more expensive), the more, the probability or the development of ma!,

nutrition in such a family,

Low·1ncomc-lcvcl was fixed at Nl-N200 of monthly inromr to fall

\vi thin. the government approved inrome or messenger cadre (GL. O 1-03) .. 
Middle-income level was fixed at l\'201-N550 per month, to rtprcsmt the

clerical officers rodrc (CL. 04-06) with earnings from Nl5 l-N550 per

1111111th.

lliRh incomc-levd w;u fixed nl NS51-N799 per month , 10 rcprNmt thr

senior service c::iJrc (Cl •. 07-12) who cams NG70-1 72·111ct 11iun1h. l'hc

Nigcrin super scale level of (CL. 15 +) sumds at about NS00.00 and above

per month .ind did not apply 10 the study popullltion.

If the income of one parent or a brc:adwinncr fell within a stipulated

level such 111co111c wos scored in acconlancc wilh low, medium, or hig h

income level by the Nigcri:in sto.ndard. Low to high inromc lc1,:I therefore

scored I, 2
, 3, points rcspcclivdy. t.t:iximum score for variable I w;is G

points where both pnrcnts earned hi.Rh income 01 !I points each.

Vn_riablc 2 - Occupation:il level (qucstioN 5, 7, 8, 11, 12) =· 
I mp roved cducat ional level gu11111ntee1 goad occupation 111th good

income, improved standnrd of liloing, improi·cd health Jlotut with reduced

m.ilnutrition incidences in the family. A skilled occupation is equsllr USO·

dated with a regular o.nd Improved income.

I 

• 

1 
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The gainful employment of father, mother, a maximum or'4 child_rcn and one 

relative scored 8 points at 2 points each. Conversdy the unproductive ra.mlly mem­

bers such as school children who were not gainfully employed scored no point.

Offsprings nurnbering more than four sa>rcd no point (appendix(, ). It Is assumed 

here that the efficient running of lite home requires the combined c:iminss from 

both parents or alternative breadwinners. The fomllys do]y demand would other­

wise not be met. Thus, the less tho number of breadwlnnen, tho less the Income

accniini: to the fnmily, the lower the soclo-economle stntus, and the l!J"aler lhe 

risk of undemutrition. 

'variable 3 The educational level (questions I 3-16):

The improved cducolional level o r  a household is oncn associated wilh the 

lmrmvrcl ncc11rnttn11nl level, tmrmved enmln� c:irncity, imrmvrd hrn1thy tlvinG. 

and Improved feeding pattern. Besides, higher education exposes the lndlvldulll 

Into Imbibing external culture whJch augment the existing living standard towards 

tho right direction. The more extended the cducallon, lhcrcforc the more enlighte­
ned, tho household, and u,e less tendency to de1•clop diseases and matnulrllion.

IJased on the above ratlonule a total of 7 household mcmbcrs(composcd of the 

ruo,cr, 111othcr, u 1naxll11u111 of 4 chlhlrcn, u11d one relation) wen: scored 21 polnls 
for each household. For cxomplc, o maximum of 3 points was scored by each

individual with a post secondary school level or education (sec criteria for SCOri.._). 
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Based on these premises educational level was scored as shown: 

Scoring the educational levels: 

F�mlly Mcmhcr l'rlmnry !?ducat Ion Secondary 13clucutlon Post. Sec. Education 

Fnther 

Muther 
' 

Flrst child 

Second child 

Third cltlld 

Fourth child 

Any one relation 

I 

I 

I 

I 

l 

I 

Total for 7 members scored 21 points. • 

2 

2 

2 

2 

2 

2 

2 

3 

J 

3 

3 

3 

3 

3 

The choice of o mllXimum of 4 clilldrcn to the family ls bilScd on the assvmp­

Uon llwl each funllJy hud un uverugc or 4 clilldrcn ln thclr household. 

The lnelwion of one rclnUon to II ran1Uy was to mike allowance ror any one 

relation who was most closely Involved in the family affair. No education at all In 

the household scored no point, 

Variables 4 - Family size and age(qucstlons 17, 23 and 39):-

The communlty's standnrd household consisted of father, mother, 4 children 

and one houschelp - a relation, totalling 7 mernben. 

The family wn1 ohllgcd to r111nn the members food and hc:illh dcnuncb r�rt�

cularly If members were of the productive poUJl. Good fccdlna ri.«s I F11

demand on the family Lncomc, putlcuwly for the pUJ'Chalt of rrcttlnous l'oodJ.

Thus the lcs, the members of the household, the less dtmand on fttditt c,rtndlture. 
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Conversely, the n1orc members U1ere nre in the household the more demand on food 
� 

money, and lhe moro overcrowding, lho greater risk of contracllng Infectious dlsclscL 

A household or 7 members scores a maximum or 7 poinLs. /lny additional 

member scores the fnmily down by l point until a maximum of 7 poinLs reduction 

10 0 point. 

Ages or men,bers:- Since the greatest nutrition -risk �oup Is tho children with lh'C 

exception of the two pnrenlS, my family member above 5 years or age scores I 

point to i\ m11ximum of 5 points representing the four children and one relation. 

Oecca5cd f:1mily members:· \Yith both plUcnts olive scores 2 point maximum. 

But with one parent deceased scores - I point. 

\Yith both parents lcs., than 65 years scores 2 points, maximum 

But with a parent more than 65 years scores - 1 point. 

Variables 5 - I lousing facilities (Questions 2•1 27).-

1'he type or howing provides an insight into the 1,0cio-cconomic status or the 

family like the income and the occupation. A family howe composed of aCJthetic

:1nrl comfortable n,ofing. noorinit, ,valling and enclosures scoru as follows:-

roof ceiling tin thatch max. score 

!I 2 I ' 

\Yall special decoration cement mud 

8 2 l 

Floor Tile cement mud 

!I 2 l 

Compound apeelAI cement slick orcn 

2 I 4 

4 !I 
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(The term "Special" (Sp) implies extra decoration on the housing structure such 

as painted ,valls1 roofing with ceiling, fencing with decorated cement walling). 

Vnriablc 6 -Physlcnl amenities (questions 28 and 29).-

Thcsc refer to nil the facililics avnilablc in the immediate surroundings which 

cnhnncc good sanit..,tion nnd promote healthy living thus eliminating inrtction. Such 

nmenities include wntcr supply, refuse dispo111I including toilet fncilitlc,. 

\Valer sourccs:-

Tap ,vatcr = 3, R.nin/Strcam/\Vcll water ,. 2; Pond water • l 

Toilet rncilities:-

Total • G. 

\Yater system = 3, Covered pit latrine • 2; Unco,-cred lntrine = J. Use or 

bush ,. o ·rota! .. 3.

Variable 7 - Reproductive history (questions SO - 37):-

'fhis is with particular reference to mothers. �lultip:irity deplcLCJ the nuuition, 

blood and energy of the mother thus prccipilating her to malnutrition, infection and 

death. l t  is assumed thnt 4 pregnancies lllld 4 live offsprln&S score mOJ(imum points. 

Scoring:-

No. of pregnancies 4- or less= I point maximum 

No. or prc11n11.ncic1 more than 4 • no point 

Not prcgllllJII, or menopausal • 1 point 

Pregnant or l11e1ating • no point 

l\borlion or mi1carrbgc • no point 

No lbortion • 1 poln t 
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If all prcgnancia result to lh-c births = 1 point 

Death or any child= no point 

tr all children horn arc living = I point 

Death of a child nt Ci�-c or less= no point 

Dc:ith of a child after five years or age= I point 

Cause of dcntJ1 if not a fac to r or malnutrition = 1 point 

Cause of death if a factor of malnutrition = no point 

Ir c:iuse or dcatJ1 is not known = no point 

I£ no incidence  of multiple birth = l poin t

Tout = 8 points. 

Dre:\SI feeding (questions 38 - 41) .·

If linliy is l>rCMl fed= I point 

tr complete weaning stnru at or about 9 months = l point 

If complete ,..,c:Ming swts before 6 monthJ or after 12 months • no point 

(Dependence on breast reeding alone after 12 monthJ with no supplementation

docs not gunrantcc adequate nutrient). 

If brc:ist feeding is term inated between 12 to I B months" I point 

tr brc11.1t feeding terminates before 12 months• no point 

If ,vcaning foods include milk, fish, meat, green vci;ctablc and fresh £ruits • 

l point.

Toi.al = 4 polnu. 

Vnrinhlc- R - Onil)• tntnl r.,lnrir lntnkc (qur<tlnn 42),· 

(sec section on food int11ke) Food intake is determined separate!)' 

Vnriable 9 - Food production and consumption (questions 45a, and b).-

• i f 
' tynN c<Ttftin foods arc re•

To control or prevent 11ndernutnt on n Ylll'mu• ,,-
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quired to be produced 11nd consumed In IIIJ'lltr quantJtJes llun the olhcn. These 

Include, the body building, maintaining and protecting foods and then the cncigy 

giving foods. 

The protein g.roup of foods which is taken as the flnt group score 3 points. These 

include onirnaJ and vegetable protein foods ·(animals, grains, ccrC3.ls legumes and 

nuts)
° 

second group of foods scorCJ 2 point$. ThcsG Include vegetables (oo-e.11, 

i;rains, legumes and nuts fruits and green vegetables). 

Thlrcl r.ro1111 of fnocl� �core I point. Th�c incluclc nil mnt stnrchr�, fnts nnd oils 

(yam, cocoyam, potatoe, oils fnts). 

Variable IO - Proportion of fnnn products consumed (question 44) 

The production of protclnous foods ru1nt1s double purposes. II provkles 

protein for growU1 and the replenishment of twues, as well as pmvidln� cncrny. 

Such arc vegetable proteins and animal proteins. But production of  carbohydrate­

rlch foods such a.s root crops fulrill: the main purpose of producing energy and 

ruc1, while fatty foods provide mainly fuel for the body. 

If highest proportion of food produced Is protein-rich, this scores is 

l f highest production Is carbohydrate-rich, this scores Is

If highest production is fot·rich or oily foods the score is 

J f a  food product contains all the th.rec nutrients equally e.g. soya bean or

milk, the score Is

If none Is produced the score ls

3 points 

2 poinls 

I polnt 

3 points 

Nil 

ND: As II farming communlty the scoring did not take Lnto account the foods pur­

' 1 I foods were tho� foods lhcychased since It Is assumed lhnt the communlly � � ni, c 

Produced In IAlllC quantity. Mnximum point 6 points
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Variable 11 - Food purch:ascs - amount in nair.1 spent on food per month 

(Q.45):· 

Question 45 of the questionnaire invcniga1ed the type of food pur­

chases made :ind the amount spent on food types. E2ch food purchased and 

the amount spent on purchases monthly by each household were compiled 

on socio-economic group basis. Food purchases were also =gcd according 

to food types. The mean o.mount spent in purchasing each food iype by each 

household in each socio-economic group was calcub1ed. The percenr:ige 

proponion of the amount for each purchase was calculucd. 

The significance therefore of the scoring system is that it permits the 

sea.ling and visualization of the entire socio-economic pattern as it operated 

within the households of the community. (Fig. 2 and Appendix fl.. ) f\lr• 

nishcs inform11tion on the socio-economic mtus of the households os collcc:­

tc<l :111<J )COTCU rrOlll the <jUC)UUllll�irc. 
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APPENDIX !'9 

-

Equiv:ilcnl mc:uurcs or roocls commonly prnrluccd in Umunwad3 vil!ai;e 
1984/85· 

Food Household measures Net wcightL�, ) 

C.i.s5avn Tul>crs 1 1./0skt �o kg 

L/Ilskt Tuber=� bag gruri • 9kg Carri
= 60 cupt = 30kgTuber

Gani-fried cassava meal 2 L/Bskt Tuber 
• I b11S • 120 cups 18 kg 

Akpu 
(rcrQ_lented c:usava) I L/Oskt Tuber 

=½bag paste 28 kg 

Vnm tubers I L/Oiuin or L/Bskt 48 

Coc'uya111 1 L/Dskt 35 

Plnntnin/Dnnnnn I n1cci. bunch 10 

\1aizc ( com on cob) J L/Dskt 10 

Ilrendnut (ukwa) I S/Bskl 8 

Benns (rul types) 1 S/Dskt 4.5 

Oil benns - unshelled 1 S/Dskt 4 

Groundnut-unshelled I S/Bskt 2 

\lcUon (Egusi) l S/Bskt 2.S 

Palm nut (picked) l L/Bskt 27 

Palm kernel I S/Ilskt 5 

•L/Bskt -Large bukct-"Abo"
S/Dskl -Small basket "Ekcle"
�1cd. bunch -�1edlum bunch or head
Gal. -Gallon, 40 litres contenl
lld -I lend n (bundle)
I lnrgc hn�in
l lnrgc l>:uket

I ln11:c hruikct 
-4small b::ukcu
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rnlm nil 

Coconut 

l'c.,r (nalivc) Uu>h l,ullcr 

Ul..tu 

Ugu (fluted pu1npkin leaf) 

Ugu fruit - n whole fruit 

/\nnrn lcnf (rAA plnnl) 

1\frirnn <pinnrh �rc-rn) 

r,·p11cr (fn,.1,) 

Pcnr 

Udam (n plum) 

Pinrnpplc 

Ornngcs 

Guam 

ra,v-pnw 

Chicken 

Goat 

., 6 , 
.. � 

Con1d. 
I lull)(l,ul\J 'lll":l)UIC

I httnrh palm 11111
= � L/llskt 

1 l./U,1,, 1
1 gal. (40 litres) 

1 med. 

l S/Usk1

I b/Uskt 

1 hd 

I 

l l111

I lul 

1 S/U•kl 

I S/Oskt 

I mr1I. <i,c-

I L/Osk1. 

I S/Osk1 

I 

I 

N,1 Wcighl 

4 

I ki:.

10 

4.0 

2 

5 ki: 

I 

I 

I 

2 .0 ki:

21 

4 

1.0 

2 kl(, 

7 .!\ ki;. 
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Fuud p1uch11.li1111 i111c11l111) hal'\C)l aml hm1i;r)' w.�tlll\ 1 981/S!i •
5ummary 1;il1lc 

• 

N = 50 css Y�I 

Pr/Cons Pr/Cons 
-

II/hold 
Total 6905/5665 14547/6394 

�lean 

SI) 
%Cons 

�00.22/211!>. 78 fi32.411/27 II 
tl77.82/t174 t315/ill8 

N = )0 

!lG.52% •l3.!15%

I luni;r)' 

css CY 

1p1101'1-- --

349/114 otal 9120/8880 

Mean 

:196,52/386.09 15.17(·1.96 
so !132 t 14.38/G.Ot 
%C"lll', q 7 .3 7".f. !12. 70% 

/\ 

CY l'L 

Pr/Cons 

1736/647 -

7!1.48/211.13 
±103.71/18.53 -

37.27% 

--

�IZ 
Pr/Cons 
--

1270/701.5 

!i!l.22{'10.� 
t23.47/14.22 
55.23% 

---

PL \IZ 

100/60 398/240 

4.17/2.!J 17.!!0/10 
t 11.15/6.Gl ¼9.20/5.95 

59.95fJfo 6 7 .80 � 
-

·-

DR/N'I 
- -

128/7·� 

5.57/3.22 
1G.2L/3.86 
Ci7.'II'\ 

- -

lll{/1\"1' 
Pr/Cons 

--

262/191 

11 .'19/8. '10 
±10.7/8.57 

72.87'.t. 

- - -

0/UN 
- --

12/8 

0.52/.3(/J 
tt.74/1.68 
67.'lt,i 
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(tonul.) 

J 
... ---------------------·

---- -

0/IIN RGUSI rK 1'/0IL 
_ _!_r/Coru_. _ _ ____ r_r_/Co_ns_. __ !'_!/Cons. 
11/1,nld 

Tntnl 21 !>/'JO 

�Iran 9.52/3.91
SD t 10.26/6.96 
%Cons.42.07"' 
_!I u n S.r>'.,

PK 
---

·l'C�d 402.s1116

Mc.in 17.5/7 65 
SI) ±l:l.li7/li.OIJ 
min,. 43.71 % 

1•18.5/118 

19.5/5.13 
t26.79/6.25 

26.31% 

P/OlL CCNT 

5958/ 1971 98/30 

259/86 4.26/ 1.30 
t I ll!i/40 t2/(H .2 
3S.2 l'Yo 30.52% 

• 

BCiOl/llllr, 

157/57 
±160/62 
86.31% 

OKRO 

104/45 

4.52/1.96 
t:1.24/1.71 
43.SG'-

CCNT rEAR OKRO 
Pr/Cons. rr/Cons Pr/Com. 
---------

15/ I !i 

0.65/0.65 
t2.24/2.24 
1009' 

--

UIIA 

104/88 

4.52/3.83 
t '1.4 7 /'1.20 
84.74� 

75/58 

9.26/2.52 3.09/2.1 I 
.tG.51/4.86 

----

UC/L 

148/94 

6.44{'1.09 
l'i.07/1.411 
6�.51" 
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r 2b5 

(contd.) 

C • 
--·------------------ ·----- - --

N = so Ulli\ J UC/L UC/FR i\N GREEN PEPPER 
Pr/Cons. rr/Cons. Pr/Cons. rr/Con1. Pr/Cons rr/Com. ____ , _____ _;_. _________ _;_. _______

11/11 
Tot �.I •�•I/ •1-1

Mc;in 1.91/J.9I

so ±4.25/•1.28 

I\Cons.100){, 

-·��ry

N = so

¥n
il
tnl 

Mc:in 

so 

'\ Cons. 
- --

1320/1161 

57.39/50.48 

tlG.79/16.98 

87.96� 

UG/FR 

40/22.5 

l.7·1/0.98

t0.81/0.5

57.14%

1587.5/100 

69.02/4.35 

t l 7.52/2.25 

6.3;. 

i\N/L 

32.5/10.5 

1.41/0.45 

t2.23/0.62 

31.92% 

31>/31.5 41/16 307/121.5 

l.57/1.57

t2.46/2.37

87.26'.

---

PINEAPPLE 

-�8/20

J.78/0.7

i'l.7/l.8

39.331' 

-- . -

CUi\V 

I S.S5/5 28 

112.49/5.46 

39.55� 

-- --
CHIC!< 

--

7/5 422.5/1 !i 

1.66/0.87 0.30/0.22 18 37 /0.GS 

tl.71/0.97 10.91/057 113.0\/1.84 

51.81% 73.33% 3.54� 

•
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N" so 

11/11 

ORNG 
rr/Con,. 

Tn1�I 11,/IJO 

I I/hold 
Mc:in 14.111/J.!JI 

'ill :?II r.7/7 'Ill 

't. r.nn,. 21i.76"-

IIL I/ 
Tulal 

, • 12114/0 

GUAV 
Pr/Cons. 

11/111 

U.711/0.·IJ
• I '111/1 7

GI .51%

111 I \I, (1'1/I ,iu,) 

�kJII !i!i.llJ/11 HI I, 7!>/51 !i, I:! 

SD t25.,7 

., 6 �- I)

(coned.) 

D 

P/\lvr1\\V 
Pr/Cons. 

CIIICK 
Pr/C.Om. 

(;OAT 
l'r/C.Ons 

---· ---- --

21/21 4'17 S/12.5 1452/0 

U.:11/0.!JI l!J.0.?/0.!i 1 (jJ 11/0 

'" r.'1/" r,<J •l',7"/1.17 • 2� '1'1/0

100� 2.8 I� 01. 

-

TOT,\I. 
Pr/Corn 

-- -

1511.18m6.IS 
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Foomotc 

1. CSS - Cugw 2. n1

6. BR/NT - 810dnu1 7. O, BN

11. CCl'lT - Coconut 12. PR

16. UC/FR - Ugu fruit 17. A.'I

21. ORNC - Onansc 22. CUA V

Howchold • H/holdJ

PR • Produced

CONS • Conswncd

Yam 

0,1 Bc:ui 

Pear 

,wra leaf 

Ctuw 

Food S1oclc lnYC1t1ory; 'Tlclho<I or cosnpiluton 
-----------·-------·-----

-- ' 

-

• 

Contd. 

D. 

J. CY - Co,:oy.i,

8. ECU - Eg,;ul

13. OK.R - Olen>

18. CREEN - Gr<en

:?.3. PA\VP - Powp ....

4. PL
' 
- Pbn1a!n s. MZ \loJze-

9. PK - Palm kernel 10. P/01 L i'u'TI oi l

'"· UH -Uh:> IS. UC/L - Ugu leaf

19. PEPP - Pcpp<r 20. PLPP - Pi.ncopple

2�. CHICK -Cllic:kcn 2S. GOAT - eo,.,

The monthly food stock 1n..,n1ory oi" �pie or SO howeholds were compiled Into IIJll"Cn scAJOn ctop producUons (July-December 1984) ond tho 

1wng1y ..,..,,., producUons (Jan11.1ry...Jw,c 1985). I\ muimum ofll common crop, were compiled acco:lllns 10 S,E. group� 

Tow qu.mllty or crops,,., 1hc 6 monllu ofhancs1 scaso,:,, md 6 ,nonlhs ofhuns,y sason were complied for each group. n,c mean production for o 

hou&-'lold per sample ,11x,sc:iold ror chc hiit\CSI or hungry te..son were complied with the nancbrd c!cvf1Uons (SOS). The Ont dlfjU cl crop 
quant1 ty lod.lC:Ucs qw.nU 1y produced. The Jtcond dig! ts 1¢pan1cd by • suo� Is the corrcspondJ ng quan111:y consumed and GI.so ti,o 'l' 
_,.,p11on. I hip t,ulcc1 of palm fruit s!Yes 1bou1 I pllon (40 llucs) ia)m oil (+ �m kernel) 
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APPENDIX 21 
2&J 

Nocauons for the housd1old vui:ibl•s 'or r.., · ., • 1' -Drc�1on aaaiysis:-

V:rulic 1 mcomc 

Vui:ible 2 occupation 

Variable J cducauon 

Vllri:iblc 4 fa.mil y size 

V:iri:ible 5 food crop productions 

Variable 6 food aop consumpcion 

Variable 7 food purchases 

Vari;iblc 8 caloric inukc, chdd <; I.I year 

Variable 9 caloric intake, child 1.1-J yc:us 

Varfable 10 caloric intake, child J.l-5 years 
• 

Vwble 11 caloric inukc, clilld 5.1-7 ycan 

Variable 12 caloric intake, child 7 .l-10 ycan 

Variable lJ nucndonal surus, child <;I year 

Variable 14 nutritional sratu.1
1 
child 1.1-J yw,

Variable 15 nucritional storus, child J.1-5 years

Variable 16 nucritional starus, 5.1-7 ycan 

Variable 17 nutritional siarus, child 7.1-10 years. 
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