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IHE ABSTRACT

The study examined prospectively fos over a period of one ycar (1984—
1988) the ecnlogiral fuclors which contrihute to malnutrition threigh a
aase study of a village in Imo Statc of Nigeria, The ecological factors con
sidered included the socio-csononiic status of the population, the scasonal
effects on food production and consumption, food purchascy, autr.enl
intake, moibidity and mortality among preschool children, and water supply
system. The technigues used were 2 questionnairze comprising the soclo:
economic variables, a dietary assessmettt using both 24-hour dictary recall
and weighing nkthods, winhropomctric measuccnnnty ol hegghit, wegh,
am circumfcrence, skinfold and houschold farm product inventory. All
data collccted were analyserl using statistical student "'t 1es1, the conela-
tion: euelTicient, and e wgosion technigues. A sulsamgle ol 12
houwscholds were absy investigaed in 1989,

Evidences. of ‘malnutrition by anthropometric asscssment were shown
with 44.7% of children 6-1i0 months old wisted and 46% stunied. The
[cmals coxhibited less waosting thon the males, The older ehildren of 5—10
yeass old were less wasted than the adolescents; while the female adults
exhibited mose wasting, {though in mild form) than the male aclults, 83% of

= 10 year oldsexhibited wasting in 1989 than their counterpast {64%) in

1981 hased on a supplementary stucly in 1989,

44
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Convulsions (though a symgtom of disease) assumed the highest pre-
valence (36%), followed by fevers (30%), respiratory tract infections (20%)
and lcast by diarrhoea and vomitting (7.8% and 6.2% rcspectively). The

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

death tote was refatively luwer than that scpunied in similar wommuitics.
Harvest season recorded 60% while hungiy season recorded 40% of total
distase uccurrencss.  Ascanuasis (39.0%) and unkylostosamuasis {20.7%)
assumed the highest prevalence.

The socio.economic staius of 78% ol houscholds. studied was gencially
low, being a peasant farming community. Similarly, the impacts of scasonal
changes were not signilicant cnough to efflect drastie changes on praluction
and consumption & wcll as on grawth pattem, nor did the scasonal changes
exert irastic impacts on the «ither related environmental (uctoss.

The commun fouds Crups were starchy routs (cassuva, yam and cocu-
yun), palm products, and green vegetables and (ruits. Starchy roets fonned
66.9% pruduction during bt sasou, wnd 52% poductivae duting hungry
scasanty while livestuck was 1he deast produced (5.4% in harvest and 9.1%
in hungry scasons).

The clorie and protein intakes were low, rangng from 62.1% to
80.0% of reference calnric hunke, with 30.1% te 18.2% of relcrenceproicin
intake (using 24 hour recall asscarment); und alse 31.0% to 98.6% of e

ference celoric intake with 20% to 87.4% of refcrence protetn intake (wing

dtctary weighing assessment).

LR
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The nutritlonal status of children< 10 year old were related to
the ident{ffed ecological factors using both muitiple regression
and correiation coefficient (r) analysis. "With multlple regression,
a signifl.cant association(P < o.os)was found between the anthro-
pomet1y of children = 10 years and their nutiient Intakes. And
with correlation coelficient test, the influence of the socio-eco-
nomic status {lamlly income, famlly slze and occupation), on
the anthropometry was equally signlficant at P&« 0,05, The
association between crop production and the nutritional atatus was
signiflcant at P& 0.03,whllc the assoclation between (bod crop
consumption and food purchases were strong it not signlficant

alP & 0.05 level.

fv
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GLOSSARY OF TERMS

Diarrhoea: The passage of watery stools more (requent 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 siools about §

times a day is not a case of diarrhoea.

H {Hushand): The husband is the head of the family in the srudy. In a

pulygynous femily there would be one huslansd {11) for us auny wives (W)

as arc married by the husband.

5t {Household): A group of peopic living together, under g single family

head, and under one house-wife, forming a functioning domestic unit, and
feeding out of the sume pot. The houschold niembers may inglude sonmie
reciations, friends or house-helps, and may be a parz of a polygynous family.
‘the husband in this regard, may, tor census or tood consumpuion putposes
belong to any of the wives’ household by his own preference.

Theword "houschold" and “*family” are however used interchangeably,
LIWC: These arc staple {oods of the study village with high water content,
These include fermented cassava paste, casava tapioca, yam, caocoyam,
maize paste {akamu), smoked (rozen fish, and garm which were initially
dried defore the determination of their nutnient values,

Naira: This is the Nigerian hundred kobo currency note.

LY
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SES: Socio-economic status, This was determined through a scoring tech:

nique, (Appendix L),
_SDA: Seventh-Day-Advenuists Church. This is one of the Christian {pro-
testant) denominations,

STD: Standard sdeviotion. This is « statistical teem.

W (Wife): The wile. Each wife was the chicf respondent for intervicws on

any houschold visited by the reseascher,

Weanling Diarrthoca: This is a concept inroduced by Gordon et al 1963,

emphasizing the specific diarrhoea occutring in an infant during the tran-

sitional period from breast feeding 1o solid (family) foods.

V1-V13: V1=V 13} is varigbles 1 o varigble £3, Which are eenss used in
representing the ecological factors of nutrition:l status and these arc also

employed in the comelation and multiple regression analysis.(Appendix 21).

'WEPidA: The World Health Federation of Public Health Association.

‘U village: Umunwada village is the village of study.
LICs: The less developed countries of the world.
__N/I:_ Nutrient intake of the individual or group{see Correlation Coefficient
(r) analysis.]
N/S: Nuwnitional status of subjects (see coiretation coefficient (r) analysis),

L1'; ‘The edible portion of foods (raw or cooked) is the portion that s

actually measiired or eaten in a tccipc preparation,

AV
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Preschool age: Preschool age bracket as used in this study, covers 6-60

months inclusive,

NCUIS . Natksnul Centre for llealth Statistics. This refers to the anthropo-
metiic standard as developed by this instisute which is now used as inter-
nationa! standard.

WHO: World Health Organization is an agency of the United Nation's

Oiganization.
RDA: Reccommended Dictary Allowance -~ a reportof the Expent Com-
mittce on Dictary intake.

FAQ: Food and Agriculture Organization is an agency of the United

Nation's Organization.

The scasunality cunacpi: This selers o the Muctuations in fuud peutiuction,
fuod intuke, Toud purchuscs, and disease incidences, during the hanvest snd
hungry scasons of the study period (£984-1985). The scasons do not
strictly coincide with the wet and <lry scasons respectively s is nlscrveed
in the wnimodal climitic zancs of the tropical and suhtropical nyions of
the workl.

Nutritional status (N/S): This represcnts the health status of the individual
as determined by the growth pavtern using the anthropometric assessment
only, for the purpose of this study. The determination of nutritional status

incorporatitg other variables is however appreciated. Poor nutritional status

o wivadent W malnutotin.

(Vi
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CHAPTER ONE
INTRODUCTION
Good nutrition is esscntial for optimum growth, good health, inercased
productivity, and the orderliness of the social and economic development of
a community, whereas, poor nugrition precipitates malnutrition with the
attending ill-health and retarded physical and mental development
Good nutritional stetus and therefore good health is & state o[ attain-
ment of good nutiitional leve] by the individual, through the consumption
of a balanced diet that is cnhanced by an appropriate intra-fomiy (ood
distcibution system. Contitbutors to optimum nutrition include the acqui
sition of stadle occupation with regular sstisfactory income, the acquisition
of optimum educalional leve] that enhances soclal interactions {0 combat
ioranve aad promeole ealighlesmenl, the pruvision vl guod housing witl
hyglenic and sanitany conditions frce from overcrowding for Lhie purpose
of good health, the provision of necessary community infrastructures and
amcnitles, for e maintenance of physical and emotional well telng, and
finally the piovislon of miscellaneous faclities thot promote good standard
of llving as rclative to the specific environment
Mulnutrilion is composcd of undernutrition, resulling from the con:
sumption of an inadcquate quantity of food; over nutrition resulting from
the consumpiion of cxcess yuantity of food, (or culorie ), specilic dcliciency

tesulting from a relative or absolute lack of individual nutrient, or imbalance
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resulting {rom a disproportion among cssential nutrients This state i clink
cally manifested, or detected by biochemical, anthropometric, or physiolo
gical tests (Jellitfe 1966). Nutiitional diseases are precipitated by the con-
dition of matnutrition.

Malnutrition socio-cconomically creates a state of unproductivity, low
standard of living poverty and underdevelopment of a community. Mal-
nutrition physically, creates high morbidity and mortalily rates in the com-
munity, particularly, amongst the risk groups of infants, chlidien, pregnant
and lactaling mothers

Mulnutrition has also been described uss an outcome of interactions
between various ecologlcal factors. These factors are multifactorial and
closcly intemelated, and pertain to the environment of the community
where malnutrition fiourishes (Hussain [984). Malnutrition thus creates a
vicious cycle which cnipts as a chaln of reactions, and opcrates equally in
icversible tashlon; for, the condition of malnourishment is either contribu-
ting to the adversc environmental factors cavising malnutrition or that the
cnvironmental factors are contributing to a state of malnourishment. Mal-
nutrition, Is thus more than a medical problem Decausc it cavses dysfunc-

tlons in tho economic, demographic, cultural and ecological processes of a
conununily (l'aylor und Taylor 1976).
Undernutiition rather than overmutiition is the major health problem

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

problem has been investigated (Bengoa 19 70),and also, the  Food and

Agricultural Organizatlon (FAQ) of the Unlicd Nations (1973) cstunutes
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that about half a billion (500,000,000) people are facing varying degzees
of undemoudthment and the associated nutrjtional diseases which range
[fom protein-energy malnutrition (PEM) to various forms of avilaminosis |

For instance, Brock (1953) contended that for every one case of
kwashiotkor in Nigeria, there were 100 cascs of prolein malnutrition in
the prekwashiiotkor condition.  Working on this premise, it was cstimatetl
that about 20,000 1o 30,000 cases ol kwashiorkor children were present ut
any onc moment in ]badan, llesha and the environs, {(Moricy 1963). How-
ever, about 300 cases of kwashiorkor yearly had carlier dbeen teported
from the Wesley Guild Hospital Qlinic in licsha (Collis et al 19 62 (a).

A conseivative number of 100 million PEM childien in the world is
cstimaled at any point in time, out of which 10-20 million are severely
malnowmishcd (Bengoa 1974). [n Afsica alone, 2.7 million children are
estimatcd 1o suffer from scvere PEM: while 16.2 million suffer from mild
to moderste forms of malnutritlon.

The ccologlcal factors of malputrition are those foctors of environ
niontal origin (excluding genetic factors) which predispose to the condition
of undemutrition, ovenutrltion, deficiency, or nutiient Inbalance In the
body.

Among the sociocconomic factors predisposing to malnuirition,
income, famlly size, housing water supply, sonltution, literucy level und

many ofher sociocultusal utlsibutes ol the (amily are found to be

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4

sgnificandy related to malnutition by many culnrres in varicus coun aes

(Wray et al 1969, Chavez 1974, Kedmann 1978; Hissain et al 1980, Clany
bers etal 1981).

Chavez (1974) wondered why in some rural communites of sardlar
sod oeconornic resources, well-nourished children coexist alongside a large
proporton of their counterparts suffering from second and third degree
malnutrition. The study on the socioeconamic anplications found a signi-
ficant difference in aduld/child relationships between the ‘welifed and the
pocrly-fed children's fmilies, In this case the family szesof the nainou-
rished children were far in excess of the family szes of the well-fed children

Sinilarly a number of authors have found the prevalence of protein
encrgy malnurrition (PEM) to be related to the mateenal fxtors(Sdimshaw
et al 1968, Wroy and Apirre 1969, Omolala 1972, 1974, Sanmons 1976,
Rowland et al 1977, Rosenbery 1977, Chen ct al 1978 - 79, Nabarro 1981,
and Whitehead at al 1982)

e LK od

and malaria have all been reported to lower the nutritioanl saws, A bongitu-
dinal study using Gambian infants attempted to determine the relationship
between growth and various infectious discases (Rowland et al 1977).
Resul ts revealed that gas troenteritis had a significant effect on height

(P£0.01) and on weight gains (P£0.001).Malarialikewise had a significant

effect on weight loss of the children. Howewer, such quanti-
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cN

tative studies on the cffects of infection on nutritfonal stutus are few
(Morley, and Wocdland 1986; Rowland et al 1977, Mata 1978).
Nutiient Intoke oppeass to bo a crucial detcmslnant of nutritlonol

status, and severa! studics have attempted to estubllsh a direct selationship

between food consumption puttern and nutritional stutus (Huuck und
Tubruh 1963, Nicol 1959; Rodsdell 1964 and Awdeh $976). A study on
Uboma Comnmunity In Eastern Nigeria by the Rockfelicr rescaich team
(1964) attcmpted to asscss tho rclationshlp between nutiicnt Intuke and
the health status of the people with a view to planning a piiority assistance
progrummo fof the community. The dietary pattesr; and the untliropometric
measurcinents of twenty sanpled fumilics were detcnnincd and physical
examinations conducted. Sevcral cases of matasmus werc ldentified and
tesults jndicated that the community was badly fed due to scasooal food
shottages. The cflects of scasonality on nutritional status as reviewed by
Longhutst and Paync [979-81, concluded that the scasonal cffects
ore primanly mcdiated through its influence -  on the production and the
availability of food, in the tropical and sub-tcopical reglons. This has been
futther demonstrated In studics where food avuilabifity vericd from onc
peeod fo another duclng the same year (Chen ¢t al 1979 Longhunt ot o
1981). This scarcily wus ulwuys uccompunicd by u full in nutrient intake,
and loss in body weight during periods of scarclty (Keilmann 1978; Onchere
and Slooll 198! ; Chen et al 1979; Chambers, Longhurst and Pacey 1981
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anl dabareo 1981, Noanyeluge et ol 19855, Similarty, dzwges e hintd
weight (Rowsand ct al 1977), discase incidences (Chambers ctal 1981}, und
cven bLircast mitk protluction (Qumotolu 1974) fave been reportedd to come
cide with seasonality.

In Nigeria, there is a dearth of information availablc to relate these
environmental factors (biological, physical, socio-cconomic) 1o malnutri-
tion, particularly at the village levels. Most of the available studies arc cross-
sccional with the ccologpcal study by Collis et al (1962(b), the Akulo
village stucdy (Gilles 1963), and the Uboma village study (lCocklcllcr Re-
scarch tcam 1Y64) being the cxceptions. These studies also do not include
all the ecomponcuts within the cnvironment w thcir stuclies,

Ihe present study thercfore attempts to investigate the interactions ol
these environmenial variables as they aftect the nutritional status of a village

community. Thisis an cflort to delincate the natural history of malnutrition

s Lt elfeetive means of preventivie s be teconmicadud lur the ineliong

tian of malnutrition in the conununity.

‘Lhe Objecclives of the Study:

The overall aim of the study is 10 1dentily the ccological factors which
contribute to malaulsition in a sclected village community.

The specilic objectives ure;

To study prospectively the natural history of matnutrition in a Nigcrian

village in Imo State,
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To determine the ccologal factors that contribute to malnutrition,

To dctermine the pattem of food production and consumption as

affected by the harvest and hungry seasonal changes.

"lo determinc the effect of the scasonal changes on nutrient intake and

the nutritional status (through anthropometry) of pre-school children.
To determine the differences in nutrient intake between 1984 and

1489 periond,

‘I'o suggest suitable intervention progiamme 1o correct any defiencics

identified.
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CHAPTER TWO
REVIEW OF LITERATURE

The prevalence of malnutrition as observed in most

devcloping countiics of tise world is of great concern fo the nutritionists
and dcvclopment planncrs. Malnutrition docs not often exert cqual impict
on all population groups Certaln factors and citcumstances dictate the
target of occurrences. The causes of malnutiition are multidimensional
and include both food and non food factors which combine 1o form @
complex web of biological, econonic, socio-culturst und physical cnvison-
mental deprivations.

A hreaxilown ot any point within this complex system miay aesull in
malnutsilion. (McLaren 1976, Taylor ct al 1976; FAO {985 1987 ).
The economic factois in Uic web for instance, and scasonality cffects can
implicale lood production and consumption pattcrn, social and cultural
factors cun inMucnce fumily food distribution; whilc physiologicul condilions
and discases, and other physical factors do influence food preparation,
utilization and productive ability. These and many morc combine to form
the ecological factors of nutrltionul stutus (or malnutrition).

Some selected food and nos-food determinants use thus reviewed in
this chapter as they particularly affect the less technologically developed

nations. The specific ureas of interest comprise the relationship dbetween
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food intake, infectious diseases, socio-cconomic factors (including food
availability), seasonality and nutritional status. Also included are growth
patterns and the methodologics employed in the assessment of ccological
factors and nutritional status.

A. The Nutiitional Status of the Individual 3

The nutiitional status is delined as the condition of the body resulting
from the intake, absorption and utilization of food, and also from other
pathologically signlficant factois (FAO 1985). The nutritional status i
nonmal when there Is a balance between intake and requircment, but is
abnornal when the bolance between intake and requitement is distupted
(Hussain 1984).

Primaty malnutrition iS composed of undes-nutsition and over-nutri-
lion, Under-nutrition is u result of defective lood intake in quantily or
duulily or both und is exogenous in nature, caused by poverty, food short.
age, catastrophies of was, f.ood, drought and lhe like. While sccondaiy
malnutiition (or undcrnutiition) i cndogenous in characlcr comprising
those factors which Interfere with the utilization of nutricnts s:ch as para-
sitic worms and discases, despair or cmolional stress, and malabsotption
{(McLaren 1976).

Poverty implies economic deprivation in which financial constraints
imit the house-holds [0od purchasing power (particularly the highly prized

first-class prolein foods), It also impllcs subsistence agricultural production
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system, limited tand holdings and manpower inputs, and many such limila-
tions characteristic of rural and urban poverty which limnit food supply to
the family (Longhurst 1984, Nabarro (981, Chambers c: al {981, FAO
1987).

Refugees in a camp and war prisoncis arc chasacterishics of catustro-
phic phcnomena in-directly precipiluling poor food intuke, hunger, muk
nuirition, pestilence and discase, and high death rale while 11oods operating
inverscly with drought (like in the Szhe! region of Africa) characterize
large scale food destruction and food shorfage phenomena, wlth the corres
ponding ilts of hunger and malnutr tion (FAQ §985, §987).

Stmilarly, individuals arc nuliitionally depleled by discases and intcs-
tingl worms, and malabsoiption syndromes {a condition characteristic of
inadcquale nutricnt absorptlon from the intestinal tracts;, - and Bchgon
1974) while emotional stiess excrts [(s ncgutive influcnce on apctite, pro-
cipitating loss of apetite, nutrient denlal and malnuirition (FAQ 1987).

The availability of food is directly related 10 the nutritional slalus
of the individuul because a stale of inadequacics predisposes to a state of
under-nourishment and poor nutritlonal status while oversufl cicncics
in food availability may predlspose to a stalc of over-nourishment with the

attendant comptications on nutritlonal status. [Food availability implies the

production, distribution and u sijzation of food by man.
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Food distribution in terms of food siorage, food proccssing, trans-
portation and ma:iketing in the developing countries sie limited by under-
devcloped technology, while food sharing is influenced by cudtural food
hadbits and intr-family food distribution system. The distribution of foods
produccd is dependent upon the political, coltural aund cconomic patterns
surrounding the food, which conscquen(ly inllucncc thc movenient of the
[ood 1o the consumcr. The political structusre of the socicly [or instance
cictates the value ana priorily given to adequate snd cquitadle distrihution
ol food to its entire consumer population, through the provision oladcquatc
storage, processing, prescivation, and frensportation facilities. This whole
system has been described by Taylor (1978) us the 1ural agricultural scctos
of the cconomy whereby the govermment sets up crop prices, acquisition
policics, rural investment programmes, input pricing policies (e.g. lectillzer
und woter sulsidics) und the wueal weulth and lncome distribution system.

tiowever, f0od production being the prior souice of (ood involves the
intcractions of the sced or animal, the soil, water, climatic conditions and
man — the cultivator (Mcl.aren 1976). In food production, the ciimate,
soil and vegelntion tacgely determine the quaeltity, nutrzitional quality and
types of food grown. Some gcographical areas are thus more susceptible
than others to yearly fuctuations in [ood production as a result of natusal
climatcs such gs droughts, floods and severe out-breaks of plant and animal

discascs, Jeading to wldespread hunger and malnutrition (FAQ 1985).
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Studies have shown the importance of seasonality in food production
as an cssenlial foctor in malnutrition (Chambers el al 1951} Thus the
concept of ‘‘rurn) poverty’ iy described later in the chapter in which the
brunt of nutritional deprivations tend to fall on the rural and usban poor
than on their wealthy counterparts resulting from inadeguate (ood pro-
duction processes,

The in-cquituble intra-family distribution of the available food is the
result of the provuiling traditional ard religious praclices in the rural com-
munity. (Atmmno 1483). Thie financial position of the family equally dic-
tates the quantity and quality of foods purchased isresfiective of the family
requirement (such as tlic inability to purchase the high bianlogical prolein
foods whicb arc expensive commodity; (FAO 1985},

[n the food distribution network for instance, food shortage could
result from food destruction and spoilage by pests and micro-organisms
during poor storge. Evidences also indicate that food distribution within
the family as dictaied by cultural trends is pencrally related o hierarchical
position, with the heud of the houschold and its income-caming members
1cceiving preference (FAO $985). Mothers and young children generally
receive smaller shares (Feryo-Luzz | ¢t dl 1930

The tmdition:! peactice of shariag fousl by young chilidien from com.
o3 bowl in soitie sociclics ulso put the younger unes ut u Jisslvantuge lo
get cnough 1ood because the bigger childeen might cul Fusicr and tukc blgger

sharc. Additionully, certain blas In (ood sharing against females in the
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family have been reported by muny workers (Mathur et al 1961, Rock-
feller 1964, Chen et o) 1981, FAO 1985).
Food utllization is influenced bty food preparation method, food

habits (including cultural, religious familial and personal habits), and food

ingestion. For instance, nuirient quality, palatability and scceptability, and

digestibility of food me all affected by food preparation methods. ¥or
cxample, frequent rchealing of cooked food as observed in certain cultures
(Hauck ond Tabrah 1963) destroys heat-scnsitive vitamins B and C.

The preperation pattern is determined by the socio-cultural factors of
the group, such thit certain foods (c.g 'green vegetables and fruits) are over-
cooked or over-processed thereby causing nuteicnt toss. Others {such as
cerenfs and Jegumes) arc under-cooked or under-processed causing nutiicnt
unavailability, The wholesomencss and digestibility of prepared foods (such
s cassava and bean varicties) arc sffected by preparation sncthod. In many
patts ol Africs wheise cooking fi:cl and water are scarce, the ficquency ol
cooked meals is reduced, and such mcals once cooked are consumed over
a long period under improper storage or hygiene. This situation predisposes to
serious food-bome infections and diarthoca amongst childeen (FAO 1987},

Nulricrl deficicncics are Lhus precipilaled by inadequasie avuikability
of food nutrients to the body cclls. Duiing consumption of the peepared

meals who consumes what in the traditdoncl setting should not be over
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looked. Even the ingested foods may not be adequately utilized decause of
such physiological malfunctions and malabsorp tior syndromes and dlaithoea
discases, which tend to Induce nuaient losses from the body (Beaton and
Petwardhan 1976, Chen 1980).

The exclusive responsidility ol water (etching by women und children
as reported in certain parts of Africa, like in the South of the Suhars and
Cast Africa imposes a ncgative impace on time and energy of the subjects
(White und Bradley 1972, Longhurst £984). 1 is cstimated for instance, that
the nieal women Iy Corle d'lvoire feiche s1bounl G00kg of wates amd) lirc-
wood into the kilchcn every weck spending ubout 56 minules u day in this
activity alonc. (Whito ct al 1972, Lu ven 1983). Cooking practices equally
affcct nutiicnt avaoilabllity. For tnstance, in many cultures like in Nigesa,
vegetable foods are meticulously washed, cut into tiny picces, sosked,
overcooked and then reheaied before sciving Elsewhere as in Bangladesh
the cooking water (tom sice is discarded. Such a method reduces the water-
sotuble vitamins (B ard C) by 40% (FAQ 1985} thus rendering the nutrients
vnavailable to the body.

Food consumption especially in the developing countiies is still in-
Nucnced Ly complex sociv-cultural fuctors such as puor luod hubits, foud
laboos, food (uds and fultacies, and food idiocyncruzies {A toyebi and lHussin
1985), cultural food sharing (Chon ot ol 1981, Abdullah 1983), and cultural

attitudes towards various foods (Taylor and Taylor 1976, Atoysbl and
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Hussain 1989). Studies in Nigeria have shown that in many societies some
foods are culturally more highly prized than others and no meal is colr
sidered complete without them. When the preferred food is a root ora tuber
the custom may be disadvantugeous to the child who with their stomach
capacity are weancd with diets based on roots and tubers of  bulky con:
tents but with low concentmtion of nutrients (especially proteins). The limited
capacity ol the stomach makes conrsumption ol such' bulkylood insutficicnt
in quantity to cover their reguirement (Atoycbi and Hussain 1985), Cultural
food beliefs and taboos usually concerning foods of animal origin often
appiy 1o women and young children. With a child on boardcrlinc growth,
such culturu! praclices as with-holding solids ut first sign of diurrhocy {us
reported in Punjab, India) can piecipitate P.E.M. in the child (Taylor and
Taylor 1976).

All the above (actors foim a complex web which interact negativcly or
positively to ultimately provide food to the body. Malnutrition thus occurs
us # fesull of Inudequucics ol one or more of these lactors (McLaren [Y76).
Protein-Energy Malnutrition:

The nutritional status of young children as rcgards protein and caloric
may b viewed us a conlinuous gradalion from “‘nonnat'’ througl: mild
and modcrate degrees of mulnutrnition, 1o the udvunced syndromes of which

the two most known arec kwashiorkor and nutritional marasmus (Jejliffe

and Lican 1959, 196K). Lhe tenn “protein<aloric malnwtrition®® of parly chilil.

hooa (PCM: also known as protein-energy mainutrition {PTM) & uscd 10 repre-
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sent the whole range of classifiablo and unclaasifiablc mnanifestations
of Inadequate proteln and calorle intake (Jelflffe 1966, McLn1en 1976)
because it la clnimed that kwashiorkor, maraamus as well as other
lesser mantfestntlons are assoofated with proteln and calorle sho1t-
ages in early chitdhood. PEM Is an important publle health nutzitlo-
nal problem in the developing world. It s malnty confined to pre-
achool children belonging to the low-income groups. The prognosls
of PEM have been documented by many studies (Willlam 1935,

Jelllffe and Dean 1959, Shakir et al 1974, Watorlow ct al 1980).

The causntlon for PEM {8 multldimenslonat and multifactortal.

Of the two mnjor severe syndromes of PEM Wll{lnms (1935)
employed the socinlly descriptive WVest Africnn word kwnshlorkor
to explain the conditlon due to defliciency of protein (and of essentlal
amino acids) in the body na prevatent In the second and third yenr
of life. Kwashlorkor 18 however never excluaively dietary in origin.
The description of ctinlenl picture is glven by Lathnm (1963),Jelll(fe

(1968),and the picture varles f[rom one country or reglon to the other,
and alao !n severity. The conslant fentures of kwashloricor include;
growth fallure nnd wasting of muacles { which might be concealed
by the presence of cedema), dysplgmentation of the halr devoid of
lustre, easily and painlessly plucknble; dysplgmentntion of the skin

| which degenerate to "faky-pnint" dermntosia; ocdemn with moan or
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pufly lacc; is apathetic irritsble withdrawn and anorexic. Diarrhoca might
occur as well as other deliciencies such as mouth and lip icssions.

Nutritional marassus, the second major syadrome occurs much catlier
i life than kwashiotkor (commonest during the lirst year of tife). The causa:
tion is thas of the deficicncy of total calosie (or food) from the body (other-
wise called starvation) predisposed by all the environmental factoss already
discussed. ‘Vhe clinical pictuic i that of vaiying degices ol starvation syndro-
mes and growth failusc as described in many texts including Latham {1965),
Jelliffe (1968) and McLaien (1976). Nutritional marasmus presents the
charucieristics of scvere undemutrition known as protein-caloric {cncrgy)
Malnutrition (PEM), invorably [caturing growth rctardadon (with scvere
wiasling of muscles and suboutancous ful) exhibiling less Lhaw 00% ol Hie
reference vgiue. Limbs are spindle-like and sXin is loose presenting a picture
of a wizcned *'little old man' (Jelliffc 1966). Variability in clinical picture
do cxisl which poses more difficulty in the definition of signs. Such signs
as associated with vitamin deficiencies (angular stomatitis and keratomala

ClahdJivnrlioca und vtlvr micctions ane 101 uncLINLL,

B, Classif.catlon of nutritlonal status by anthropomelsy
The nutiitiona! status is measured using various methodt of anthropo-
metric Measurcments ol hewght, weight, and the chest, head, and  1nuscle

circumferences, and the skinfolds of the biceps, triceps, suprailisc, and
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subscupular measurements. '1'he combination of anthropometric indicators
- provides mose precise information on the nutritional status than the use
of single one. The most common combinations ase, weight-for-age, height-
for-age, and wcight-for-height
Weight as a sensitive indicator of smail changes is uised to assess the
totu) body mass. Weight (or sge roveals ucutc wasting in the child though this

relics on ago dula Which are olten subject (o error when upplicd to the rural

population where birth dates aie not precisely known, (Watcrlow ct al.
1977). Ann circumf{crence assess muscle mass, and changes indicated are
relatively little with age. fictween the ages of one and five years for instance,
the meun chunge is less than Iem. The nutritional status of Lhe cliild s at
risk of dcveloplng proteirencegy mulnuteition (PEM) when the arm citcuar
ference is below 12.3cm. The arm circumference is moee usclul in identify-
ing severe (not border line) malnutrition, The upper arm us well us the mid
cull museies are suilable locations. 1t is quick to use anil least affectesd by

ocdema in coxs of kwashiorkor, but is subject to observer error

(Anderson 1979, WITPIIA 1985).

Length{Height measure assesses thie degree, of skeictal and linesr
growth. Lengihflicight-for-sge reveals v long term nutrient deprivation (or

cheonic smalnutiition {Jclliffcc 1966, WHO 1983, WIFPLIA §988). Deficit
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in lincur growth is also referred to as growth stunting (WHO 1983, 1987).
Changes in height occur iclatively stowly, nnd i usunily supplemcnted with
another inulcator like weight-lor-uge or weight-lor-height for effeclive inlcr-

prcfulion (Mort-o-relict nl 1980),

Weight-for-height, rellects more cusrentl mulnuliition (Jeiliffec {900,
Rowtand ¢tad $977, Cheo el ul 1981 Latham el o 1985 ) and distinguishics
the well proportioned from the thin or heavy-for-height (WHO 1983), the
weight-for-height index is nol age, dependent, and is iclatively independent
of genetic differences in absolute size (Vatcrlow 1972). The weight-for-
height, and height-for-age are thus recommended for most purposes (FAQ
JYR7). The skinfold nsscsses sul»cuinncous rescrves indieating the degree of
thinness or futnesx But thls measure is limiled by luck of proecision in the
locution ol body sites, und also by the expens.ve nuture of the cquipmcnl
(wHO/FAP{7Y). A child may therefore fall into four broad categories of
antritional stajus  the sormal (nol wasteu wol stunted), the netwunrished
bul not rctarded (acule malnuiriNion or wasting), the malnourished and o
tarded (acute on chronic malnutliition), and the rctarded bul not malnou-
sished (stunting or nutritlonal dwarfs) (Waterlow 1972), “Wtetardation’’ Is,

strictly delined by Watcrlow (1972) as a reduction in the rate of linear
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growth, and ‘‘stunting” as a reduction in the final stature while malnutr:
tion in this context 1elcis to wasting, Stunting und selardation can equaliy
be used Inlerchangeably. Howeves, all except the first of the four categones
are generajly regarded as malnutridon or under nutrition.

Growth 1ule is the extent of growth — lincar or mass, as exhibited by
the indwidual over u predetennined periotl, the common ussessment inciude
height-for-age, height for age and the derived weight for height. Measure:
ments thus obtaincd are then compared with a seference value like the
Boston, the NCHS or localstandard (WHO 1986, Motley 128). Some nuti:
tion experts (cel that genetic backgrouna Inf uences growth rutes while some
argue thut growth raies are same for all children from birth ill eighteen
years of age. An infant doubles its birth welght st six months (ut 679
monthly), geins hall the birth weight from seven to twelve months {at
453g monthly), and galns onc-thisc the birth weight from twelve to twenty-

foar months (ul 2:26gm. monthly, Jelliffe 3966). Wlhiere monlloring systein
is (casible, failure lo gain weight or "“fullering’ weight {Mursden antl Mucrs
den 1S65)could be identified and the determinants identlfied for intesven:
Hon purposcs. A variety of systems has been evolved to define a chitd's
(or Individual's) nutritional status and the aim is to identify the degree
of malnourishmenl i comparison wilh a chosen 1eference. A list of slan-
dard and classificntion rcporlcdl by various workers are summarized n

table 1.
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Clasilicatlon system for malnutrition by indicators (WFPHA 1985)°

Weight-for-age fndicalor Classificatian of Cut ofl pont
System Reference malnulcltlon :
Gomez (1956) Boston: % of Median > 90% : normal
90-75% : mild
75-61% moderate
< 60% evere
Jelilffe (£966) Boston; % of Median 110-90% normal
90-81% mild
80-61% moderata
< 60% . sevele
Bengoa (1970) Boston: % of Median Gomez classificstlon with all

W.H.0. (1978) NCHS: Parcentile

llcight.for-age Indikcator
Kanawali & McLazcn (1976) Boston: % of Median

Weight-fot-heigin and lieight.for.age Indicalor

caes of cedema added 1o the

calcgory of sovere mainultrition
50th ~ 3rd I'czcentlic

Walerlow (i977) Boston: % of Median

Walerlow (1977) Boston: % of Medlan
NCHS (1977), NCI{S; Percentile
Waterlow (1977) Boslon: % .of Median

= normat
Q31d  Percentile
= Mslnourished

2 5% normal
95-.90% mid
90.-85% modcrate
85% tevere

Adequoto weight-for-height md

height.for.agr =

nonnal

Low welght-for-hesght and

height-for-age =

acu malnuleition

Normal welght-for-heiglit and

height.for-age =

chronlc malnulcition

Low welght-for-helght and

helghe.for-gge 2

chronic and ucute malnutrilion

Adequate welght for height and

Helght-fos.age ®» narmal
T5h-251h Percenifle

2 pormal
10th-$1th Percentile

= moderate
Sthipercentile =  severe
110-90% = norminal
90-80% a mid
80-70% s moderate
< 70% s gwere

*Adapeed (rom World Fedetation of Public 1%alth Associatlon 1985 Tables 3=7.
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‘The Boston (iksevard) standord which is bascd on a study of age,
weight und height ol Boston (USA) children us compiled by Stuart and

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

Wooll (5923,\ stundsrd is considered sailable for the pro-schuol and
School childdren while the values compiled by the Saciely of Actitirics

(1959) urc considesed suitsble for adults (Jelliffce, 1966). The Boston
standord which is considcred suitable for a)l populutions has been employed
by Gomez, Selliffe, Wotcrlow, and Kan-swatl , in their various
systems and ot various cut off points of the mcdion to suit their study
objeclives Cut olf points cun Le cxpressed in three wuys. l'creentiles ol
medion, percentoges of refcrence volues, and stondard dceviations from (he
mcdian.

The Naotionat Center for Heolth Statistics (NCHS, 19?7) stundard
wos determined from o population of various cthnic groups (in the USA)
and this standard is adopicd by the \WWHO for itsclasity ond wide population
rcpresentution @utting 1974 WHO 1982). Tlic NCHIS stundurd utilizes the
percenlile ond standard deviation cut off cxpressons und is also a widcly
used reference. The 50th ond 3rd percentiles are closcly represented by
120% and 75% respectively of the Boston incdiun values indicating thiot
NCEIS swedian (SOth percentile) s greuler thun Boston's icdiun, Though
the choice of classlfication system and the cut off lines arc dependent on

the users, the 1981 reccommendation for preferentiol use of NCHS values

for comparison (WHO 1986) has been recommended.
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Mecthodologics in Anthropometty:

The guidclines [or accurste measurements of height, weight, wusclo
citcumferences and skinfold are described in detail by Jcliffe (1966),
WHOIEAPITI, WETHA (1985), Mortey (1984), \WHO (1986), and sever!
others.

Changes in nutritional status could be determined by biochcnical
asscssment which is uscful in detecting delicils prior to appcarance of
Physical lessions (Kanawati 1976), for example in X washiorkor cases where
blood is tested to determine plasma proteins, and urine tested for nutricnt
depletion (i.c. protein, lipids, vitamins, A, B, and C, iron und calcium deple-
tion). But tesistance in the collectlon of samples (blood, urine ctc.) from
subjects and problem of ttansportation of fiagile equipments and reagents
to the survey limit the use of this method in the field.

Clinical or physical cxamination is also employed in the detennination
of nutritional status 1t confinns advanced or observable stages of nutritional
deliciencics. Clinical signs are simple to idenlily, but sub-clinical signs are
difficult to deteet However, ltctpretation of observed signs require careful
judgement because obsciver crror is usually high, as definition of signs and
repos Lisg e thud e aol standanliced. Sose cunanon clinical sigis s
ciated with nutritionual disonders as obscrved i the ficld surveys are given
in Jelliffe (1966), and Mcl.acen (1976 Table 4).

Others but uncommon methods of nutritional statns assessmenl include

radio-gruphic cxumination (WO 1983). Skelelal deficiencies such as rickels,
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osteomalacia, florosis and beriberi could be identificd using this radiographic
cxuinination mctitod. Tests of functions urc devised Lo deferrninc functional
deficiencics of body such as the deviations in visual acuitly, nervous und
muscle incoordination in cases of vitamins A, BJ, B2, and calcium defi
clencies respectively (Sinclair 1948), Other biochemical assessment not
claboiated here includc the cytological mcthod of bucal mucosal smear,
and wnino-ucid imbulance tests (Jcllirfe 1966).

C. Socio-cconomic inllucnce on nutijitionat status !

Socio-cconomic [uctors are those vanablcs relating 10 the social and
economic environment of the houschold or the commwunily, Such lactors
inciude the financisl and occupational status, the literacy level, the 1cpro-
ductive pattem and lamily size, the food production, distribulion and ¢on-
sumption pattern, the general stundard of living und social status, and many

moi¢ of such as appiicablie to the particulidr culture or society (Mcl.aren

1976 Nuanycligo ceal 1985)

The impact of these factors on the gsowth and health status has hecn
substantlated in which one or more in combinatjon piedispose to malnuir-
tion in the ¢isk group. Successive and multiparous births for Instance, predis.
pose to matermal depletion, deficit in nutiitional status; and also the {nabjlity
to cater for the numerous offspiings Similarly, large famlly size deplete
family (inuncial resources and limit the purchasing power and the family's
yuantitalive and gualitislive lood consumption. 1"our housing predispuse o

poor environmental sinltation, to Infection und thus to nutrient depletion
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lgnorance and illiteracy of parents predispose to poor choice of food amidst

plenty, faulty f[0od preparation and consumption paticm.

Malnutrition could be manifested throngh substanuard growth in child-
ren cspecially in the dRvcloping countrics  Until 1ecently the substundurd
growlh of <hildren pasticularly from the thicd world countrics was attributed
to genetic infiucnccs with little cmphasis on nutritional and cnvironmcntal
factors, but similarity of growth charactcristics in children of varying ethnic
groups living under optiinal environmental conditions liavc proved the
later (Gokulanathan and Kamkat 1969). Growth (gilure for instance, has
becn observed amongst children of privileged or financially stable groups
who had partiglly retained the culturul value of the agrarian community. The
growth failure in this instance was due to [actors other than lack of load.

There is thus an intorplny of hath soclo-cconomic and socio-cubturl
Tucturs on food intuke and nutritional status o o people. Muny sludies
have repuried the vllects of ihie lumily sucivccouuinie ur bivsuctal vatinbles
on the growth and developsucnt of live child, and these vasiables are so sitor-
related that the effect of one determines the cffect of the other {Tomkins
1978, Mata, 1978, Nubaro 1983, Nnanyclugo 1980 [ussain 1984, Nne-
nyelugo and Ngwu 1985). These variables dilfcr from culture to culture but
the most consistent ones include famlly food cxpenditure, family size,

child spacing, crowded dwellings and slceping conditions, parents oges and
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sizes, over-population and sanitation, age and sex discrimination in sidblings
bicth weight, and cnergy , and frrotein intakes (Keilinann . 1978, Morley -
}vG3, Wy and Aguirre 1969 and Hussuin, et @ 1983, Nnanyemgo and
Ngwu 1985). These variables only explain about 10-40% of the growth
deficits,

Wray and Aguitre found PEM more prevalent in the first and second
year of life, in girls than in boys, and more in Infents with mothers
aged less than 35 yecars. Morley et al (1986) refeselng to a wral Nigerian
study 1oported some seven 1isk factors for childhood malnutrition amongst
whicn were muternu) weight below 43Ky und the birth order of siblings.

In Africa the ccolegy of chiidhood malnutrition is said lo be usso-
ciuted with the deposed or a *‘sejected’’ chitd (WHO, 1984). This fact is
signilicunl und exposes the aititude of ncgligence in child care asa result of
a subsequent pregnancy by the mother. This abandonment of the child
aller weoning is ltghly ussociuled with the protein enengy ululnuirition very
often referred o as “Kwashlorkor”. Hauck and Tubrzh (1963) in Awo-
omama (Nigeria) reporsled the fact ihal infants were normally a wndoned
to the care of the older slblings or hirelings, while the mothers go back (o
their 1raditional fanning; un act which portmys negligence of the clyld.

‘The mutemal environinent 8 an importunt lactor in ussesing the nutry

tional status of the child. Such environment includes the socio-economic
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status, the obstetric history such as [feriifity rule and child spacing, the
breast f(ceding pattern, maternal health and nutiition, and maternal stature
end oge. All these factors were found to be highly interrclated. For example
. Muta(1978) found that short Lirth intervals of luss than ninc months corre:
latcd with meternal depiction, Jow birth weight, retarded growth of siblings
and* high mortallty rate. Similarly successive births, young matcrnal age,
and poor maternul nutrition were all associnted with low socio-cconomic
stulus, ol tho conununily und these contribute in no suwll way in‘dgter-
mining the child’s growth and nutritlonul stutus,

Prolonged breast feeding enhances child spacing but depletes mothers
nutrients especially when mother is underfed. ‘The maternal under-nutrition
which is conunon in most Aftican countiies, accounts for maternul under-
weight of about 43kg. Omololu (§974) hod stated that maternal under-
nutrition wus u rule ruthicr thun the exception und that the problemn in
Nigeria was more then mere matemal underweight. For instance, the average
weight gain duling pregnancy in the Afcicun mother is 6kg in pregnancy,
in contrast to the averule weight gain of t2kg lor the developed countries.

As much uas 20% of the nconutes huve hirls weight of  2.5kg in contrust

1o SO% in devcloped countries.
Husspin and Abdullah (1980) in a Pakistani village identified several

ccological factors as precipitating malnutrition. These included carly mar-
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riuge (ut 17.5 ycur avcerage) curly and quick succession of picgnancics Coin-
plicated with illiteracy which had profound adverse nutritionol implications

on the mother.

The weaning processes in developing countrles significuntly contribute
to muinutiition. Omololu (1974) in Nigeria reported that about %% of the
clite women, 88% of the middle class counterpart, and 45% of the iliiterate
woncn usec both bottle und breastfeeding, while 100% of the rural wonen
breast feed their tubies for the first 12-24 months Preferential use of
betkic fecding had u negative effect on child nutsition, morbidity rale, and
the nutritional status.

HHowever, long period of brensticeding as cmployed by the Nigerian
mother compensates for weaning deliciencies (Omololu 1974). Tie weaning
foods constitute predominantly of a gruel of com or sorghum which pro-
visles abiontl 904 wader, 10F prolein, il 30 Keal for every 100l ol the
grucl, Uhe weaning ofien staris ul 4 months, bul with the watute und cons-
position of Lhe weuning diey, the growih rule is reduced, and (he retardution
Is often complicated with the exposure 1o barusitlc infections and PEM by
the second year of life (Gilles 1963} Some African weaning practices do
not even advocate the use of solid food till the child has walked (Omololu

1974).
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Consequent on maternal ignorance, food supplementation practices
chering  weaning result in autrient insufliciency or Taod  contamaninng
which in turn results in gastrocntcritis, nutrient depletion and redduced
growth (Nabarro 1981), Kcilmann ct al (1978) in Nurongwal (India) found
the variables in child growth related to the basic socio-economic status oi
caste system antl scx which created a signilicant impact on growth rate and
the overall morbidity of children.

The concept of rural poverty has been aitributed to the process of
under development which include amongst others insullicient food produc-
tion (us a result of poor agricultural wechinizatiun) famine complicatedd
with increased population growth, poor nutrition and ill health, foss of
weight and retarded growth. This process of under development is also asso-
clated with tropical wet wind drey season wnd the accompanying Muctuations
in foorl availability, food consumption and othier adversc multipl¢ seasona-
lity effects which have been discussed at length by Chambess ct al (1981) ,
“Loeaghwsst and Payne (1981) and Nnanyelugo et nl 1985. Tie comiron risk.groups
were usunily the womenjolk who were already over purdencd and olten preg-

nant, the infant and children and poorer households, whereas the wealth coun-

terparis (due to socio.economic organization of the community) ditl not feel
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such adverse effects and were able to cope with the acute seusonal hard-
sfpss Ruike (1981) found thut problems reluted to sociul stiucture fuvoured
the wealthy mwority who hud preferentiol ucvess o utast seasunial resoustes
including land and Jabour. As part of the s¥rutegy, poor peasants were forced

to scll their Jands and labour 10 the rich in oricr to snvive. This practice is

common in many partsol Indla and Afiica.

D, Nutdentintoke and nutritional status

The body requires food nutrients for growth, maintenance and physical
activities. Such nutrients include the proteins, carbohydrates, fats, vitamins,
and minerals. 't'he quantity and quality ol the nutrients so consumed affect
nutritionu] status for when the total nutrlent and cncigy are Jow the body’s
activity is reduced, giowth is retunled, body nutricnt store & depleted,
the homeostutic im:nunological und carlio-vesculur functionings uro dis
rupted, and a chain of body dysfunctions are precipitated (Nabarro 1981).
A state of Hypoglycaemla, clecirolyte imbalance, low resistance to in-
fcction, and many more aflments are set in tnotion. But the availability of
energy for body lunctions depends on consumptlon of foods contalning
carbohydrates, fats, and pioteins, provided tho digestive, absorptive, meta-

bollc und storage piocesees of the body are opcrating adequatcly,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




3l

Problems do arise as to what constitutes adequate diet, the safe level
ol intake and the onset of nutrient inadequacics. This Is because symptoms
of inadcquacles are exhibited cven in the abscnce of signs ol severe mal-
nutrition. ‘Thus diet assesgnent should be independent of symptoms of
malnutrition {Longliurst and Payne 1979). A safe level of intake is an
amount that widl meet or excced the requirements ol practically sll in-
dividuals in the group cxplicitly taking into account individual varlations
in requiresuent (FAU/\WYHO 1985), Table 2 shows thc daily recommended
allowance by the FAOQ/WHO 1974). Expert Committee on Nutrition as
compiled by Passmore ct al (1974).

The sofe leve] of protein intake is bascd on milk or egg protein which
hes a ligh biological value, The recommended intake is 29gm for a reference
womin, and 37gm for a relerence man per day. This suggests that non
milk/cgg p1oteins should be taken in a larger quantity to compensate for the
deficiencics in_esscntia! amino-ucids ol the later. A diet on u nixture of
vegetable proteins (¢,B. cereals and legumes) possess n protein nutritive value
that is highcr than those based on the consumption of a single vegctable
protein source (FAO/WHQ [974). However, the issuc in this paper is con-
cermed with the nutritive value of the entire diets and not on individual

foods taken. Tho protcin valuc of diets of the developing countsics havo
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Recommendcd nutrient intukes (FAO/WIHO 1974, FAO 1985)o

TABLE 2

— s a> e - i e -— e e

Vit Vitie Thi

Body Encrgy Protein min A min D mine
Age weight (a) (o, ) (c.d) (e D (c)
tange ke Keal M) g R ug mg
Chiklren
] 7.3 880 3.7 14 300 10.0 0.3
k=3 13.4 1250 5.2 14.5 250 10.0 0.5
4-6 20.2 1850 2.7 21.0 300 10.0 0.7
1=9 28.1 2100 8.8 27.0 400 2.5 0.9
Mule adolesacnls
10-12 369 2200 9.2 34.0 575 2.5 1.0
13-15 51.3 2500 105 47.5 1725 2.5 1.2
16 - 19 62.9 2850 119 56.0 750 2.5 1.2
Eemole adolescents
10 -12 RO 1950 8.2 36.0 - S175 R 0.9
13 - 15 499 2100 89 45.0 725 2.5 1.0
16 - 19 S4.4 2150 9.0 43.0 750 2.5 0.9
Adult man
(modcrately active) 65.0 3000 126 48.7 1750 2.5 1.2
Adult woman
(snoderately active) 55.0 2418.810.1 43.1 750 2.5 0.9
Pregnancy
(Yater half) 2658.8 11.1 49,1 750 10.0 +0.1
Lactation
(first 6 months) 20188122 60.6 1200 10.0 +0.2

b Ascgg or milk profetn

¢ Requirements of vitamin A, thiaming, tiboNavin and nlacln. Repost of a Jolnt FAQ/WIIO Expost
Group, FAOD, ftonw, 196S;

d Asretinol 12

o Requitemenis of ascorbic aclil, ¥itamin D, vitamin B <, folated and tron. Report uf & Joint FAO/WI10
Export Group, FAO, Roswe, (1970,

[ Ascholecalciferol

g Giklum cequirements Report of a FAO/WHO Expert Group. FAO. Rome 1961

h Oneachline Lhe fower value applies when over 25 perceni of calorles In tlie diet come from anlmsl foods,
and 1w higher value when onlmal foods represent less than 10 percent of calorles.

| For women whose iton Intake throughout lifo lus beenat the level recomumended In this table, t1s dally
Intake of fron durlng pregiancy snd faciation should be the same as that secommended for nonpregnant,
nonlactating women of childbeasing age. For women whose Iron $a as Is not satislactosy a1 i beglaning
of peegnancy, 1% icquiremont &8 Incicased, and in the extreme situation of women with no lson sloies, tiw
tequlrement can probably not ¢ met without supplomaniation,
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Ribo- Folic Vita Ax(:;bic Q)P o
Age flavine Niacin acid min 812 ac cium
mnge (c) () (o) (e) {c) (8) {c, h)

mg mg ug ug mg 8 meg
Chilclse
< ]1( 'y 0.5 54 o0 0.3 20 0.5-05 S-10
1-3 0.8 90 100 0.9 20 04-0.5 5-10
4-0 Il (21 lOU 1.9 VI U4-0.S 5-1i0
7-9 1.3 14.5 100 1.5 20 0.4-0.5 5-10
Male adolesccnts
10-12 1.6 17.2 100 2.0 20 0.6-0.7 5-10
i = de; 1.7 vl 200 2.0 JO 0.6-0.7 V-18
16-19 1.8 203 200 20 30 0.5-06 35-9
Female adolescents
10- 12 1.4 15.5 100 2.0 20 0.3-0.7 5-10
18- 15 1.5 16.4 200 2.0 30 0.3-0.7 12-24
16 - 16 |.4 15.2 200 20 30 0.5-0.6 14-26
Adult man
(moderately active) 1.8 19.8 200 2.0 30 04-05 5-9
Adult wonian
(moderately active) 1.3 145 200 20 30 04-05 14-28
I'rcguuncy
(later half) +0.2 +2.3 400 3.0 30 1.0~1.2 (1)
{actation

(first 6 months) +0.4¢  +3.7 300 25 30 1.0-14.2 ()
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been assessed as 70% to 80% of egg protein as against §0%—90% for deve-
Joped countries (Meblaren 1970), while 05% was cyuslly suggesicd by Pellel 1976,

Tha encigy requirement of indivkluals vary according to the occupa-
tlon, age, size wnd s&x and physiological conditicns. The cneigy intuke
of a child is expected to allow for satisfactory growth and physical deve
lopment, und for the high degree of activily choracteristic of a healthy
child. During adolescence likewise both girls end boys grow at u luster
rate than ot any other time cxcept in infancy. Thus the caloric require-
ments of o boy approaching manhood is higher than at any other time in
his Jife, and thosec of girls approoschlng womanhood are exceeded only
duting pregnancy and Jactation (FAQ/WHO 1974).

There arc difficulties encountered as to the best method of assessing
correct nutrient Intake in individuals, Many studies have tiied various dietary
methocls but cach inethod has its own short-comings, Whitehead el a1 (1982)
ufTirm the (ollowing tmetliods:

Dictaty history + 24-hour recatl + three-day, prospective recotd in household
measutes: That is, a dictary history of the househiold is taken; a record is also
taken of the previous 24 hours (ood intakoe, supplemented with o daily re
cord (for three days) of quantity of foods conswncd.

Three-day record of amounts: That is the sneasusesnent and recording of the

quantity of food consutned in the houschold for 4 period of llstee duys.
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Seven day weighing record in 50% of the study population: That is the

weighing and 1ecording of the daily amounts of food intake ln 50% of the
study household population

Seven day recond, weights + houschold measutes: Thul is, the dady recond of
food consumetl by a household using weighing method as well as using
household measures, for a period of seven duys.

Seven doy diary of amounts: That is, a daily reconl kept for a perlod of
seven diys on Lhe amount (In houschold or welgh! measure) of foulds con-
sumed.

Seven day record desctiplion: That is, a recomd teken daily on the amount
end typesof food consumed for seven doys by the household.

Seven day record stondurd measires and servings: That is a dsily record kept
for scven days using stondard houschiold measures of averuge scivings of
meuls,

Seven day prospective record + diet history by inteiview on usual intake:
That is, a dlet histosy Is taken on the usual foods consumed, in addition to
the continuous monitoring anul reconiing of the foods consumed by the
houschold, for a period of seven <ays,

All the methiods shown above busically attesapt 10 assess the ¢<lajly amount
of foods consumed by the household or the subjects.

Certsin methods however tend to suit certaln environments due 10 the
cultural esting pettern, as for example, in the developed countries food
portions ancl nutrient contents have been evaluated quulitatively where food
portiwons arc intiviclualisedl, Welghing method of tood plates [n tlsis eswse

do upply effectively. In certain developing areas, os for example, in some
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rts of Nigecria feeding pattcen demands consmunal dining by family mem-

rs (Rockteller 1964, Huuch and Tabrah 1963). Weighlng methods in this

‘case tend not lo apply precisely because the accurate proposoning of
foods portions to individuals is not feasible. Hussain ct al (198Q) commented
on the wastelu] eftorts involved in the weighing method over a long period
of 7 days in certain areas like in [ndis, Bangladcsh and Pakistan where diets
arc monotonous duo to scarclty of food or lack of money.

However, most food consumption studies report only the aggregale
consumption at household level. Qualitative evidence do indicate that the
distribution is gcncrally related to hicrarchial position, with the head of the
houschold and its income-aaming members receiving prefesence (FAO 1985)
Also inforsmstion trom Bungladesh und Pupuy, Now Guinea indicsle thut
mothers and young children generally receive a small shara of the famiiy
tood (lerro-Luzzi, Norgun and Puci 198 1), showing taiger deficits in weights
and heights in young children.

Data available on food distribution are too scarce for definjte conclu-
sion 10 Le rcached (FAO 1985). There were no statistically significant
difference between weighing and recall methods in a study carrled ocut in a
typicel rural population of Pakistan (Hussain 1980), A combinuation of
methods could be employed Lo assess as near accurate as possible the con
sumed food nutiients.

The result of the comparison of protein intake by Nigerian peasant
fartners Itom 7 miral arcas were made (Nicol 1959). Results showed that
subjects from cereal/grain areas consumed better <uality and more quantity
of profeins, and PEM was found to be higher in yam arcas than in grain/

ccreul arcus (us shown in Tuble 3 delow),
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Comparison of Protein intake by Nigerian peasant fanners by Nicol (1959)*

-— e — g =i e GED G = — —-—

Age Vegetation Arca Protein:gimn/day  Protein Score
Children 7-9 yrs  Grain/cereal (N. Nigeria) SO gm 717

yam (S. Nigeria) 37gm 50
Male over 12 years  Grain/cereal (N. Nig) 101 gm 77

yum (5. Nig.) 55w 50
Female over 12 years Grain/cercal (N. Nig.) 74 gm 17

yam (S. Nig.) 48 gm 50
*Nico! (1959) Table 6 o

White Stgin protein inlake was regroried by Nicul (1959) in Nigeris lor the
S=12 yeur olds, 35.9 wn of prol:in was reported by Longhursl (198¢) for

similur uge groups {(Protein score indicules u higher quulily protein thun

that oblained . from yam, cassava, cercal and grain.

A diclary and medleal suevey conducted by Collis and Associates (in
the Institute of Child Health, Unive:sity of [badan, Nigeria) in llesha Divi-
sion of Western Nigeria (Collisctal 1962) reported the prevalence of high
death rate (468/1000 births) on children. Yam and cassiva provided the
‘stapic foods which were habitually poor in protein, and only occasionally
adetiuate i Klocudorie, wind similar to Longhuest(198:1) Lindings thul seuso-
nal variations in culorie und protein intake was lound to ¢ reluted 10 harvest
and economic conditions ot the community, Growlh pattem was cqually luw,

On food production on © consumplion a survey was condue-
ted on 5% somple of the Kainji Lake arca houscholds. (Adckolu-
John et ol 1985) Findings showed some nutrient adequacy as

o result of mixed farming yield with self sulficiency in food
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production. There were however some regional, ethnic, and age diffcrences
in this adequacy which was found to he lowest amongst the under fives.
Higher qualily in nutrient inlakc was obscrved more in the *“northern'' than
in the "southem'’ villages. Caloric intake was slightly lcss also in the
“southem’’ villages than in the "northem™ countcrparts (1444 — 1693,
and 2062.0-2311 kcal. respectively) with the corresponding 40.6—57 .4gm
and. 58.0-80.6 ¥m protcin intake (Adckolu-John ct al 1985). Similar to
Nicol's (L99Y) [indiogs, the southan cthaic govps were dependent o
cassavo and yam while the northern counterparts were dependent on cercals
and legumes as their staples. And as the food provider and houscho!ld heads,
the adult men reccived the most expensive nutrients unlike the women
ad childeen who invarialily reccived less  nutritious diets.

The 1965 survcy on the nutritional health of Nigerian population
utilized samples from the military, the schools and civilian samples (Nigerian
nutrition survey 1965). Amongst other investigations, dictary survey was
concducted by weighing and recording ol dictary intakes (recipe mcthod)
from 68 selected families. Confisming Nicol's reports the primaty foods of

Nigeria was found to be starchy toots in the south, Sorghum, groundnut,

millet, maize and rice in the north.
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E. Infection and Nutsitional Stotus

Infection means the invasion of the body by pathogenes which ulter
notmal processes within the system. Such pathogenes could be bacteiial,
virul, fungal, ptotozoal or intestinal parasites. These pathogenes exert their
effects 1 a number of ways. Frequent cpisodies of infections such as diarr-
hocal discuses iespiratory infections and acute fevers increase catabolic
teactions which lecud to u nepative nitrogen und cencrgy balunce, und con-
scquent nutrient depiction of the body stores, particularly the muscle
protein and the fat desposits, thereby piccipitating body wasting. it has
been estimated that nitrogen loss from an infected individual was 3—4
times that of a normal fasting mon (Awdeh 1976, FAO/WIIO 1985).

The presence of infection causes unorexia, ultimately leading to u reduced
nutricat intuke, und the physiologicul reactions associuled with ilnes might
induce mulubsotplion syndromes, nauscy, vomiliing or diurrloes whicl
lcad 1o extensive loss of ingested nutricnts {LCinstein ¢t al 1972, Rosenbesg
1977, Hussain 1984). 1n addition to catabolism, certoin cmorgency anabolic
activitics asc cicated in order to prop up body defences and such reactions
demand cxtra intake in order to facilitate proper metabolism duiing in-
fection. 1t has been shown for instance, that certain amino acids suchus
alanine) aro shunted into the liver to accelerite pliiconcogenesis (Hatper et
a] 1978, Hussain 1984, and Rosenberg ct al 1977),

Culturmat and religions food pructices institute food restrictions during

Ulness (cspecially on children and women) on therapeutic grounds thereby
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altering the consstency, the type and.quantity of food consumed, thus
reducing nutrient intake (Wray and .Aguirre 1969, Omolofu 1972). Further~
more the impact of inadequate nutritional care in illness contribute immen-
scly in the developinent of under notrition.

The foregoing factors acling singly or in combinition increasedd 1he
nutricnt requirements ol the Infecterd Individual ut this periox] ol reduccd
lood Intuke, thus ndversely alYecting the nutritionu] stulus. The incresascd
requircments of an {nfccted individual huve been estimated ot i.9%/kg/day

for o child, and 0.3-0.5g/kg/day for adults nbove their minimal protein

ncods until deficit Is corrected.

Waler scarcity:

The importance of water has placed 2 high demand on people since
human beings cannot survive waler deprivution for morc than a few days,
This s becuuse waler is ncaled for many vital biological, und socio-ccono-
mic funclions csscntial for human survival. 1o develohing countries like in
Alcica the proxinlty of water supply would save time and ‘cnergy for the
nutrition of ull vulnerable groups of clifldren umnid:women, thereby reducing
encrgy depletion and agony confronting them when searching for waler
This will help promotc better nufritional status Studies in Africa and other

developing countries (flusszin 1984) have shown that in the diy season,
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water scarcity compels people to travel long distances amidst intensive
struggling In order to collect watcr. This persistent toutine exertion saps
the cncrgy and discupls the nutritional status of those concerned, particu-
larly for women and children whose role i1 is to {etch water. (White, 1972,
lHussain 1984, Longhurst 1984). Whate(1972Y culculuted thut i ayerage
of 1004-2000 kcal is cxpended daily on fetching water. Similarly in Asin,
Africa and latin America, four fifths of the rural population und one third
of the urban population scarcely have access to good water supply (Hussain
1984).

fnvironmenlul sunitution docs implicute wulcer supply, sincc conta-
minaled waler 5 u source of poison which lcuds to water assoclated and
woter-borne disecases ultimalely resulting to high morbidity and mortality.
It is expected that the improveincnl of these ¢nvironmients]l components,
will reduce the Incldence of water, food ussociatcd and other entcric diseases
and discctly improve the nuttitional status of the coinmunity.

Matu (1478) rcporled the poor houschold cnvironmicntal hygicne in
his Sanfa Matio Cauque sludy where water scurcity led to poor hygicne and
aanitation, poor garbage and animal waste disposal system, oves-crowded-

ness and poverly ws eellected in the traditiusal habits and illitcracy. 'hese
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conditions precipated the discase processes of low grade PEM which

occurred. The insanitary condition was such that the first week of birth of

chibleen in the stady was ebanaeterised by sevuerent diswrhaca aind wpher

respiratory tract infections.

Buck ct al (1968) reported the merbidity and mortality effects of
water mssociated discases resulting frow indiscriminate delceation and
refuse dumping in villages in Africa.

The incidence ol diarrhoea discascs i Nepal was obscrved Lo be highest
at the start of the rainy scason, when carly 1ains caused a high degree of
cnvironmental contamination with [facecal bacteria. Peak prevalence of
diarthoca thus precceded peak swasting period (Nabarro 1981). 1t & there-
forc assumed that where water supply and sanitation arc improved over a
long period of 25—30 years infant morbidity will be greatly reduced.

Gastrocnicritis which is associated with acute diarrhoea occurs through-

oul the world but is a very scrious problem in the developing countries.

Globally, it alfects millions of children bclow the age of &, and many of

these dic as a rcsult of the attendant complications such as dchydration

starvation, sccondary infection and malnutrition. In Nigeria it is cstimated

that about 300 chiklren dic every day [rom clchydration cue to diarrhoea

{(UNICEF{1985), Scveral stuclies have shown that 25% of cases in many

pares of the world arc due to viral and mostly bacterial organisms (Rowland
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1978, Wumols (980, Okculislam 1983) and the most suscepliblc period is

6 wmonths to 36 months of age. The predisposing causes of diamhoci is the
unhygienic environmen! surrounding the child as in cases of water and
food preparation (e.g. weanling diarthoea and travellers diarrhoea, (Oke
ahialoam and Grange 1984), and particularly during weaning, The highcst
incidences are reported between the months of May and fuly in Nigeriu
(Tomkins 1981). Other associatcd diarrhoeal disecases include typhoid
and paratyphoid, cholera and other entcric fevers (Drasar ct al 1981). But

these seem not o be common in Nigena.

F. Scasonal Vasations and Nutritional Status

Nutrilionists recognise the fact that different scasons bring about
changes in both nutrient availability and nutricnt requircments, but seasonal
changes imposc vasying impacts on different populations, depending on

the severity of the variations.

The seasonality concept in this context implies the harvest and
hungey scasons of the swdy perind (1984/85) which cuincide with
the dry and wet scasons as each alfects [ood avaitability and con-

sumption, seasonal prevalence of endemic  diseases and
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infections, climatic petiods of wet and dry scasons or hungiy and harvest
scasons respectively which aflect cnergy expenditure, food availability and

food consumption (Husssin 1984). Studies In wlilch seasonal vmiations,

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

nuiritiony) status cunnot be over-cmphasized, (Chwnbers et ul. 1981

Nnanyelugo ct ul 1985),
The three climatic vaiiables inMnenciar, food productivily are YaimGall,

cvaporution, und solur nudiation. Ruinfid) and cvuporution allect the uvail-
abjlity of water for plants and animuls, while the soler radiation is the
ultimate souvtce of their encigy. ‘Thus the significance of cliznotic scason

ality is its impact on food production, distribution ond consumption,

A unimodal climate is characterized by distinct wet and dry season
and experiences distinet periods of hoivest ond hungry seasons, Stich climatic
scasons prevail in ccrtain zones of Gambin, Ghona, Nigeria and Swaziland
In the Aftican region (Hussain 1984, Longhurst and Payne 198}, Wslsh
1981). Such areas cnjoy satisfoctory food supply und food intokc during
ond alter haivests which coincide with the beginning of dry season, ond

gradually decline in food supply towanls the end of diy secoson. The wet

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



49

scason conversely heralds the planting or hungiy period with a peak labour
demand, increased work load and physical exertion on farm work but
with dwindiing food stock and declining consumption 1ate (Schofeild
1979, Chambess et al 1981, Hashwell 1981). This season is a period
of great comcern lo the rural und poor funners who are al a greaecr risk ol
mulnutrition particularly for those on subsisting food intake (Chowdnry
ct al 1981, ,Chen 1 al 1979, Hussain 1984). Chen et al (197%) and Longhuist
and Payne (1981) reported about ¢35 Aftican villages who reccived 100%
calotie intake in diy (hasrvest) season, but hed 88% calorie filfilinent during

the wet (planting) season.

The impact of distinct wet and diy season amongst the rutal com-
munity (unimodal climate) which is evidenced by incieased work load,
low nutrient intake, weight loss, and retorded growth(especially in infonts),
are obscived In Northern Nigeria (Longhuist 1984), in the Northern zones
of Gambla (Matsden and Marsden 1965, Rowland et ai 1979, Walsh 1981,
Jackson 1977 in Uganda (Poskitt 1972), in Sekuhukumi-land-South Aftica

(Woldemann §973),In Ghana (Davey 1962, §lunter 1967), in Zambii (Khan
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and Gupta 1977), and in Bangladesh (Chowdhury et al 1981). Food
distributlon sysienis are disrupted as a result of inaccessabillty
of roads and unavailobility of other infrostructures in the food
producing zones. A [ew communitles In the unimodal climatlo
zones however Indlcate no- difference in nutrient intake and in
nutritional stotus during the wet season such as in Thalland
(Houck et al 1960) and {n Jamalca {btandard 1969); whlle sSimmons
(1981) reported increased food consumption by women in Zarla

{Nigeria).

The dry season with the accompanying harmallan in Nigerla
heralds cold dry alr predlsposing to Infectlons and dehydration

of matorials - (dimmons 1976).

Tho biomodal climote is exkerienced more on the Southem
zoncs near the coasis of the tropical and subtroplcal regions,
whille the reverse seasonality ellects of unimodal climate are
experlenced In this orea. The distinct variations in (ood produc-

tion are thus minimal hore (Eohdal 1968, tutlshauer 1974,

Longhu rst and Payne 1979).

l)isease j.oitem also tends to assume a seasonal
dimension during wcl scason, and {n many

tropical parts of the world the most prevalent
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seasonal infections include malaria, dianhoeal discases, respiratory tracl
disenses, and worm diseascs {Chambers ek el198),Tomkins 1981). Common
health problems increase with the onset of wet scason with water related
diseases of typhoid fcver, cholera, gastro-cnteritis, (Drasar et al 1981,
Cutting, 1981), and purasitic wonns and Schistosomiasis (Sutton i981),
while diy season infections {Dec.—Maich) was typified by mucoss surface
exposure to dcy uir predisposing to such discases as { cerebrospinul-meningitis)

(CSM) measles (Sutton 1981, Morley 197?) and malaria (Broy 1981) in

Nepal which preceeded peak wasting periodl.

Tho scusonality of diarrhoeal infections had been fully documented
in which such incidonces wore ussocialed with cerlain periods including
both dry und wel scusons und conunon with (he age group of une lu two
yeurs {Darsar 1981, Longhurst 1979 und Nabarmo 1981). This diarrhoea
could Le attributed to gostro-cnteritis during festivity and harvests as a
result of oveeeating, weaning processes (weanling diarthoea) ancl insdoquacy
of Immunily in Infants, Rowland, ct al (i978) quantificd the c¢ffect of
diagthoea on the growth of childeen in Gumbiz and found monthly diasr-

hoeal pievalence to be significantly associated with 4.2inm and 746gm
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deficit in lincar and weight growtlis respectively, Mcgregor ct al (1968) in Gambia
Moore (1966) in Guatamela, and Nabarro in (1981) Nepal found an associe-
tion between infeclion and seasonalily.

Summer diarchoes wis once found o be prevalenl inadeveloped coun-
tey like Urituin, which ultimatcly ebbed with unproved fuccul disposal and
waler supply systems. Adull diarrhoca has been associaled mostly with
food poisoning occuning in epidemics {Drasar 1Y8)),

The first sign ol umicrnutrition as evidencesl in devetoping countries is
growlih failure which is identiticd through unthropometric assessmenl.

The cffect of scasonal varialions on food availnbility in developing
countries hus been greatly associated with thc fevels of tcchnologicil und
health services development Thus in the natural setlings different scusons
procluce chan®es in holh nuicient availability and aulcient necds for various
individuuls, though the extent of nutrient uibilance cannot casily be Jeler-

mined becuuse ol the techniculilics ot usscssment employcd.

Under nomal circumsiances a balance is expecied between food
T ®
consuntplion und enesgy expenditure in order to vompensate tur the heavy

work load during Lhe peuk fanning scason., |hus so:e cacigy lood is res

d 1o avert body depletion. Hushwell (1981 reported that the consump-
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tion mtc decreased us food stock dwindled in the post planting period,

! Hussuin (1984) categorised Gambia, Ghuna, Nigerio und Swaziland (in
Africa) under unimodal climste with the low cnergy intake at planting
season, with the exception of Zaria {Northcrn Nigeria) where eneigy intake
wus rciutively high 2453 Keul st plnting scuson {Simmons 1976, Anncgers
1973) and with the highest encrgy intake in West Africa during Novenmber —
Deecember decliningin-  luly, and Augusi.

The rate of growih in children when studied longitudinally presents
an individual indicator of scasonal changes. Studics have shown rcduction
in giowth ratc during the adverse weather conditions or wet scason, and
uceeleration in growih dusing the improved weather conditions of diy season
as in most developing countries (Rowlsnd, Cole und Whitehead (1977).

~ Even in the favourublc cnvironmental conditions as in devcloped
fhtn’q there have been cvidences of seasonil changes in growth rate like

mmd'ﬂhcm zones (such as Boston) where there is the accelerated

4 -
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tion rate dccrcased us food stock dwindled in the post planting period.
Hussdin (1984) calegorised Gambin, Ghana, Nigeria and Swaziland (in
Altica) under unimodal climate with the tow cneigy intake at planting
season, with 1he exception of Zaru (Northern Nigeriu) where energy inluke
was relutively high 2453 Kcul ut plunting seuson {Simmons 1976, Anncgeis
1973} and with the highest encrgy intake in West Africa during November —
Dccember declining in-  luly, und August.

The rate of growth in children when studied longitualnally presents
an individual indicator of scasonul changes. Studics have shown rcduction
in growth 1ato during the adverse weather condltions or wet scason, and
ucceleration in growth thuring the improved weather conditions of dry season
ns in most developing countrics (Rowlund, Cole and Whitehead (1977).

Even in the fmvoumble cnvironment:l condilions is in developed
countries there have been evidences of seasonul chunges in growth rate like
in sonie Northern zones {such as Boston) where there is the aceelerated
#fowth in height velocity during Spring and Summer but increased weight

velocity in Winter and Autumn (wet scoson){Longhurst und I'uyne 1979),
- -
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fn Gainbisn children it has been shown that ineasc 1n mean weight for

age did not follow a smooth pattem because growth pattern was higher

during dry scason and lower or negative during wet scason (Marsden ct al 1965

and Mcgregor 19G8). Weight decrcases were particularly dramatic as shown
by Longhurst and PPayne (1979), Rowland ct al (1979) during the [irst year
of life, while thar of hieight dragged on for 2 years alter birth. Cambian
infants bom during the wet scason grew satisfactorily till the following
rainy scason when there was a set back while those born in the dry season
had a retardation of growth rate soon after entering the rainy months, with
Lreast milk intake adso decreasing at this scasun (Rowlmd c1 al 1979).

Kcilmann ct al {1978) highlighted the fluctuation ol growth paticni during

the wet scasong of April to Scptember in Narongwal children. Theee were found

no significont differences in respect of weight between the male and female

infanrs, and differences in growth rate disappeared by the age of two years.

Low bith weight und preriature delivery are world-wide problems
affecting the lower socio-economic groups which is prevalent following
wel or winter scasons. 1t lias much impact in developing countries with
pubtic hcalth implications and low birth weight is associated with neo-
natal death, impaired physical growth, and intellectual performance. Matu,
(1978) found that thc mean birth weight of 2.8kg for Sante Mana Cauque

Schaol children was among the lawest recanled anywhere
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involves the use of survey techniques with a vicw to determining the nature,
the dimcnsion ancd geogruphival locution, the risk popululion and other
interracting forces in the particulsr ccology (Jelliffe 1966). The diugnostic
tools of questionnaire, interview, observation, clinical exawination, anthro-
pomctry, blochemical assay und others such us are relevant to individual
objeclivcsof u study (FAO 1987}

A survey could assume cither a prospective (Cohort) upproach, involy-
ing u lengthy study period or a tetrospectlive (Case-study ) approach, involving
a short study of past evenis (Fox ctal [953).

Prior to o suivey backgiound data arc usually obtuincd through cn-
quirics from various governmental agencics or resource persons who are
experts in their own disciplines. For a prospective study upprouch a buse-
line (pilot) study is usuully conducted tu get ucyquuainted with the tirget
population jocution und avuilable resources which Tucilitate opcrution.
For which cver survey design, o proforma appropriate for recording of datais
used. Analysis of collected data is carricd out statistically and interpretation
und conclusions then obtained (Jcllitfc 1966).

Previous sludies on (ood consumption employed a combination of
techniques inctuding dictaty rccall, anthropometry, questionnaire and
intcaview, food supply inventoty and socio economic cluse slralification.
Such collected data were finally analyscd using such statistics as correlation,
regression and compurutive (ehi squarce) unalyses. Certuin technisjues huw-
ever tend to suit certain environment duc lo vatying cultural back grounds

Nicoi (1959} conductcd u food consumption siudy on the protein
requirements of scven russ) Nigeriun farming communitics by ¢stimuting on

comparative basis the caloric intakes umongst the community houscholds

and then comparing with  reference Intakes . Nutrient convetsion
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was then determined using the F.A.O. (Chatfeiled 1953, , .) conversion
tables and also the laboratory analysis of certain other foods. Height and
weight of subjects were taken and comparisons made by sex and age group
Results using means and percentages indicated 1hat subjects from ecreal
areds tended to be taller than subjects from yam cating zone. High per-
caput quality protein {81gm) intake in contrast to lower intake (51gm)
were reported hetween cercul consumers in the North and yan consuniers
in the South. Clinical conditions however exhibited only little differences
on the subjects.

The Rock[cller research 1eam {1962-.63) assessed the nutritional
status and food consumption pattern ol Uboma (Eastcrn Nigeria) house-
holds. The techniques involved anthropoinetric measurements — houschold
meal weighing . [or scven days and biochemical analysis of blood, urine
and stool. Comparisons were made in means and percentages of the FAO

references, and values revealed below average growth trend. Per caput kilo-

caloric intake (2110 keal) was equally low,

A study on scasonal food consumption, work out-put and nutritional
status was conducted by Longhurst (1984) and catlicr on by Simmons
(1976})in Zaria (Northern Nigeria) rural liouscholds While Simmons em-
ployed weighed dictary intake technigue, longhurst used the 24-hour recall

system which was converted into nutricnts using tables of nutrient values;
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and estimated physical eneigy expenditurc was compared with total cnergy
intakc. Longhurst equally employed anthtopomgetsy and socic-economic
assessmont of houscholds, and uslng regression analysis related nutrient
intako with other valiablcs, Scasonal per caput nutrient intake was found
lower in pro-hasvest period (1931 kenl) (Longhurst 1984) in contrast to
Simmons (1976) findings with higher intake at pre-hatvest pesiod. The
peasant farmers were found howcver woise off than the wealthy fanners
(Longhuist 1984).

The Akufo village (Western Nigerian) study (Gilles 1961-63) investiga-
‘tcd the Interplay between diet, cnvironment and social structure of house-
holds. A combination of techniques of dictsy weighing ' assessine nt,
anthropometry of children, biochemical assays, clinical exasnination was
employed and findings revealed Jower calorie intake (1943 kcal) than in
Heshia (Nigerin, with 2487 kcul) and of the FAO values, *

A dictary survey conducted carlier by the Interdepartinentol coitnmittec
on nutsition for nationu defeace (ICNND, 1963) in Nigeris utilized
weighing  method of individual meals as were collected from institutions
like the ammy and the school population. Cotnpatisons were made using the
FAQ references.

I'n the developing countries studics on the use of coinbinution of tech

niques in identifying the ecologlcnd detaminants of nutsitional status

abound, and such comblnutlon of techniques have been used in prcvious
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studics by renowned nutiitionists such us, Weay und Aguirre (196Y) in
Colunilyia, Clhavez (1974) o Mexico. Ruwlmd ¢t al (1977) in Guainbia;
Hussain ¢l al (1980) in Pukistan, Chen ctaul (1979) m Mathlal (Bangladesh);
lethametal (1977) in Kenya and many more.

A Quantilalive study, for cxample, on the rclationship between in-
fection and nutritional statusof children was conducted in Keneba (Gambia)
by (Rowlund ct i 1977) in which were cwployed clinmical exanninations,
biochemical examinations of blood for discase pathogen and antlropo-
metric measurements (height and weight); regicssion analysis used lo cule.
gorise the effects of disease prevalence on the nutntional status of children
revealed deficits in comparison with references (as carlicr discussed).

A Kenyan (Kwalc) sludy (Letlwn 1977) revcaled the mpact of o
wormg untd muloria {ecabiment un the mimproveaneal ol hacmoglobae andd
nutiitionu) slutus. Te¢chnitjue mvolved unthropumelry, Wiochvinicul unulyas
and multiple regrcssion analysis, on the extent of association between intes
tinol parosites and nulritional association

_I| Chavez (1974) had similarly investigated the biological and cultural
‘determinunts of malnutrition in o Mexiau village using sociocconomic
{ﬁg‘nnuirc. weighing method of dielary asscssment and anthropometric
remenls in comparison of famllies. Mother-child relationship in favour

fmg poor weaning processes were some of the lacts revealed in the
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- A study also in a Pakistani village (Hussain ct al [980) investigated

the ccological seiting ancl the local claracteristics of inalnutrition using a

ombinalion of clinical asscssment, onthropometry and socto-cconomic

I questionnaire. Results also revenled the characteristics of general low socio-

~ economic s{andord ond retmided growth in children.
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! CHAPTER TIIREL

MATERIALS AND METIIOD

Macerials:

‘The matcerials employed in the survey included tquipments for antiiro-
petric mcasurcment, stoo} cxamination, food and dict assessments, and food
stock inventory.,

The following instruments were also developed and tested during che
pilor study.'-

A map of the study village, “Umunwada" (figurc 1) which was deve
loped by the Miniscry of Survey and Town Planning, Owerri, Imo Statc of
Nigeria (1984) for the study putposcs. The map indiaces all the twenty-six
kindred unis comprising the vilkhge, and the demarcations with the ncigh-
bouring villages.

The questionnaire: a standard unstructured sociocconomic questionnaire
with 45 questions was prepazed and wsted (appendix &).
Dictaty recall (rom: A proforma for recording the 24 hour dictary recall
was preparcd and iested. Columns were provided for breakfast, lunch, supper
{dinncr) or any (oed consumed ut vtlier ties Gappendis $.).
Weighing of meals: Similarly, equipment for daily weighing of both raw and
- cooked foods was assembled, such as the Salter Dict and Food scales of

5 - 10 gm and 25 gm accurancy limits ropectively.

~ Food stock conversion table: A proforma wus prepared for converson of

'lUc)rl measurcs 1o thc standard units of cups, spoons and wecights
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(appendix 12),
Others:

The maps of the State and the Local Covernment area are dso provided
(appendices 1,2). Also provided are the survey work plan, nutrient com-
positien of foods as complied by Oyenuga (1968), FAO (1968}, Place
(1972), Tinddl and Sa (1976); a conversion tble of local measures and of
the high water content staples; and same redpes of foal dishes (appendices
3,9,10,15,19 respectively),

The study area Imo State:

Imo State is sinuated East of the Niger, as a former ¢components of the
defunce Easrem Region of Nigeria Imo Smate is densely populated with a
lanited land space, but the State is endowed with a forestvegetaion which
promotes the growth of root<rops Sch as cassava, yam and cocoyam as
its staple foods as well 25 green vegetable and fmit, bue the State produces
less of meat, fish and povlery products-

The state occupies an aredof about (12689 sq-km) and harbours about
6,000,000 (5,871,473) ichabitanw. (Nwosu et J 1980, Anonymous 1987).
The Staze is divided into 21 local governiment areas (LGAs), and the Eun
LGA which is centrally sitsated , is the LGA of sudy (appendix 1,{ig 1)
Like other par ts of Nigeria, two major clanatic periods (wet and dry scasons)
exist which coindde with the planning (hungry) and harvesting seasons

respectively in the southern poit of the country, The wet

senson extends (rom April - November, while t(he dry
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Figure I: Map of Kenanzlzl showlng Unionwads Village
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scason cxtends from December—March which is typical of tropical rain

forest arca, (Nwosu ct al. 1980). Mowcevei, there is no ¢lear cut distinction

between wetand dry sason as it does rain alf the year round exccpt for
; hcavier rains during the rainy season, and higher temperaturcs during the
ll dry scason.

The harveating period commences in June, with fresh maize and green
vegetsbles, reaching its peak between July and December with the yams,
fruits, cocoyam and plam oil productions. There is a small wmpcrature

e L
range in Imo State with averages of 26.7° (8G0 [, ICNND 1965), reaching

its peak by ['cbruaty and March at a temperaturc of 26.6° —3229 C (80-
90° T). The coldest scason is between july and Scptember at 21.1¢ C{70° §),

The Village:

The village under study is called *Umunwada"’ which is situated in a

larger vilage of Ndiokwu-Amuazi in lkenanzia-Obowo in Etiti LGA (. 1).

The Umunwada wvillage i situated 40km East of Owcrri, the state .
copital and 24km West of Umuahia the ncarest urban arca. 1tis bordercd
on the south by the rest of the villages of tkenanzizi and Obowo and on
the North by Ahiazu LGA and Etini town. The arca covess $2km in leigth ’
and 2ksm in width. The entie villsge (like the neighbouring oncs) 15 denscly

covered by wildly growing oil palm trces among dwellings, and wvith smise

bushes.

The entire land surfacce is fl& with no hills, valleys nor streams and is
not very fertile. The nearest stream, lys-Ekeala is 3 km distant and is situated

in & neighbouring village {Umucbubem) thus making water supply scarce.
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The rural water supply scheme makes tap water availablc about once in two
weelts, The rains are heavy and last for eight or more months yearly {(April
to November) and contributes greatly to water supply. The rest of the year
tends to be d1y and hot.

Other infrastructures available within reach include a matemity home
(Afugiri matcrnity) situated 2km away and shared with the neighbouring
village, n Health Centre (Ikcnanzizi Health Centre) situated 2km away in
Alike, with a matemnity atcachment, and staffed with a medical doctor, a
licalth Sistcr, ilealth Supcrintendencs, Staff Midwives, and Public Health
Assistants. The lealth centres 2s well as the maternity homes are sparsely
cquipped.

Three nearby markets of Nkiwvo-Umualoma, Ogbotoukwu and Ogwuma-

biri arc shared with ncighbouring villages.

The village is com;)oscd of about 26 settlements which coincide with
kindred units, or houschold clusters. These scttlements are composed of
about 160 houscholds linked in close habitation with itself as well as with
ncighbouring villages of lkcnanzizi and Ahiazu LGA35 — yet making for
intra-village farms and what s known as **Distant farms’* (Ala Mbara). Figure
I shows the distribution of houschold clusters.

A house-to-house census carried out showed that the village commu-
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nity has a population of $02 for those permanently resident at home and

are distributed @ shown:—

Birth - 5year olds 103 (58 males : 45 females)

5.9 - 10 ycarolds 140 (56 mules © 84 (cmaics)
10! - 1Ryearolds  73(30males : 43 femalcs)
18- — 30 yur olds 59 (12 miles ;. 32 [enalo)
30! —  3Syearolds 87(3Smales : 52 females)

>  above 55 year olds 41 (26 males: 15 females)

Socio-economic activitics:-

The major occupations include subsistent farming, petty trading and
cash cropping of palm oil and paim kerncl and such crafts as basket making,
blackssmithing, aod lvestock keeping of gats andl poultey. The major food
staples include cassava prepared in various methods, yam and cocoyam and
green vegetables,maize, flutad pumpkin, (Telferm or ugu), “'Uha’* and also
palm oil and kernel, as seen during the harvestisg or hungty scasons. The
major cash crops include paim oil and kernel and these are harvested mosdy
during the dr .y season.

Taboos and supcstitious beliefs on foods arc minimal since the shift
has been from the traditional religious worship to curent christian religious
worship.

Major festivities include the Christmas, Easter and Wrestlnig festivals.
Others arc “‘manhood ceremony'’ (Iwa Akwa), "'Ekpc masquerade’ cere
mony, ‘Ntumaka'’ or Annual reunion and harvestirg ccremony (Ogokec,
1978) and also the ''Multi-pargy”’ or multiple births ceremony (,.Ighu-Eghu-

Ukwu'’) for liaving had ten or more births by a motter,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Mectliods:

A standard socio-cconomic quesaonnaire was prepared and prested on
10 houscholds outside the arca of scudy. The aim of pretesting the quesaon-
naire was (o cnsure adcqualrc coverage of requited informadon, the cont
prchension of quesdonnairc contents, and to ensure that the questons
would achieve the srudy objecaves. The responses received lacilicated appro-
priate modificadons on the questonuaire contents{appendix 4).

The socio-economic questonnaire based on nutridonal ecological
factors consisted of 45 questions. The contents with 11 variables sought to
invesdgate the following: the income, the occupation, the educadon, family
size, housing structure and community amenides, reproducdve history,

breasc-feeding pattern, nutr.ent intake, food producdon and consumpdon

and food purchasing pattems.

The dictary intake measurinent was rccorded in a separate form which
was prepared to consider the feeding pattern of the family and which
employed the 3 day-24-hour-dictary recall system This system tested both
the harvest and hungiy scason feeding pattern (appendix S). A weighing
method was also employed to suppicment the recall method. Household

measures were used to quantify the amount consumed.
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Pretesting the dictary assessment techniques:

The aim was to select applicable methods for use in the stidy com
munity, and two assessment mcthods were tested: the weighing mediod
and the 24-hour recall method as described in the IGVND(19GS), The
24-hour recall method was used in the assessment of larger houschold
population of 110: while a weighing method was applied on a2 subsample
of twelve houscholds to supplement the recall method. A common practie
however exist in the community ol central dining system whereby the
entire family cat from one dish.

The list of foods available in the locality and their nunicnt valies
wcre compiled using the FAO food table-for-use-in Africa {(1968), Oyemga
(196R), Platr (1972), Tindall and Sai (1976), and Mitchell cr al (1976)
(Appendix 9).

The dey weight equivalent of staple foods with high water contents
(HWC) such as the fermented cassava past, yam, cocoyam, fresh cssva
tapioca and com-tarch paste were determined by drying in an Extracton

Oven as described by Oyenuga (1968), (Appendix 10).

Al food crops were identilied, and their local food measures were
determined and reconciled with the standard measures of the cups, spoons,

and weighrs (mpendix 20),
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Procedure for data collection:

The unit of observation was the household where all measurements on
food consumption and athropometty were carmied out. Numerous visits
were made to each of the households during the study to administer the
questonnaire and collect other relevant information One of the house
holds was used as the base for some of dic $aboiatory work.

The actual survey work covered a period of 12 months (15 July 1984
15th June 1985). During the survey period the work plan (appendix 3) was
closely {ollowed viz: all syrvey imstruments were carried ouc in the study
village. The housewife was the respondent because she was responsible for
feeding and maintaiang the fanily. Thus the houscwife and thosc family
members whom she fed from her kitdien formed the houscholds. A poly-
gynous family constituted as many houscholds as therc were housewives.
In such 2 case the hustand was allocated to the housewife of his choice,

A total of 110 households comprising 527 subjects from the village served

as the study population.

The community was a subsistent (peasant) farming unit who depended
mainly on crops they produced and the sibsequent consumption of such
crops, Monthly food stock was thus recorded on all ¢<rops produced, by
means of montlly visits to 50 sampic households. The visits were carmed
out at the last week of every moith for the 12 months period, canmendang
at the end of July 1984, The food crops were initially recorded in stan-
dardized local howschold measurs (such as Abo, Nkata etc.) and finally

transhited into Kilogeun (kg) weight(sppendix 19), The monthly food stocks
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are presented ju chapler four und i sppendix 19.

incidences of infectious diseases were identified by the end of every
month (for 12 months) oy personal visits to the 110 houscholds. The
discases identified included the signs and syn:ptoms of gastroenteritis such
as diarrhoea and vomitting, those of fever {or signs and symptomsof
malaria), dysentety and worm infection. The signs and symptoms of maras-
mus, kwashiotkor and other deficiencies in their various scverity states
were however not overlooked in the reporting system. Identification was
donc by observation of subjects, physical cxamination and interrogation
ol the huusewives and the discase victms, Preschiool children wese the target
population for infectious disease identification (¢ —60 months) since

they were the most infection — risx group.

Specimen of water supply was coliected with a specimen bottle cvery
two months and cxXamined under the microscope for identfication of
intestinat worms and their ova. The water sources included tap water, strcam
and pond water, Results were recorded, samples of stools were aiso collec:
ted from preschool children once during the study, The sampies were pre-

scrved with formo-saline solution and packed in special specimen containers,
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and transporzed to the departmental laboratory at ULL for the idenufication

of worms and their ova. The venue for stool and water examination was
latcr shifted from the deparament to the investigator’s compound, by setting
up a micro-laboratory because of transportation problems. ‘Fhus the exami-
nation of fresh stools and water were concluded, and resulcs recorded. The
stool examination technique and the identilication of micoo-organism had
ocen previously mastered under the supervision of the deparemental labo-

ratory technicians, and the supetvisor at the departmental laboratory during

the pilor scudy and as described in Wilcocks ct al (1978).

Anthropometric mcasurcment:

The asscssment was carvied our during harvest scason (Scptember—
October 1984), and during hungry scason (Apnl—May 1985), following
the technique set out in WHO/ FAP/79.1, and Jelliffe (1966) The heighr,
weight, mid arm muscle circumference and the triceps skin fold of the left
arm were mecasvred.  Supine length of infants rather than heights were
mecasured in cm (using the infantometer) while older children and adults
height were measurcd with n vertical wooden measuring scale. Weights were
mcasurccd using bathtoom weighing scale for adults, und salter spring balance
weighing scale attached to a carrycot for infants. Arm circumference was

mcasurcd using a tape measure (for all subjects) and tniceps shinfolds were
detcrmincd using a pair of callipers (all subjects). All assessnients were made

by visits to individual houscholds, the investigator's compound. infants
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weights were taken naked while aduits weights were wzken standing with
the barest clothings and no head gear to minimise infiation of result.

Heights were taken with.out head gear and foot wear. Al cfforts were made

to obtain the mecasurements of al! infants and children, whilc only 2 few
adults respondcd for mcasurcment. Similar assessement on heighit and weighewas

repeated on a 12 corresponding subsample houscholds in 1989 as a followup

assessemnent on the population.

The measuring cquipments were swndardiscd az the commencement
of each session. All measurements were taken twicc and the mean recordced,
A known weighe (2 stonc of 1.25kg) was used for checking the instniment.
The use of each cquipment by the same investigator was mainained in
order to cnhance the mastery of the use of such equipnent and also im:
prove the uniformity of resudts recorded. Heght was measured to nearest
0.1cm, and wcight za the nearcst O.1kg. The skinfold was also ncasured

0 ncarst 0.5mm, and the arm circumfcrence was measurcd © the nearest

0.icm.

Questionnaire edministmoon:

One hundred and 8ixty questionnaires were cvenrually adminiswored
to the housewives of the houscholds ongnally mapped out, by personal
visits berwcen September and November 1984, The questionnairc was
administercd oncc during the study. Since the respondents were predo-

minantly illiterates, the contents of the questionnaire were ordly admini-

stered and responses recorded inthe prepared form by the rescarcher.
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weights werc taken naked while adults weights were taken standing with
the barest clothings and no head gear to minimise inflation of resuls.

Heights werc taken with.out head gear and foot wear. All cfforts were made
to obtain the measurements of 201 infanes and children, while only a few

aduls responded for measurement. Similar asscssement on height and weight was

repeated on a 12 corresponding subsample houseliolds in 1989 asa follbwup

assessement on the population,

The measuring cquipments were standardiscd az the commencement
of each session. All measurements were taken twice and the mean recorded.
A known weiglt (a stone of 1.25kg) was uscd for checking the instrument.
The use of cach cquipment by the samc investigator was mainained in
order to cnhance the mastery of the use of such equipment and also im-
prove the uniformity of results recorded. Heght was measured to nearest
0.1cm, and weight to the nearest 0.1kg. The skicfold was also measurcd

to necaresst 0.5mm, axl the arm circumicrence was measired © the ncarest

0.icm.

Questionnaire administmtion:

Onc hundred and slxty questionnaires were cventually administered
to the houscwives of the households orignally mapped out, by pcrsanal
visiw Dbctween September and November 1984, The questionnairc was
administercd once during the study. Since the respondents were predo-
minantly illiterates, the contents of the questionnaire were ordly admini-

stered and responses recorded in the prepared (orm by the rescarcher.
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Interpretation of contents were made in the simplest language, for better

comprehension of idea for the respondents,

Onc hundred and ten housewives responded adequarcly and coopera-
tcd fully in the completion of the forms and the L10 questionnaires were
finally completed and collected. However, O houscholds ( %) relused

cooperation for various rcasons including political biases.

Dictary intake measurcment = the recall method:

A three day:24-hour dictary recql] measurement wascaericd out on cach

houschold. For uniformity, the 3 selected dnys within the week included
Monday, Wedncsday and ¥ridey during Scptember and November 1984 for
the harvest scason; and same repcated during Apnl and May 1985 for the
hungry scason. Monday reflected Sunday’s consumption, as Sunday meals
rcflected the best meal of the week during April and May 1985 for the
hungty season. A total of 6 intake forms per houschold were completed
during the entire survey period. The administration of each form involved
conducting a rigorous enquiry (lasting 45-60 minutes) from the house-
keeper concerning all meals and foods caten by a houschold during the
previous 24 huur, That is, an account of foods eaten on Sunday was taken
on Monday, That of Tuesday was taken on Wednesday and thac of Thursday
was taken on Frida. The 24 hour food recall commenced from the time of

interview to the same period on the previous day. For example, interrogz-
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tion by 8 a.m indicatcd foods taken from that 8 a.m, 1l the B a.m. of the
previous day. The number and amount of ingredients usad in preparicy o
meal or food was determined in standardized houschold utensils. These
amounts were recorded and later converted into standard measures and
weights, and into the corr«ponding nutrient values, using the conplici
list of food nutricnts and their values. [nformation was collected on all
foods consumed inside and outade tle houschold during the 24 hour period.
Methods of alculation and conversion into nutncnt values, of foads with
high watcr content are shown in appendix 141, The recipes of some sample
mecals have cqually been prepared (in appetdix /5). Thus, during the pifot
study all ingredicnts were weighed, the houschokl nusures and the equivar
lent weights were established so chat daring the recall wterview dl foods
were readily translated into the cquivalent quantity, Over 660 dictay

forms were completely filled out at 6 for ach houschold for both lanes

and hungry scasons.

The indwvidual food portioning was basd on allocation {to consumers)
of any mea) caten within the houschold, and this methad which was incor-
porated into the dictary form was effccted in the ficld through g nigorous
enquity from the housewife as to the diniig style of exh member. 8ased
on the allocation tahnique foods and their nutiients were portioned to
each mnsumer.

To supplement the recall method used in assessing the larger house
hold population of 110, a weighing mcthod amd a recall metinal were both
used in the dictary mcasurement of 3 subsample of twelve sdectal house
holds. Comparisons were made on both methods, thus further vdidating

the recall method generdly evvployed in the study.
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Dictary intahe teasurcment = the weighing methoud;

‘Twelve housecholds {out of the original 110 houscholds previously
employed in the 24-hourt dictary recall assessment) were used for the weigh-

ing method (ol dictaty assessment). ‘The 12 subsamplc houscholds consisted
of 62 subjccts.

The list of foods availiblc in the study nrea and theie nutricit vajues
were compiledd as previously <lescribed. The dry weight cquivalent of staplc
fuods with lugh water contents sucl us the fermentid cassava puste, yuai,
cocoyam, fresh cassava topioca, and coen starch paste were previously

deteentined Ly drying in an extraction oven as descailied by Qycenuga (1908)

(Appendix 1)

Proccdlure:

A dctailcd weighing technique as described by Hussain and Abdullaly
(1980), Olusanya (1979 and 198%) was carried out daily for threc sclected
duys of the weeh (Suaday, ‘Tusduy und ‘Fhuesday) un cach of the twelve
subsample houscholds. By this mcthod ali meals {including snacks) caten by
cach of the houschoid membess were recorded daily under cach houschold
column. All raw ingredients and the quantities used in each meal {or snack)
preparation were weighed and recorded. The quantity of cooked meal, the
meal portion as consumed by each household member, and lcft-over meal
were all detesmined in gramme weight. The respective nutrient values of cach
cooked meal were determined using the food composition tables, and accor-
ding to the mcal postions of individual houschold membeps. A tweney-fuur

hour rceal! intcrview followed cach days weiglung.

Conversion valucs:-

The actual quantity (in gramme) of the raw ingredicnts used in each
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meal was determined by calculating the dry matter proportion of the siaple

foods with high water contents (H\WVC) as shown:
Percentage dry mawer of the calculated food, divided by the percentage

dry matter of the corresponding food on the food table, and thea multi-

plied by the quantity of raw food:—

(% drz mattcr of calculated food wcight of raw food

(%dry mattcr on food table J 1
{Olusanya 1977, 1985)

Correction was made for protein quality by using an NPU of 65% score on
cach mixed protein values of the meal (Pellet 1976, Olusanys 1985, Nna-
nyclugo 1985, FAO 1985).

The carotene value of esch food was divided by six to reflect the cctinol
equivalent as vitamin A.

it was assumed that all ingsedientss consumed in a meal was shared in
the same proportion except for meat or solid fish scrvings which were
shared and weighed scparately. It was assumed also that losses due to evapo-

rauon in any cooked meal were insignificant.

Calculation:

Calculations were made to determine the total nutricits in cach meal
or food, the total nutricnts for all the meals of the day, and the total nut
ricnts per consumer as derived from the total autricnts of the Jay. inally,
the toral nutrients consumed per person for cach of the three days were

calculated, and the mean consumption for three days obrained (Appendix 19),
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Comparisons were (inally made between the nutrient valucs from the

wcighing and those from the reczll methods using a student *'t’ test (Appen:

dix. | 3. . ). Comparisons were also niace between values from the weighing
mcthod and the 1'AO (1974) and (1985) reference valucs according to age

groups in 1974 and 1985 FAO references. Results arc given in chapter four.
Livestuck ussesinent:

The kilograin weights of livestocks chicken and goats were obtatned by
converting their numbers — into weights using the following methods:
Chicken— The weight of 3 slaughtered and ''dressed’’ chicken were recorded
as 2kg. 2.2kg and 2kg respectively. Dressed livestock refers to the slaugh-
tercd and cleaned whole carcass including the cleaned cntraik, trottles, and
hcad. The average weight of 2kg (2.06kg) was used as the weight {or one
chicken.

Goats— Likewise, the “dressed'’ weight of 2 slaughtered goats were recorded
as 12.5kg for the she-goat, and 2.5 for the he-goat (Mkpi). The average

weight of 12.5kg was used as the weight of one goat in the study. These

livestocks were however of local breeds.

Food cxop inventory:

Food stock inventory was done in order to determine the food pro-
duction and consumption pattern particularly as affected by the harvest
and hungry scasons, crops were measured in their natural cleaned state.
By the month of junc though a hungry scason, the carly cultivators had
started to harvest the carly crops like maize and green vegetables. The food
production measurements were recorded n known tocal fouschold

measures and were converted into kilogram (kg) weight measures as given
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in appendices 19, and 20. Palnrnut is covered and recorded as palm oil
and palm kernel using the coversion table {apendix 20)

Cocp productions arc ranked for harvest and hungty seasons to facili-
tatc compatison between scasons. The precentage ranking is desived Ifrom
the quanity of each food.crop, in reladon to the total quanity of crops
produced by ahouschold in that same season.

Monthly food production per houschold is shown in figure 5. The figure
15 derived from monthly records of food crops. The food producdons of
a sub-samiple of 22 randomly sckected houscholds were compiled on monthly
basis, Percentages from total productions were determined as shown in
figure 5,

Mcthod of dala analysis:

All data callected from the 12 month fidd work viz the socio-economic,
food production and consumption, morbidity pattern, food intake.and the
anthropometry were compiicd and tabulated, first a8 comprehensive lisc

of tables and then separatcly m summaty tables. The comprehensive tables

arc shown in the appendices
The socio-cconomie varialles:

For the analysis of thesocio econonie data on the questionnaite a scofing
system based on eleven key socio-ccononuc vanables was devised. The
weighting of cach variable on the scale and assigning of points ta each
variable was based on arbitrary weighting system depending on their as-

sumed influence on nucridon of the population.
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The anthropometric data:

The height-for-age and weight-for-height arc predominantly used in
assessing the nutritional status of children according to age groups and
sexes. While weight-for-height indicatian is used in assessing the older child-

ren and the adults. Weight.{or-height index for 6-60 months old children

was also used (as in the muldple regression analysis),

The observed valucs of tle nutritional status using the WHo (1983)
teferences and the standard deviation and percentile systems are then com-
pared between the harvest and hungly sason, and between the mean—

observed valucs and the WH© (1983) reference.

The extent of growth in the 6—24 month old* infangwas asscused
by calculating the difference in their weighs between the harvest season

{1984), and the hung:y season {1985} indicating only a six nionth assess-

ment interval (table 24).

Limitaton on dictary inske measurcment:

Every effort was made to determine the nutrient intake of the indivi-
dua] during the study. But the problem still remains on the accuracy of
individual food portions in a situation as found in the study village where
central dining from one plate by houschold membeis obtained, as reported
by Passmore ct al {1974} and Rockfeller (1963) at Uboma. Information
was therefore obtained laigely through 24-hour dictary tecall.supplanented
by direct food weighing of a subsample of twelve households.

Dawamiaation of morbiady:
To assess the gravity of infectious disease incidences in the population,

some selected discasc patterndon the nsk population (the children), were
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investigated monthly during the study period. Stools and water supply were

examined for probable contamination by intcstinal wornns.

Monthly visits were made to each household usually towards the end
of the month to take stock of the occurences of each of the stlected five
tiscases on the Largee group (Lirth = § yean). The selected discuses were
fever (indicative of malaria), cough, catarrh, and fever (indicative of respira-
tory cract infection) and diarchoea and/or vomitung (indicative ol gastro
intestinal infection). In recording disease incidences a bout of each disease
lasting for a particular period (& week—4 weeks) or g discase which relapsod
and reoccucrred was regarded as one incidence. As many victims as contrac-

ted the diseases in each household at anv single period were recorded under

one periods as one incidence (see appenclix 18).

Stools were collected in a conwiner and either preserved with formol-

k.

salinc solution till ready for cxamination or cxaminced [tesh. For cxomina-
tion a lirtle scoop of faeccs was deposited at the centre of a clean slide.
A drop of lugals ialine added for clcarity of inspectian and tinally covered
with a slide cover. The microscope (1x400) magnif cation was adjusted for
better viewing and the slide examined thoroughly all through the slide for
the presence of any of the worms or their ova, viz — Ascaris Lombriocoides,
Ankylostoma (hook-worm), mpe worm, and Trichuris=Trichiuria.

Samples of water sources, tap, stresm and pond water were each

examtned under the microscope for the presence of Intestinal worms or

+
their ova.
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‘The water sample was taken in a small test-eube, centrifuged and the
cxcess water decanted. A drop of the sediment was examined using the
above described method and the presence of worms searched for: tests were
repcated for further confirmation and the results recorded.

The monthly diseasc distribution pattern of the preschool children

(birth—$ ycars) for both harvest and hungry scasons arc shown on tablcs
27.3nd 28.

Comparisons were made using percentages, and statisdcal technique
(of *'t"* rest) in differentiating between the harvest and hungry vanations.
The corrclation and regression analysis were employed in identifying the
contributory factols to malnutrition.

The corrclation and regression analysis:

In order to assess which factors were more contributory to malnueri-

rion in the study village, some sclected variables were regressed against the

nutritiona) status and the nutrient iizake of the targer groups = the children
< 10 year olds. A test of association using Corrclaon (1) technique was
also carried our, between cach independent variable. and each dependent

variable, in otder to determine the degree of association between each pair

(appendix . /A-. .).

Variablcs used in the analysis include the nutrient (caloric) intake and

nutritional scores of children < 10 year olds.
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The nutrient (caloric) intakesof the risk group {children < 1 — 10 years
old) were used as the nutrient incake indicators.Thatis, the households with
the tasget age group consisting of (sixty) 60 out of the total 110
houscholds were selected 25 the new sanple size for the correlation and
regression analysis The percent (%) of obseived over the expected (FAO/
WHO 1985) kilo~alorie intakes ot < 1 year to 10 year age range formed

the score for cach age range and this scote was reduced toa 10 point maxi-

muin score for the ex pected intake.

Similady, the observed weight f{or height indices of die % 10 year alds
(combined sexes), (WHO 1983) were used. That is, the percentage rado
of obscrved over die expected values formed the nutriton:l status score

for cach eligible child Each score was further reduced in propordon to the

expected maximuin value of 10 paints,

The variables were derived {rom the socio-econoniic scores of income,
occupation, cducation, fainily size, food crop production, food crops con-
sumed, extra foods purchased, and thase of caloric intake score for £ 1
)
yeas, 1.1-3 year, 3.1--5, 5.1-7, 7.1-10 ycars a indcpendent vanables,

@ well as the nutridonal status scores of the comesponding age group as

dependent variables.
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Computer anatysis (using the SPSS package):

A computer analysis was done using the regression variables to deter-
mine the association between each of the determinants of malnutricion (ie.
the independent variables), and the nutritional szatus and the nutricnt intzke
respectively of each of the age group of children <10 years old.

For the rcgression and corrclation analysis. the eligible households
composing the sample size were those houscholds with children or a child
aged <10 ycars, and of the children who cqually had complete nut:itional
status and nutrient intake data requirements 0 houscholds on this basis

formed the samplc sizc for the analysis.

The resuits of the correlation ane the multiple regressinn analysic are

ghown in chapter 4.
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CHAPTER FOUR

RESULTS

The chapter presens the findings of the study conducted in the rural
community of Umunwada village (in Imo Swmte) in 1984/85 and 1989
petiods, 1.t shows thc demography, the socio-cconomic characeeristics, the
food crop production and consumpdon pattem of the community, and
indicates aiso the nuwitional status of the populadon (asessed dirough
anthropometry), and the reladonship of diose ecological factors on the
nuttidonal status. The resules are dius shown on tables 4 to 32

The demography of te village

The demographic survey showed that there were about 26 clusters com-
posing the Umunwada villagc. and thesc were comprised of about 160
households. ut of the 160 houscholds useful data was obrained from 110
(68.8%) houscholds. The total population from the households were 527,
with 238 (45.2%) male, and 287 (54.8%) females (T able 4),

The preschool age populadon was 128 (24.3%); the school age popuiation
ol 5.1 — 18 years old was 191 (36.2%), while the adulm population (18.1
~ 60 yeass) was 188 (35.7%), and that of the aged { 7 60 years) was 22
(4.2%) (Table 4).
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TABLE 4

Distribution ol population by age * (yrs)and sex

Age (yr) Sex No. 4
' <) Combined 19 3.6
. -1 —3 Combined 53 10.1

Cambined 56 10.1
i 17 3.2
F 21 4.0
Y] 26 4.9
F 20 18
i 38 7.2
I 067 12.7
[ 15 2.8
F 13 2.5
M 37 10.8
0 103 19.5
M 14 2.6
F 8 1S
527 100%
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Appendix 6 also reveals that the encirc community was predominendy
ot Roman Catholic denomunction with the exception of 4 (3.6%) protestant
houscholds.

Scocio-economic activities:—

From the pilot study it was observed that the major occupadons include
subsistent farming , petty trading and cash cropping of plain oil and palm
kernel and such crafts as basket making Wacksimthing and livestock
keeping of goats and poulwry. The major food staples include cassava pre-
pared in various methods, yam and cocoyam and green vegetables of maize,
fluted pumpkin, (Telfcria or ugu), *Uha” and.also palm dil and kernel,
as seen during the harvesnng or hungty seasons. The major cash crops

include palin oil and kernel and thex are harvesed mosdy during the

dry scason *

Taboos and superstitious belie&s on food are minimalsince the shift has
been from the wadinonal religious worship to current chirisnan eligious
worship.

Major festivities include the Christmas, Easter and Wresding fesdvals,
Others arc "manhood ceremony” (Iwa Akwa), "“Ekpe masquerade™ cere.
mony, '‘Ntumaka" or Annual reunion and harvesong ceremony {Ogoke,
19_78). and also the '"Muld.parity" or multiple births ceremony " Igbu-

Eglu—Ukwu") for having had ten or more births by a mother.
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Socio-economic scoring:

The msgimum scores for the absence of malmuleition trails from any ol
the 110 houscholds is equivalent to 100 points (100%). The overall scorcs

feom the 110 houscholdds are shown as:-

Mnzimum score — 100 points ( 100%)
Highest score — 65 points (65%)
Lowest score - 30 points (30%)
| The range - 03 — JU (23%)
: (Appenhi X 0)

Figure 2 shows that 78(70.9%) houscholds scored < 50%, 27 (24 (%)
houscholds scorcd S1% — 60%, while 5(4.6%) hauseholids scoril 61%—63%.

The oeenpation hesel:

Table 5 wml lgure 3 preseat the overull view of vecupativaal pallern,
whide Appendis 7 is u sumemury of uccupational Jevels.
~ Pelly trading and pcasant farming were the prevalent oceupalion in
'"P community, and femnle spouscs dominaled (hese occupation. Fm- ¢
loyce occupation and uncmploymenl were lhe least occupalion ‘Male
hlfjcs' dominated the sclf-cmployment sector while the deccased male

ses accounted for 95% (20 out of 21 «lcad spousctfspousc mortality.
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Vhree hundred and zixty two (56.9%) out of a total of 636 (100%)
weperiduealed, while 274 (13.08%)weee ancidueated, The liteeary livel ten-
ded lo be high wilh over 50% as litcraic population (Talle 5).

Of the 362 (100%) cducated population, 248 (68.5%) attained prianary
eddnention level. 00 (27.1%) attainel the accondaey level af aluealiae,
while 16 (14%6) atlained the post sccunlary lesel of cabneation. Fhis in-
dicnics Lhat the high level of litcracy notwithslanding, Lhe mojority of
the population allained the primary level of ¢dication. A reanonalile num-
ber attained sccondary cducotional level, 108 (27.1%), while only a minute
proportion (4.4%) altained a post sccondary education level. 'The offspring’s
]:ilggac)' relio did not appeor discriminatory since primary school attainment

~revealedl That 142(51%) were males while 136 (48.9%) were females The se.

y uclary sehiac keved attainment reveals E3(RTF) 1o I males, while 3(19%) wrre
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TARLY. &

Socto-cconomic characlerislics of the communily

A D e S =D e cexbr4ED- -— O c D S e S el CEED D G = -

Occugralion of Ilouscholds

(ccupalion No. of spouscs %
Faring 0T 2740
Teading H2 29.81
Employce 14 0.73
Self employed 36 17.31
Unemployed 10 8.04
Decrased Fallers 20 9.6
Deceased inothers l 005
lievel of cducalion Population %
Tolal populalion 636 100
Lduesled populution 362 30.9
~ Uncilucaled population 21 43.1

shieated population:

- Primary educalion 248 68.5
- Srcandnry educalion 99 27.1
‘.wssl_w:t'csllclnr)- edwntion 14y A

cated populalion:

cducaled! fathers 45 })6.4
cated molhcrs on -'ig
lucaled of faprings 130 11;3
lucaled relalions 3] :
I8 with nn wlucalion &1 al i 10.0%

PR ——— i G P S aup =l

-—— e R

— > aup T
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fncome Jevel of houscholds
income {¥) No. of 1l %
1 -30 17 155
1100 19 19.3
101-200 31 20.2
201-300 24 21.8
101400 17 155
401-500 02 1.6
Family size
~ No. per 111 Freq. of 1111 %
I
1-4 38 34.55
o-u 56 50.91
I 10 14.35

Ristribution of jive nffsprings

‘No. per Hil Freq. of HI %
0y 3 2.73
Lz 17 15.4%
25 22.73
. 3 34.55

-

8 19 17.27
0-10 8 7.27

\ ';"j-'p:_-, of offsprings

N ol A lllvt/ wife Freep, of wilt y.S
. o | — s
Al 17 12,73
39 35.45
1l 16.40
5 1.535
I 0.91
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Age of offspring al dcath

(Contd,)

Age range (yr) Freq. of 11U %
Less than | 12 1091
1-2 23 20.91
I—4 9 8.18
5—6 9 8.18
7~ 14 15 13.64
No dcath occurred 47 1 _42.72
Housing structure
Strucrure No. of 1{H %
Roof
Zinc 90 81.82
Thatch 15 13.64
with Ceiling 5 4.55
wall
80 7273
E:u";cm 25 22.72
‘ . 4.55
Special decoration 5
Ceme 73 66.36
: Td 2l 37 33.64
_ : -
' pecial decoration nil
|
Lompound 26.36
. 29 :
Cement fencing 28 25 46
Sti !tcnﬁing 59 48.18

Open fencing
ecial decoration

-~ —
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females The literacy proporfon of the enare houscholds reveals 9.1%
fathers as cducated, 11.3% mothers as educated, 76.8% offsprings as edu
cated and 2.8% relations as educated, indicating the higest literacy propor-
gon of offsprings, followed by that of mothees, lathers, and lastly the

relations.

The aversge number of primary school individuals to any household
was 13;; the average for the secondary school actainment was 0.8, and
the average for the post-secondary was 0.15 respectively. With the excepdon
ol 11, every houschold had at least one primary educaton person with a
maximum of 6 primary school individuals per houschold. This situation
suggests a literate community,

A houschold was composed of dhe parents, the offsprings and the reladons
living under the same roof and permanently residenc at home.

A family size ranged from 1 to a maximum of 11 members. The one
member {amily was usually a widow or a grandmother who maintained a
scparate house-kee ping {acilities

But the cleven member houschold was composed of nuny offsprings of
ﬁ!&.-family permancntly resident in the family . {A visiong family member

Was not included here),
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The socioeconomic scoring reveals the negative tendency towards an
optimum socio-economic level of the population With such a non_posinve
staws the tendency increases towards a negative nutricional status of the
community.

The socio-econornic varialdes:

The income of the cominunity mesnbers as represented by 110 houscholds
were graded as low, moderate, or high, and the income distiibution pattern
of the studicd households & shown in table 5

Following the Nigeiia Government salary scale grading, 67 (61%) house-
hold population was on low income segment of N1-N200 per month;
41 (37.3%) were on the middle income scgment of N201..N400 while only
2 (1.8%) were on the high income segment of N401-N500. The calculated
figures apparently indicates a maximum caming capacity of N450 per
month, A tendency towards low income status of the population is readily
observed, However, most of the population was diswibuted dfong the N101—

'N200 ., income level. That as much as 17 (15.5%) was on /Z_ N50

&

,P_tifmbnth issignificantin the community.
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Table S presents the frequency of houschold sizes with their percentages
Two households only were composed of 11 members while majority of
households were disaibuted between 5-8 and even 9 inember households,
indicating large family size patrerns

Included amongest these parity pattern are, the number of pregnancies
(fig 4), the distribution of live offspiings, the number of dead offspring
for each houschwife (Table 5) and the number of abortions per wife.

The generalicy of wives were gravida 610 whilc,one wifc belonged to
gravida 15, another gravida 1, and one was not pregnant {fig. 4).

One wife had 10 offspring wich all alive. The average number of live

: ofsprings was between 56 per wife and 7 wives had 9 ofspiings each

Male to female rado for all offsprings was 276:265.

| The mortality pattern of offsprings indicates that 47 (42.73%) of the

|
I“ ll'bouscholds bad no deach ac all . 22 {20%) houscholds had the average of 2
aths each while 17 (15,.46%) had onc death each, and 1 (0.91%) household

2d up to 7 of & prings deaths. /Table S). the household with 7 deaths dunng

tildhood had 14 pregnancies with no abortion during childhood .

lsion appcared to be the major cause of death, but the onién of
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convulsions in the children ¢ould not be éeterminecu since convulsions was
metcly a2 symptom and not the major discase. Deaths attributable to tradi-
tional belicfs were only seven, . The unknown causes which could not

be atrribuzed to any ill healths was 9. Diarthoca was responsibie fos only

4 dcaths.

Most deaths (20.931) occurred 2t 1 to 2 years age range. The next
geater deaths occurred at less than 1 year age range. These included seill

oirths (SBs) which were normally full term deliveries though bom dead.

Sixty-thrce (57.3%) wives had no abortion. 36 (32.8%) wives had

between 1 and 2 abortions cach; 9 (8.2%) wives had between $ and 4 abor-

lions each, 2(1.8%) wive shad as much as 7 abortions cach, having h;u(! 14

and 9 pregnancies respectively.

Each of the 109 mothers breastfed her baby except onc wife who had

no child.
ast fceding duration was 18 months (16—20 months). The

Average bre
months. by unc (0.9%) mother, and

longest breast feeding duration was 60
the least breast feeding duracion was 4 months by vnc (0.9%) mother whose

8aby yoluntarily stopped reast-fecding..
.4 months, 21 (19.1%) started

Fifty-cipht {52.7%} wivcs started weaning at 3
Food supple—

a1 6 months, while ¢ mothers weancd sbruptly at 12 months,
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mentation therefore commenced at 3—4 months by majority of mothers.

The common weaning foods were agidi (corn starch pudding) and
cassava foofoo, which was of much softer consistency than that of adults.
The common weaning foods included- com pap, or corn pudding (sgidi)
by 87 (36.7%) mothers, corn pap, and cassava fufu with soup by 68 (28.7%)
mothers, palm wine to supplement the above foods by 12 (5.1%) mothers,
the addition of egg or meat by 8 (3.4%) mothers, the addition of milk by
28 (11.8%) mothers, the addition of tea 3ournvita or Ovaltine with milk
and sugar by 10 (4.2%) mothers, the addition of bread by 9 (3.8%) nothers,

and other foods which include {custard, yan, cocoyam, rice and plantain

by 15 {6.36) mother. Most of these foods were not used in 1solation how-
ever. Baby milk (Baby fortnular) was sparingly used as a weaning diet.

Other weaning foods included rice, corn-custard, yan, cocoyam and
plantain. The yam and cocoyam could be mashed or pounded into foofoo
along with plainain and given with soup mudilicd from the adult’s soup,

Mcac and eggs were very sparingly used,

Food purchases:-

Types of foods commonly purchased are shown in tables 6. Areas

of greater purchases were on the meats and fish (including crayfish) where
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an average of N20.8 was spent monthly by a household (table & ). This

was so because meat and fish were not produced in the locality and were

equally expensive.

However, aloc of money is expended - o starchy

foods and mostly on cassava, which indicates the greatest demand placed

on cassava foofoo since cassava was the staple for the community. palm
oit was least purchased probably because it was produced locally in large
quantities. The average household spent N63.2 per month on food pur-

chases.

TABLE 6

Mean monthly allocation of food money (in N) per household

— -— .

Foods Mean allocation (in N) SD
per houschold

Root starches 26.5 + 8

Cercals 85 + 4

Legumes 33 £ 0.8
Oils 1.0 + 070
Green vegeralles 1.8 x 1.0
Fruits 1.3 x 0.4
Meat/Fish 20.8 $10.0

Total 63.2
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Housing saucture;

Most houses in the village were consttucted with zinc (corrugated iron
sheeting) and a few others with thatch for the roofing, mud and cement
with or without exwa decorations were used for the walls, and mud or
cement with or without extra decorations was used for the floor. Each
compound was normally protected by fencing with stick or cemenc, whilc a
few others had no fencing, (Table 5 ).

Where a household was unable financially to construct a modern
building, using cement, efforts were made to use zinc for roofing. However,
few houscholds stll used both thatched roof, mud wall, ané mud floor
components to construct houses.

The housing enclosure which demarcated the boundary of the housing
structure did not steictly determine the type of housing structure as shown
on Table & where 29 (26.36%) houscholds uscd cement walling,
28 (25.46%) uscd stick fencing, while 53 (48.18%) usca no enclosure.
The usc of cement might indicate better financisl standing of the owncr,
and therefore the supcriority of the housing structure. Cunverscly, the us
of stick fencing or an open compound might indicate poorcr financial
standing and therefore inferior housing steucture. “Special” type of en-

closure indicated excra decoration on a cement walling swech as the use of

{ancy |)locks, or decorative paintings.
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Physical amcnitics:-
The physical amenittes considered herc are water supply and toilet

facilitics.

Water supply:-

All the 110 houscholds with no exccption used all the four sources
of water supply. This is because cach sourcc had its peak scason of avail-
ability. Well water was the only cxccption which was not available at all
within the locality. Tap water for instance, was available but imegular,
Rain was abundantly used during rainy season. Stream wvater was not very
amessable because of the long distance to the source but was used when the
others were not available, Pond water was more avaifable auning the rainy
season, In the absence of all othcr sources it was mostly used for disticr
work like cleaning of farm products. When left to settle over a very long

period, pond water was cqually used for other liouschold purposcs.

Toilet facilites:
No household used water closet toilct. 40 (36.36%) houscholds used
open pit latrine. 43 (39.09%) used cover pit latrine; while 27 (24.55%)

made use of bush,

Covered pit latrine involved the erection of small hut over the pit

toilet, with a door or improvised door attached.
The distribution of typcs of toilct fulluwed a particular vbvious pattern

he thes Boyersadeoel witl wostsl Imusinylrm'iurv whu {eaded to imshe more use

of the bisgh than the other Ly ea.
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Food productions:

Figure 5 shaws e peah monthly j:ruducliull as August (11.0%),
closely followed iy December (11.2%), Scptemier (11.2%), und July (10.4%)

which were the harvesting months of 1984, The mouth of March recorded
a peak production of (8.8%) followed by January (7.9%) during the hungry
season in 1905, The highest producliuns during the boaagry siasun were
mainly green vegelubles, fraits, palin pruducts, cocoyanmy and the carly
maize production by June.

‘[he mean production for & houschiold during the harvest (July = De-
cember) was 1522 hp (100%), with 701.3 kg (51%) comumptiung while
mean production for hungry scason (Junuary—June) was SHLI kg (1010%)
wilh 552 kg (G7%) consumplion (Table 7),

Within the harvest scason 1018.2 kg (£69%) of siarchy foods (all
rool crops) were produccd, with 600.9 kg (76.9%) consumplion Starchy
food prouction wus followed by preen vegetahles, palin prodvets, live-
stack, lcgumes, and fruits respectively (Table 7, figs. 6, 7.

During the hungry scason, slarchy food prodvuction olso predominated,
followed by paim producls, livestock, green vegetables, legumes and fruits.

Consumption followed! production pollern ¢xedpl for liveslock which re-

maincd unconsumedl,
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{Contd.)

—— N

Harvest sesson Hungry season
food ____Produced ~ Consumed P roduced Consumed
Fruits
Pawpaw 0.91 413 0.9 13 6.0 1) 2.0 £ G
Orange 14.51 + 29 3.91 £ 8 0.30x 1 0.22¢1
Guava 0.78x 2 V.48 2 2 1.05 2 2 0.87Tx1
Pear 2.28 £ 7 N2 D ~ —
Tatal 19.10G 7.82 5. 0% a.09
% Lve 1.0 0.24 0.56
Livestock
Coat 63.13 £ 25 0.0 0 55.83223 010
Chicken 19.02 = 16 0.54¢2 18.3/413 0, 65+2
Total 82.15 0.54 74.2 0.65
] 5.4 0.0¢ 9,05 0,12
Grand tolal 1522, 43 781.29 819. 79 551.77
b 100 100 100 100

74)kg (48, 68%) 268. 02 kg (32. 69%)

Unconsumed (harvost/hungry) = (2342, 22 -1333.08kg) = 43.09%
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The production and consumption pattcrns for Loth seasons werc
similar in which starchy food production and consumption predominated.
Palm oil production was higher in hungiy than in harvest. (fige ¢ and 7).

Tables 8 and 9 rank. in descending order the percenrage quantitics
of food productions and consumptions in harvest and hungry scasons res-
pectively, in which yam production ranked first (41.85%) in hacvest season
followed by cassava production (19%), annd then palm 61|,fmits, vegetables
and lcgumes in less percentsge proportions. In consumption, cassava rankcd
first (37.34%) foltowed closcly by yam (35.8%), and the rest of the crops in
liccle proportions,

During hungiy scason cassava produczion ranked first (48.67%), follo-
wed by palm oil (37.79%) and then the rest of the crops(Table q ). Cassava
also ranked first (74.95%) in consumption, followed by palm oil and the
st ol the crops.

While yam and cassava werc both major harvest scason products,
€assava and palm oil were both mainly hungry season products. Livestock
tGoat and chicken) production though ranked higher than other crops,

were of static production, and of nil consumption
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TAJZLE 8

Ranking of food productoas and consumptions: Mecan pes housebold: tlarvest scason n = SO i/t

'_TU_ETWSB& per houschold/day Parcentage consumption per householdiday
= .18 kg (100%) = 776.15 kg (100%)
SIN. Food % Produced Rank Food % Consumed Rank
1. Yam 41.85 1st Cassava 37.34 lst
2 Cassava 19.87 2nd Yam 35.82 2nd
3 Palm oil 10.39 3rd Palm oil 7.34 3rd
+ Cocoyam 499 4th Ugu lcaf 6.50 4ch
5. Ugu fruit 4.57 Sth Maize 3.93 5th
6. Goat 4.18 6th Cocoyam 3.62 6th
7. Ugu leaf 3.80 7th Breadnut 1.07 7th
8 Maize 3.65 8th Pepper 0.68 8th
9 Palm kcmel 129 9th P2lm kemnel 0.66 9th
10. Chicken 1.26 10th Ugu fruit 0.56 t0ch
1! Orange 0.97 11th 0il bean 0.50 11th
1. Pepper 0.88 12th Orange 0.50 12ch
13. Breadnut 0.75 13th Pear 0.33 13th
14, Oil oean 0.63 14th Okro 0.27 14th
5. Pcar 0.22 \5th Uha 0.25 15th
16. Okro 0.21 16ch Anarx leaf 0.20 16th
17. Utha 0.13 17th Pnwpaw 0.12 17th
15. Green 0.12 18th Green 0.09 18th
19. A\rara leaf 0.10 19th Coconurt 0.08 19ch
20. Paw-paw 0.06 20th Chicken 0.07 20ch
21. Guava 0.05 21st Guava 0.06 21st
22, Coconut 0.04 22nd Goat 00 22nd
Toal 100% AFRICAN DIGITAL HEALTH REPOSITORY PROJECT 100%
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TABLE 9

Ranking of food producuion and consumptions, mican per houschold::
Ilungry scason n= 50 H/H

Towal mean food production per houschold/

day = 814.79 (100%) i3 35; iog?nsr.r;r;d&rbg;r)houschold’
SN, Food % Produced Rank Food % Consumed Rank
1, Cassava 48.67 1st Cassava 74.95 ist
2. Palm oil 31.79 2nd Palm oil 16.70 2nd
3 Goat 6.85 3rd Maize 1.94 3rd
4. Chicken 2.26 4ch Palm kernel 149 “ith ;
5 Palm kernel 2.15 5th Eocoyam 0.96 "Sth =
6 Maize 2.12 6th Ugu leaf 0.79 6th
7. Cocoyam 1.86 7th Uha 0.74 7th
8 Ugu leaf 0.09 8th Breadnut 0.63 8th
9 Breadnurt 0.68 9th Plantin 0.49 9th
10, Okro 0.56 10ch Okro 0.38 10th
11. Uha 0.56 11ch Coconut 025 11ch
12. Coconuzt 0.52 12th Ugu fruic 0.19 12th
13, Plantain 051 13th Pincapple 0.17 13th
14, Ugu [ruit 0.21 14ch Chicken 0.13 14th
1S, Pincapple 0.20 15th Anara leaf 0.09 15th
16 Anara leaf 0.17 16th O1il ocan 0.07 16th
17. Oil bean 0.06 17th Guava 0.04 17th
18. Guava 0.04 18th Goat 00 18:h

Tozal 100% 100%
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Production by foorl type indicalal (hl yum, cassava and cocoyam
dominnicd starchy products, palm nul was the sole oil source, Ugu lcaves
and {ruits and fresh moize dominated green vegelable crops, orange domina-
led (ruit crops, legnnies composesl mainly of hreadnint snd oil-bean were
very minimally prorinewil while chicken and goats were Lhe role livestock
prothicts which werewt in lynamie praduclion (Tahle 7). A 1acan poction
of 43.09% of the lotal produclions were unconsumeil,

[n summary, therefore, various crops were produced hul 22 crops
which were recordedd were Lhe craps produeed in larger quantities (Appan
X 20). Starchy ronts. palm il amd preen vegelnblea daminated alk peo.
duclions (Fige. 6, 7). Production continucil during the hungry scason with
vanavit and pslnn produrts topping the disl,. Prodheetion wad conenmplivn
of crops did not vary significantly amongsl the 110 houscholds, (exdepl
perhaps in yoin and cassava productions) suring the harvests ond hungry

scasons,  (fige- 8, 9). Yam was, however, more of harvest scason produce.

Food and nuiricnt intake pattern:

five hundred and twenty-seven consumers (from the 110 houscholds)

were recorded. with consumers fanging from 1 to 9 persons per household

(Appendix 11). Not cvery houschold member necessarily concened every

family meal however. A sample o f typical ingredients and the amounts {in

pm) used in a mcal preparation is shown in Appendix 15. The nutnient

valbes of food ingredients are compiled and presented in Appendix 9.
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‘l'hc dal]y mean {md il‘lt‘h per homcho‘d was 2132 ) w'_619 dl.l g h
. ‘a nng the

]nﬂak md 2221 gn\ t 825 dﬂling :bc hul‘lgy season respcu'vdy (Aplxu.

dx 13). The variations (SDs) in dye mean daily intake (for che three d
ree days

consumpeions), indicated the la-rgc variatons in quanGtes d
consumwed in

each day’s meals. ¢ is known for instance, that Sunday meals we h
re mue

larger than the week days' meals. Therefore Mean quanicy consumed by
any individual was 409 gm of food per day during harvest season, widk 422

g consumed per person during the hung:y season,

The variadion in food intake {in gm) between harvest and hungy seasons
proved stadistically insignificant (at P£0.05 level), (Appendix 13).
Nutrieatintake (1984/85 period) — recall method:

Table 10 is a summary able showing the mean nutiient intake per person
for boch harvest and hungiy seasons of the study petiod. The nutrients
under consideradon include the kilocalorie, (the energy) the protein, vitamins
A, (as Retinot} 12, €, Calcium and Iron contents of foods consumed.

The major sources of calorics were tlic staples such as palm oil, cassava
products, yam, cocoyam and paim kemd (fig. 10}; while the major sources

of protein were crayfish, smoked fish, palm kernd, oil-bean and breadnut
(B 11), Compatison of calorles indicare minimal variadons between the two
*easons (fig. 12)

The obseived nutrient intake per person and per season is also shown in
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Talle 10, in which percentage differences were minimal AL for vilumin
132 cous ymplivik

Comparison belween obscrved and recommended nutrient intokes
(wing Whe FAOQ 1974, 1985 cequirements) indicoles low inlakea for the
obscrved caloric, protein vitmmn 32, and iron nutrients, hut @hwve reference
mtakes for vitaniing A and C; while calcium was within normat intake
(Tables Lk, 12). 'The lowest intnke was in iron (59.8%).

Similarly, comparison between obscrved ol reference intakes by age
groups indicales low caloric intake for all age groups, which equally applics
lo protcin esept  for the 3=7 yeur old with 104-112% protein nluke

(Vable 122),

TAULLE [o

Sutmmary of rmean auteient intake per person (1984 recall inethud)

n=9527
3 Harvest Hungry
| ( D uantit SD  Harvest/hungry
Nutrient Quancicy S Q Y Aol
Kaal 1681 +91 1558 2176 107.8%
Protein (gm) 18.4 230 20.6 25 89%

Viamin A (mcg)
{28 Reginol-mcg) (4467) +239 (3961) 2212 112%

Vitami : 38%
Mamin B2 (mg) 0.65 0.3 1.7 0.7
92 214 44,0 14 1 LE%
0.65 3 0.49 0.1 132%
9.0 21 10.0 21 9 0%

e —

eal intake/person/day for combined harvest (619.6 62 keul

CAN DIGITAL HEALTH REPOSITORY PR&YECT




TABLLE 11

~ Comparison of (1984 combined harvesy and hungry) intake with the reference (FAO 1974, 1985)
nutment ntakes; n =527

Nutment Obscrved incake Recommended intake Oubscrved/teference <%

Kea) (m))* 1620 2398 67.8
Protein (gm) = 19.5 30 75.0
Vit. A as Retinol (mcg) 4214 636 662.6
Vit 82 (mcg) 1.2 1.4 85.7
Vit. C (mg) 48 25.3 189.7

Catcium (gm) 0.6 0.6 100

Iron (mg) 9.5 15.9 59.8

° 1 Mcgajoule (M)) = 239 calories.
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Nutrient intake using supplementary weigliﬁg and recall methode (in 1989):—

A days menu of a study houschold (code 125) as obtained by weighing
method of assessment is shown in Appendix 15. The quantity of ingredients
(in gm). the weight of the total eooked meal, and the portion consumed by
1 houschold member arc all shown {(in gm). The total nutrients from each
meal and the nutrients consumed per parson (as calculated from rea) por-
tions) are also shown (Appendix 15). The mecan nutrient intake per meal
and per day is shown in terms of the caloric, the protein, vitamins A, B2,
and C, calcium, and iron, while Appendix 16 shows the mean intake per
participating houschold.

Table 13 shows the mean caloric and protcin intake by age and sex
by weighing mcthod of dietaty assessment of 12 subsample houscholds in
1989 whilc the intakes were lowest in the 5 1 year old (31% kcal and 20%
PR), It was highest in the 1.1-3, 5.7-7 and 7-10 year olds were also low
(31-86% and 20-87% rcspectively) when coinpared with the FAO (1985)
reguirecments. Results of 1989 intakes using both weighing and reall method
on the same 12 subsample households proved that there were no signifi-
canl differences (at 95% and 99% levels) between weighing and recall
methods of dietary assessment since nutricnt intake of vasious age groups
ubtained from the two methods were not signilicantly different (Appen
dix 17),

Comparison also using percentage requirements of calorie and protein
:htgkg, betwecn 1984 and 1989 indicates no significant dilference within
the same agc groups (table 15), rather, graater percentage intake was obser-

mongst ].i7 ycar age groups in 1989 (;“ 67a4%"98-6%).

PCTCCntagc protein values indicates greater intake in 1984 {at 58.2%—

‘amongs all age groups than in 1989 (at 20%-87.4%) (Table 16).
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' - Y n = 527
1l and Protcin intake with reference (FAO, 1985) (by age group) s =3

z =
Reference Percentage of Re

] Kcal Protein (Em) o % "

WY P Kcal Protein

() (np SD (%) . =

| | 57
<1  Combincd 5288 (66) 8o (0.3 880 1145 7tf»(;’-; i |
ey § 884 ¢ (184) 149 (3 1250 AL &
33 1217. 1 (52) 19.6 (3) 1550 17. 77.2 42 E.
54‘-7 v 14272 (34) 220 (2) 18?0 21.0 79.7 e :.
5 -7 F 1395.1 (121) 22.0 (1) 1750 21.0 64.2 X
#l-10 R 1348.3 (202) 18.7 (2) 2100 27.0 64 . 73.
71— 10 F 12495 (48) 19.7 (2) 1800 27 66;5 AL
100-18 M 1682.6 (112) 309 (7) . 2525 ’ 46.3 73.3 65.7
10i-18 F 16415 (254) 27.9 (6) 2085.3 42.5 : 59.
18{-30 M 1690.3 (179) 28.38 (3) 3000 48.7 22 7 L
18/-30 F 1516.5 (145) 24 (4) 2418.8 43.1 i 73.
>—130 18694 (336) 38 (17) 2703.6 48.7 69.2 g
> —30 F 1517.0 (299) 256 () 22844 43.1 66.4 :

e Opscrvec values asc obtained from 1984/85 dietary assesment (by recall method).
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TASLE 13

L]
b
[

(o)

Mean nutrient intake by ate group — 1989 werphiqe method n =62

WEICIING  METHOD
Age G roup 0-1 -1 |ui=d fr1-3 Ppi-s fJ.l-s 51-7 [5.1.7 [T.1-10 P1-©O Io.l.lallnl-.tlt.l.m l‘ll-”
Sex Y F M E M F ¥ F | m F v ¢
No. of Sub. || comifned™ |2 Comifined 3 | 5 9 s |a A 5 2 0
(X I T ¥
Slan |Man | Aean | Meaan Mean [Mas | Mon [Map  [0%can [Mean  [Mesa  [Mean
3D in [+a] 30 n ) AT | sp | D m in
¥ea 273.2 | - 12319 | - Imua \IOG?,S 15s.1 |t3s3 13861 Plés-l fsars 13594
~ |- |liweao] - Isua k0.7 |2 |sae ieos I:as hiss [sd
|
PiBicimilErm) 28 |- 2% - |n.3 ‘mo 166|138 Hn,v II 36 J16 |as
== ik = F.J S k2 ks k2 b3 he a2 " rA &2 Ito.v i
a N L e
et — LosE 215, kses [s@a Jiser [pars fsos e | - [uu 947 Im.s 63922
YILA Cont) 156.0 3138 ?m ls2 | l-
- - 152.4 _ hieo [iss3 hce |isso pro  [s7a Isl.s j99.0 = FOZI nn-'lm.: -
1 ' = s |os
VL83 o e | - In.a = in.a 55 |isa Ppre Rr2 o2 pis -FA;LG %4 §286 | .
i T 19 _ - b o2z 2 |-
- - |(.,4 - b6 1 100 1 154 |%6 MS.7  MAs 397 l .
0, -';7_9 sas [Ty |61
i 63 e 352 - -
VIL C(mp) a9 | - EZI.S - p2a l-lﬂ 47 0 -ISIJ o |‘5 | == JE8
“ - - 21 |-
_ 4 11.9 — hoa iz pé P9 |52 1.6 P.v _l6.,l Pas | V) |
Cal (irg) 1003 446 _ B36s R324 W6ILO |96 4703 390 P3eT (5084 - bz | I‘uu ey
| — w— 3 =
" lesz | = hez lsar fase |t6xs [9s.3 frasa |45 f3z3 | - 23 98 B
i - () 10.7 1.7 17.4
= $4 70 66 16 8.7 1.2 |99
190 (oe) 1.8 .2.9 - X : e

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




o S—

TABLE I

Compatison of 1989 calorie and protein intake with reference®(a) (by age and sex ) n = 62

Obscwcd'(b)

Age (y7) \Scx No. Keal  Ppr(gm) Kcﬁdﬂcl"l:(cgm) Ii’(cé:lc nugcp(t)(fs?’;f.
— ' % %
<1 _ Combined 1 273.2 2.8 880 14 31.0 20.0
') —3 Combined 5 12319 T 1250 145 986  S2.4
.v ¥-5 Combined .14 10644 12.3 1550 17.5 674 82.7
S 7 M 4 1514.2 16.6 1850 21.0 81.9 79.0
S1— 7 0 4 11353 13.8 1750 210 649 65.7
M- 10 N 4 13863 1772 2100 270 66.0  65.6
M- 10 g 5 1565.1) 23.6 1800 27.0 86.9 874
104 18 M 2 1547.9 17.6 2525 46.3 613 38.0
104- 18 F 6 1562.3 16.8 2085.5 42.5 74.9 39.5
181- 30 M - - 3 3000 48.7 — e
184- 30 r 3 1963.2 22.7 2418.8 43,1 72.6 52.7
v 301- 60 M s 21387 229 27036 487 791 429
30%- 60 F 8 16698 24.4 22844 431 73.1 56.6
> 60 M | 1103.5 143 2703.6 48.7 40.) 29.4
> 6v y¢ - — - = = A -

e

(a)*Reference values are taken from FAO/AYHO/UNU 1985 .
(b)*Obscrved values are obrained by weighing method of dictary assessment in 1989°
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TABLLE 15

Percenlage of reference intake of caloric and protein by  samncsamplc
hovseliolds 0 1984 (n = 66) it 1909 (n=062)

han/ Oy S—

Nutrivit % Keul % Prolein

Agce grovp/eex 1984 1989 1984 1989
< | combined N | J1 LUY 2.0
1-1 — 3 comnbincd 76.0 98.6 B6.6 524
31 — 5 combincd 78.5 674 101.2 82.7
5.1 — 7nele 70.1 : 81.9 1024 79.0
31 =7 fcmale 78-5 04.9 112.0 63.7
7-1 — 10 malc 65.2 660 72.3 656
71 — 10 female 60.8 86.9 72.06 A7,
100 =1 H male 694 61.3 70,2 38.0
10-1 = |8 female 80-0 74 .9 00.7 39.9
10.1 — 30 1nalc 61-7 - 69.7 -
181 — 3V female 02-5 72.0 30.5 927

230 male 6h 2 %1 168 29

> 30 fcminle 68.7 73.1 582 300

— - e e - — e D D D ) -
T D e D G A D ) c D D gy S e — D S— -— -

Tables 16 and 17 differcntiate between intakes of other nulricnts in 1904
and 1989 from alt the 12 household members and révdal greater perccistage
intake in 1984 than in 1989 period wilh vitainin A ranging from 200%—
1000%. vitamin C ranging from |50%—226%, and calcium from 0% —

150% 4/ itamin N2 iniakc was howevar greater in 10R9 (1300% — 2154%),

wils Y i 1O anl
while jron intihe remained low i hoth perivds (A0% -ROX) 0 LWL an

$0% — y2% i 1909)
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TABLE 16

Percentage of reference (FAQ 1974) intake of nuuientsin 1984*

, n = 66

Age range

(ycars) n Vit A(%) Vit B2(%) Vi.C(%) Calcium® lLion%®
~1 2 200 40 150 40 10
1-3 4 400 60 150 100 55
1—~0U ) 500 U 20U 100 %%
7-9 5 600 84.6 200 100 60
10 — 12 malc 5 800 85.7 200 100 60
13 — 15 male 5 1000 98.2 226 100 75
16 - 19 male 5 1000 95.2 226 150 80
10— 12 femnle 8 600 86.8 166.7 100 50
13 ~ 15 female 4 600 100 200 100 60
b= 1Y female © B¥OU 107 200 luu )]
Adult man 6 800 8.7 200 120 70
Adult woan 12 700 92.0 166.7 100 GO0

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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TABLE 17

Percentage of reference (FAO 1974) intake of nutrients
in 1989%* n = 62

Age group

(years) (A)  Vil. A% Vil.BZA%) Vi.. C(%) Calcium(®) Lron(%)
A1 1 60 1300 110 60 40
l1-3 9 164 1937 150 60 92
t1-0 10 140 2000 150 80 S0
7-9 9 153 1961 200 92 62
10-12 M 8 104 1562 240 71.4 70
13-15 M 3 110 1647 166 92 51
16-19 M 3 133 1667 200 100 50
10-12 I 10 104 1716 200 64.4 42
13-15 F 4 82 1580 162 71.4 90
16-19 I 3 104 2000 167 100 00
Adult mnn J D4 1944 1G6 120 82
Adu!t woman 1 93 2154 200 100 S0

*Data {s drawn from 12 subsample households in 1989.

Percentace (of reflerence) intake amnngst children & 10 vears:
The pe rcentage of reference intako in aaloiie and protein amongst

 the £ 10 year old (rom the subsample households did not signifi-
d
cantly differ between 1984 and 1980 periods (al 60% - 78. s% an

s 21% - 88 3%) roapectively Lliough inloko by & < 1 yoar olds tonded to bo

very low (31%). On the othor hand, proteln intake wvas larger in 1984

9.3% - 102.9%) than in 1989 (20 - 82 7%) (Table 18) .

IPercentnge (of reference) {ntake of other nutrients {ndicates large T

it n
of vitamin A and calolum In 1984, but larger Intake of vitaml

t
1989 (Table 19)- while intake Of Vitamugand 110N did not presen

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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signi ficant differences in ;'mk"’ (40 — 623} was however low for all age groups

n both periods,

TABLE 18

Peccentage (of 1eference®) Intake of calorie and protein in children <= 10 yean
for 71984 and 1989 (drawn from some 12 subsampte households)
AaIS; n= 37 respectively

Age e | b:1=3 Al -5 5.1-1 7.1 =10
Nutrient 1984 1989 1984 1989 1984 1989 1984 1989 1984 1989

Kcal 603 31.0 704 888 78.5 614 779 7934 1713 76.5
PR (gm) 59.3 20.0 89.0 524 1029 B8L7 967 724 66.7 65.7

-— e —_— s s cae eas cxs GFF czn @ = — O aEn GED D D G = O ann an - e e— P e = e e— — e emmn e -— s e — s s e AP
- - - -/ a» - -t -

*Refercane is thie FAO 198S caloric and proicin requlreinent

TABLE 19
I'ercentage (of reﬁ rence®) Intake ¢l otlier nutrients i chilidren<= 10 years old tn 1984 and 1989
(drawn from sduc houschald sampies 1 = 35, a= 37 rcapectivetly

’5

Ay ] f=s] 4G 17 9 {1 I
Nutr ent 1984 1989 1984 1989 1984 1989 1984 1989 1984 1989

s e S

EE e —

— —

Vit A (mcg) 200 60 400 164 500 140 600 53 700 104
Vil.B2 (mg) 40 1300 60 1937 90 2000 845 1961 87.3 1632
Vit €(mg) 150 110 is0 150 200 15¢ 200 200 183.3 22

~ Calclum (gm) 40 60 100 60 100 80 100 93 100 i'l.q
lios (m3) 40 40 S5 s2.5 %5 50 60 62 525 6.01

? d _________________________ D et G et s=m T

“Reference Is FAO (1974) autrient requirement,
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Anthropometric data:

fn order to assess the extent of malnutrition (or nutdtional sartus defiert)
oo the target populadon of infents and children, certain intemadonal stand-
ads such as the Nadonal Center for Health Stadsdes (NCHS) (WHO 1983
and FAO 1985) were used as references for comparison with observed
indicators of weiglt—for~height, height—for—age, and others.

Appendix 8 shows the comprehensive anthropomenic measuremens of
children 6—60 months in their respecdve sexes and ages

Stunting was identified in the 6—60 months ald children by using the
standard deviation (SD) units (or the Z score distribution}, in which 52 (46%)
d this age group was below (~1 SD to -3 SD) the relerence median with
34 (29.8%) boys and 18 (15.8%) girls. Evidence of stuntng is thus exhibited
more 1n boys than in girls in reladon to the reference population (WHO 1983)
The peak frequency for boys was below the 6rststandard deviation (-1 5D),
while that of the grls was on thec median Yhe degrec of severity (at-2 to-3
_SDJ Was prcater on boys (8.5%) than on gtls {3.6%) (Fig.13), while the

owth for girls eended to extend above the 2standard deviadon ( +2 SD).
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However, the percentage of observed populaton on the median range
was much below che reference median,

Evidence of wastng (weight for-height) was more severely, exhibited
in boys than in gils in the 6—60 months age group, in which 51 (44.7%)
children of both sexes wcre below the reference median (1 to -3 SD),
with 33 (29%) grls and 18 (15.7%) boys (Fig 14) .22 (19.3%) children
of both sexes were actually wasted (at -2 to -3 SD) based on the WHO
(1983, and 1986) standard, with 17 (14.9%) boys and 5 (4.4%) girls

The peak growth for grls corvesponds to the relercnce median, while
the peak growth for boys was below the 1 standard deviadon (-1 SD).

Genenally, therelore, gils were much less wassed than boys.

Degree of wasang (weighte for-height) of the target group whach was
compared with the NCHS (1983) reference (and using Waterlow 1977
clxssificagon) indicates that 17 (89.5%) of the < ycar ald werc nuldly
wastcd, 18 (39.1%) of the 1.1.3 year werc moderately wasted, and 38
(77.6%) of the 3.1.5 year olds were morc scvercly wasted. . This
indicates a majority (73; 64%) of under weight age group.
| The arin circumlerence indicates that 18 (94.7%) of the <1 year old
vere more scverely wasted, 27 (58.7%) of thell-) year old were moderacely

d, and 48 (98%) of the 315 year old were also more scverely wasted,

ing the weigh ¢ for height pattern of wasting (@bd 22),
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wasted, ond 48 (98%) of the 3.5 year old were also more sevovely wasted,
confirming the weight for age pattern of wasting,

The skinfold measurcmenls confirms the arm circumforence Slatus, s swhivhs
18(94.7%) of the € 1 ycar old cchihited wasting, 27 (58.7%) of the 1-3
year olih were wasted, while all {(100%) of the 3-5 year olils were wusled
nostly on the third degreo leved (Table 22).

ln figure 1S in which girls tended to be less wasted than boys with
Vues distributell wainly along the wnedion of the reference aml with §
1 (17.2%) of the population gzbending ubove the 2 standaril devigtion (+2SD).
'Nie percentage population of the boys above the nicdian declined steeply,
wlile that of the girls rose stecply, indicaling a unique distribution curve,
and confirining the sharp increase in growlh from the 3rd to the 7Sth per-
centile as presented in Figures 16 and 17. Wasling thercfore inclines more on

the hoys than on the girls.

TABLE 20

Extenc of wasting (weight-for-height; using Z score) on children
10—18 yecars; n= 17

Nuaitional lcvel Boys Girls
Median® No. % frequency No. % frequency

——

—
o

Median reference = 3 03
Ahove 2 8D ! . i : A
Above 1 SD 2 2 R 10%
Below § SD ! 10% v
Below 2 SD ] 10% 2 20%
Below 3 SD 5 i : —~

10 100% 7 lm.

.“-‘“—_ -

‘Median rcfctcnc-c ;l’Ol‘; _N-(-:.H-S (FAO/AVHO/UNU 1985, Annex 2), (as taken
m Baldwin 1925).
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TABLE 2|

Extent of wasting (weight-for-height; using Z score) on adults
(218 years) n=18

Nurtritional levei

Males Ffemale

No, % frequency No. % frequency
Median of Refcrence® 1 20% 3 23%
Above 3 SD - - - -
Above 2 SD - = = =
Abovc ] SD - - 1 8.0%
Bclow 1 SD 2 40% ¢ 31%
Bclow 2 SO l 20% 2 15%
Below 3 SD 1 20% 3 23%

5 (100%) 13 (100%)

asin figure ' |7

weight.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

*Mecdian reference taken from NCHS (FAO/AVHO/UNU 1985 Annex 2),
(as given vy Metropolitan life insurance Co. 1960).

The observed weights for girls are below the 3rd percentiies bu siscs

t0 the 25¢th and 75th percentiles respectively, thus exhibiting similar pattern

Generally, majority (62.1%) of the 5—10 year age group ar¢ under—-



TABLE 22

Degrees of malnurrition using vanous indicatotrs — children 0.5 — 5 ycars, n « 114°

Age Normal Malnourished (in %)
{ycars)  (Standard) 1st 2nd 3rd Toral
>95% 90 - 94 85 — 89 < 85 Subjects
No. % No. % No. % No. % No. %
- —— — . <
A}’Tll <1 1 (0.88) 4 (3.51) 8 (7.02) 6 (5.26) 19 + - 16.67
Circum-
ference -3 19 (1667) 6 (5.26) & (3.51) 17 (14.91) 46 : 40.35
for age 3= 5 1 (0.88) 6 (5.26) 19 (16.67) 23 (20.18) 49 42.98
114 . 100.00
<1 1 (0.88) 3 (3.51) 8 (7.02) 6 (5.26) 19 16.67
Triceps
skinfold 1-3 19 (16.67) 6 (5.26) 4 (3.51) 17 (14.91) 46 . 40135
for age ¥i-S 0 (0.0 0 {0.0) 1 (0.88) 48 (42.11) 49 42.98
. 114 . 100.00

*WNHo (1983) standard - uging Waterlow 1977 classilication.
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Excenc of wasting in the adule (10.1.18 years old) is indicated i Table
20 which shows that the boys 5 (50%) in the 10-18 year age group were
more severdly wasted (-3SD) than their female 2(28.6%) counterparts (at

.3SD). The percentage of the population in the median weight rnge were
nil (0%) for both sexes.

Extent of wasting in the adules (»18 year old) is shown in Table 21
which indicates that the females were less wasted dan the men. While 3
(23%) of the women were on the median weight range, 3(23%) were con-
versely on cthe -3SD weight range. However, the smallness of the adult group
makes comgparison difficult.

Wasting of the subcutaneous tissue (skinfold measurement) of the
tarpee group (Table 22) follows similar weight.for-heighe pattem in which
18 (94.7%) of the <1 year old were wasted, 27 (58.7%) of che 1.1}3 year
dd wcre wasted and all the 49 (100%) of the 3.1-5 year old were more
wasted than the preceeding age groups.

In table 23 is shown the variations in seasonal growth between hasvest
and hungry season in the 6-60 month age group, which indicates that the
fematcs (40%) tended to be more sensitive to seasonal changes than the

males (20%). There were gencrally weight gain duting the sicceeding season

(the hungry season).

in th
Similardy, che deficit in weight berween the two seaons in (e

| "“2‘1». month age group was cx!\ibitcd in 30% Of the P°?U|3ﬁ°" (Tab]c

boys {at 35%) than the grls
deficic,

..'"_‘and the deficie was more manifested in the

5%)- though the 24 month age group CX}libitcd no WCIght
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TABLE 23

Variation in weight ——  harvest (1984) to hungry (1985) season;
6—60 months old childtea, n = 114

Age Sex Mcan weight diffecentials % weight loss
] % weght gain
6 malc 25%
6 female 21%
12 male 6%
12 female 18%
18 mate 7%
13 female -5% 5%
24 mzle 12%
24 female K%
30 malc 9%
30 femalc 17%
36 malc 11%
36 female —27% 27%
42 male 03%
42 fcmale -06% a%
48 malc —08% s
48 female 10%
54 male —12% X
54 female 4%
60 malc 21%
60 female —5% ds
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193 TABLE 24

Wasting belween harvest (1984) and hungry (198s) s€asoag - children
6 - 24 montha—n = 47

Age Sex Weight in Weight in

(mih) harvest hungiy gin in ;:e ;‘led D;Ildl *
$ea30n season Wwt. wt. gtowth Deficit
(xg) (kg) kg(om) gn (pm)

6  Male 6.1 8.1 2 (20000 4047 2047 0%
1 - 7.6 8.1 0.5 ( 500) 1356 856 63.1
1 13.0 140 10 (Jo00) 1356 356 263
¥ Ty 13.0 147 170700 - = =
6  Fenule 63 8.0 1.7 (1700) 4047 2347 58
12 ! 84 10.1 1.7 (1700) 1356 +244 2254
18 y 12.8 120 08 ( 800) 1356 $56 41.0
24 3 12.7 13.8 .5 (1500) - - -

“a Weight in hungry scason was taken six monthsafter the assessment in harvest sezsoq.

P

Nuiritiona) status (nang anthropometry) of children €10 ycarm (drawn [rom the
12 athsanmple houscholds:

The weight for height between 1984 and 1989 of children <10 years from
the samplcd houscholds in 1984 indicates various degrees of wasting (-1SD to
-3SD) (WHO 1983) (Tablc 25) because 8(53.3%) of the boys and $(25%) of the

g1is populations were wasted Similady in 1989 children from the corresponding

3ge groups suffered from various deprees of wascng in which 14 (73.7%) of the

boys and 7 (38.9%) of the grls were wasted. The boys however we re more sevelely

malnourished than the gids (Table 26).
In comparing the two periods 8(22.9%) out of the 35 (100%) children were
height) in 1984, 12 (34.3%) children were scverely

o0 the median (weight-for.
while in 1989, 3 (8.1%) outof

wasted, and 14 (40%) were above the median rnge, |
the 37 (100%) children were on the median 13nge, 12 (32.4%) wete mil

(16.2%) were more scvercly wasted and 14 (37.8%) children were above the
r the age group)

dly wasted,

' . 4 . h r
dn ranges. This indicates a vety slightly increased weight {lo

' previous 1984 period.
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TABLE 25

The nuttidonal status (weight-for-height) of children < 10
subsample houscholds in 1984 p = 35 gl

e

National lcvel Boys T
(Deviadon from median *) No. % frequency  No. % frequency
Mcdian 3 20 s 7
Above 2 SD L] ol 5 3
Above 1 SD 4 27 p o
Below 1 SD S 33 3 fe
Below 2 SD 2 13 2 ¥
Below 3 SD 1 7 - B

*Median rcfers to WHO (1983 ) reference.

TABLE 26

The nutiitonal status (weight-for-height) o fchildren €10 years, from
same 12 subsainple housciolds (1989) n = 37

Nutritional level Boys Gitls
(Deviadon from median®) No. % frequency  No. % frequency
Median 2 10.5 1 5.6
Adove 2 SD = - 2 11.1
Above 1 SD 3 15.8 8 44.4
Below 1 SD 8 421 4 22.2
Below 2 SD 4 21.1 3 16.7
Below 3 SD 2 10.5 - =

: *Median refers to the (1983) rcference.

~ Relagonship between nutrient intake and the nutidonal status of

hildren <10 year from the sampled households indicates that though

. -‘. intakes were low in 1984, better and higher intakes were generally

ted and were more evenly (60-78.5%) disnibuced amongse the age

1an in 1989 intakes (31-88.6%). (Tables 18 and 19). Protein -

d similasy pnttcm.’Liicwisc the cxtent of wasting on the target

’ versus 1602% {Of
in 1984 was a lictle less than in 1989 (14-3%

go]° . AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Morbidity pattem:
The total disease incidences for the study period was 158 and 106

during the hatvest and hungry seasons fespectively.

Fever was most prevalent in August and September (at 18 incidences
cach). Cough and catarth were most prevalent in October, December, and
February (at 10, 10 and 14 incidences respectvely). Diarhioea and or
vomitting were mast prevalene in August, Sepsember and March at 6 in-
cidences cach “The prevalence of isolated vomitdng or camrch was very
ninimal with 3 incidence cach in August. However, cach discase wended
© cut acress the harvest and hungry season (or the wet and dry season),

Table 27 indicate the prevalence of infecdous diseases n die children
in Scptember (wet scason), whicl was repeated n March (dity season).

However, the least periods of discasc incidences were July (1984) and june

(1985) (all in wet scason).

TABLE 2

Ranking of discase prevalence by season

Harvest No. of mcidences ilungry No. of incidences
Sept. - 40 Mar. — 39
Aug. - 34 Feb. — 23
Decc., - 32 Apr. - 20
Oct. - 24 Jan. = 10
Nov. - 21 May - B

]I.Ily i 7 June = 6
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TABLE 28

Parasitic infestation (chiidren 0.5 — § years)®

Harvest July-December (1984) Hungry J#uary-June (1985)
Parasites No. No. % No. No. %
Exam. Infested Infested Exam. Infested Infested

Hookworm 62 24 38.7 58 12 207
Ascaris 62 13 20.8 58 23 39.6
Trichirius 62 11 17.7 58 8 3.9

Tape worm 62 1 1.6 58 - 0.0,
Total 62 49 79.0 58 43 74.2

*Total examined = (62 +58) = 122
Total infested = (49 + 43) =92 (75.4%)
Haivest: Hungry infestation ratio = 49 : 43 (114%)

Parasitic infcstations: ——

During the cntire study period, Ascaris infecdon (30.2%) predomina-
ted, followed closdy by Ankylestomiasis (70%), and least by Tachinus

{5.8%) infection. Tapc worm infecrion was very minimal (0-8%).
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Ecolo?'“l facloes 3ssociated wilh malnulriton i e village:

Table 6 and figure 2 indicate that the socio-economic status of the com-
munity was generally low in which 78 (70.9%) scored <50% (Appendix 6).
Tahle 5 also reveals that 67 (62%) of the households were on thelow income
of N1-N200 per month) and only 2 (1.8%) were on high income. The
occupational pattern indicated that 63 6% househalds were petty waders or
peasant farrners or both (Appendix 7), (figure 3),while the rest were either
low scale wradesmen or employees on daily paid basis The literacy pattem
indicates that only 56.92% were literate and mainly on the primary and
post-primary leve! (Tables 6). An average family size of 6 was considered
large for adequate maintenance (Table 5).

The caloiie and protein intake of the individual was equally shown to
be low at 67.8% and 75% respectively per person in 1984 and 31%-98.6%
of caloric with 20%6—87% of protein (in all groups) in 1989 (Tables 10-15).
The multiple regression analysis:

The aim of the analysis is to determine the infucnce that each of the
independent variables (the household socio-economic status, the source of
food supply, and the nutrient intake) has on the dependent variable (the

nutricional starus of children <10 yeais). A sample of qualifed 60 house

halds who parnicipated in the analysis (@ppendix 14) indicated that.

On socioeconomic scarus and food supply, income and food supply

‘ itioaal status
system significantly (P<0.05 and P<0.01) influcnced the nutnooaal s

‘glﬁl\e. €1 year olds.
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Family ©Ccupation and food purchasing system influenced the nuui.

tional status of the 1.1.3 year ald, (though not at a significant level of Pg

0.05).

Family income, family size, and crop consumption and food pur-

chases influenced the nutridonal starus of the 3.1.5 year old (though not at
significant levels of P<0.05).

Fanily income, family size, and crop producdon sysccm influeneed
the nutridonal stacus of the 5.1.7 year old (though not at significant levels
of P<0.05).

While finally crop producton system, and the socio-economic variables
of income, occupation and education (on equal levels) influenced greaty die
nutiidonal status of the 7.1-10 year olds

In summaty therefore, income, family sze and occupation greatly
influenced the nutriconal status of 1.1-7 year alds, though not at significant
levels of P€0.05; except the <1 year olds where their nutritonal starus was
significantly {P<0,05, and P<0.01) influenced by family income, family
education, and food producdon system respectvely. Similardy food crop
production and food purchases greatly inuenced (though not at P<0,05
significance) the nutridonal stacus of 1.1.10 year old.

The effecs of nutrient intake on the nuaitionai staws of children
S10 year shows that the nutricongl status of the cnare children was vety
significancly influenced (P<0.05 — P<0.01) by their respectve nuaient
intake s

Test of corretation:
and the socio-economic,

: sane intake
The {aton between the nutrient inta
= groups (Fable 29).

factors and food supply are not strong for any of the age
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TABLE 29

Correlation cocfficient(r) analysis

| —

The co.rrclation coefficients for the asociation becween the nutricnt intake
of children (< 10 years), and the socio-cconomic status and food supply

N.1 £} 1 =13 3t-5 54-17 H-10

Var 08 Var 09 Var 10 Virll Var 12

VAR 01 - 0.26370 0.15935 0.41847 0.11959 0.11519
VAR 02 0.04323 0.17969 0.24153 0.11467 0.09204
VAR 03 0.02566 0.14113 0.30560 0.00537 0.26929
VAR 04 - 0.08875 0.07853 0.38687 0.16299 0.15383
VAR 05 0.03029 0.17960 0.23824 0.22150 0.29099
VAR 06 - 0.06353 0.22909 0.12811 0.18617 0.22850
VAR 07 -—0.20794 0.01509 0.19819 0.00591 0.08430

TABLLE 30

_The correlation coefficicnts for the association between theanthropometnce
status of children (€ 10 years) and socio-economic status, sources of
food supply, and nutrient intake

b el w0 el

-G -G ————

N.S<] N SM-3 N.S3)-5 N.S&i{7 N.5J1-10 yrs

Var 13 Var 14 Var 15 Var 16 Var 17
VAROI - 028730 012494 027250 0.36316 — 0.01403
VAR 02 — 034980  0.34970  0.33209 001303 —0.17312
VARO3 — 031906 023001  0.31268 021607  0.05072
VAR O4 +0.65308 003112 °0.45048 008372 -~ 0.08018
VAR 05 — 022877 0.11474  0.38082 °0.42448 0.2362:
VAR 06 °0.38786 011322  0.26947  0.39638 %(1)2333
VARO7 035500 020844 024338 020972 — % '
VAROB 019211 005955 — 008682 — 030905 = echnt
VAR 09 — 0.25698 *0.82191 0.01810 — 0.22896 031448
VAR 10 030463 002172 °0.79934  0.13499 o o)
VARLI 001563 030759 013321 *"083730 oo o
VAR 12 010374 0.10381  °0.46285 — 0.03476 '

*Significance (P < 0.05)
**Significancc (P < 0.01)
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TABLE 3)

The association (r} between nutrient intake of children and socio<conomic

status and sources of food supply

Age(ycars) < 10 year old.

The level of significance of association for al} age group is negligible.

TABLE 32

T'he assodation (r) between the anthropometric status of children (&10 years)
and soco-cconomic status. food supply, and nutrient intake

Age (years) Level of association:
<1 food consumption significant negatively I’ <0.05
((1-3 nutrient intake of M- 3 significant P<0.01°°
-5 Family size significant P<0.05°
Nudricit stahe of 33-5 yean significant - U< U010
Sp= 7 Crop production significant < 0.05°
Nuuaient intake of §¥%7 year significant P < 0.03°°
Z1- 10 Numient intake of 71-10 year significant P < 0.05
Degree of freedom —dr = 58
*Significant level 0.95 = 0.388
= 0.496

**Significant levcl 0.99
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The nutritional status of the children relatedstrongly with the soclo-

economic status and the sources of food supply to the tamilies. (Table
30). However. the strength of the assoclatlon varaiwith the factors
ond among the age groups. Thus significant correiatlon was observed
betw2en nutritional status and food consu mptlon of £ 1yea{P4 0 05),
u nutrlent Intakeof 11-3 year (P« 0 01)in famlly size and nutrient In-
take of3f-5 (P< 0 05;Iacrop produced and nutrlent Intake of51-7yeat

(P= 0.05), and in nutrient intake of %110 year olds (P<0 05)-
The nutrient intnke was not however signlfioantly corrolated to the

anthropometrlc siatus of &1 yenrdd;(ﬂble 29, 32).

Limitations in the study:

A case study of this nature though an Indepth investigation provides

a focus on only a lone community amongst numerous olher commu-

nities comprising Imo State. This study is therefore bound to be

limitod in its representativeness of the state. The following areas

are worthy ol note in this regard.
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Detcnnination of income level of population:

The problem onc is likely o encounter in the detcrmination of
monthly carnings ol a rural cummunsty, licaring in mind the sociocultural
(actor cxisting there should be appreciated. For example, the difficulty in
cxtracting facts on the sources of income and the amount made by the
individual is increased by the fear that the interviewer would expose the
facts and attract incrcased taxation on them, and also the fcar of exoe
acmand from dependants. However, the source of income in a rural com-
munity is ncver regular considering the subsistence economy, thus there is
no doubt that a small helpless houschola like that of a widow would make

less than N5O monthly.

Fuod and nutrient intake determination:

Efforts were made to determine the autrivnt intske of the individual
during the study. But the problem still remains on the accuracy of individual
food portion in a situation like in the study village wherc central dining from
onc plate by houschold membeis obtained (Passmore ct al 1975, Rockfeller
1963),

Individual nutrient intake detcrmination was therefore based on the
assessment of the individual percentage inttkce of the whole meal according

to the information obtained from the housewile or housckeeper, using a

24-hour dictary recall mcihod, However, since weighing method of assess
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ment |s More reliable than recai] 3 subsample of g\ the households

wae sutvayed vaing the weighting methad to supplement tho rocall method

The staples with high water content (1IWC):

| Effocts were made to provide comparable cdible portion (EP) of
jocal (oods to the nutrient values of a rccommended talile (FAO 1968)
by means of dtying the HWC local foods. However, the variations in water
contents of cthe staple foods of a region must be appreciated, for example
the fluctuations in water contents that exist in seasonal foods (particularly
the starchy root crops like yam, cocoyam and others). In determining the
FIWC, ncither the very fresh foods nor the very dry foods waeused, but
rather the moderately dry ones were used. Likewise the size (quantity)
of the fresh crop was equated adequatcly with the size of the dry crop as
during the storage periog,(eg. 1% fresh maize on the cob was cquivalent to
I moderately dry maize on the cob.)

Moisture content conversion values were used such as:-

% dry matter of survey food ffgd (in gm)

. X
% tiry macter of reference food !

Vitamin A declermination:

Since most vitamin A sources Were from vegctable onigin (red paim

oil, and dark green vegetables), and very little from animal sources (crayfish,
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fish and milk), Vegetable sources were converted to Retinol cquivalent

(by dividing with 6) during the calculation of nutrient values.

The protcin quanaty:
In compiling the protein intake in gm, the protein quality theory

(FAO/AVHO 1974, FAO 1968), was taken into consideration by reducing
the mixed protein content of 2 meal to 65% during calculation since the

study community consumed dicts based on mixed vegetable proteins dicts

(maize, legumes, green vegetables, erayfish and fish).

Qeight versus length valucs in anthsopometry:
It is appreciated that the recumbent length value used for younger

children is greater than the standing height value by 1 cm (approx.) for

younger children, decreasing in magnitude (0.5—0.7cm) in older children

and adule. The conversion formular (Height, cm = length, am minus} (3 -

0.03864 x age, month) as given by Stephenson ct al (1983) was however

. b o t
not cmployed in the prescniation of height/length values in the prcsen

Sﬂldy.

The nutritional status:

, : . \ such as
That the nutritional statiss IS determined usng many vanables (

d faboratory ¢xaminntions) including

clinical ¢xamination, radiological, an

: Ly yrimanl
anthropumetiic measurcments s “PP’“‘““" This sssady S5l 4

the anthropometsic technique.
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CHAPTER 5

DISCUSSION

The objective of this study is to trace the natural history of malnutri-

tion in a wvillage Ly identilying the ecological factors. The detenninants of

malnutntion arc known to include some stlected socio economic factors,
food production and consumption tendencies, scasonality clfects on food

production, [ood intake and discase pattern. This chapier considers the
entire situation as it alfects the extent of malnutrition, the impact o reach
faclor on Lhe wulricnt intike, and therelure un the nutritivnsl status partic
cularly on infant and children and discussed in relation to the socio-ccono

mic situation of the study community in relation to other similar iural

communitics.
The existence of the study population on the basis of kindred units

! ¥ h
pattern of dwelling cnhances protection of houscholds and facilitates the

exccution of village projects (Gilles, 1963).

‘The demography of the study population indicates that the p eschool

a-
(29%) and the school age population constitutated 60% of the total popul

= -
tion ‘while the adult ( 7 18 ycais) constituted 0%, thus indicating a P

ich i tion of thc
pondcrance of children population which incrcases the popula

g gup in pro-

) 1 Lhus creatin
: ruduclive uncs
lploducllw.' sector owr the prv

ar to F¢RP1ts ON Akufo village (Gilles

ductive processes. This situation is smil

1963) and on a Banglades h village (Vussain et 3l 1980).
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The presence of 34.4% of older adult jn thie conumup ity is suggestive

ot dierly population including the 4.20% of the 60 years old which also
included S centinarians, Tlus bnding also confinn the report of 2 7%
cldedly population of the Akufo village, and also reveals thelougerlife span
existing in such villages. Flowever, the age trend indicated a greater popule
tion of adulwm, (318 years) (39.7%) followed by thac of preschool age group
(24.1%). The primary and post primary school age were each the least in
population following the outward drift of these adolescenss to urban arcas,
and thus from rural occupation (farming trading) to that of schooling
domesnc jobs ar job apprentceship — the trend which was also reported by
Gilles (1963) m Akufo village—Nigeria, and Hussain and Abdullah (1980)
in Bangladesh. The preponderance of female adulis (330 years) over the
nalc counterpart (at 12.5:86 rado) is usually found wathin the Nigenan

culnze, following die polygynous nature of fanilies (Gilles 1963), otherwise

the overall vaiiance berween male and female population was gencrally
minirmal (238:289).

The socio economic stalus of the convnunity:

The socio-economic assessmcnt showed that 78% of the houschold

population was rated as of low socio-econoiic staqus, 24,6% raced = of

middle, and 4 6% raced 25 of high socio-economsc status, These pungs were

; munity mem-
bowever in relation to the 300 0-culral #seszment of thecom 4

ben and cannot be cquated fo identical soci®econome
the 30Ci 0-ec ONOMIC ranng has

staqus in a METO

polis o in the devddoped countries Similwly,
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no bearing on . the class swanification observed in certain Ty -

tropical regions as reported in Nepal (Nabano 1981), in Bangfadesh (Chen
ct al 1979) or in Zaria, Nigeria (Tomkins 1981; Longhurst, 1981) where the
land tenurc system created wealthy fandlosds over poor paasants.

The income of the community members was csscntially derived from

petty occupation (such as combination of pcasant farming and petty trading)

and the small sale artisan jobs. ‘I'he problem therefore in decermining the

income uf such 4 fumily should be appreciated.

It was howcver obsenved that over 60% of the houscholds were on low
income (1-N200) by thcir own standard out of which 15.5% wereopseN50
per month. ‘I'his Lendency s obvious since occupation ase subsistent in
nature. The income for examplc was derived mainly from farm product
sales, gifts from 1clations and petty trading. The pcasant cconomy obtaining
in the study village is thus synonymous with rural poverty as discussed by

Chambers ¢t al (1981) and Longhurst (1981) in which the c haracteristics

of rurmlity kept revolving and perpetrating poverty and inadequacics.

. : ST a9, .
O ! £urthorlaiiza by s obtained in the stuly vithge both Stusbiang, e

wifc and even the o[fsprings (cxccp[ {or SChOOliﬂg) contiibuted In Lhe main-

: hil
tenance of the family; the wile was responsible for louse hold cxpenses while

i commu-
the husband was responsible for major CXpenscs fike school fces and

-
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nity conttibutions, and also complermented domestic expenses where nece

ssaty-

The female spouscs engaged in similar occupation as their male counte-
parts because the wives were not culturally restricted (o only houscholds

chores in contrast to their counterparts tn Northern parts of Nigeria (s
reported by Simmons 1981) and Longhurst (1981) where sodo-cultural
factors limit the choice of occupation to only traditional food processing
and food preparation.

The high income camers (21.8%) who were on N450 per month, were
on paid employment (such as civil servant), and the wealthy farmers (who
were on middle income cadre of N201—400 per month) cropped on yam and
palm products’a little more than the rest of the community members and

werc not comparable to the wealthy (arm land holders who farmed vast

lands on livestock, groundnuts, and cotton (Chanbers es al 1981, Chen ct al

1979, Nabarro 1981}, or on coc03, coffec and cola-nuts (Collis et al 1962)

dlcss [srmers.
thareby employing in their farms the peosents or the lan

.  this community,
In summary therefore, the occupational pttern i T

lld Ca 4 P ¥ o] h.l m' bci119
i 3 tce lhut mnjoriw (ﬂ'lc‘llt‘ wtd lcmnlc) cngagcd in pPe nt [ llu

d h d h‘ tori |Ow mOl\tllly
mmplcmgntc \vit pcuy tri ing W ICI\ plﬂcﬁd mnjonly on

d artisans were mostly cngaged n

camings. Likewise, the sclf cmploy¢
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masonry, cdIpcntery, automobile engineering (mechanic), tiloring and hair
dressing. The style of the cconomy, the land holdings [rom the scarce lands,
and soil type all contributed immensely to the subsistent farming system
and the low socio-economic stalus of the community as a whole, in contrast
to certain other parts of Nigeria with vast fanu lands facilitating large farm
holdings that make for improved csh croping.

A pulygynuus Lunily was ocvpuscd ul Lwu ur e wives, el eon-

stituting o houschold though wath une husband is the head of the extembed

{amily. The community wasa chistian onc and was not a highly polygynous

vne. The impact ol a lage Camnily sisc o@t & Lotschiobd i che Bmital per

capital income allocation, limited education I¢sOUsCes, and housc kecpirg

resources including feeding resoufces, and also the increased demand {rom

poor nutritional

family members. ‘These precipitated (ot poor {ccding and

status. ‘[he avcrage (67 2%) houschold size was 5-8 though a [cw cscs ol

11 and 1 member family did cxist. However, o typical Nigerian family of
7_8 members composed of the father, mother, § living of[spaings and 1

the study village i considercd nosmal, but problems do

house help like in
old resources participarly the

arise as to the distribution pattan of househ

general knowledRe thnt the intea-family

food (Rackefeller, 1963) for itisa

¢ Nigerian socicty 15 discriminatory (morc

‘food distribution systcm in th

protein (ood like meats, pouluy, and c£E)

' $0 on the distribution of anima]

™
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in favour of the husband (Chambers e 4 1981, Rockefeller 1963 Hussain

and Abdullah 1980) who is the head of the house, the adul; male offsoc,
, pring

(if any), the wife, and lasdy the children who are gven the last bit without

the meats ar fish because ac the culture has i, giving the young childien

meat, fish or egg will induce them into swaling food (Rockefeller 1963)
This poinc 1s of particular significance in the study village where mea} con

ssmption was{ros,common feeding pot. The food intake of the younger

sibling was thus bound to be deficient. The family size isuc and the defi-
cient feeding patteen even with the dite socioeconomic classes have been
reported by Longhurst (1981) in his study and also in the Uboma (1963)
village study.

The adverse cffects of successive births or multparicy on a mother
with large (amily is obvious (granting limiecd income) and this resuls o
maternal nucricnt depletion and poor nuttitional status. This notwithstand-
ing mothers in the study area and the environs xspired to have up to ten or
nore peregiancies to ensute the survival of at least 10 offsprings. Cultwrally,
this was che highest presdge accorded a mother which culminawed o a
celebration of “]gbu eghu ukwu' (daughtering a goat in apprecianon) for
the mocher. The reasi ng of the offsprings was not taken into consideraton,
ance relations could adopt some for raring of % domestic hel ps. However,

chrisdanicy and modernizaton are both modifying this culture.

h
The housing pattern in the village scemed not to have postrayed the

3 .. because the leved of
Ut socio-cconogruc Status of the community, this 18 us
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the housing structure was above the income level, where 66%-82% of house

holds constructed modern houscs (with cenient/zinc and windows, and only

13% still had mud/thatched housing. This situation also revealed the appre-
ciation of good sanitation by the community which was veiy high, equally

so was the refuse disposal system. These observations were in contrast to

reporsts from some rural villages such as those in Guatancla, (Mata 1978).
IL would also uppcar that the acsthetic valuc of cummunity wus guite high

as indicated in the competitive housing structure,

To further prove the sanitation level, ap water supply though not
regular to the community existed nearly a decade ago and has since been
supplemented by other sources of water supply — rain in rainy season,
strcam water in dry scason and pond water lor preparing lastn products
during harvest season, Water supply therefore did not require much energy
expenditure on women and children such as created a threat to eneigy
deplction on their counterparts in certain rural villages seen in Nosthern

Nigeria (Fox 1953, Longhuest 1981, Tosnkins 1981, Simsnons 1981) or in

Indian villages (Chen ct al 1981).

As a predominantly vegetable crop producer, such foods as meat and

fish, poultry, cggs, §rains and cereal products were purchased to comple-

- ; ' ccon such
ment the staplc, foods. Considering the village subsistence cconomy,

basic but essential foods as craylish and smoked {is
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purchascd than meat. milk or egg because of the expensivenes of the lacer

while eggs were rather sald than consumed, Beef was spazingly purchased

for special Sunday dish, or during cclebmtions, Byt Sugar, rise, bread

ogbono, cow pea and such others not produced were ll purchased (Table 6).

Comparison could not be made between purchasesin this saudy, and
purchases in other studies like Uboma Study because of currency exch ange
differences and dme lag (1963 versus 1984). Equally so. the quantty of
equivalence in Naira (N) would not be suicly reliable and realisac since
price fluctuacions and inflatons werc prevalent at the period of seudy. Fer-
mented cassava and garri amongst root starches were purchased most by
houscholds (N26.50 per month per household), despite the extensive pro
duction of cassava in the area Meat and fish purchases followed at N18.3
per househald per montly, and fruits and vegctables lasc because these were

grown in large quantides.

The mitritional atatus of the communily:

The question is whether there were evidences of poor nunitonal status

i i ' i essinent
{malnutriion) ohserved in the commumity. The anthropomeaic ass

. ] . m
done on the subject shows that there were deficits in growth 2 obmins

: c nave
many rural communides of the dcveloping countr.es. The comprche

. : : a d re.
anthropomenic data was compiled using die intemagonally &cepte

k 9 9 A ix 8 nd also (hc

‘CrellCC5li c thc NCHS (WHOI 83, WwHO 1 80} ppcndnx y 9 r

Wa F he helor-a
feﬂow (1977) standard; and references or cxamplc d'c '8 S‘
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which indicates the degree of rerardaton or stunsedness reflecs the long
tcem nutient depiivaton, while the weight-for-height reflecs current
wasang (or malnutrition), according to Jelliffe (1963), Waterlow (1977)
and WHO (1983, 1986). The above refcrences are dius cmployed in com
patison with the observed indicators on the infants, children and the aduls
in arder to determine the extent of deficis m the various anthropometiic

indicators used in the scudy population. ¢

Considcting the NCHS {WHO 1983} reference, 45.6% of the preschool
children suffered various degrees of wasting in which the scverity of wasdng
(:3 SD, weight-for-height) was more obvious in boys (8.5% of their popula:

tion) than in grls (3.6% of the population).

Sixey-four percent of this age group (both sexes) were similasly obsct-
ved to exhibit varicus degrces of wasting (weight.for-height} using Wateslow
(1977) classification, in which the>hS5 year olds exhibitcd the most severe

wasting while the 1 year olds cxhibired the least wasting,

Evidence of scvere ssunring (at —3 SD) was also ¢ xhibited more in boys

than in gtls. .46% of this age group (both scxes) on the whole were obser-

ved to be mildly to sevetely stunted, csPcciaIIy on the 1.1.3 year olds.

ight inde
The muscle and subcutaneous wasong cquaily followed die weight index

pattern.
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In comparison with other communiges the extent of PEM revealed less
wasdng in the study preschool children (at a population percenrages of
44.7% than reported in their counterparts in Dayi (81.4% populaton) and
Gamzago (89.4% of population} in Northem Nigeria (Simmons 1981,
Longhuist 1984}, But the reverse was the case where only 10.1% of the
Nepalese counterparts were reported wasted (Nabarro 1981).

In the study population wasting was observed more in the 12-36
month olds especially in the 24-36 month group (Watetlow 1977), This
observation is consistent with reports by Rowland et al (1977) in Gambia,
by Gilles (1963) in Akufo village, (Westerm Nigesia), by Longhurst (1984)

in the Canibeans, and by Nabarro{1981)in Nepal.

Considering similar communites data also revcals that while 46% of
the study populaton exhibitwcd various degrees of stunting 35.5% of Dayi

(Nigeria) and 52% of the Nepalese counterparss exhibited similar stunted-

ness. That stunting was more common on thekl-3 yeas olds in the sudy

population was confirmed by Gilles ssudy in Akufo village and Rowland’s

et al reportin Gambialy9 13}

’CI’OWlh pallcrn Sl ycm to >|8 yurs:

Over 51% ot the 5.1—10 year age grovp sulfered from mild to mode-

10.1-18
with

’ . d'
' wasting (weight-for-heighe), while 50% of the boys @ the

‘ 1
ds were severely malnounghed (—3 SD) in contrast to the pris
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20% of the girdls malnourished. Wasting was howcver more severe on the

10.1-18 year age group than on the 5.1-10 y€ar agc proup, a8 is consistent

with Nicols (1959) tindings on the 7.1-9 ycar old (Narthemn Nigeiia).

fn the > 18 year old adules mild wastng was observed in 72% of the
populadon. But the womenfolk exhibited inore severe wasting han the men.
This obscrvation is also in agrecement with Nicols (1958) Gndings on the
Nigerians subjects in which subjects from the southern zone tznded to be
sinaller than their northern zone countcrpart. [t will be observed that growth
pattern of subjects tended to deteriorate with increasing age up to adulthood
and this might be ataibuted to increased physical acdvity {toiling) (particy-
larly the womenlolk) that is associated with subsistent economy *

[n summary, the presence of malnutriton has been established in the
community but in a mild to modcrate leved pardceularly in the preschool
children. The gencral nuniidonal s@arus was however highcr than in many
other comparanve developing countrics, where anthropomewic statusy was

itluenced by the hassh s easonal changes in food consumpdon pattem, and

also the poor weaning practices oOf breast feeding patem = reported by

* Hauck and Tabrah (1963) in Awo-omama, and Omololu (1972) in Westem
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The seasonality elfects:

Climanc variations refer to variations in the wet {12iny) and d1y season
obscrved in the study area which in wm effiected changes on crop produc-

tion and consumption pattern. The synergetic funcdonings of 1ainGll, zar
perature, winds, relative humidity, and the solar energy on food producton
pocesses must however be appreciated since 1ainfall does not operatz in
isdaton in controlling plant growth or food crop production ¥he climaw

in the swdy village and the entire castern zone of southem Nigetia exhibit

a biomodal character (Chambcrs et al 1981) in which a prolonged raintall (wec

season) with short dry season are evidenced within the year. There was

for instance a peak rainfall in May and August (336mm and 350mm res-

pectively) in 1984, with an inter.ude of short diy scason in November —

Febeuaty (SImm—S5. 1mm per month) in 1985, (Federal Mexcrological

Department, imo State, 1985). This i typical of a tropical climate, as

. = o ’m
cmﬁrmcd by Nwosu et al (1980) reporong O uoptcn] rain forest reg)

n i _ 1t may theicfore be as-
with more than cight months of rain in the year y

ical cro
sumed that the rain was aquua(c for the growda of the xopical crops-

i of study.
starchy roots, fruics, and green vegetables — tiroughout the year y

in the study area and the environs 18

Wet season (April—Novcmber)

with
y scason sny non ymous

is d
not synonymious wi th hungry season nor 1s @f

; v 1962 Chen et
2 e (Davey, '
st season as obtains in the ununodal climat ( y
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d 1979: Simmons 1981, Hussain 1984}. This is because the two climaic
periods afe not disdnct from each other since petods of heavy rains alter
nate wath periods of light rains during dhe year (as observed from August.-
June 1984/85). Similarly, the wet and dry seasons do not suicdy coincide
with planting and harvestng seasons respectively though the rins are e
quited to initiate plant growth. For example, March through October were
periods of heavy rains, as well as periods of plandng and harvesting such
crops as maize, vegetables and yams and palm fruies (for consumpdon),
while November 1984 to March 1985 —~ a period for diy season was a
harvesting period for yam, palm oil cocoyam and some vegctable. This is
in agreement with the study in Uboma in 1963-64 (Rockfeller 1964)

showing the production of similar crops.

Seasonalily and food production:

During hungty season (January—June) food is expected to be scarce

except for stored foods. But the

flect

because food crops have all been planted

hungry scason in the study village did nox exhibit a ouly hungry e

: ' ‘ as Cassaya,
because g a region with a biomodal clunate food producdon such

cocoyam, palm oil green vegetables and maize condnued. The harvest

~season merely served as a period of increased producdon of these staplc
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foods. Palm il production which dominated other ¢rop produedon during

the dry or hungry perrod formed the cash cvop for the community, bwt the

palm kenel which contributed a major export product some dirce decades
ago was at this period rendered irrclevant economically, except for con-

sumption (25%) or as firewood for cooking,

Some sub-tropical countricslike dic Indian sub.cont nenchave reported
disinct wet, dry and monsoon scasons. (Chen et al 1979, Walsh 1981),
while others reported distinct long dry scason and shorter wet season in die
northern zones of the sub-tropical countr:es like Nigeria (Longhuist 1981,
Tomkins 1981), in Kencba~Gambia (Fox 1953, Rowland et ad 1977), in
Ghana (Davey 1962. Longhurst 1981) in Zambia (Klian and Gupra 1977),
in Uganda, (Rustishanuer 1974) and in Kenya (Eochdal et al 1968). These
are characteristics of unimodal climate with disinct planting (wet) and
harvesting (dry) scasons. These regions [(all within the ccreal/grain/legume

producing arcas which require the long dry scasens for ripening and drying,

and for storage of crogs.

. : rthem
{n effect therefore, the unimodal effects asc observed in the no

20nes of the countsies, while the bimodat effects are observed in the

: iseria forexample
sOUthern zones partculatly along the coastal regron of Nige P
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Though the harvest and hungry scasan observation in the study village
(1984/85) arc used in comparison with other established seasonality, This
scasonal pattern under study may require a longer span of observation for
seasonzl confirmation.

The production/consutnption pattem in the study village did not vaty
significantly since 40%—50% of all food crops produced were consumed.
However, grains and cercals (except maize) were not produced and were
thaefore not vety much consumed. This is in contrast to the staple [ood
production and consumption of maize, millets, rice and legumes on the
northern zones of Nigeria and West Aftica (Nicol 1959, Tomkins 1981,
Longhurst 1981, Davey 1962). With a modified climate.

In the study willage also fish was not produced and thcrciore was
poorly purchased and consumed. Livestock was very inadequately produced,
and such were the West Alniian dwarft goat, and chicken which were cash
pruducts and therefore were sparingly slaughtered for mere consumption

except for special ccremonies. This short (all affected sdverscly the con-

' ' ' i ' hey were not pro-
sumption of livestock ancl animaf protcin foods since they

duccd. This is in contrast to the producuon of large quantitics of cattle

and poultry as major csh carners in Northern Nigeria, and the conscquent

sonsumption of these products.
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in summary, the climatic conditions which is biomodal in nature
faalitated all the year crop production, and therefore all the ycar round

consumption of food crops of root swarch origin. Except for the quantity

and perhaps for a few crops like yam, food was available through the year

creating a situation of no distinct laryest or hungiy period.

On morbidity and mornality pattan, convulsions as a sympiom of
acute discases ranked highest (10.9%), followed by fevers and malaria (5.5%)
in the cause of offsprings deaths. Malaria as assocated with convulsions or
fever was most prcvalent in August and Scptember (198+4) being a wet scason
repeating its prevalence in March and April being a diy season, indicating
that the disease occurred in all seasons since it is endemic in Nigeria and
West Africa as a whole.

Cough, catarh and fever in combination which was assumed to be the
symptoms of respiratory tract infection, was observed to be the next pre.
valent disease occurring mainly during December (1984) and February
(1985) which were the dry and cold harmatian period. The incidence was
logical considcring the dusty atmosphere which was conduave to droplet

' ] 1a, cere-
discase (yansmission as in cases of air-bome disecases of pncwnonia,

brospinal meningitis (CSM) cte. that were prevalent in Zaraa region (Tomkins

1981) during the dry scason. No aises of {CSM) was however observed in

the study village.
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Diarrhoea and vomitting (as food and water-assodated infections,
(Buck ct al 1968) were a@sociated with gastroenten @s. The incidence of onc
or both symptoms was minimal and did not seem to occur in epidemics,
nor was diarrhoea or vomitting assoaated with any pardcular scasor, thus
conbrming the questionnairc responses in which diachoea ranked least
(3.6%). This is in contrast to other repors which assocawed diarrhoea and
vomitting with wee season resulting rom conaminated water and eefusc
di sposal inadequacies in the Zaia zone of Nigeria (Tomkins 1981, Simmons
1981), or in Africa {(Gambia) {Rowland and Whitehead 1978), andin Nepal
villages (Nabatro 1981),

The low incidence of pasmroenterids in Umunwada village was not
unrelated to the elauvely high standard of environmental sanitadon in
which refusc disposal was highly o:ganized), in contrast to Mara's (1978)
findings. Also, the acceptable weaning pattem of prolonged breast-feeding
tended to reduce the incidence of gasooenteritis in the village since there
was no bottle feeding which was usually implicated wids weanling diarrhoea
and the consequent episodes of PEM in children n developing counuies

{(Wrly and Aguirre 1969, Omololu 1972, Morley 1968, Gordon ¢t al 1963,

Rowland and Whitchcad 1978). However, whatever diarthoea did occur in

the wet season (August-Scptember) was consuient with studies by Oke-

dhialam & Grange (1981), and Gilles (1963). The incidence of diarrhoea in

the dry season (March and February) is cqua]ly consistent with the knding

o Chen etal (1979).
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Theretare, the period with the Bfeatest prevalenee was die mansgonal

period be eween August—September being the end of the wet season and also

October—December being the beginning of dry season. This is in agrement
with the community's general beliefl that the change of climauc season was
always marked with increase in disease episodes,

[ntestnal parasidc infection is described = a threat to nutndonal
status because of its depletion of numients in the inwestnal zact. Hookworm
and roundworm infections were observed to be the most prevalent {20.
7% and 39.6% respecdvely)} though not as heavy as was reported by Giles
n Akufo village with hookworm {71%) and Ascaris (70%). Infestaton ten-
ded 10 be heavier during wet season (78.8%) than dur.ng dry season 64.2%.
This observadon is consistent with reports from some developed eountnes
but © not explainable. The prevalence of hookworm and ascaris infestadons
during wet season was also reported by Lathan et al {1983) in Gambia
Trichiuris-Trichurivra infestaton tended to be minimal (3.9%) while tape
worm inlestation was almost nil. The death rate per 1000 for 1.1-3 year olds
Was 222 giving 46.5% of the offsprings death, and the age at which most
deaths occured was 1.1-2 years. The preschool age group thus recorded the
highest dcath rate in the village. This is consistent with ccports of the pre-

valence of childhood mortalicy from other devdloping countsies. The death

rate of the study populacon appeared higher than was eeported in certain

b—Bangladesh with 154/1000

prs of the developing natons like Mada
village - 196/1000

(Chen et a] 1977), but was Jower than that in 2Zaria
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(Longhurst 1981). The predispasing factors 1 all deaths are similar being a
(actor ot under development. In Akufo village, it was 430/1000 in Gambia,
40071000 (Gilles 1963) such as ignorance, poverty, poor environmental
hygiene and sanitation and paor nutridon.‘The fcrmale mortality in the
study was sligltly higher than that of die male counterpart and this & con-
sistent with Madlab (Bangladesh) report of higher female death ratw, doug
causes of death differed significantly. Thase with more pregnancies tended
to have offspring mortality, a sitcvadon which conbrms the idea that poor
mutridon as a result of a large family does increase predisposition to in-
fectious discases Some poor child rearing practices, however, are known
to conttibute to the increased intant mortalicy (Omololu 1972, Weay and
Aguire 1969). The adverse eflects of these on food intake have been re.

ported.

The impact of tnorbidity on mortality rate in childhood has been dis
cussed (in Chapter Two) by Davey (1962) in Ghana, Einstein er al (1972)

in Pakistan, and also by Rosenberg (1977), and Hussain (1984).

The cluldhood morbidity in the village notwithstanding the percen tage
popordon of wives with neither offs pring mortality nor abortion was sull

much higher than the reverse.

The lugh morality mto of male spouse cver the female (20:0.05)

; h
Was not explanable excepe that the life span of men is known to be shorscr

than that of wornen (McLaren 1976).
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There are cvidence of changes in b°dY ske resuld ng from vanaaons of
disdnce harvese vesus hungty (unimodal) season in certain vopical and
subuopical regions of the world, Duning the hungty or planting season wi th
the peak physical exertion in farm work, coupled with seduced food incake
vatious degrees of weight loss arc evidenced particulaly on che toiling male
and the growing children a reported by Longhurst, Simmons and Fax in
their Nigerian studies, and by Nabarro, Chen and Chawdry in the Indian sub
contnent studies Conversely, there is lictle or no change m body size
(weight) on regions with little or no distinct harvest or hungry season {bimo-
dal season) since there are available foods to compensate for the peak
physical exerdon duting Garming Such regions 25 are found on the coastal

or southern zones of the countries have been egually invesdgated {Hussain

1984, Chen cc al 1979).

These minute changes in body sizes involve weights which are the

most sensitive indicators of malnucrition and which exhibit acusxe wasgng
symptoms in the study villages Changes in weight in the preschool subjects
during harvest and hungey pcriods indicated minimal difterences which

also indicate the unimodal regions whose population had reduccd weaght in

hungry and increased weight in hatvest season, a contrasung rcport fom

for example (5.3%) of 114 preschool children lost weight during the hungry

scason (1n 1985) in which 4 (3.5%) were grls, while 108 (94.7%) other

. 1
gauned weight signiﬁcantly.‘l'he hungry scason peuod in the study village
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also revealed wastng only on dhe first degtee level . The fernales lended o
be niore sensifive to negatve weight changes dian die nales an observaton
more consistent with Nepal seudy (Nabarro 1981), where female siblings

exhibiced more weight changes t1an the males,

In contrast to Nepal srudy (Nabarro 1981) hungty season in die study
viliage did not appear to have induced weght loss on dic subjees. That
5.3% of the children populaton had weight deficit could possibly be a func-
tan of lactors other than the effects of variadon in hungiy or harvest
season. These changes of weight deficit were also reported in such regons
xs experienccd'the distnct wet and dry, (hungiy and harvest) scasons like @
Rencba (Rowland ct al 1977, Ghana (Davey 1962), Zaria province (Simmons
1979, Longhurst 1981, Tomkins 1981) and many more.

In summary, the study arca tended to exhibit bimodal climatc func-
uons and therefore the hassh effcets of distnct hasvest and hungty seasons
were not very pronounced. Equally so, the scasonal diseasc pattern did
not exhibit distnce differences except in confrmadion that such disease
@ Malara tended tended to be endemic, and dhat diarthoea and vom cang

(g trocnecritis) did not assume an epidemic proportion except on individual
family basis and such incidences were minimal.

Generally, the growth pattem of the child did not exlubit negacve

changes as a result of hungry scason of that period rather, there were con-

. ‘ icits in adules  —
sistent weight increases. There were evidences ot weight delicits
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which were not the consequences of seasonal changes. These obsetvadons
were in contrast to repores from other countries partculady on die Northem
zones of West Africa which exhibited unimodal climatc effecs, and which
therefore suffered the effects of drastic disonct hungty and harvest semonal
efteces which evidence acute malnumition dusing the hungiy (plantng)

scason.

The mean food intake per person for the harvest season did not vary
significantly (409.8gm and 422.0gm respecuively) though, there were larger
variatons (in SDs) in quand ty intake amongst the househalds. This sisuadon
scemed to be influenced by the household sizes. Foc example the houscheld
with larper family size tended to consume a daily mean of 200—-300gms of
food per person, while the smaller member houschold group sended to

consume a daily mean of 400—600 gm per person.

The energy intake was on the deficit for individuals pardculasly on the
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 (20%—87%) and more likely to predispose to PEM or Kwashiorkor,
The energy intake deficit has always been a problem facing the deve

’°P">$ countrics bccausc of the prcvaﬂing causagve factars, but the extent
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of the d:ficit varies for various reasons in various regons Below, for ex
' < J

ample, are varying quantities of cnergy intake per head per day by diffe.
reng Tegions,

Uboma-Eastern Nigeria — 2110 Kcal with 45.4 gm protein (Rock-
feller 1964); Tangaza~Nosthern Niger.a — 1984 calorie with 64.3 gm protein
(Nicol 1959); Dayi~Northem Nigeria 1981; calories with 64,3 gm protein
(Longhurst 1981). *'U" village—Eastem Niger.a 1620 calories with 19.5 gin
peotein (the study village 1984). Madab-Bangladesh 1963 caloiic with
50.3 gm protein (Chen et al, 1981); Akufo—~Westem Nigeria 1943 calories

wi th 35,0 pm protein (Gilles 1963); and the FAO (1985) refe rence intake of

2398 calories and with 30 gm protein,

The above indicates that the study village consumed a net energy
comparauvely lower than the other counterparts, Niol (1959) did report
of caloric intakes larger than the requirements. For example in Tangaza
2398 t0 2910 calorics were consumed in various villages in nortiem N'gcria
with the accompanying high protein intake (103 gm), almost consistent
with the types reported by Simmons (1976). This goes to indicate die

large calortic intakes tn the north than in the south. However, Nxol
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cqually Teported the larger body sizes of his subjects than in the south,
while Longhurst (1981) reported of the excra cneigy expenditure by these
subjects during fann labour. But since individuals require various amounts o f
cnergy considering their various sizcs, occupation or climate, it becomes
difficult to assess preciscly individual needs, (FAO/WHO 1985). The adc-
quacy of caloric inrake cannot thercfore be decisive,

The mean daily caloric inptake per person {considcring both seasons)

was 1020 (6.8 M].). This inclicated 67.6% of the rcquiremenl| of 2398 keal

(FAO 1985) showing an overall dcﬁcit.in energy inlake

The major sources of caloric in the village are 5  palm oil (42%),
cassava products (32%), yam (13%), and coeoyam (6%), (Palm oil ranked
first because of its caloric potentislity and also palm kemel, (Fig. 10).

A no-significant difference in energy intake betwcen the seasons was
conlitmed by a student ‘'t test at P<0.05). The test confims cthe fact
that similas food quantitics were available for buth scasons, and that the
houscholds consumed the food alike granting the scasonal  effects on
food production. For cxamplc, fermentcd cassava, and garri — the main
staples were available in boch seasons, Yam was however more availabdle
in harvest sezson than in hungty season. While the stored yams in yam bams

were still gvailable to augment consumption (Rockletler 1963), palm oil,

another staple, (as well as & cash crop) was morc available in the hungry

scason, to augment calorie intake. Green Vvegetables were Carent NUNER
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large quanditics as di fferent cypes werc available at different seasons of the
year, “ugu” (Telferia) in harvese and *“uha” in hungry scason, hence dic
incresed percencage (of reference) intake of vicamins and minerals (except

for iron) by individual age proups.

It lias been reported that diets of che developing countries have a
protein value of 70% — 80% relative to egg protein (McLasen 1976) in con-
trast to those of the developed countries with 80%—90% value. This esd-
mate would appear to further lower the protein intake of the study village
relative to egg protein, granting precise chemical determinadon However,

the percent of reference protein intake has indicated a deficic of 65%

The protein intake pattern showed that there were no significant
differences between the harvest (18.4 gm 3) and the hunpgiy 20.6gm $)
scasons, The sources of protein in both seasons were simila. But crayfish
was the major animal protein source because of its cheapness and i use
in evry dish, this was foltowed by smoked (ice) fish because of i s cheap-
ress eoo, Otlier vegetable protein sources were palm kemel (consumed =
regular snacks), oil-bean and breadnut (a popular delicacy for the com-
munity).

1t was observed chat there was an overall deficit of encrgy and protein

intakes in all age groups. The percentage protein intake was ncar normal

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



171

(87% — 113%) for the 1.1=7 year olds but tended to be lower in the older
childeen and the adulss (56%-69%, and 52%—67% respectively). The female
adults who were mostly housewives had a relatvely lower intake of protein
and calorie than die male counterpars. This situation may not be uncon-
nected with the socio-cultural obligaion by wives to offer better share of
the meal to tie males (husbands and adule males), and equally to abanden
a larger proportion of incal in the plate for the youngerchildren, resulung
to alcumuladvc Jess intake by the wives. The energy and proccin intake of
the € 1 year old were relatively lower than that of 1.1-7 year olds. The
breast milk intake which complemented the intake of the < 1 year oldwas
however not accounted for in this analysis, and this breast feeding might
have contributed much in complementing the nutient ineake since a re-

latively normal growth was observed on diat age group.

Resuls obtained from dictary assessmenc by using weighing method
1989 on the twelve subsample houscholds in the community reveal gencral
low intake of caloie and protein reference intake. Being a peasant farming
comMunity such low intakes are consistent with reports from other pea
ant or rural communitgcs in other developing countries (L onghurst 1984,

Nicol 1969, Nabarro 1981, Hussa:n 1984). The risk group of <1-5 years
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are more aifected in the low intake, particulaty the <1 year age group
(31% of calorie, and 20% of protein intakes), The low intake in this age
group is not however decisive resuls since most of the members of the

age group might siill be brease feeding as supplementay nunient intake.

Vitamun and mineral intakes tended to be more adequaic because of
the all — ycar round awailability of green vegetables and fivis, and the
dependency on starchy vegerable staples, a consequentmf rain forest clinate
condidons ‘*Such adequacy in intake of vitamins is observed in mports on
Uboma {Eastern Nigesia) village study (Rockfeller 1963). Also rcsults of
the dictary assessment using both the weighing and the 24hour tecall
methods proved a test of no significant difference (P<0-05) berween the
two methods. This was a further confirmation on previous studies that

there are no significant diferenses between the wo methods (Hussain and

Abdullah 198¢(a), Olusanya 1985).

Resuls of the supplementary study in 1989 also indicated no signib-
cant di fferences between intakes (by age and scx} in 1984 and intakes "
1989, which gocs ta reveal that in a subsistent agticultura. setting a @ the

study village, producton of food crops pewmisted on cqual level
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irespec tive of time lag or econoinic dcpression as occurred by the year
1989.

However, the communal dining practices in the study village, which
determine the individual nutrient intake, cspecially amongst siblings tnakes
results inconclusive because of biases in intra family food distribution
system. This ias also been reported by Hussain et al (1980), and Atinmo
and Akinyele (1983).

The ecological factors of nutritional statise:

The mulnple regression analysis has pravided useful cvidence to suppore
the findings on the determinant (actors of mal nutritcion in the vill age parti.
culasly, on the faniily socio-economic status and sources of food supply to

the subjecess Though die anthropometric status of the risk-group (the

.childien) wcre given emphasis and tested, similar effeces would be cxpected

to prevail on the adolescents and the adults who were still pare of the socio-
cultura] system. Using dve regression and conelation analyses it has been

possible to identify the extent of die association of each determinant varia

ble with the nuuitional status of each group.

Firstly. using die test of correladion (r), the association has been estab.
lished between the anthropometric status and the family socioeconomue

$atus, and the sources of food supply, and also between the anthropome tric
status and the nutrtent intake of the children (€10 years old). Thus the

rutritonal status and the socioeconomic status and the food supply sysem
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were found to be positively and strongly related at varying significant levels
For example, the nutiient intake and family size of the 3.1~5 year olds
were signilicandy related P<0.05) to their nutsitional status. The nutrient
intake and the nucritional status of 1.1-3 year olds were strongly relawed
(P<0.05). The nutiitional status of 5.1—7 year alds, and dhe (amily food
productions and nutiient intake were strongly related (P<0.05), excepr die
case of the <1 ycar alds which was not significant a¢ P<0.05. The relaton-
ship between sociocconomic status and the (ood supply system, and the

nutricnt intake of the tespective age groups were not strongy corcelated.,

It is obscrved from the regression analysis that occupation of the (amily
had the greatest influence on dhe nutritional status of the chidren {reference
to socic-economic starus} which was followed by parents income. The in-

luence by (amily size and education were minimal.

On (ood suppiy systcin, it was also obscrved that crop production
pattem ranked highest in inQlucncing the nutridonal status, (allowed by food
purchases pattem and the consumption of food crops All the above effects
on the nutritional status were however not significant ac P<0.05 level,
But socio-economic status however, had a significant effecs on the rumi.
tional stams of the €1 year olds at P<0.05.

But in al, the nutrient intake of the children (€10 ycars) had very

significant effects (P<0.05) on their nutridonal status,
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The nutrient intake influence is quice a logical phenomenon because
it is the actual net nutrient intake rather than the sociocconomic status or
tood sources supply that is directly inBuential on the nutritional stacus of
the individual. The cffect of the sources of food supply on the <1 year oid
should be appreciated rationally, because the nutritonal status of the under
onc year old was more influenced by the breast milk feeding (in chis village)
than the family foods {and breast fecding was not invesdgated in this scudy).

Investigation on growth pattem of the children in the village idenafied
wasting most on the 6—12, and 30-36 months olds,

In summary, the deficitin the nutridonal status of the chitdren (€10
year old) were strongly associated with the fainily socio-economic status
especially the occupation and income of dhe family. Ltis logical that with
low leve]l occupadon, the income of the family was bound to be low, so
also the net income allocated to sources of food supply.

The food supply and the family size factors which were associated with
the wtridonal status of the children were significant factoes as regards the
food distribudion of the available food within the family, to which was dis.
advantageous to the nutridonal status of the younger oues.

The food production factor refers to the type and the quantity pro
duced, such as the predominant production and conssmpdon of starchy
root.crops. These also were bound to influence the protein quality and the
vitarnin B2 quantity. The propordon of the produced foods that was con-

mumed (52%): could be considered as inssfficient granting a peasant f”"".“g
bmd‘l()ld;
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CHAPTER SIX

SUMMARY, CONCLUSION AND RECOMMENDATION

The sununary:

‘This study atiempted to identily the ecological factors which con-
Wibule o wslnutaition in the vilbgge of Uindsnwada in Tkeaanzici. Obowu,
To this end, a prospective study was cenducted for twelve montls (July
1984—Junc 1985) in order to monitor some selected ecologcal factors
that contributcd to malnutrition in the village wiz, the sucio.ccnnomic
status of houscholds, scasonal changes in food availability, infectious discase
incidencies, the nutrient intake pattern (using 24-hour dictaty recall and
dictary wcighing methods), and anihropomctiic status of subjccts, and
linally to suggest intcrvention processes for thc amelioration of the de-
licicncies ilentified.

Scveral strategics were employed in data collection and such included,
the basclinc information on the villige, the seasonal anthropometiic assess-
ment of subjects, to determine thc nuttitiond] stitus, a soco-economic
questionnaire administration to determine the houschold socio-cconomic
stalus, 3 3.days.24-hour dictary recall, supplemented by a weighing method
on a subsamplc in order to assess the nutrient intake, & nonthly nventoty of
houschold crop production and consumption, and a monthly momtlonng

of some sclected infectious discases on children, including intestinal worm

infestations.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



o 177

A pilot study had inidally been conducted to assess the research loca
licy, to pretest the questionnaire, and the dictary recall forms, and to gee
acquainted with local (ood measures The master plan which was developed
(acilitated the collecton of data on schedule. The housewife in a houschold
was the major respondent to interviews regarding the questionnaire, dietary
assesxnent and food crop inventory, and the children 6—60 months were
the target group for nutritional status detenmination and disease identfica
tion. Procedures were cartied out on harvest and hungey scasen basis This

anthropomictty considercd die weighe, height, arm circumference and miceps

skinfold micasurcmenes. 1utesdnal wonn infestagons were identifed through

microscopic examinatdon ol stools of ihic target group (6—60 monch dds)

and water supply equally was testced using the microscope, lor possible para-

sitic contaminatocn.

Data were complied and analysed in percentages and stausdeally. The

cesult of the anthropometic asscssment revcaled that of the 114 preschodl
children (6-60 months old), 55.3% rccorded mean normal lincal growth
(height-for-age), while 44 7% suifercd trom mild to severe wasting (weight
for-height). The famales rcladvely rceorded mose normal weighs dian the
males 50% of the 315 year olds, were most aflected by acuwe wasang in
weight (orhe,gd¢muscle circumlerence and subcutancous tissue. Weight gain
continucd through the seasons irrespective of thchungry scason, though there

were very few cases of weight loss which might not be a fincdon of hungty,
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scasonality. Based on height for age (WHO 1988), 47% were of nosmal
stalurc, with 12—36 montlis age group more stunted than others and within
the females recording higher proportion of normal height than the males,
The 5.1~10 year olds however exhibited morc normal growth pnttern than
the 10.118 ycar olds and the adults { >18 ycar olds} who were cqually
mikdly malnourished with the women atult resusding gecater weight defici.
Morc & 10 ycar olds {B3%) cxhibited wasting in 1989 than their counter-
parts (G4%) in [984.

On the socio cconomic level, 78% of the household population was
ratcd low. Over 60% were on low income (by the community standard).
Over 64% were peasant farmcers and pesty traders combined; 27% were low
level arusan employcc or sclf employed, while 9% were unemployed being
the clderly population. The community was gencrally literate with 57%
having primary minimum cducation.

The average family size was 5—8, and a fow 11 and I members house-
holds. The average pregnsncy was 7, while thie higghest was 315 though the
later were very fow proportionately. the mortality rate in the < 1=3 year
olds was 222 per 1000 which was relatively lower in comparison to some
other rural communitics and most deaths occurred até1—2 year age group,
with the femate moartality slightly higher than the males: Coavnlsions and
fevers were more prevalent than other investigated discascs, ocvuering a
both scasons alike which indicated endemic malana, and these were the

causes of most deaths. This was followed by respirstoty tract {nfcctions
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.

{morc prevalent in dry and harmattan scason). In addition, ankylostomiasis
and ascariasis were prevalent.

On scasonality functions, there were more wet scason (April~Novem:
ber), than dry scason (December—~March) though differences in rainy periods
wcre not clear cut, as was equally the case betwcen hatvest and hungry
scason, since food crop productions (mainly root crops} and food crop
consumptions continued through the ycar round except for the type. Food
purchase pattern was considered low, and being a subsistence farming com-
munity, it was the non-produced foods (fish, meat, rice, legumes cte.) that
were mostly purchased but ac low rate granting the fow percentage income
allocarion for food purchases.

The mcan caloric intake for both scasons was 1620 (67% of FAO/

WHO 1985 reference), with only 19.5 gm protein (65% of reference),

Statistical analysis found no siguificant differenecs (P<0.05) in caloric
intake between scasons,

Encrgy intake by age group was gencrally on the deficit excepr for the
3+7 year olds. But the protein intake percentage proportion was higher
amongsti1=7 ycar olds than in the adolescenss, and lower in the €1 year
old though not decisive in this age range.

[inally, the corrclation wlysis fouml suong ussociation (P<003)

2 i 4 PFUUPS
lictween nutricnt intake and Uic unthropometne status vl the taget group

(1.1-10 ycar).
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A multiple rcgression analysis indicated a significam (P §- 0.05) in-
Ruenee of nutrient intske on the anthroponviric status of chitdren §° 10
years old. The inlluence of socio-cconomic status and the sources ol food
supply on the anthropometric status was also strong though not signiticant
at ¢ 0.0% level. The regression analysis indicated the fact that the anthro-
pometric status deercased as Lhe sacio.cconomic status md sources of fwodd

supply decicased, But wll awlwithstanding, the athropuiie e stulus ol L

family was highly influcnced by the net nutcicnt intake of the family.

Conclusion:

From the analysis of the findings, the presence of growth failwe or
PEM has heen established, and this was more n-.:ulsi[-.-nlrcl in the 3.1 5 year
age group. There were similarly evidences of scunting (chronic malnutriton)
in the older children 5.1—-10 ycar olds, but sevcrc cascs of wasting and slunling
were rare. The adolescenss and adults were equally mildly malnoutished
(weight for height).

What appcared o be signs of gingivities was rampant on both children
and adults and was not explainable granting the latge intake of fresh fruats
and yegetables. The low socio-cconomic status exhibited by low level occu-
pation and income and also targe family size (a sign of wral poverty) were

o , o
found to be greatly contributory to malnutriuon. But the direct contribu

N : averall cnergy and
tory causcs werc the low nct nuericnt intake in termsof A4

prutuin quantity , and quakity,
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The predominant roor starch cropping, coupled with poor food pur-

chases pattern contibuted to poor food consumption partern and poor
nutrient intake which precipitated to poar anthropomeus;c staqus.

Results also indicated similar nutricnt inmske all the year round strongly
suggesting a no-distinct scasonal differences in food consumption in this
peasant farming community. Cases of malaria, respiratory tract infection,
parasitic infection (ascariasis and ankylostomiasis) constitute some of the
contributors to poor nutritional status. Though morbidicy and mortality
rates were fairly high but they were not as high as reported in many similar
rural arcas.

With these [indings, government and comununigy cliocts shuuld in:

geared towards the improvement of socio-cconomic starus and cropping

pattern to eliminate or reduce malnutrition in the arca,

Contiibution (o knowtedge:

Significantly, this srudy has proved through analyses that a pcasant
farming community tends to remain in his low socio<cconomic status be-
cause of the persistent cnvitonmental factoes that arc decfly buuad by
their rraditional life style. Similarly, the impact Of seasonal variations on

' : 2 i mal
nutrient ingake and nutritional status of the population was very mimm

. igen
and this was in consonant with reports that the southern zoncs of Nigeria

' ‘mati as
do not expericnce the harshncss of extreme «casonal climatic changes a5 1S

the case in the Northern zones.
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Final y, this study provides the nutritionises and other health personnc]

with the bascline data for planning further community development and

health programmes in similar localitics in Imo State and environs. [t thus

provides a stimulus for further research on these areas, particularly, with
’

the available information on such concerned arcas of nuwmient-intake derer-
mination, food production pattern, aswell as . antho pometric data,
The study provides opportunity for further periodic cvaluation of

data and comparison with data from similar communities. It serves a useful

contribution for future compilation of nutritional status and nutrient inzake

data for the locality or state.

Recommendation:

Basc'l on the findings from the study, the following suggestions are
maucle with a view 1o amcliorating the poor nurtrirional status in the village
population which cun also lic appl.cable to similar communitics. Fiestly,
all the implicactions of the deficiencies as investigated must be appreciatcd

by thc community through cnlightesment strategies.

Integratee! community development activitics:

An integrated community development actvitics must be planncd to
raise the standard of living in terms of the occupation, cducavnion, income
and health services. The plan is a long term process which will involve the
Suppure of the community leadens — the bec, Chicfs, Nexs, Ichics, the

4 . . - .r
elites, Church and women Organizations and the youth because thei

CO.gperation is essential, as such plans rake ycais before yiclding dividends.
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Such plans arc taken in phases and wil) requise the assistance of the focal
oca

govermment {LGA), other governmene agencies like die agriculuyral exten
sion departmentin tenns of personnd and technical know how. Far example

agriculawral programmes should faclicase the imptovement of crop yields

introduce new nutritious variedeslike legumes nus, hibreed livestock; and
should also make it possible to form co-operanve soded es {0 atrarct funding,
There is need for improvement of storage of hacvesws using perhaps che
wadidonal yam barn (for men), and cocyam bam (for women), Small scale
food processing industties should be developed as has been done with die
plm nut, gatri and melon seed processers,

Impe oving the soci o cconomic status:

With the improved crop producton, (on co-operative faming basi)
and the esterblishment of small scale mechanized processing and storage,

unit there will be increase in yidds, insales and in income. Increased literacy
programme will facilitate better job opportumues or arasam apprenaceship
{ar scdf employment, particulasly with the present high ne of unemploy-
ment,

Occupation complementadon by involving in more than one wade

generdtes income, Rural clecnificadon and improved water supply (on the

18 i # < l'
SUNIR ones) will attract back ensgranes to establish industties and aceu

tura che home based populadion thus 1ussig dhe standard of living
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improved health scevices and nuition programn;

The Intcgrated community development programme will make health

and nutrition education a priority (particularly ro the mothers and children)
incorporating in the primary health care delivety a "child sucvival program-
me’’ while utilizing the existing government heaich delivery, Family planning
to conwol lauge family sizes, well-baby clinics to facitate immunization
(EP1) tochildren, improved weaning and food complementation programme,
and growth monitoring system to identify impending PEM (Morley 1986),
oral rchydration therapy by mothers themselves to control dehydration
on infants (a fase killer) will he provided for. The nnrsing and public heatth
personnel, the communiry-based workers and possibly the traditional mid-
wives will be utilized for the program. To initiate these progtam it might
requirc community fund raising activities.

With these suggestions, it is expected that mothers on the long run
will appreciote the use of family planning, to control family size and
adequate food availability; weaning foods can be enriched in addition to
breast feeding, Also, mixed farming to improve protein and caloric quality

will jmprove nutritional status, while expanded health care will decrease

morbidity and mortality rates on children, and the standard of living will

INCrease.

ilizati ive Vtamin A
A study might be uscful to assess the wsilization of ¢Xcessive

{B-carotenc) sources such as obined in the study village.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




135

REFERENCES

Abdullah, M., (1983), Dimensions of |ntrahousehold food and
nutrient allocation: a study of a Bangladesh village. 1ondon,
Univ. London. (Ph.D. thesis) 305p.

Food production and food consumption of the pevple of Kalnji
Lake Area of Nigeria. Nig. J. Nutr. Scl. 6:1.

(1975). Nutritlonal Survey of Rural Bangtadesh, Bangladesh
[nstitute of Nutrition and Food Sclence, Dacca p. 1-5.

Anderson, M, (1979). Comparison of anthropometric measures
of mutritional status lan preschool chilidren in five developing
countries. Am. J. Clin. Nutr. 32:237.

Annegers, J. F. (1973). Scasonal food shortages in West Africa.
Ecol. Food Nutr, 2:251.

Anonymous, (1959). Blood and blood pressure study,Society of
Actuaries. [n: The Assessment of the nutritional status of
the community (by) Jelliffe, D. B. (1966). Geneva, WHO.

——{(1966) Malnutrition 1n early childhood. AVHO Chroatele;
20:83.

—-(1969). Proceedings of the East African Conference on

nutrition and child feeding. Nairobl, Kenya, (FAO Com-
plement) p. vi.

___(1978) RIsk approach for materlal and child bealth care.
_WHO Offset publicallon, Geneva, 36:19.

- ont.
__ (1978). Cameroon National nutrition Survey A Tcp

Office of nutrition. Washlngton D.C. 102p.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

Adekolu-John, E.O., Omololu, A., and Olusanya. E.O., (1985),

Ahmed, K.U.. Huda, N. M., Nath, P.L., and Hussain, M,A.,

T o A . |



186

(1981). Chlld nutrition in context of th
study in Dhankuta and Kosi Hilt area,
of Local Government. 7.p,

e family unlits g cage
E. Nepa], Minlstry

(1985). Multidimensional aspects of malnutrition. In: Tho
fith World Food- Survey, FAO Rome. 75p.

R e T

(1987). "Briefs on Imo Stnte of Nigerla" [n: lmo State
Nigaria Dlaty (1987). The Governmcent Printer. Owerrl,

Atinmo, T. (1983). food problems nnd nuirition sltusticn in
Nigeria. in: Nutrition and iood policy in Nigeria. (kds.) Atlnmo,
T.. and Akinyele. 1. National Policy and Strategic Qudies, Jos,
Nigeria,

Atoyebl, F.O.T., and Bussaln, M.A. (1985). Dietary Intake,
birth weight and nutritional status in a Nigerlan village.

Nutr, Rep. Int. 11 (1): 17,

Awdeh, Z.L., (1976). Nutrltlon, Infection, and Immunity. In:
Nutritlion in the community. (Ed.) McLaren, D.S. New York,
John Wlley and Sons. 393p.

Aykroyd, W.RR.. an¢ Donghty, J. (1977). Legumes in Human
' Nutrition. Rome, FAO nutritional studies, 19, series 12.
138p,

Baldwin, B.T., Wwood, T.D, (1823). Welght-height-oge Tebles.
In: Tho Assessment of nutritional status of the community
(by) Jelllffo, D. 8. WHO, Goneva.

Baldwin, B,S, (2d.) (1970). A practical guide to combating n::l:;-
nuttitlon in the preschool child. New York. Appleton-cen

crofts. Meredith Corporation. 74p.

Bnylla,..smuh, T. (1981). Seasonallty and lobour In m?édi’m;rw
balance, In: Soasonal dimenslons to rurol Poxedcyl: Bri '
Chambers, R., Longhurst, R., and Pacey, A. VT

Frances Printor Ltd. 259p.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



187

Boaton, G.H. and Patwardham. v. N (

: . + V. N. (1976). Physiolog;
Practical considerations of nut rient mnctlonsy:n?ll:ug;i;:l )
ments, in: Nutrition In preventive medicine (Eds.) Beatl;:\
G.H., and Bengoa, J.M. WHO monogr . ’

, . aph s
SR e graph serles No, 62.

Bengoa, J.M_, (1970), Recent trends in public health aspects of
protein calorle malnutrition, WHO Chronicle, 24: $52.

—_—

Bongoa, J .M. (1974). The problems of malnut rition. WHO
Chronlicle, 28:3.

Blesel, W. R, (1977) (a), Resume of the dlscussion concemlng
the nutritional consequences of infection. Am, J. Clin. Nutr.

30: 1564.

Bray, R.S. (1981), Insect borne diseases: Malaria. In: Seasonal
dimenslions to rural poverty, (Eds.) Chambers, R,, Long-
hurst, R., and Pacey, A., Gr, Br. Frances Printer Ltd.

239p.

Briscoe, J. (1979). The quantitative effect of infectlon on the use
of food by young children In poor countries. Am. J. Clin,
Mlt_r. 32: 648.

Brock, J. I, and Autret, M. (1953). Kwashiorkor in Africa.
W, Afr. Med, J., 2:201.

Bueck, A.A., sasakl, T.T., and Anderson, R.[. (1968). Health
and digsease ILn Chad. Baltimore, John Hopklns Press. 397p.

Burgess, A., and Dean, R.F.A. (eds.) (1962) (a): Malnutritlon
and food habits. London, Tavistock Publications, 94p.
Biirgess, f1.J.1., and Dean, R, F. A, (1962 (b). Protein-calorle

malnutrition in Uganda Med. J. 39, 357.

Forn and style -

Campbeli, G.W., and Stephen, V.B. (1976). Boston, Houghton

Theses reports, Term papors, Fifth ed..
Miffln Co. 177p.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



138

Chambers, R., Longhurst, R,, and Pg
Lo i cey, A,, .
Sensonal dimensions to rural poverty, Gr. B(recL; rggasn.

Prmter Itd. 259p.

(1981), Seasonality in the troplcs, In: Seaso i

e | . ln: nal dimensi
to rural poverty. (Eds.) Chambers, R., Longhurst, R ?a:;d
Pacey, A. Gr. Br. Frances Printer Ltd, 259p. .

Chatfeild, C. (1953). Food Composition Tables, Minerals and
Vitamins, for intermational use. FAO nutritional studies.

No. 11 FAO, Rome.

Chavez, M. M., Gil, S.E.P., Hemandex, M., Quiroz, S.E.,
Rodrigiez, M,, Hermolo, M.P., and Chavez, A. (1974).
The epldemlology of good nutritios in a population with a
high prevalence of malnutritlon Ecol. Food MNutr. 3: 223,

Chen, L.C., Chowdury, A.K.M., and Buffman, S.L., (1979},
Seasonal dlmensions of energy protein malnutrition in Rural
Bangladesh. Ecol. Food Nutr. 8: 175.

(1980). Anthropomelric nssessment of energy-protein
malnutrltlon and subsequent risk of mortality among pre-

school aged children. Am,. J. Clin. Nutr. 33: 1836.

_ and D'Sousa,. E£.1/. (1961). Sex blns in the family alloca-
tion of food and health care in cural Bangladesh., Popy. Dey,

Rev. 7:1.

Chowdury, A.K.M.A., Hoffman, S.L., and Chen, L.C. (1191.31).
Agriculture and nutcition tn Matlabthana, BnngladeS:. sn. .
Seagonal dimensions to rural goverty, (Eds.) Chambers, &..

Printers Ltd.

Longhurst, R., Pacey, A GrT. Br. Frances
259%.

Christakls, Ceorge (ed.) (1972),
hoalth program. APHA, for-Center

Nut ritional assessment (n
for disease control.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




1589

Chdsuansen_ J- . Mona. J.O. ,» and Herrera M.G (1%5)

Famlly social characteristics relgted
to ph
of young cbildren. Brit. J. Prev, Soc, Mi:adymzcgl 1g;;)Mb

Cole, T.J., and Parkln, J.0. (1977). Infection and its effect
on the growth of young children, A comparison of the Gamb|a
and Uganda. T rans. Roy. Soc. Med, Hyg. 71: 196.

Collis, W.R.F., Dema, [., and Omolol, A. (1962) (a). On the
ecology of Nigerlan villages-I environment. Trop. Georg.

Med, 14: 140,

Dema. [., and Omololu, A, (1962(b). On the ecology of
chi id health and nutritlon {n Nigerian villages-2- Dietary
and medlcal surveys. Trop. Georpg. Med. 14:20,

Cutting, W.A.M., (1981). Diarrhoeal diseases: Rotavirus in-
fection in children In. Seasonal dimenslonsto rural poverty.
(Eds.) Chambers, R., Longhurst, R., and Pacey. A.
Frances Printer 1td. Gr. Br.

——(1371). Growth Charts: Expericnce and emphasls in Asia.
In: Use of growth charts for assessing progress of
chlldren and toaching parents. \Vashington D.C. 74p.

Davey, P.L.H. (1962). Report of the Natlonal nutrition survey
of Ghana. Food and Nutrition Board, Accra (unpl.)

Davis, A, (19841). "This wormy world". World Health. The
magazine of the \Vorld liealth Organizatlon, Geneva (March)

31p.

[ 2

Dema, S.[., (1971). Nut rition adequacy program. Food:gd ks

Nutrition Bulletin of Jolnt FAO/WHO/OAU, Ghana,
(Dec.) j2p.

m. R.G. (1981).

lons to rural
R,, Pacey, A.

Dmsar. B.s., Tomkins, A. M., and Feache
Diarrhooal diseases. In: Seasonal dimens
poverty (gds.) Chambers, R., Longhurst,
Gr. Br. Frances Printer Ltd. 259p.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




130

Egun. G.N. (1984). studios on protein-cnorgy reQuirements of
young adult femalos in Nigorin. (Ph. D, thesis) Dept. of
Human Nutrition, University of Ibadan, Nigoria.

Einstein, L.P., Mokay, M,D., and Rogenberg, 1.H, (1972).
Paediatric Xyloso Malabsorptlon §n East Pakistan, Corre-

lation with ago, growth retardation and weanling diarrhoea
Am. J. Clin. Mutr. 25, 1230.

Eohdal, M,, Gibbs, N, E., Simmons, W.K. (1964-19G8).
Nutritlon survey and campaipgn against malnutrition in
Konyn. Report of Minlstry of llealth of Kenya, an FAO/
WHO/UNICEF assisted project.

FAOQ, (1968). Food Composition tables for use In Africa. FAO
Nutrition dlvision. Romo. 306p.

FAO (1971). Nutrlition brie{s in Jolnt FAO/WHO/OAU/STRG,
Accra, Ghana. No. §. p. 2l.

FAO, (1973(n). Food pollcy and nutrition divislon: Food and

nutrition, a new view of an old problem. Nutrition newsletter
11:4.

FAO (1973(b). Enerpy and protein requirements. Report of a

joint FAO/WHO ad hoc expert committece. WHO Tech.—Rep.
522, Rome. FAO Mitr. Meet. Rep. Ser. 52 Genevs.

FAO/UNICE F/WHO Export Committee on nutrition (:Hgb?lg:roch-
Methodology on nutrition surveillance, Gencva. WI— 0"

nlcal Rep. 593p.

plion data

um
FAQ (1983(8). A comparative study of food cons Ec. and

{rom {ood balance sheets and household surveys.

Soc, Dev. Fap. 42, Rome.

FAO (1983(b). Fuelwood supplies in't
Forest pap. 42. Rome.

he developlng countries.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



131

FAQ/WHO/UNU. (1985). Energy and proteln requirements

Report of a jolnt FAQ/WHO/UNU nad hoo
exporl N
tlon. Geneva. WHO Tech. Rep. 724,206p. B CORE i

FAO (1985). incidence of undomutritlon in tho developing coun-
trles. In: The fifth world food survey. Rome. 75p.

FAO (1987). llenith agricullure and rural development: Food
oand Nutr, Rome. 13:1. —

Ferro-luizzl, A., Norgan, N.G., and Pact, C. (1981). An
ovaluatlon of the dist ributlon of proteln and energy intake
in some New Gulnean households, Nutr. Rep. [nt. 24; 153,

Flelds, M.L., {(1977). Laboratory manual in food preaervation.
Coonecticut, Avl publ. Coy. Inc, 79p.

\ Fomon, S.J. (1976). Nutritlonal disorders of children, preven-

tlon, screening, and follow-up. DE\W pybllcatlon No, (HSA)
76, U.S. Dept. of Health Education, and Welfare Marylaad.
156p.

Fox, R.H. {1953). A study of energy expendlture of Alricans
engaged in various rural activitles. Unpub. Ph.D. thesis.
Un{verslty of London.

Francis, B.J., (1978). The proposal cookbook: 2 step by step
guide to dissertatlon and thesls proposal writing, USA,
Communijcations in learning Inc. Buffalo, New York. 136p.

" Galleakamph Laboratory manual {1985). A handbook of molsture
extraction, 250°C, OVH-500 and OVH 520 series.

. Food
Garine, 1, (19G9). Soclocultural aspect of food behoviour. 2227

Matr. Afr, 1:8.

e: an envlion-
Gllles, H.M,, (1963). The Akufo village 8cheme: "= =0 =

mental studics of a Nigerlan village communlity,
Ib. U. Preas, 80P.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



132

(1964). Hookworm infectlon and ange

mia: A
clinlcal and laboratory study, W, Af " opidem|ologtcal

r. Jo hiw. 35: 1.

Gokulanathan, K.S.., and Verghese, K., (1969), Soclocultiral
malnutrition. Ermakulam - 8. IndlaJ. Trop. Ped. 15: (J)
118,

Gomoz, I. Galvan, R.R,, Craviato, C.J., and Frank, S, ,
(1955). Malnutrition in Infancy and chlldhood with special
relcrence {0 Kwashlorkor Br. J. T rop. Paed. 7:121.

{1956). Mortality in third degree malautritlon. Br. J. Trop.
Paed. 2:77. '

Gordon, J.E,. Chltkara, 1.D., aad Wyon, J.B., (1963), Wean-
ling Diarrhoca Amor, J. Med. Scl. 159:24S.

Guldellnes for writing thesis and descitations for higher degiees.
Ibadan, Nigerla, Ibadan Unlversity Press, April (1961}. 14p.

Harper, H.A., Rodwell, V.M., and Mayes, P.A. (1977). Re-
view of physlological chemistry, Callfornta, Lange Medlcal
piblications. 348p.

Hashwell, M. (1975). The nature of poverty: a case history of the
first quarter-century aller world war I, London and Basin-
stoke, Macmlllan pl. 130p.

— (1981). Food consumption, In: Seasonal dimenslons to rural
poverty (£ds.) Chambers, R., Longhurst, R., and Pacey, A’
Gr. Br. Frances Printer Lid. 259p.

Hauck, H M., Thorangkul, D., and Rajastasllpln, A.cill?::;;
Growth In helght and welght of elementary school .

J. Trop. Paed. 638:84.

ding and growth in

63). Infont fce
and Tabrah, F.L.. (1963) Ags. 43: 322.

Awo-omama, Nigeria. J. Am. Dietet.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



133

Hegsted':: D.M. (1976). Enerny needs gnd enervy utllizatlon
[n: Nutrition reviews: presant knowledge In nutritl.ou .
New York. The Nutrltion {aindotlon [nc. 605p .

Hoyle, B., nnd Chen. L., (1980). Breast (ceding and (ood [ntake
anmong children with acute dlarrhooal diseases. Am, J. Clin,

Nule, 33: 23GS.

lHunter, J M., (1967). Seasonnl hungerin n part of the African
Savanna+ o survey of body welchts in Nanrod!{, N. Esstem
Ghana. Trop. Geog. NMed. 41: 1.

—e———

Hussain, M. A,, Abdullah, N.H., nnd Ahmed, K., (1980(a):
Studles on dletary survey methodology - a comparison
between recall and welghing methods I n Bangindesh.
BMRC. Bultetin. 6:53,

—_and M. R,, Abdullah (1980(b}. A study of nutritional ecoloey
In a Pakistan village. The Ind. J. Mutr. Dietet. 17:20.

(1980(c). study of intestinal parasites, diets and growth of
children in a2 Nigerlan village. Nlg. J. Nutr. Sci. 1:5.

and Omololu, A. (1983). Matemal nutritional status and
birth weleht of infants In a Nigerlan village (1966) and
(1377). Nutr. Rep. [nt. 27:7.

Huesaln, M.A., (1984). Helatlonship between nutrition, tnfection,

environmental sanitation, sociocultural and behaviaur,
ted review,

family blosoclal factors and seasonality. A selce
Dept. of Human Nutrition. Unlversity of [badan, [badan,

Nilgeria (In press).

n for Nationnl develop-

Interdepart men:tal Commiitee on Nytritlo g, National

ment (ICNND) (1963). Manual (or nut rition zlt)n-érev?l6
Institute of Health. Bethosda, Woshington, U.&. I8P

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



134

(ICNWD) (1365). A report on: The Republic of Nigeria

Nutrition Su tvey National Institut
e of Health
United States. Bethosda.

Jackson, [.J., (1977). Cltmnte, \Water and agriculture in the
Troplcs: Natu re of climatlc seasonality, [n: sensonnl
dimensions to rnvral poverty. (Eds.) Chambers, R.,
Longhurst, R.. P’acev, A., Gr. Br. Frances Printer Ltd.

259p.

Jelliffic, D.B., ond Decan, R.F.A., (1959). Protein-c alorle
malnutrition of oarly childhood. J. Trop. Paed. 5:96.

(1963). Tho incidenc ¢ of protein-c atorie malnutrition of
earty childhood. Am. J. Clin. Nutr. 10:19.

___(1966). The Assessment of the nutritional status of the
community (with special reference to field surveys In
developine reglons of the world). World Health Organiza-

tions, Geneva. 271p.

(1968). Infant nutrition In the Subtropics and Tropics.
WHO monograph ser. No. 29. second ed. Geneva. 33p.

and Jellille, E. F,, (1972). At risk concept nnd the young
child. Trop. Fed. and Fnv. Child Health. 18 (3): 199,

and Jelliffe, E. 1. (1975). Planning an attack at local
level: Nutrition correspondence covrse 197 4-75, School
of Public llealth. University of Calllornia. Cuolifornia. 14p.

fon, In: Nutrition in

de rmul rit
— _-(1976). Epidemiolocy of unde k. John

the Com munity (Ed.) McLaren, D.S. New Yor
Wiley and Sons 393p.

t (0] and
___and Jelliffe, E. F., (1980), Appropriatc ec}:?:r:fmﬂicm'

mutritlonal assecgament. Advances In Int.clnu
child health, Oxford,United Kingdom. i:1.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



135

Kanawatl, A. (197G6). Assessment ol nutritlional status. in

the communlty. En: Matritlon In the community (Ed.)
McLawon, D.S. New York. J. Wlley ond Sons. 393p.

Kellmann, A.A., Taylor, C,E., and Parker, R.L., (1978),
Np rangwal nut ritlon study: a summary review. Am, J.
Nutr. 31:2040, 2

Keller, W., and Fillmore, C.M,, (1983). Prevalence of
proteln-cnergy malnaurished children around Lusaka,
Zambla., T rop. Geoxrr . Mcd. 29 (3) 283.

Knutssou, K, E., (1977). Malnutritlon macro and micro levels,
In: M, Practlcal approach to combat malnutrition (Eds.)
Scrimshaw, N.. and Gablr., M, Cairo, Egypt. (Summary
repert ol the [UNS conference) 35.

Krause, M.V., and Mahan, K.L., (1979). Foods nutrition gnd
Diet Therapy,6th ed. Fhlladelphla, W.B. Saunders 488p.

Kumar, A., Verma, B., and Splrastira, R. (1980). Growth
proflle of indian children In rniral community. J. Epid,
Comm. Heanlth. 34: 39,

Lantym, D, N., (1778). Nutritlon of preschool children In Jekir!
and Mbandjock district, Cameroon. Public Health Untt.
Unive:sity ol Yaounde.

Lothom, M.C., (1965). Human nutrition In Tropical Afrlea.
Rome FAQ 268p.

Wolgemuth, J.C.. Elliot,

L . L.S.. Holl, A,
— Stephenson, L 1983)., Parositic Infections.

T.C., and Cromgton, D.W.T.
’ r inter-
angemla and nutritional status; 8 stuldy of t:;ltmntment
relotlonships and the effect of prophy n;ls ua Padt iy
on workers ln Kwale District, Kenyn. Trans. 590 -

Trop. Mcd. Hyg, 77:41.
¢

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




136

Latham, L., Latham, M., and Basta, g.5

) 0 197 o
nutritlonal and economic implications (1977). The

: ol Agcarl
Kenya. World Bank Staff working paper. ol

ton D. C. 21:271, Washing-

Longhurst, R., and Payne, F., (1979). Scasonal aspeo ts of
nutrition: Review ol evidences and policy implications.
Instituto of Developmonl Studles, University of tussex,
Brighton, England.

____ond Payne, V. (1981). Observations on tho incldence of
malnutrition, 10: >Seasonal dimenslons to miral povetty.
I'ronce Printcr (Eds.) Chamhers, R., Longlurst, R.,
Pac oy, A., G1. Br. Frances Frinter Lid. 259p.

___(1984), Tho Enorey Trap: Work, nutritlon, and o hild

malnutrition In Northern Nigerla. Monograph series. 13.
101p.

Laven, F, (1983). The value of timo-use data in nutritloa.
_tood and Nutrltion, 9 (2 33.

Map of lkenanzlzi - Min. of Survey & Town Planning, Imo State,
Nigeria, May (1984),

Marsden, ¥.D., and Marsden, S.A. (1365). A pattern of weight
gain in Gambian bables during the [irst 18 months of life,
J. Trop, Faed. 19:89,

Martarpll, R.C., Yaiborougl, C.. Yarborough, S, and Aleln,
R.E., (198s). The impac t of ordinary {liness oo the p
dietary intake of the malnourished c hildren. Am. J. Cila,
Nutr. 33:345.

- a-
Mate, J.L.. (1978). The children of Sonta aris Coque: PED

I
pective ficld study of health and growgn “{“edmﬁ?ﬁur
nutrition policy gerles). Cambridge, =ngiand.

press. 395p.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



137

Matbur, 1.5, Wabl, B.N.. serivasta, 5.K., snd Gablaut, D,
37:58, ; FHLE, Erdoglt, J. Ind. Med, Ags.

McLaren, D.S., (0d.) (1976). Nutrltion in the community.
Now York. John \Viley and Sons. 393p.

MoGrogor, L. A., Rahmnn, A.K., Thompson, B., Billewlcz,
W,x., and Thompson, A.M,, (1968). Tho growth of
young chlldren in Gambian village. Trans. Roy. Soc.
Trop. Mcd. Hyg, 62:341,

Mitcholl, t.S., Rynbergen, H.J., Andersoa, L., and Dibble,
M.V,, (1976). Nutrition In heaith and diseaso. Philadolphla,
J.D. Lippinc ott. Coy. 652p.

Moore, H.A., DelLacruz, E., and Vargos, O, (1966). Diarr-
hoeal disease studies In Costa Bica. Influence of sanitation

upon the prevalence of Intestinal and dlarrhoeal disease.
Am. J. Epld. 82: 162,

Morley, D., {19G3). A medical service for children under five

years of ape In \West Africa. Trans. Roy. Trop. Med. liyg.
37:1,

(1968). A henlth and welght chart for use In developing
countries. Trop. Ceog. Med, 20:101.

__ (1969). severo measles in the tropics. 3r. Med. J, 1:297.

Morley, D., (1976). Usefulness of growth charts ;l'n :lll;fﬁzm
Reviews: Present knowledge in nutrition Now 0T
Nutrition foundation, tnc. 603p.

rchives
___(1977). Growth Charts, curstivo OF proventive? Archives

of disease (n childhood., 52 395,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




138

and Woodland, M., (1986). See how
cbild health for approprilale health ¢g
countries. Oxford University

they grow, monitoring

re in developlng
Press. 2¢5p,

Nabarro, D., (1981). Soclal, economic health and environmental
determinantia of nut ritlonal status: n caso study In E, Napal
(on golng), l.ondon School of llygiene nnd Tropical Medicine,

l.ondon. GGy,

National Centre for health atatlstlics (NCHS) (1977). Growth
curves for children birth - 18 years. U.S. Depi. of llealth,
Education. ond VWellfare Fublic llealth Services, liyattavllie,
Md. Nov. (1977). Series 11: 74p.

Nicol, B.M, (1959). The proteln requirements of Nigerian
peasant farmers. Nutrition Unit. Fed. Med. Dept.
Nigeria. 319p.

— (1958), The calorie rcqu ircment of the Nigerlan peasant
farmer. Br. J. Nutr, 13: 293,

NMpanyelugo, D, ., (1980). The nut ritional status of children
in Anambra State, Nigeria. Unlversity ol Nigeria Senate
Research Grant. 189yp.

_ _(1982). Anthropometric indices and measurements on
primary school children of contrasting parental occup3-
ttons. Growth. 46: 220.

and Negwu, E.K., (1985), Differences In growth patterns
of children in five geographlcal sub-divisions of Aaambra
State, Nigeria, MNig. J. Matr. Sey. G:1.

b.N.. and Ngoddy, O. (1985).
sbuttons of cowpea (CIR-
g intakes 1n

—~—_ King, J., Ene-Obong,
Seasonal variations and the contr l
noungu$ culoda) nnd cther legumos to autrien

Anambra Stale, Nigerla. Ecol, Food Nutr. 17: 211,

. (1980).
Nwosu, A.C., Adenlji, E.O., and ®Rbuozoo. fc;pgmc(m
Imo Slato - A survey of rosources for deve |

NISE R. [lyndan ., AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



i19J

Ogoke. P., (1978), Obowo: Soclal gnd economic affalrg bef
and during the twenthletb century, unpub, B, A, Higt ; o/xe
Archeology thesis. University of Nigeria, Nw;ckn £

Okeahialam, T.C., (1983). Gastroenteritls in children
Tho Nig. Med. Pract. Supl. 3:11. '

nnd Grange, A.O., (1984), Orul rehydration therapy an
overview. Enugu, Nigerla CECTA Pross. 30p.

Olusonya, O.&., (1977). Manual on Food consumption surveya
in davoloping countries. [badan, Nigeria. [badan Unive rsity

P ress. 8:p.

(1985). Changing food consumption pattein in selected rural
and uibnn areas of Ogun Stotes, Nigeria: A Ph.D, theais.

Omoloiu, A. (1972). Malnutrition as a cause of Infantile moita-
lity in Nigeria. l'ood and Nutr. In Africa. 11:5.

—_(1974), Nutritional factors In the vuinerabllity of the
Aflrlcan child, In: As a psychlatric risk, (by) Koupenik.
A., New York, John Wiley and Sons Inc.

(1977). Practical approachto combat malnutrition. In:
scrimshaw, N,, and Gabr, M., (eds.) Summary report
of {UNs. Egyit. Min. of llealth. 32p.

Onchere, 5. R.. and Sloof, R, (1981), Mutrition and disease in
Macnakos District, Kenya, In- Seasonal dimenslois to rural

poverty. (eds. Chambers, it., Loaglwmrst, ., and Amold.
P, New York, Frances Printer Ltd.

Oyemiga, V.A., (1968). Nigerian toods and [eeding stuils. Ibadan,
lbadan Unlvorslity Press. 99p.

Osel, M, K., (1979), Relationship betwoen selected Malnutrr::ll_o'!
problems and child teeding pmcticee': lmpl1cat1::[ml|bmﬂ
rutrition education - a B.5c. thests, Unmversity -

{unpt.) 167p.

. . Practical
Parishiova, J. (1977). Malmtrition And {nioction. ::!.nsh.w. b
apPronch to comb a t malnutrition (Eds,) Sc

and Ginbr. M., JUNS, Egypt Min. ol Hoalth. 46P.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




200

Possmore. R., Nicol, B.M., RAO, N.M,, (1974). Handbook on
human nulritlonal requirements (FAOQ, Rome).

Pellett, P.L., (1987). The determinants of nutritional status
Food Nytr., Romo. 13:1185.

Platt, B.S. (1962). Tables of representative values of foods
commonly used in T roplcal countries. London. Medical
research councll serles No. 302, 13p.

Poskitt, E.M.E, {1972). Seasonal varlatlons In Infection and
malnutrition at o rural paedlatric clinle in Uganda. Trans.
Roy, Soc. Trop. Med. liye. 66:931,

Roike, P. (1981). Seansonallty In the rursl economy of Troplcal
Afiica, In: Seasonal dimenslons to rural poverty (Eds.)
Chambers, R.. Longhurst, R.. Pacey, A. Gr. Br, Fronces
Frinter Ltd. 259p.

Rosenberg, I.H., Solomons, N.W., and Scherolder, R. (1977).

Metabolism assoclated dinrrhoea and Intostinal infection.
Am. J. Clin. Nutr. 30. 1248,

Rockfeller nutritlon research team (1964). A study of tho diet,
food economics and health of Uboma people, Eastem
Nligeria.

Roche, M., ond Layrissa, M. (1966). Noture and cause of
hookworm anaemia. Am. J. Trop. Med. Hyg. 115, 1029,

Rowland, M.G.M., Cole, T.J., and Whitehead, R.G., (1977).

A quantitstive study Intothe role of infection in Gambian
village children. Br. J. Nutr. 37:441.

____ond Whitchoad, R.G., (1974-78). Degree and PmValﬁ.ﬂCi
of mtrition in tho country. Epldomiology of PEM ln Wes
African village community Gambla. Mcd. Research

Councll Dunn.

{
Ritlshsuser, .1., (1974). Loctors offccting the :ntakchml.
energy and protcin in Ugondan preschool chikiren. ==2o
food nutr. 3:213,

al-

Salomon, J. B, , Mata, L.J., ond Gordon, J.dE. (1968)0}1‘- al
nutrition and the common commun!cabl; :jegfﬁi 58:505.
childhood |n ru ral Guatameio, Am. J. “10 .

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



201

Schofleld, S. (1979). Development and the problems of village
nutrition London, Croam Helm (ELBS) 174p.

Scrimghsw, N.S.. Taylor, C.E., and Jordan, J.E., (1968).
interactions of nutrition and infection, WHO Mon. Ser,
37. Cceneva.

Shakir, A., and Morley, D, (1974), Measurlng malnutrition.
Lancet. 1: 758.

———

Simmons, E.B., (197Ga). Calorle and proteln intakes in three
villages in Zaria Province, Samaru miscolleneats paper
No. S5 (Instltute of Agricultural Research, Ahmadu Bollo
Universlity, Zarie.)

__ (1976b), Rural household expendlture in tbhrcoe villages of
Zana Province, Samaru miscellaneous popers No. 56.
Institute of Agricultural Research, Ahmad: Bello Univer-
sity, Zaria,

Sinclalr, H. M. (1948). The assessment of human nutriture,
Vitamin and Horm. 6:110.

Standard, K. L., Desal, F., and Mall, W. F. (1969). A longi-
tudinal study of child growth in a rural community in
Jamalea. J. Trop. Ped. & Env, 23: 153,

Stephenson, L., Latham, M,, and Jansocl, A. (1983). A com-

parison of growth standards: simllaritles between NCHS,
Harvard, Denver and prlvlleged Afrloan child, Comell
Internatioal nutritlon mono. ser. 12:109,

Stua:it, H,C,, and Stevensons, $.S., (1959). Physlcal growth
and development. [n: Text book of pacdlatrics, 7th ed.
(Ed.) Nelson, \V. Phlladelphia, Ssunders.

sutton, R.N. p, (1981). Respiratory diseases. [n: Seasonal
dimenslons to 1ural poverty. (Eds.) Chambers, R.. V"
Longhurst, R®.. Facey, A. Gr. Br, Vrances Frinter 24C.

259p.

or, C.E.. nnd Taylor. M. (1976). Multlfactorlal Cﬂél:a}-
tlon of malnutrition In: Nutritlon in the °°mmunltl}:|c(i 593P
Meclaren, D.s. New York. John \WViley and Sons - !

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



202

Taylor, L., (1978). The determinants of nutritlonal status: what
economic planners need to know. In: Nutritlon plannlng: the
state of the art. (Ed,) Joy, L. USALD, Waghlagton D.C. 39p.

Tindall, B.D., and Sal, A, (1965). fruits and vegetables of
West Africa FAQO, Rome. 259p.

Tomkins, M., Braser, B.S., Bradiey, A.K., and Willlamson
W.A. (1978). Water supply and nutritional status of niral
Northern Nigeria. Trans, Roy. Soc. Med. Hye. 22:239,

Tomkins, M., (1981). d>easonal health problems In Zaria
region, [n: Scasonal dimenslons to mural poverty. (Eds.)
Chambers, R., Longhurst, R,, Pacey, A, Cr. Br.
Frances Printer. 259p.

(1981). Nutiitional status and sevciity of dlarrhoea among
pteschool children In rural Nigeria. Lancect 1:860-862,

UNICE}t (1984). Givwih monitorlng, Oxlford. Oxford Unlversity
Fress (for UNICEL). 84p. ~

—(1985). The state of the world's chlldrea. Oxford. Oxiord
Unlversity Press for Unlted Natlons Childrens lund.

Valdemann, E., (1973). sensonal varlotlons ln malnutrition In
Alrica. Trans. Roy. Soc. ‘I'vop. Med. Hye. 67:431,

Walsh, H.F. 2. (1981). ['he nature of climatlc seasonality, In:
Seasonal dimenslons to rural poverty (Eds.) Chambeis, R..
Longhurst, R., and Pacey, A. Gr. Br. frances Printer Ltd.
259p.

Wamola, [.A. (1980), Bactcrial stool pathogcnes in Kenyatta
National Hogpital. E. Afr. Med. J, 57:807.

Waterlow, J.C. (1972). Classlfication and definltion i protein~
colorie, malnutrition, Br. Med, J. 3, 566,

— R. Buzlna, W., Keller, J. M., Lanc, M.Z., Nichaman,

and J-M. Taaner (1977). The presentation and use of beiizht
and welghl data for comparing tho nutritional status of

groups of children under the age of 10 years. 55,489°
80). FalteTl1g 11 Infont

boA riffths, M. (19
e Ashworth, and G Lancet 3:1176.

growth in ogs developed countrice.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



203

White, G. I'., Bradley, D.J., and \Whie, A, v, (1972}, Dr
of water, domestic water use |n Wost Aflrica, Chlc;nﬁo s
Unlversity of Chicago, 36p. '

Whitehead, R.G., Poui, A.A,, and Cole, T.J. (1962). Trends
In food enerfy Intakos thraughout childhood from 1-8 years
MRC, Dunn Nutrition Unit England and Kencba W. Alrica.

and Paul, A. (1984). Growth chart and the asseasme-t of
infant [eedlng practices in the \Vestorn world and in
developlng count ries.

Wllcocks, C. and Manson-Bahr, P.E, {1978). "Medlcal Hol-
mintholopy". In: Maneon's Troplcal Diseases Loadon.
\Whitefrias Press Ltd. 1122p.

Worid Lederation of Publlc liealth Assoclation (\W FPHA), (1985).
Growih monitoring of preschool children: Practical cou-
sldorations for primary health care projects. 79p.

World llealth Organlzation (\WHO) {1978), Growth chart for inter-
natlonal use and child health care: Gulidellies for primaiy
health care personnel. WHO Geneva.

(1979). Measuremont of nut ritional lmpact. (WHO/¥AP/79).
Geneva.

- (1981). Contemporary pattems of breast fecding. WHO,
Geneva.

___(1983). Mensuring changes in nutritlonal status: guidelines
for assessing the nutritional impact of supplementary {eed-

ing programmes for vulnerable group. Gencva. 102p.

— _(1984). Rejected child. world Health Organization, thd maga-
zlne of the world Health OrZanization. 4:7.

__ ({1986(g), The growth chart: A tool for use In infant and chlld
health care, Geneva. 33p.

: in
- _(1986(b). Guldellnes (or tralmng. Community workers
nutrition WHO, Geneva. 121p.

. etric Indlcatore
—(1987). Global nutritionnl status: AnlhroI;)om o o Ty
(NUT/ANTHRE +'/3/87): Nutrition unit, lvis
haaith, Cenova, 15p.

8y, J.D., ond Aguirre, A. (1969).
Columbla. J. Trop Pvdat -6 Groccr

p E.M. in Condreli®




THE APPENDIX

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

Lok



ennk
o

(
|
\NT

P
by
(N1
am——— - 3 B '1
aovlt ARtAs

BAR. F 1m0 AIATE  BHOwiC

=

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
4



AP OF ET)T

) Jory :
¢ ved
'! “-\\EMUEZE \?‘
h‘:‘*"*i’-"‘ : h u\"\)w
<0 B‘.ﬁ‘f‘ . _
5 UZINOME
\ j' H\ |
1 ¢
| ' 1 AWUCHINOMA
\ : LowA ! .
N ' 0\
} U a J'r
A _\ N ;" =
/ U T S e
/ = AR ‘. ABUEKE
; UMUEZEGWY LIRS T . S N ]
|5 249 '/'-\ ANSROHIA N\ IKPEREJERE
N cp%fw QKNUO}I{A UMU gl ; bt
. R & [ aminyr
| K 3y
| ~_ AMUZI VE N S &
¥ "\H G; L
| ot .D / B\f- O‘ _ -.4\ v AMANIE §
! 5. \ - ""'-\
l

r?i';i Nucleated Selllement
. J Divislonal Hmdqucrt:m

Rivers
L!’fJMdn Roads U JY L,
@ | Bridqes LN ‘_L___—___ KM

Q
D[VBTO Ml Bou ru;\Fngﬂ DIGITAL HEALTH REPOSITORY PROJECT 5 t A - E
V| llqse




AVPENDIX 3
NMale: Survey — Work Plan

1st 2nd N %’ 3rd \l?j/ ih \ 4 1
Monthly Rainfall F) Monthly stockiaking— Observation for Anthropometric
Measwement set up family foodstufT — Incidences of Diseases standard determination
164+ families fortnightly by vislts from well-fed group or
(Data ‘dl“,“’d from il) Water spedmen to 164 families educated prosperous,
““‘de"g“' Dept Laboratosy tests. on <5 yr.olds. elites of community
Owc1ri) (Comparisen done wich
intematianal scan dards),
] _ | ~il
July 1984 to July 1984 10 July 1984 10 August 1984
July 1985 June 1985 June 1988 _
. ;'
| g . J |
Sth N 6th N mh N W 8uh \ '
\_}I - N — s ,l ’\)
Questoansire Physica) 1 Anthropometry — Nutrient Intake Deer- ro
Adninkstation (Qlinica)) Ht., Wi, a/c minslion 24 Hr Dietaty (=
164 ¢ Fanibies Exsmiroticn — tsf., Reaall — 3 days ~
502+ populalion :
L il o |
Aug/Sept. 1984 ) Aup'Sent. 198 )  Aur/S:ot. 1982 )  Aug/Sept. 1084
) March 1€35 §) March 1985 i) March 196$
Montily on . M) Quddren £S5 yeao
Qulldren £ 5 Y33, moathly °
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. APPENDIX 4

Qucslionnairc Proforma

Dear Madam,

This questionnaire is aimed at [inding out the staic of hiealth of cvery member

ol the family. The results of our lindings will help us find a solution to the chronic

iilhcalth in the family.

We very much solicit your co-opcration by responding honcstly to the follow:.
ing qquestiuns.

Every information given will be treated with confidence.

Thanks for co-operating.

Mrs. Reke,

Pleasc circle (O) or fill in as nccessary.

1. (1-4) Basic Dag

l' Datc OI iﬂlCWiCW.......o-.. e e 4 lalle 'np Nette FTIARN N A Wl ol o 2 %"
1. Caode No. of (amilY. sre .o oo i s o man Pt il SEEEEREE

‘4. Religion: (i) Roman Catholics .. .o vevuenre “077770 7
(i) Protcstant (specify)-eoovcoesec®®?

(i) Muslim....oooeveosrers
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(v) - Others (specify).......... q0-ml e REEEE

. (5-14) Socio-Economic Data:

Father's (husband's) occupation:
(i) Nonc'

(i)  Pewty furmce

(iii) Big farmer

{iv) Perty tader

{v) Big tsader

(Vi) Unskilicd Employce

{vii)) Skilled Employce

(viii) Skilled seli employee.
Father's (husband’s) income per month in Naira:
e 50

(i) 51-100

(i) 101 -200

iv)  201-300

301400

B . AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Mother's (wile's) occupation:
(i)  Full houscwife

(i) Petty farmer

(iti) Big farmer

(tv) Petty wader

(v) Bigtrader

(vi) Unskilled employee
(vii) Skilleed emplayee

(viii) Skilled scll cmployed
Mother's (wife’s) income per month (in Naira):
) & 50

(i)  51—100

(i) 101240

(iv) 201 _300

(v) 301 -400

f‘) 401_500

extra imcome per month:

Yesstate), . ..ovoueneveenimerrrt!

o ¢ 09
ND. © e e o 0 s w0 e aFRICAN DIGITAL HEALTH REPOSITORY PROJECT

. i |
~ Contd.
Any cxtra income per month:
(i'  Yes(statc)...........o.. L oS P W,
(ii] N ........ e o Tt e .l:oOCO;OGtO.rli ......



11. Children's Occupation:

No. Sex

| ——

ARe Comment

ki) Schooling 1

—_—

(i) CGainfully |

Employed

(iii) Domestic help j
nulside bame o i [

_.|i.—-——"L"-'-—__
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—
(%)

Contd.
11. (contd.)
Children's Occupation:
Na. Sex l/\gc lCnmmcnt
{(iv) Doing nothing !
2
3
\
X'a | |
V.28
6
(v) Others (speeify) !
2
12. Rclatives Occupation:
e No. _?I Sex ARe Comment
(i} Schaoling : ——
2
x . )
(i) Cainfully
Employed 2 |
o o | e ——
(i) As cdomestic I 1~
| help 2 _J_ —
(iv) Doing nothing : ‘If_—b__—
sl 1S =

=
D
'.‘:h
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11. Education Level:

e

13. Father (husband).
(i) WNone

(i) Primary
(i) Sccondgry

(iv) Post-Secondary (specily)

. Mother (Wile):

(t) None

(3) Primary

(iti) Seccondary

(iv) Post Secondary (specify)

. Children’s Educatibn Level:

Conlql.

Z
=

Sex

Age

Comment

{i) P'reaschoul

|
el

(ii) Primary School

—_—
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21% ¢ s
Contd.

18, {contd.)

Children's Felueation Level

e e b T —

i No. | Scx Me | Comment
(i) Sccondary School St
2
3
4
5
6 L e — — —
{iv) Post Sccondary ] ' il
. =
— —
g —_
=4 e
0 (v) Ochers (specily) ! | —
2

16. Rcelatives Educational level:

No. || Scx Age | Comment

() Not schooling

[ii) Primary School

i) Secanrlary Schanl

1
2
|
2
3
4
|
2 -
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I
Contd.

16. (Contd.) Relatives Educational Level:

—

—

| Nu. Sux Agc | Comment

(iv) Posl Secondary | }

— e |
(v} Others (specify) | 1

3 12 | 1

lv. Family Sizc and Ages (Yecars):

17. TFather (husband) present (i) Yes (ii) No.

18. Tather’s (husband's) Age:.........o. ... TR T — o &
19. \Mother (Wife) riresent (i) Yea (i) No

BOS Mather's (Wife) Ages. .o GA vt i vmnn v aobueindie ctian. Fob
21. Total No. of Children living withyou. ... cooviveieiinen ., ot T
22. Tolal No. ol relatives living with you. ..o oo 1R oty L] Y
23. Total No. in houschold. ... ..... g B s AR
Housing:

24, Roofl:

(1)) Corrugated iron (zinc)

(i)} ‘Thatch

(i) Others (specify). .. oocvvennnnnns AR E
25. wall:

ki (i) Cement
(i) \fud

'(iii) Othf!(lpCC"Y)o..,,.......o...........-------0
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C

=
96, Flonr: T (Cond)

(i) Cement

(i) Muod

(i1i) THc

(iv) Others (specily).... ...

217. Compound:
(i) Cement lencing
(i) Stick fencing
(1) Open

(iv) Others (specify)............. i

/
28, Physical Amenitics:

Water source:

(i) Well: {(a) Yes (b) No

(i) Water tap (a) Yes (b) No

(iti) Others (specify). ... ..... o gl A Lrafon vt

29. Toilel facibitics:
(i) Watcrsystem {a) Yes (L) No
(ii) Pitlaterinc (a) Yes (b) No
(iii) Covered pit  {a) Yes (b) No
(iv) Use of Push (a) Yex (h) No

. l_%gproductivc History:

30. No. of PYCERANCIES, o v oo oo vve somrectss

31. No. of abortions. . . .ovnn.n.. B T e e S
B O Ve CHlAECN. .« oo voar oo oo v a on e sl g ben B8

5-‘ No. of dead children.. oo oo ve -
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\ . Contd. ‘

34, Agc of which most of the children dic

oooooooo
000000000 0o

35. Causc ol most deaths (if known).....

....................

36. Is houscwife al present:

(i) Pregnant
(ii)) Not Pregnant
(iii) lactlating
(iv) Mcnapausal

87, +No. of multiple bicahs. . ... .\ coe 12100 SNLE * 8 - B o s

1'1l. 8reastfceding:

3B. Mo you breastfeed your babies {a) Yes (b) No
39, Age weaning starts (months) . ... ooooo Ll -

40. Duration of breastfceding (months). ... ..... e T 1,

41l. Common weaning foodsgiven. . .. o.oueeneeenn.... o

42, Foad Mcasurcinenl — Reall Systan
(Scc scparate form)

VIIl.Food Productlion:

43 Rank the following foods in descending order of lasge quantity
production below — Starchy roots (yam, cassava, cte.)
Cereals (Ricc, ctc.)
Grains (Maizc, ctc.)
Legumes/Nuts (Beans, Breadnuts, ctc.)
Animal foads, (animals, c¥gs, pouliry, insects clc.)
QOils
Greens

Fruis
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=
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‘I

Contd.
kO 2
43 Rank Order Food Group Types
1s1
2nd
3rd
4th
Sth |
6th
71h
Bth
44, lislimale proporlion of farm producls consuimed:
(i) Starchy roots — Type........ L NI"D
(1) Cercals —TYPC oo v cneninnnonn. %
(ii}) Grolns— Types.............. .. %
(iv) Legumes/Nuts—Types......... ;AR
(v) Animal foods —Types.......... .. %
(vi) Oits — Types.... ... N Yeiems b %
{vii) Greens -- Types .. ....... o (o %
(viii) Fruits = Types .............. ... %

45. Food Purchases:

Amount (Nuirs) spent per imonth on the following:

(i) Starchy roots (Cassava, Yam, Cocoyum) ¥

(U} Cercal (Brcad and Nour products, Rice) N

(iit) Grains (Maize, cte) N

(iv) Lcgumes/Nuts (Beans, breadnul)
groundnut) N

(v) Meats — Types. . ......oovveeininens N
(Vi) Fish~Types..............cc... ..o N
(vil) Other aninal food (specily). ......... N
RCICENS , . .o 0. vt ent e s R oTRe N
(ix) Frujts,...... ........ e A N
% 2 k] S s S R ciaa N
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Appcndlx 3
24.IHour — Dictary Recal Form

weof Household. .. .......cvr i iiiainann, 2) MouscholdNo................... .. .
3) Total Number in houschold. ... .................. 4) Dateoflnterview............... ...
I L VI s 2 o B as i eafcnrmeccmsodss sisoe  omd 6) RespondentsName...................
7) Resp’s manital status. . ....oovvenn.... I S T 8) Resp™s Age. copma Ve oaio. e e RN
9) Father (Husband's) Occup...c...... ... S f e TE e 5 9s 10) Mother (wife's)Occup. oo oo v oo,
Food Jtems Nutiienis (gm)/ Total) ;’;d&z'::’“
Meal Person(s) Menu (EP) Amt. |C P/v Py /A Cal. | e = Cil. Comment
Breakiast | | Father . —
Mother
Children o
— — = - - — H
L)
1 $a
[ 1 e
| Relative
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Conta,

Person(s) | Menu

T

Faod ltems
(EP)

Amt,

CPerP"AF Cal

Nutrients — gm/Cal llnd. Menu

]

Portion
Age % Cal. |

Comment

Father

i
|

\other

Children

| =

|

|—

Relative

Supper

Mother

Father L

Children

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Contd.

Menn

. lhlcﬂ y - Person(s) {

Food ltems
(EP)

|
iC Pr{v Pi»\ F Cal

Amt.

Nutrients — gm/Cal Lnd.hlcnu

==

Portion
:\gc

|
Cal.

Comment

Father

\iother

Children

02c

Relative

<=

Mother

Father

Children

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Contd.

F

e ~P’!_¢3’ _L&mn(ﬁ) Menu  |[Food ltems | Amt. Nutslents—g:n/Cal Indlvidual Menu Portlon Comment
I 1 | C Prv PrA F. Gl Agg = Cal.
Other
ltems
| Father
| A Mother
Chddrea

-

Modiflicd from ICNND (1968) 37, 188

EP = Ediblc portion cooked or raw.
C = CarbohYydrates: Pr V = Protcin Vegetable: Pr A = Protein Animal F = Fat/Oils;i Cal = Kilocaloric

Rewp. = Respondent
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. APPENDIX 6 A
Seore sheet for households' socio.cconomic variables

V.1 =(6) V.2=(8)  via(2l)
Income Occup Edu.
Code No. Name—Initials Low  Med.  High
I Madam S.K.0. 1 6 9
2 Mrs. R. O. O. ) 5 15
b . M.P.C, 3 4 B
4 . S.V.0. 1 1 10
f b Mg T 2 2 6
6 it 1 : R
7 S oo 1 ¢ :
8 . S.LO. 2 f :
g s A Q. 1 L ’
10 . V.R.O. 1 ‘ :
1 . E.R.O. 2 : :
12 . R.R.O. 2 : .
13 , RUPA. 2 ' :
14 . M.F.O.E. ! Z ;
5 .. B.S E. | g
16 . B.A.E : z .
17 w A A L. : . 4
19 . M.0.0. ! : 1
20 . DA ' ' f
22 w AA. ' s o
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"

(comtd.) p.

va=(16) v.5=(13) v.6=(6) v.7a() vl Ve

~ Coile No. gfz?flkgc e Ameni.  Reprod. Br&ajt Food Gop produced
1 10 11 5 3 9 3
2 12 10 5 2 9 3
3 15 9 5 8 3 9
1 I3 4 5 4 3 )
5 7 7 5 6 3 3
6 t0 8 5 5 1 2
7 4 1] D ! ) J
8 14 5 4 10 2 3
9 9 6 3 4 3 8
10 7 5 4 5 3 2
11 15 4 5 4 3 3
12 14 5 5 2 J 3
13 13 3 5 7 3 -
14 11 6 5 2 2 &
15 14 6 5 8 - ’
16 11 6 5 5 2 :
17 1 G 5 2 3 :
19 13 8 3 2 : :
20 14 4 : g ’ :
2 14 4 ; £ : ‘ -
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oL
[contd.) ¢
Code No. Foc::i. c1 r?)p (Sgl)isumcd F:(.)l; li’:ri?l)ascd Mm‘i (s)%orc Religion Mattimony

4 4 58 RCM Married

4 ¢ 62 4 »

4 4 65 " "

3 2 48 o Widow !
3 2 16 J Married I
2 2 39 a " f
. 3 43 2 - 1
3 2 56 ' i 1J
. 3 17 " " |
2 5 99 ) Widow :
3 4 50 X Married

3 6 52 " 5 |
4 5 52 " -

5 4 46 & >

: 4 56 X d

3 4 55 2 .

3 5 50 " :
: I . " Widow

3 3 # : “

3 . 4 - —
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Contd. 4, _

Code No. Namc-lni_tials VI v2 vs oy Ve T
29 Mrs. A.O. 3 3 b4 5 4
24 sV, B0 1 2 3 14 G 5
% T 0.0 ! LT A T
2% o G.G.0:. ] 2 7 [5 9 5
97 . M.0.0, 1 3 9 13 6 5
29 w MOAL I 3 2 10 d 5
10 Madam D.ALC. 1 3 ) 9 5 4
A Mrs. R. J. K. C. | B 7 4 7 3
\ v ALCOA. 1 l 3 ) "4 3 3
A Madaum B2, A. N, l 2 I 13 3 5
35 Mrs. M. T, A. 2 3 13 5 5
36 Wl 1 CrGEA, 2 3 18 4 3
R . AL ! y 1 0 f 4
3 o G 5 14 1 1S PSS
$1 ALK 3 g W11 6 ¢
46 Nk K. 2 T3 8 TSRS
# " C A 5 6 12 85
18 Madam C. A, | 4 2 7 6 ‘
51w Lo, s 6 13 6 3
B, A A (g ey RIS

33

e =g " S. 0. A, | 3 3 "
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26U
Contd. B,

\2)) V10 V11 Max Score 100 Religion Matrimony
3 3 5 48 RCM Married
9 3 3 49 : "

3 3 4 63 " "
9 3 4 54 » "

2 3 3 54 ! v

. 4 A 17 v Widnw
; 3 - 41 4 Marricd
3 3 + 09 §
; 3 4 43 o Married
9 o ¢ 41 2 %

22 2 ‘ i E k

- 3 P 12 " )

l ! 9 i ’ :

. S 2 L ; “

3 3 5 ‘L ( "

5 3 : P Widow

. ; 4 59 o '

4 3 4 & ; "

2 : . 35 Sobbath i

3 3 4 o " ”

2 3 t A " ==
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Contd, A

@df‘so' Namne-Initials VI V2 w3 oy s g
64 Mrs.] O.A. 1 1 4 10 ] 5——;‘
55 . J.J- V. [ 2 9 N £ s
57 . CF. .U i 1 ) g 6 : .
d oA i q q q A ; .
61 Madam M. D, A, ) 6 5 1 G : -
64 Mirs. 1. K. 2 8 12 1 M s Al
65 Madam R. I | 5 4 9 4 3 2
A7 Mres. 1. M, 0, | 4 7 9 4 5 9
68 w G. A0 2 § 6 I3 8 1 w0
70 » X.E.O. 2 3 10 110 7 6 3
4 . C.D.E. 1 2 4 14 8 L 3
5 . P AM.AK. 1 2 6 13 7 6 w3
76 LGS A ! 2 2 18 6 3 =3
1 w J E.L ! 2 ] 10 6 8 4
" . GO | 3 2 13 6 s 3
s W LUR0. A I 2 8 12 6 S
8 . E.O. ., 3 9 18 0 T2
82 . A . 8 6 4 6 2
89 . F.O. 1 ’ 4 11 4 4+ 3
Madam 1. 1. PR T . ;

Mn. H. L. L. ! 3 s MY : :

E.L.A. o« g L BUANEE
4 g al
. P.L. i [ : b
B, periomDiomy e gy rajecr 14 4




4

Contd. B,
V9 V10 V1l Max Score  %age Score  Religion Matrimony
3 3 2 38 38 RCM  wiow
4 4 2 48 18 ¥ Married
9 2 5 38 38 " "
2 9 4 38 38 o Widow
4 3 4 53 53 » Masried
3 5 3 2 49 9 2 o
65 l 3 4 1t K y "
67 2 2 4 & y : "’
68 3 3 4 * 5 " "
10 3 3 : v 2’ A "
74 3 3 3 o o ” :
3 ¢ 53 53 " t
. ) 10 39 " -
3 2 2 - " :
. . A6 1 j :
: ; 45 45 : )
’ 3 53 & d .
) 4 o 50 . Widow
- . 43 v L
; A 50 ¢ 3 "
: 3 49 9 ’ :
. ; 4 iy : i
: 4 3 42 X "

‘9 'e i
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Contd. A,

Name — Initinls Vi V2 V3

Alis. A. M. O. 2 ¥ 0
» e kiO, 1 7 5

Manclam |. I. [ 4 5
\irs. M. A O. 2 4 h
. N.A.O. 2 3 3

w AO. 2 3 5

Madam M. E, O. ] { 6
Mrs.E. E. O, I 2 2
C.C.F.0O. 1 2 3

w AN.O. | 2 2

w 0.0. 1 2 0

0 ipae 2 4 5

. i 2 3 5

w MR.L 2 3 7

n SN, | ] 3

w ML L 2 ¢ 8

» LT.ME. 2 6 5

» P.F.E. ! 2 t

w HE. 2 2 &3

w UK. l 3

n AV, 0. 2 3 3

w M.A.O, | 6 5

P4
"
13
11

15
i2

12
14
16
|
1
12
15
11
15
10

13

-0 Vel s
80 e 2
7 1 k| 2
7 8 4 ?
R 4 4 |
14 8 3
¢ 4 4 4
7 8 8 2
4 5 4 2
6 5 1 8
i 3 5 2
5 3 6 2
B 4 4 1
7 8 1 2
7 4 6 3
5 4 6 2
1 5. mabich 2
7 ¢S
7. A
5 4 4 2
6 3 oud ¢
7 B ol ?
IR
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Contd. B,

Vo V10 Vil Max Score Religion Matrimony
q 3 + 56 RCM Matried
3 3 4 52 o Widow
3 3 2 13 . Married
9 2 2 16 " "

9 2 2 44 " "

y 5 2 18 > "

3 g 5 52 - Widow
: . - 38 ; Martied
3 9 4 47 " 'y

; 3 9 34 = Widow
: ) ’ 19 . Married
g 9 4 56 2 !

o 9 4 54 e i

2 3 4 52 3 d

2 : : ) r Widow
3 3 ' & ) Marved
<L 4 3 ’ |

: ) A 51 ' "

h 2 3 45 = .

2 3 2 e " "
4 3 4 , ) Marvied

2 3 ? b’ V] _—_________.
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Contd, A

ﬁo. Names—Initials vi V2 ys
Mrs. T 0. 1 2 9
Madam [, O, 1 2 )
Mrs. E. L 1 i 2
» B.0, 2 3 N
SN F AT SAS 2 1 2
Madom M. A. A 1 2 3
Mrs. I, L. O, .- 2 7
w C.I.K ] 1 5
w C.K. 1 2 5
w J.U.K. )| 2 |
USR] 2 3 2
n: 5.0 2 2 0
Madam M. K. ] 4 2
Mrs. T Lo L 2 3 2
», D.F.C. 1 3 &
o A.O. ~ 2 1
» R.T E. 2 4 3
w V. K. | 5 7
B EaALK, [ 2 2
» D.T.E. £ 3 6
BT K. 1 I
w RE g 8 3

R. 8. U,

V4 Vs V6 Vi v
12 6 4 7’ .
0. TiET 4 eI

8 3 4 7 3
12 6 5 5 1
13 6 5 3 4
10 7 5 4 2
16 6 4 7 4

9 7 3 6 L
11 4 5 6 2
12 6 5 3 2

1 A 4 5 1

7 5 5 3 2
10 7 4 5 4
11 7 4 3 4
10 S 3 L 2
17 s 5 8 ©¢
w 6 4 & 3
1S 8 2 3 :
12 7 4 y 2
1S s 4 $ N
n & @ @ =
w 1 4 2

4

.y o u_ 8



Contd, b

Vo V10 Vil Mnx Score %age Score Religlon

Matrimony
2 3 3 45 45 RCM Married
3 2 4 40 10 ¥ Widow
1 2 2 37 37 4 .
9 3 & 56 6G " Married
i 3 4 48 48 " 9
1 2 2 4 4] 0" b
3 q 5 68 J: p .
2 2 4 13 43 o \;!idow
2 i 4 45 45 1 Martied
2 2 4 40 10 s '3
1 | 5 3 i i 4
1 x '3 30 30 z p
3 . » 49 43 ;A Widow
5 ; > 4 45 i Mamed
2 2 2 43 $ 4 i
N0 - 5 48 v : =i
: ) Y %9 58 " 5
| ! 4 50 b " -
3+ 2 4 43 e " :
3 2 4 33 & " “
2 9 é 46 AP i ‘ﬁb..
B 2 2 s 3 " =3

o 0 5 37 37 1e —
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APPENDIX 7 -

The accupational |evels of houschaldg

Occupation Type H W Total % Grnd %

Tonl
Farming Peasant 16 39 55 2941 57 3048
Big 2 - 2 1.07
Trading Pctuy 8 48 56 2995 62 33.16
Big G - 6 32
Employce Unskilled 5 3 8 128 |4 7.48

Skilled 5 1 8 3.21
Sclf Employed  Unskilled ] - I 053 36  19.2%
Skilled 31 4 35 18.72
Unemploycd 4 14 18 9.63 '8 9.63
B
Deeeased 20 1 21 = “l (l:r the
supposcd
208 spouses)

Total gg 110 208 P8 2GR A

—

—
o E—
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APPENDIX 8

: ﬂc'it-nprcbmsivc height and weigheforage values—
children ¢ — 60 months n= 114

Ilarvest season Hungry scason
Agz Sex Obs oved Obsecved As; Sex Oltnerved Obsereed
(manch) Hogbe {cm) weith: (kg) {mooch) lcgbt {an) weighe (k)
é M 62.2 6.0 12 M 75 7
6 o 62.2 7.0 12 v 72.6 7.2
8 - 67 7.0 12 F 73.6 6.8
6 " 6+.3 5.5 12 1 74.5 8
10 - 75 7.8 12 ,. 72.4 8.2
10 - 77.5 7.8 12 h 74 8.8
6 F 76 7.0 18 M 76.2 13 =
6 pl 61.2 6.8 18 e 77.5 14
6 . 60.2 6.8 20 4 79 13 g
6 = 60.% 5.8 20 x 77 12 b
8 g 62.1 6.5 18 F 72 12
10 ' 66.0 7.2 18 . 76.4 13.6
9 9 64.3 . 70 18 y 74.4 12.2 o
10 r 69.2 9.0 20 . 74.6 12,5 3;
10 & 75.5 6.1 22 M 75 12 ’
10 2 76.0 7.0 24 = 79 13
10 A 75.5 8.8 24 . B0.4 12
10 - 69.4 8.8 24 " 80 13
12 A 74.0 9.0 24 " 83 13
12 N 74 72 24 .. 80.1 13
12 " 74.0 7 22 a 81.4 13

12 - 74 AFRICAN DIGIZAL HEALTH REPOSITOR;IQOJECT ’e 80.1 12



Ape Sez Obsarved Otmerved Ape Sex Otmerved Otscrved
(mowal) Height (cm) weight (hg) (month) Hape (am) wcight (Xg)
24 F 81 14 34 F 884 14
24 m 80 12 140 M 95.5 14
24 o 82.8 13 42 v 95.4 13.5
30 M 80.5 i1 42 . 96.4 16.5
30 3 81.2 9.8 42 - 96.1 14
32 R 80 11 10 F 95.5 14
30 ¥ 82.2 11 42 F 98.5 13.3
34 A 812 12 42 K 982 16
30 F 79 16 42 . 99.5 15.5
34 " 83.2 14 16 M 100 12
30 3 83 13 46 a 100 12
30 o 81.2 13.4 46 3 100 15
36 M 89.1 12 48 - 102 15
36 e 93 11 48 " 101 14
36 " 90.5 14 48 o 100 15
316 r 901.2 14 48 i 105 18
38 % 88.1 13 48 v 105 13
36 P 88.5 13 48 ot 100 15
36 s 93 15 48 o 102 15
16 - 94.5 16.5 48 ~ 104 18
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=L ¢ (conud.)

Sex Obn crved Obe crved Age Sex Ot erved Ohaowed
(moetb) Mapht (cm) welghe (kg { month) Meight (o) weight (kg)
48 M 102 13 48 F 103.5 16
48 . 103 15 48 - 102.5 15
16 " 102.2 15 SO M 104 16
48 ie 102 125 52 M 104 16 ‘
48 g 103.5 14 52 F 108 20
45 F 101.5 14 54 . 107.5 15
46 - 102 15 54 " 105.7 16
46 - 102 14 54 M 106 18.8
48 A 103.3 15 60 " 105.6 14.5
A8 s 104 15 60 .- 107 15 £
48 X 101.6 15 60 - 108.3 13 v
48 A 103 16 60 F 106 16.2
48 - 102.5 14 60 4 104.5 15
48 ,, 102.2 14 60 "4 109 19
48 ., 103.5 14 60 5 104.5 18
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Nutient valucs

APPENDIX - 9
ol foods commonly consumed (in [kemanzizi-Etiti LGA Ioo Stare)—per 100gm

o

" Vitamins Minerals
Foods Ral Pr.Gm Vit.A B2)g CMg Ca lron Sourcc Page
Starchy Foods Mcg. Mg.. Mg
Famanted cassava S+t 1.6 0 .05 0 66 3.6 FAO 3¢
Cocoyam 133 2 0 103 10 20 1.00 FAO 39
Yam 335 3.4 - .08 - 20 1.1 FAO 98
Maize (ftﬁh) 152 5 0 0.08 — 18 1.8 FAO 109
Coen pap 360 05 4 & — 10 4 Plan 7
GCam 351 1 nace .03 0 45 l.6 FAO 34
Taspwoca-fresh 160 0.7 — i = L1297 - FAO 226
Bread 261 - — —- . - - FAO 10
- 362 6.8 A 0.08 ~ 11.0 1.8 FAO 20
Sugar-cube 00 - 0 o 0o o0 0 FAO 20
60
Breadnut-Ukwa 317 126 - - - 127 - FAO
O bean 544 26.0 == 0.30 o 190 1600 Platt 12
Dikas nut (ogbono) 670 1.5 - .08 — 126 3.4 FAO 66
Cow pea 342 231 70 0.18 1 1010 7.6 FAO  #
bzlon 581 25.0 — 0.15 — 0 8.0 Place 12
Ces B—arotenc

R = Retinol (B-carotene + 6)
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F"i:hqm-okcd
Crayfish
Milk.onned
Beef (fresh)
Iee fith/{resh

Green Vegetable

Ugu—Telleria

Uha

Pepper

Onion

Okro
Tomato-fresh
Tomato-purcee

Fruit

Pcar-native
Colanut
Ol
Palm kemnel
Palm o1l
Coconut
Beveragss

Palm wine

Ten eafl

Beer
Miscellapsous
Magz! cube

27
28
347
4]
36
22
39

268
350

441
900
368

17
40
3s

116

20
13.8
1.2
2.1
1.0
2.0

4.6
9.0

20
0
3.6

0.02

10.5
03

9'§FRICAN DIGITAL HEALTH REPOSITORY PROJECT

320% 0.32 1.7
- - 0
1002 11 =
3600 .00 80
1200¢ 02 50
1060° .27 180
0 0.04 11
185 0.08 47
1040° 0.04 50
1000° 0.05 33
r ~ 19
— 2.0 i
- 50 =
6000 O -
25 0.03 02
— 001 145
— 09 -
0 0.05 0

228 —
2700 -
760 0.2
11 34
+“ 1.2
477 0.8
80O 25
130 -
27 038
84 1.2
29 1.7
18 1.7
43 0.8
15 6.0
21 25
- 032
80 0.1
180 245

FAO 193

FAO 197
Platt 26
FAO 165
FAO 193
(Rockfeller)
Uboma 7
Platt 14
FAO 117
Plate 16
Platt 16
FAO 129
Miichell et al 547
FAO 186
Platt 32
Oyonuga 77
Plate 22
FAO 64
Plart 3l
Plat 30

Madxelletad 522

Plart 30

(S
QQ



Contd.

Vitamin Minerals
Food Kcal PR (gm) A B2 C Cal lron Source Page
(mcg)  (mp) (mg)
Beverages
Palm wine 17 0.02 - 0.01 145 = 0.32 Piact 81
Tea leaf 40 10.5 - 0.9 - - s Platt S0
Bcer 35 0.8 0 0.05 0 8.0 0.1 Mitchellet al 522
Misccllancous
Magg cube 116 9.5 = | E - 180 24.5 Plats 30
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APPENDIX 10

Drying of local staple foods with high warer content (HWC) and Conversion factor®

f ood fLocal maaswre We (gm) | ocal memwre Wi (pm) % Dxy matrer % moisture % drymacter  Conversion Rcferomes
o (kah) (dry) of (ood cablc factor (ct) PaB®
Breadnut Ic 200 ¥c 150 75 25 83 0.9  Oyenuga(1968) -
Fresh com 1c 95 Y 20 21 79 18.8 1.1 FAO(1968) 15
Fermented
axiva (fresh) 3¢ 500 14%c 250 50 S0 370 1.35 FAO(1968) 34
Smoked (iced)
fish 1 med 200 1l med 135 67.5 325 81.0 0.8 FAO(1968) 192
Cocoyam(pecled) 1med 100 1 med 45 5.0  55.0 36.0 125 FAO(1968) 37
Yam (pecled) 'A med 410 1 med 180 +4.0 $6.0 27 1.6 FAO(1968) 39 -
Garti 1c 180 e 140 77.8 222 86.5 0.9 Oyenugs 9,
Fresh asmva :
(tpioca) 3¢ 360 Y%c 80 2.2 7718 - - — SRS
*Conversion factor (cf) of water — %6 Dry macer of survey food wt.(gm) of food

%6 Dry macter of food mble » 1
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ATPENDIX 11

I{ouseholds and the respective number of consum rs

Cade Consumers: Code Consu ; | —
1 3 = | Mers: Code Consumers:  Code oot
3 g 75 8 108 9

£t / 80 6 t18
3 5 29 2 81 4 19 :
4 5 il S 82 3 121 6
S 3 39 6 85 2 123 6
E 6 46 8 86 G 124 s
7 3 47 3 89 2 128 8
8 6 51 ] 90 4 131 G
9 7 52 5 92 2 144 |

10 4 53 2 95 3 150 4
11 5 55 9 97 9 151 6

12 6 61 4 98 4 157 8
13 5 64 8 99 3 159 3
14 3 68 s 100 2 161 9
15 6 70 9 87 2 134 |
16 5 74 6 88 3 135 5
17 6 41 5 102 g 136 6
19 6 48 4 103 S 137 7

7 54 3 105 5 138 1
4 57 2 114 6 139 I
5 60 2 120 3 141 8
5 65 2 122 8 143 .
4 66 2 125 6 155 5
! 67 7 126 1 1s8 ]
5 76 6 129 5 12 :
4 27 : 130 3 104 :
2 79 5 106 6

4 8 4 107 :
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APPENDIX |2

. Proforma for nutrient jntake com
{ fur recall merhiad)

Code: Pers,

Scason

Day:

puation {rom lpod isans

-_Foods

P —

STARCHY FOOD
), Fermented Cessava

TP

Total

Qty. gm.

Cal

Pr(gm)l A{mcg)

B2
(mgm)

(mgm)

500

Pee
3.44

gram  (Consumptlon
0.02 0

0,001

Caloyum
(mgm)

lron
(mgin)

0.04

°3. Cocoyam

0.66

0.04

3 an

4. Maize (smalure)

3. Com Pap

6 Carl

7, Tamocs:dry

¥, Bread

“9. Ricw

10. Sugar.Cube

LEGUMES
11 Areadnut. Ukwa _
12. Ofl bean

3. D3 nui—0gbono

14. Cow Pca

15. Aellon

‘ ANIMAL PROTEIN

16._Rsh~Smoked

| 1. Cayflsh
b |

|

| 19, Beef

inned ]
——— T

' 2. lee Fishifresh

——et—

GCI{EEN-VEG.
3. Ugu—Telferin

22. G

Q_Pc !

24, Onjon

- 5_0Okro

‘36, Tomsto-fresh
- 27 Tomato.Puree

ul'T
_1-“2‘. M. nali 4 ]

_Lolanyl
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APPENDIX 13

A comparison of mcan {ood intake (in

That is,to test whether there is a signifi

gm) between the two seasons (1984 —83)
/

cant difference between the seasons | [
_atP <005 (A wo-tail 1ost) s iutakes

1{acvest season (A)

tHungry season (U)
2132 2z 619 22212 x 825
?
196 S_ = 619 S! = 825 (n)
o 1.96
$' @ 619(n) _ S = 46301.02
1.96
S = 34739.8 S = 215
. Snl86
Ho: B, =M, ty : }JA'P" B, < =005
Z = X‘A _Yp 2132 — 2221.2
J B g J315.8 + 420.9)
m 1 na
a 892
.__2_ « —01163
J(766.7)

AN

L° caleulated = — 0.1163

Since —Zt < —2° ot 7t > Z2°
We accept the nulk hypothesisie Wy = W e, X, = X,

' : ns (Harvest
Interptemtion: ‘The quantity of fuod inttke between the wwo Ka5008

and hunyxy) is the same.

Natz, The Z-test of difference between TWo Jneans
ie.'l'u is large. The testisatwo tailed test,

5 used, Why? becausc = 110,
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APPENDIX
"~ Mousehold (M/H) scores for cotrelation/regrossion analysls®

Ia

t | Vl ¥ VZS.E. ;t;lu: v, ’ Fo%? ws;;ly Vs . Nt\l,tricm jntaden s y :t'ulslllonval slntuav o
e (5) @ @D (16) 6 9 10 12 13 14 1§ 16 17
. ©) (© (© @0 (o) (00 (100 (0) (10) @10y (10) (10) (10)
39 2 3 6 13 2 2 - - 4 6 8 5 s 7 9 ~ 10
90 2 4+ 9 14 3 3 4 —= - 10 - 5 9 8
106 2 3 5 14 3 2 5 8 10 8 8 10 8
118 2 4 8 12 3 3 + - 8 4 8 8 8 10 8
9 1 1 <4 7 3 3 3 9 8 8 8 9 10
11 2 3 S 15 3 3 4 6 6 10 5 9 7 7
12 2 3 6 14 3 3 5 3 5 " — = 7 9 10 - .
13 2 3 5 13 3 3 s Tow ' |2 - -5 25 op L
14 2 3 78 148 3 4 8 8 5 S 9 8 8 7 8 9 8 9
15 1 3728 14a3 23 % - 10 10 10 - = _{o 8§ 8 o
17 2 3 9 13 1 3 5 - 7 — - 10 — — - e
19 1 1 1 14 3 3 3 — S 6
23 2 3 3 14 3 3 S 9 7 8 10
27 1 3 5 9 3 3 S 10 6 - 9 - 9 10 8
46 2 3 3 12 3 3 S 10 8 9
52 1 2 4 15 3 3 4 9 10 10 8 2
64 1 7 4 15 3 2 4 6 3 4 10 10 7
70 2 3 10 10 3 3 4 - V4 6 6 4 8 9
74 1 . 2 4 14 3 3 S 4 — 5 10 8 9 3
75 1 2 6 13 3 3 4 7 6 5 9 7 8 3
86 2 + 3 13 3 ) 4 — 10 10 10 - 7 10 8 o
Total no. = 60 selected households
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APPENDIX [4.
" Houschold (H/H) scores for correlationfregresiion analysts ®

— A

+_l 'S.E. status Foods supply Nutrient tntake Nulritional siatus
e Y2 V3V, Vs Ve Vo Vg Ve Vg Vi v Vi3V, Vg Vg Vg
S €)@ @D 06 ) © © (0 (10) (10) (0 ) o) @) (0)

(10)  (10)
39 2 EEEET 1YY 2 f 3 4 - 4 6 8 5 - 7 9 4 Wy
90 2 SO e 3 13 4 - — 10 = s 9 8
106 2 9 S8 144 3 .2 5  B. 10 8 8 10 8
118 2 $ 8 12 3 3 4 - 8 4 8 8 8 10 8
9 1 1 4 7 3 3 3 9 8 8 8 9 10
11 2 SERFEE 118 3 T 5o0s =5 6 10 5 9 20
12 2 3 6 14 3 3 5 3 s 4 - . 7 9 100 - ;
13 2 3P 5 I 30 10 — = = - o 5 e
14 2 30 78 140 3 ' a4 B 8 s, 9 8 8 7 8 o 8 ro
15 1 58 7% Al 3 A3 B - 0 10 10 = — 8§ 8 2
17 2 488 1BBH L e3 3 -3\ - - 10 - . e
19 1 1Ty 13 3 53 8 e 5 6
23 2 3030 323 .3 § I\ 7 8 10
27 1 Ta i %8 X a3 W Nos & -r 0 - 9 10 8
16 2 3 3 12 3 3 510 8 9 10
52 1 2. 4. 5.3 v, 9 10 10 8
64 1 7., %, 15 3 . %Y/ e 4 10 10 2
70 2 3 10 10 3.3 4 — 7 6 6 - 8 9 10
74 L. 2+ e eNY: 5 3 = s 10 8 9
75 1 2 6 aw 3N 3 4 7 6 5 9 v 8 :
86 2 o s A ¢ s S TR SIS P ot

)
I
~
)
L

Total no. = 60 selected households
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8

8
10
10

Vié V17
10

V15
10

10

9

+

10

5
10

10

-vi0 Vi1 VI12
10

7
10
10

Vg Vo
4

— . —— e — —— e ) D Bl e E— —— —— b E— — D c CED = i G e E— = C— — — a— A
iy e e D e - — E— ST S ——— A — — — — —

2

V7

_{Con

Vs
2

Vs
3

11
11
15
15
16
13
12
10
10

V4

— =
V& Vg
B ———
5

+

F—

182
181
152

10

10 10

10

$

o

157

(le]

161

o
(UL
Ct

10
10
10

10
10
10

10
10

10

10
10
10

10

3
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11
13
13
13
11
12
10
11
10

) §

10
20
48
54
51
61
67
76
79
83
102
103
114
122
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11
11

Instzuction for chrcssionfcorrclmion

O N WMNN=NNWWNO ©

OMNMNNNN=NWWWWO N

O N e U e h R WA g
N N OV® N 2 O

RCFC” Vi, 2,8, 4,5,6,7 and v89, 10,11, 12
C "NS){VIS Via V15 Vi6 V17)individually

With V13..V17 ©
Regress also:

V1,2,8, 4,5,6,7and V13, 14, 15,16, 17 with (N1) V8, 9, 10, 11, 12 individually (asin VIS — V17)

3, Repgesalso NI (Numrient Intake V8LV 12} with
NS (Nurritional Status, V13—-V17)

4. Poaform also the sorrelation of the same [actors.
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APPENDIX 15
|

A samplc menu (Rccipe) alculated by
assessment

®
- @ weighing gt’: thod of dictary

Nutrient intake for houschold (codc) 125

Day 1
Breakfast - Nil.
Lunch
Mcnu:  Yam Porwage
Recipe: "(b)

Yam % med. (420 gm fresh) 200 gm dry — Conversion:- 1.6 x 200= 320 gm.
Palim ol 2 ssp. — 135 gm.

Ugu leal, ‘4 hd. ~ 100 gm

Pepper % ssp. — 30 gm

Salt = to taste

Water — 6 cups

Cooked pourtage: _1500gm

*(3) Recipe is composed of all edible portion (EP):—
SSp — soup spoon of a standard size.

Hd. — a head or a bunch

Cup *'¢” — a standard cup of 225 ml.
Yam or cocoyam is pecled and dried
Ugu leaves are picked

Pepper is dried and ground.
Crayfish isdricd and ground.

foods,
“(b) For conversion factor forwater content of seaple

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Contd.

Portions consumed pet person
b o Age (year) Portion (gm) %
Mather (F2) 40 420
Female 6 3l %
e : -
Male 2 255 17

Nutrient valuc of yam porsage

Food GCm Kcal _Pr(gm) VILAQU)  ViLB2 (mg) Wit C (mg) Cale.(gm) 1ron (mg)

Yam 320 1072 10.9

Poil 135 1215 0 1350 J > o
Pepper 30 104 0.4 315 = 34 46 -
Ugu leaf 100 27 4.4 600 - 80 477 08

2418 144 2265 N 134 523 4.0

65% =94

Nutzients consumed per person

—

 ——— R — ey e

Pencn  Age(year) Kal  Pr(gn) A(U)  B2(mp)

S e as o mn mw e W

N i

Mother 40 677 2.6 634 -
Female 6 725 2.8 679.5 —
Female 4 6045 24 566.3 e
Male 2 411.1 1.6 385.1 -

Cimg) ©Cole.(mp  1ron(mg)
37.5 146.4 1.2
402 1570 i.2
335 130.8 1.0
22.8 88.9 0.7

——

Supper — Day [

Cassava foofeo with Ugu soup
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(Contd.)

Portion of cassava consumed per person

Sex Age (ycar) Gm %
Mother 40 600 30
Female 6 600 30
Female 4 500 25
Maie 2 300 15
Nurrient values of casava (oofoo
Food Gm Kcal Pt VIA VB2 VIC  Caldum lton
Cassava 250 860 4 0 0.1 0 171.6 9
65% = 2.6
Nutrtentintake per person

Sex At Kol I VA Vi VIC  Calcium{gm) lion{mg)
Mother(P2) 40 258 0.8 0 0.03 0 515 R
Female 6 258 07 0 0.03 0 51.5 2.7
Female 4 215 07 0 0.03 0 29 23
Male 2 129 0.4 0 0.02 0 25.7 13
Recipe: (Ugu soup)
Ugu leaves 1 head - 200gm
Pepper ¥ ssp. — 30gm

~ Cray[lish 2 ssp —  40gm

~ Cocoyam (edc)2 med. — (110 gm)

Conversion: 1.3 x 110= 143 gm.
1 ssp - 65gm
i cube ~  4gm

Cookedsoup = 1610gm
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(Contd.) 239

Soup portion consumed

Sex Age (ycar) Cm %
Mother 40 500
Female 6 445 31
Female 4 400 :9
Male 2 245 s
Nutrient value of Ugy oup
Ugu leal 200 54 8 1200
0
Pepper 26 90 5 45 0.1 135,’ 9?; 1.6
giayﬁsh 40 128 23 2 - — 1080 "
e 143 190 2.9 0 151 e
P.ail 65 605 0 708 - ..2.8 1;40 160
Magpi cube L 0.4 - A p- 79 12
1072 393 1950 151.1 235 2077 3.8
3 65% = 25.5
N | Nutrients consumed per person
R Age” Kl R VIA VB2 VIC ik tron
& -;‘mhlﬂ 40 3325 7.9 6045 468 72.9 644 0.8
.-F""‘l‘ 6 3109 74 5655 438 682 6025 08
rhﬁ“‘e 4 268 64 4875 378 588 519 07
5 2 1608 3.8 2925 228 353 3116 0.4
 T——
Total nutrients consumed per person--Day |
A Kol  ppn) VAQ) V.02(mp VC(me) Cildum{gn Iron(mg)
40 1257.5 113 1238 468 1105 &4 :;
6 1293 109 11995 438 1522 g;l 4
4 1087 95 10538 8 921 4 oy
2 701 58 6179 227 81.0 :
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MALE :

Age Grou
: 0 -1 1,1 =3 3alfes P S 1 7.1-10 10.1 - 18 18.1 - 30 30.1-60 309 n.
.;l-!/ff Code Keal Pr Kecal Pr Kecal Pr kKecal Pr Kestl Pr Keal Pr Ke al Pr Kcat’ Pr o) S
118 55t.1 7.% 1569.3 21.% 1837.5 23.%
2 1297 2.0
;? 194 6.7 1412.6 13.0 1103.5
g . . 1804.6 25.2
8 3.2 2,6 1450 15
12:5 = 635.7 6.3 S745 5.7 1256.811,5 i693.1 17.1 1942.1 19.1
ulal : 1150.4 5.8 5 lf::s : :-;
114 1834.8 10.3 2006.9 10.3 2735, 2 24.7 J305.2 2.
176 1221.8 19.7 g
1356.8 6.1 938.5 12.3 1477 20.3
267.0 8.7 = ' |
273.2 2 61159 9 38 75236.9 61.3 6056,5 66.4 5315.1 71(;"1 312“94?:.; 25.1 - - :2;3:: 13’4‘: ::gg:
o ' 6:6 1336.3 17.7 1547, = = 2385, - .
213 2+2.8 1231.5 7.6 1047.4 72.3 1514.5 15: ] - e S .
”Z? 112.4 1.7 349.3 5.3 7187 1.2 1. & 135.9 , 173

|
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X 16
household { 1989} welghlf.& method
nw=g2
FEMALE
Age Grou - 30,1 - 60 >60
e p 5 1134 3.1-5 S, 1-17 7.1 - 10 10.1-18 18.1 - 30 —_— =
P a
H/H Code Keat Pr Keal ,Pr Keal Pr Kecal Pr Kcal Pr ZKcul l:rg P 3 1739.2 21.2 -
118 920.-1 11.4 1275.2 15.1 el Ly 7 2092.G 32.2 -
¥ l 59 ’ u -
- N L - F-
1625 24.3 : '
9'23' ‘,‘2‘-.5 1851.9 14.9
4 Z"!:d i, e 1712.6 17.4 1526.2 25.7 -
10%3. 8 4.7
9.3 2 -
f::t: ®2 o as5 16.7 1373 19.6 1131.6 19.6 i P
11649 l.-u.’ 1.0&, ”.‘ 1232.8 ?0.6 25 3 -
(uese 20T e’ 320 *325.1 35.9 1875.3 <.
il i
; 1779 20.3 =
1483.8 14.6 1351.1 14.3 195.0 -
— - - 9875.1 14.6 4541.1 55.3 1825.5 11.3 9615.8 17.9 “s"'g ::'92 32::.8 24,1 -
= - - 1097.2 16.0 1145.3 13.5 1365.1 23.6 1636.3 11.8 1;:3.‘ 1 G 0T
- L= = 2m.7 q.a 250.0 2.8 "4.9 3.3 3.‘1.7 lln7 2. .
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» Iy household (1989) Sveighipg method

n =062
FEMALE P
MIATRT s e >60
(yoars) 0-1 ol S e 1015 Tl =y 7.1-10 : .
K Pr
H/ll Code  Kest DPr Keal ,Pr Kcal Pr Keat Pr Keal Pr Keal Pr  Kcal Pr Kcal Pr cal
2653.0 16. 9 1739.2 2],2 -
118 , 920, 4 11.4 1275.2 15.1
20 . 1259 20,1 - 2092.6 32.2 -
15 1329.0 17.4 1636.0 26.0 -
ey S2 1900,3 25.7
6 929 12.8 1625 24.3 v ‘
8G net 1.8 1851.9 14.9
121 Towngl gk 1712,6 17.4 1526.2 25.7 -
103 1L 0.9
= (.'3::: 23 1255 16.7 1373 19.6 14316 19.6 2520.6 25.2 -
B - -~ Y- ~ ey me 1232.8 20.6
| 125 ——£sroz: M1 e B 23251 359 1875.3 25.3 -
17 fine 2.0
125 y
X 1483.8 14.6 1351.1 14.3 17719 2.3 -
% r T - .- 9875.1 14.G 4541,1 55.3 1625.5 11.9 9615.8 17.9 5889.G6 63.2 3359 195.0 -
X - ~ = - 1097.2 16,0 1135.3 13.8 1365.1 23,6 1636.3 11.8 1963.2 22.9 1669.8 24.4 -
A y . = = 210.7 &3 350,0 2.8 214.9 3.3 341.7 11.7 262,1 9.4 629.7 10,7 -
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: i Tent of Signifieance
WUGHIN G JETHUD 3
Agcmp 0-1 ] 0= | 19=-3 | 11..) || M-s" 1319 fs1-7 |s1-7[{21-90|71—10 |1er-10 [1a1-1 |sn1-30 :u-w_.lml..u
Su w | r " F b r ¥ P u f .M F H F uLl
Corblaed ComMieed
No of ah o o 4 E $ 9 5 4 ‘ 3 2 ] - | 4
Ny 1resn Mean Mras Mean 3 ¢an Mcm.’ | Meen $As M A Mean Mran Mg sa Meaa e an Meea Iu-
$D sD (1)) SD 3D D sn SD $D
$D SO 1)) D | sp
Ked) 2932 - | uxs = 1064.4 1073 | 15140 |11383 | 9346) 13653 | 15479 1239 4 v 18082 TS
S | = 10609 = §44.) uo.}_ 7707 | 1300 | 149 2149 1389 7 > %2 702
Pravintgnt| 219 ~ 16 = L) 14.0 I TY3 138 | 127 136 176 T = 7
* - ’ |
— Ly - $) 5) 13 | 2.4 2R 3.3 04 L7 - %L uI [ 3
A lmy) 1560 - 318 - 080 6209 | 5908 | 3824 | 3.7 2% | nod ) - iy ] My
= - 1324 = 134.0 1134 2466 | 1060 10 2.9 319 "o - 11 1342
B2 tmi) Ly - N4 - 374 185 134 | 16| 22, %02 ot "3 - ne N4 “e
— [— —
I L 44 - 6.1 100 | Ay | 36 447 Qs % . M "2 n?
Qayp e | - L8 - 314 4.2 00 | 13| ) %5 a4 932 - 2 YY) »%)
— _ — — — =
- - 0.9 5 [.§] 1 124 12.9 52 74 17 a1 = 205 Y | e
cJ = "1
Img) 100.% - WY - 3363 e 40 | ame | 708 5890 I ¢ - "2 b b8 | I L3S
] - ___ !
- - 487 - 76.2 1%9.7 Mse 183 9%, 11 W M) [BVE - b8 ol I
b
*(mp 1y - 2.9 - ‘4.8 54 7.0 &t L I 5.3 Y 'y L4
— — -
- - L1 N ' L] u-l 21 24 || 16 L1 4! = )
e ] ]

i
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~ APPENDIX 17

&
cﬁd; e \\n;hm' and 24 howr Recall Methoca of Deterndnatien of Vutnml Inlaha (1989

| o T N-IRRECILNETIOD
-5 JLA-3 318 3-8 I51-r | a1t (-0 2i-10|10b-10 |1at-ae | 1nr-s0 | ta1 -0 s;?u Jos - 60
M ___F_. M F M F M r M ’ I F L] 4
: — ! = -
5 - 5 9 1 4 i 3 } ) - ] 5 o
Mean Mean Mean Mean Meaa Mus Mo Moo LTIy Meas Mean Ress |, l(cu_l_hh.
O | D 5D - 3D $D 5D $0 $0 30 ) 5D 50 S0 D
10,0 - LOLS | 10802 [ 4938 | 1025 | 14624 | DISG1 | 1sens | 1484 - 9630 | 2328 | 16610
122 | - LS | W3 | 2% | 2980 | oanz| | 843 | (%) - /18 2L 318}
(X = )Y 190 | 168 140 P A 150 IR} 150 - i85 N 202 8 | - 3]
b . .3 3 18 30 23 o) 3) 5 $2 s? 1) - d 143
|- Jins | 8204 | 4739 ) 13 | ss4a | seul | 400S L 7027 J 5 Jrlfs (414
)04 ) - W9 | 4905 | 190 | 3150 | Wsd | I [ DIe | ot - - Joy ol 195 ]
91 - 11 nes | 119 194 £2.1 100 2646 - 132 J2 sas
40 - 44 mJ il 104 281 . L7 I 1.1 ;.! - 110 b ¥ )
13, - 34 6.9 | My "o 0y | g 429 S6.1 - Y SLq 5
L1 = 98| 181 ] g 154 ! w187 [ s | 02 - EREET 84
| |
ins| - M) 3N1e | ) amo] )y | 570 | 470 - (11 0 1Ted
n? [a=- 153.4 LA L e L LS 2413 MO | 1 - a3 ML AN
P 34 0.y i3 Iy a8 7t 3.4 24 - 109 4 1
. 1’; 6.2 10 4 48 () 03 . 33 - - ‘“a 450
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APPENDIX 18

Criteria lor scuring the SUCIV- L0 vastaly o

Variable } — fow.income level: (questions /,7,9.10).
»

The lower the income quata allocated ta [eeding an nutr tious fanls

(particularly the protein foods which were scarce commoditics and were
also more expensive), the more, the probability of the development of mal-

nutrition in such a family,

Low-incomc-level was fixed at NI-N200 of monthly income to fall
within'thc government approved in‘comc of messenger cadre (GL: 01-08),
Middle.income {evel was fixed at N201-N350 per month, to.rcpn-scm the
clerical oflicers cadre (GL. 04-06) with earnings from N15 1-NS50 per
minnth,
lligh income.level was fixed at N351-N799 per month, to represont the
scnior service cadre (Gla 07-12) who coms NG70-N72+4 per mwnth. The
Nigeris super scale level of (GL. 13 +) stands at about N800.00 and above
per month and did not apply to the study population.

If the_income of one parent or a breadwinncr [elf within a stipulated
leve) such mcome was scored in acconfance with low, medium, or ls;gh
income level by the Nigerian standard. Low to high income level therefore

scored L, 2, 3, poinls respectively. Maximum score for variable 1 was 6

points where both parcuts earncd high income at 3 points cacl:.

Variable 2 — Occupational level {(questiors 6, 7, 8, 13, 12):-
Improved cducational level guamntees good occupation with good
income, improved standard of lising, improved health status with seduced

malnutrition inciddences in the family, A skilled occupation is equally asso

ciated with a regular and improved income. )
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The gainful employment of father, mother, a maximum of 4 children and one
relative scored 8 points at 2 points each. Conveise!y the unproductive famUy mem-
bers such as school childten who were not gainfully employed scored no point.
Offsprings nutnbering more than four scored no point (appendix G ). 1tls assumed
here that the eflicient running of 1he home requites the combined camings [rom
both parents or alternative brecadwinneis. The familys daily demand would other-
wise not be met. Thus, the less tho number of breadwlnners, the less the income
accruing to the fnmily, the lower the socio-cconomic status, and the greater lhe

risk of undcrmutrition,

Variable 3 — The educational level {questions 13-16):

The improved educational level of a houschold 8 oflen assoclated with the
Improved accupattanal tevel, iImpmved earlng capacity, fmpmved healthy fiving,
and improved feeding pattern, Besides, higher cducation exposes the Indlvidual
Into Imbibing cxternal cultuse which augment the existing living standard townids
the right dircction. The more extended the cducatlon, therefore the more enlighte
ned, the houschol, and the less tendency to develop diseases and malnutrition,

Based on the above rationale a total of 7 housclold members (composed of thie
fulher, nother, u maxhinuin of 4 childen, und ong relution) were scorcd 21 points
for each nouschold. For example, @ maximum of 3 points was scored by each

individunl with a post secondary school level of education (sec critetin for scoring).

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ro
L]
|y

Based on these Premises cducational Icvel was scored as shown:

Scoring the educstional levels:

Family Mcmher  Primary Bducation  Secondnry Edacation  Post, Sec. Education

Frther ! 2 3
Motlicr | 2 )
N
First cluld | 2 3
Second child | 2 3
Third child | 2 3
Fourth child ] 2 3
Any one relation l 2 3

Total for 7 members scored 2] points.

The choice of 3 maximum of 4 chlldren to the family is based on the asump-
tion 1kt cach fumily hud un uveruge of 4 chiiiren in thelr houschold.

The Inclusion of one rdation to a famlly was to make allowance for sny one
relation who was most closely Involved in the family affair. No education at all In

the household scored no point.

Variables 4 _ Family slze and age (questions 17, 23 and 39):-
The community's standatd houschold consisted of father, mother, 4 children
and one househelp — a relation, totalling 7 membery.
- The family was ohliged to flfll the members food and health demands parti
CUlarly Il members were Of the productive group, Good [eeding places a great

demand on the femily Income, pasticulasty for the purchase of pretelnous [bods,

Thus the loss the members of the household. the less demand on leeding expenditure.
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Conversely, the more members there ate in the houschold the more demand on {ood
; .

moncy, and lhe more overcrowding, tho greater risk of controcting infectious d(seases.

A houschold of 7 members scores a maximum of 7 points. Any additionat
member scores the family down by 1 point until 2 maximum of 7 points reduction
1o 0 point.

Ages of members:— Since the greatest nutrition —isk group is thg children with the
cxception of the two parents, any family member above 5 ycars of age scores |

point to a maximum of 5 points represcnting the four children and one relation.
Deceased family members:. With both paents alive scorcs 2 point maximum.
But with one parent deceased scores — 1 point,

With both parents less than 65 years scores 2 points, maximum

But with a parent more than 65 years scores — 1 point.

Variables 5 — tlousing facilitics (Questions 24 ~ 27) —
The type of housing provides an insight into the socio<conomic status of the
family like the income and the occupation. A family house composed of acsthetic

anl comfortable rooflng. flooring, walling and enclosurcs soores as follows:—

roof ceiling tin thatch max. soore

3 2 1 3
Wall special decoration cement mud

8 2 1 3
Floor Tile cement mud

3 2 1 -
Compound speelal ccment stck open

4 h
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(The term “Special’ (Sp) implies extra decoration on the housing structure such

as painted walls,roofing with cciling, fencing with decorated ccment walling).

Variable 6 — Physical amenitics {questions 28 and 29) -

These reler to all the facilitics available in the immediate suiroundings which
enhance good sanitation and promote healthy living thuseliminating infection. Such

amenitics include wnter supply, refuse disposal including toilet facilities.

Water sources;—
Tap water = 3, RainfStrcam/Well water = 2; Pond water =1 Total = 6.
Toiset facilities:—

Water system = 3, Covered pit latrine = 2; Uncovered latrine = 1. Use of

bush =Q  Total = 3.

Variable 7 — Reproductive history {questions 30 — 37):-
This is with particular reference to mothers. Multiparity depletes the nutrition,
blood and energy of the mother thus precipitating her to malnutrition, infection and

death. 1ti3 assumed that 4 pregnancies aud 4live offsprings score maximum points,

Scoring:~
No. ol pregnancics 4 or less = | point maximum
No. of pregnancics more than 4 = no point
Not pregnant, or menopausal = 1 point
I'regnant or [actating = no point
Abortion or miscarriage = no point

No abortion = |
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If all pregnancics result to live births = 1 point

Dcath of any child = no point

[l all children born ase living = 1 point

Dcath of a child at five or less = no point
Death of a child after five years of age = I point
Causc of death if not a factor of malnutrition = [ point
Causc of dcath if a factor of malnutrition = no point
If causc of dcath is not known = no point
If no incdence of multiple birth = | point
Total = 8 points.
Brecast feeding (questions 38 ~ 41) -
If baby is breast fed = 1 point
IT complete weaning starts at or about 9 months = | point
Il complete weaning starts before 6 months or after 12 months = no point
{Dependence on beeast feeding alone after 12 months with no supplementation
docs not guarantce adequate nutrient).
If breast feeding is terminated between 12 to §8 months = | point
If breast feeding terminates before 12 months = no point
If weaning foods include milk, {ish, meat, green vegetable and fresh fruits =
1 point.

‘I'otal = ¢ points,

Variable 8 — Daily total caloric intake (question 42},
(sec section on food intake) Food intake is determined scparately
Variable 9 — Food production and consumption (questions 483, and b) .-

To contral of prevent TrhBErmitHtiar .l varinus types Certain foods arc re-




quired to be produced and consumcd in larger quantitles than the othcrs. These
Include, Lthe body bwilding, maintaining and protecting foods and then the energy
giving foods.

The protein group of foods which is taken as the first group score 3 points. These
Include animal and vegetable protein foods (animels, grains, cereals legumes and
nuts) second group of foods scores 2 points. These Include vegetables (ceres),
grains, lcgumes and nuts fruits and green vegetabies).

Third siroutr of (oods score § point. These inclwde all oat starchics, Fals and oils

(yam, cocoyam, potatoe, olis {ats).

Variable 10 — Proportion of fann products consumed (question 44)

The production of proteinous foods [ullifls double puiposes. [t p-rovidcs
protein for prowth and the replenishment of tissues, as well as pmvidin® encrny.
Such are vegetable proteins and animal proteins. But production o cerbohydrate
tich foods such as root crops {ulfill. the main puipose of psoducirg energy and

fuel, while fatty foods provide mainly fuel for the body,

If highcst proportion of food produced is protein-rich, this scores is 3 points
If highest production & carbohydrate-rich, this scorcs is 2 points
If highest production is fat-1ich or olly foods the score i L polnt

If a food product contains all the three nutrients cqually e.g soya bean or
milk, the score Is 3 points

[f none is produced the score s Nil

NB: As a farming community the scoring did not take into account the foods pur-

chased gince It & assumed that the community's stah!c foods weee those foods they

Produced 1n targe quantity. Maximum point iy s
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Vanable 11 - Food purchases — amount in naira spent on food per month

{Q.45):-

Question 45 of the questionnaire invcstigated the type of foeod pur-
chases made and the amount spent onfood types. Each food purchased and
the amount spent on purchases monthly by cach household were compiled
on socio¢conomic group basis. Food purchases were also arranged according
to food types. The mean amount spent in purchasing each food type by each
houschold in each socio-economic group was calculated. The percentage
proportion of the amount for each purchasc was calculated.

The significance thercfore of the scoring system i that it permics the
scaling and visualization of the entire sociocconomic pattern as it operated
within the houscholds of the community. (Fig. 2 and Appendix & } fur-

nishes information on the sociocconomic status of the houscholds as collee-

ted and scored from the yuestivuaire.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




0GS-S 1-

. APPENDIX {8

Equivalent mcasures of foors commonly peaduced in Umunwad a viltage

1984/85*

Food Household measures Net weight{ kg )
Cassava Tubcrs 1 I./Bske 30 kg

L/Bski Tuber = % baggam - = Okg Camn

= 60 cupt = 30kg Tuber

Ganti—fried cassava meal 2 L/Bskt Tuber .

= § bag = 120 cups 18 kg
Akpu
(fermented cassava) 1 L/Bskt Tuber

= ¢ bag paste 28 kg
Yam lubers 1 1./Basin or L/Bskt 48
Cocoyain 1 L/Bskt 35
Plantain/Banann [ med. bunch 10
\aize (corn on cob) 1 L{Bskt 10
Brendnut (ukiva) 1 SfBskt 8
Beans (all types) 1 S/Bskt 4.5
Oilbenns — unshelted 1 §/Bskt 4
Groundnut—unshelled 1 §/Bskt 2
Mellon (Egusi) 1 §/Bskt 2.3
Palm nut (picked) § LyBskt 21
Paim kernel 1 5/Bskt 5
*L/Bsky —Large basket—""Abo"
S/Bskt —Smali basket “Ekete
Med. bunch —Medium bunch or head
Gal. -Gallon, 40 litres content
d =]lead a {bundlc)
1 Iyre hasin 1 Inege hasket
1 lnege basket —4small baskets
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Conid.
s nzd___.* Hunchold scause ' Not wegght
Palm nil 1 bl pakm wng ———
=% LfBskt

LL/Bshi - 8

1 gal. (40 lisres) 4
Coconut 1 mcd. ! kg,
IPear (nalive) Bush butter | $fpske 10
Ukiu f 5/Bskt 4.0
Ugu (fluted pumpkin lcal) 1 jl 2
Ugu fruit —a whole fruit | 5 kg
Anara leaf (eps plnnt) b hd 1
Mrican spianch (green) 14wl 1
Pepper (fresh) I 8/skt 4
Pear
Udara (a plum) i S/Bske i
Pineapple 1 med. sive 2.0 kg
Orangcs 1 L/Bskt. 21
Guava 1 §/Bskt '+
Paw-paw 1 1.0
Chicken | 2 kg.
Goat | 2.5 kg,
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Food production mventory—lurnest aud dungey seasons 198,1/85°
summary 1ablc

A
N= 50 CSS Y AM cy PL \NZ BRINT
Pr/Cons Pr/Cons Pr/Cons Pt/Cons Pr/Cons
H/hold -
Tolal  6905/5665  14547/6394  1736/G41 - 1210/701.5  262/19]
Mean
.Y 800.22/289.78632 4R/278 754812818 — £6.22{/30.5 11.50/8.90
N $177.82{2174 +315/t118 $103.21/18.53 - £23.47/14.22 :10.7/8.57
% Cons 96.52% 13.95% 31.21% 55.23% 12.87%
. Hangry 5
N= 50 Css CY P1. MZ BN Ofun
Ifhold ™ = = == Bk ey
otal 9120/8880 . 349/114 100/60  398/240  128/74 12/8
Mean
' 496.52/386.09 15.17/1.96 41725 11310 552322 0.52/.360
SD 192 » 14.38/6.01 +1115/6.61 $9.20/595 4621/3.86 $1.74/1.68
%Cms. 97.37% 52.70% 5005% 57.80%  G1.31% 67.31%
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3 -
o/nN EGUSI PK r/OtL CCNT OXRO
Pr/Cons. Ir{Cons. Pr/Cans, l'r/Con:; — _!:{/Cons Pr/Cons.

tHhald

Tolal 21%90 - 148.%/118 SOMiIf181h I15/15

Mean 9.52/3.9¢ - 19.5/5.13 157/57 0.65/0.65  3.26/2.52  3.09/2.11
SD  110,26/6.96 - $26.79/6.25 +160/62 22.24/2.24 . 26.51/4.80
%Cons. 42.07% - 26.31% 36.31% 100%

Hungry e -

PK P/OIL  CCNT OKRO UIIA

= =53 bl
'l’ggjd 402.5/176  5958/1971 98/30 104/45 104/83

Mcan 17.5/7.65 259/86 4.26/1.30  4.52/1.96 4.52/3.83  6.44/4.09
S 218.67/6.09 3 1RG40 £2)61.2 $1.24/1.71 t347/3.20  +5.07/3.4R
RLors. 43.71% 33.21% 30.52% 43.96% 84.74% 63.51%
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(contd.)

N = S0 UHA uG/L UG{IR AN GREEN PEPPER
____Pe/Cons. Pr/Cons. Pr/Cona. Pe/Cons. Pt/Cons Pe/Cons.
Wil
Total B4 132071161 1587.5/100 3L/31.5 41/10 30771215
Mean !-91/191  57.89/50.48  69.02/4.35 1.57/1.57 1.78/0.7 13.35/5 28
SO 423/ 128 316791698  17.52/2.95 2246/2.97 #4718 212.49/546
%Cons. £00% 87.96% 6.3% 87.26% 39.33% 39.55%
L

N = 50 UG/FR ANfL PINEAPPLE GUAV CHICK

{! B T T
Tatal 40/22.5 32.5/10.5 38/20 /5 422.5/15%
Mean 1.74/0.98 1.41/0.45 1.65/0.87 0.30/0.22 18 37/0.65
sD £0.81/0.5 $2,23/0.62 £1.71/0.97 £0.91/057 ¢13.01/1.84
% Cons, 57.14% 31.92% 51.81% 73.33% 3.54%

— o
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ORNG GUAV

Ne 50

/14

© PAWPAW  CIlICK Q~ ]
Ps/Cons. Pe/Cons. Pr/Cons. mc&

Tatal  $%3/un 11/18 21121 gb'/ - 1452/0 ISIIM'lb__'

Mea, 55.83/0 HT0.79/515.) 2
| SD +29,37

\E :
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1linld )

Meun  14.G1/3.91 0.78/0.43 0.01/0.94 19.02/0.54 G3.13/0
I Sh VIR(T[TOR oL OR[1.? 201260 +16.72/1.47 124.9%/0

% Cans. 20.76% 61.54% "IDDQ 2.44% 0%

1)) M.(l':/lé;‘}
J.

PP

401:1]
- o= 28440

N -



-

Contd.

Foorno1e 0.
1. CSS —Cmaa 2. YM - Yam 3, CY Cosoyn 4. PL
6. BRINT — Breadnut 7. OBN — Qil Bean 8. EGU — Ega 9. PN
1. CCNT — Coconut (2. PR Prar 13, OXR Ok:o 13. UH
16. UG/FR — Ugu fruit 17, AN — Anaraleaf 18. CREEN — Green 19. PEPP
21. ORNG - Orange 22. GUAY - Guava 3. PAWP — Pawpae 24. CHICK
Houschold = H/holds
PR = Produced

CONS = Consuwmncd

Food stock inventory; method of cormpilalion

--———‘_.----—-ﬂ———————— L

The moathly icod stock inventory of a sample of 50 households were compiled into harves: season ctop productions (July—December 1984) and tho

'_ Plantain 5. MZ
— Palm keme! 10, P/OIL

— Lla 1S. UG/L
— Pcpper 20. PIPP
—Chicken 25. GOAT

bungry scascn productions (Januaiy—June 1985). A maximum of 22 common crops were compiled scco:ding 10 S.E. groups

Total quantity of crogs nr the 6 months of harveat seasoa. and 6§ monihs of hungry season were complled for each Broup. The mean production for a

Maizo
Palm ol
Ugu lcaf
Pineopple
Goac

household per sample wouseiold for Ue hasrvest or huagry scason were compiled with the standasd deviations (SDS). The (int digis of cop

quandty ladlcates quantity produced. The sccond digits separsted by a stsoke s the corresponding Quantsty coisumed and dfso tm %

conmmption. | lavge Sasker of palm frult gives about 1 gallon (40 litres) p1lm ol (+ palm kernel).
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Notations for the houschald vasiables for regression analygs:-

VaaHe 1
Variable 2
Variable 3
Varablc 4
Variable 5
Variable 6
Variable 7
Variable 8
Variable 9
Variable 10
Variable 11
Variable 12
Var.able 13
Vaiiable 14
Variable 15
Variable 16
Variable 17

income

occupation

education

family size

food crop productions

{ood crop consumption

food puschases

caloric intake, chld < 1.1 year
caloric intake, ¢child 1.1-3 years
caloric intake, child 3,15 years
caloric intake, cluld 5.1-7 yean
caloric mrake, child 7.0-10 years
nutridonal starus, ehild <1year
nutritional status, child 1.1-3 years
nucritional status,chiid 3.1-5 years
autritional status, 5.1-7 ycars

nutricional status, child 7.1—10 years.
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