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ABSTRACT

In order o assess the nulritional status of preschoolers in cassava-growing areas of
Nigena, anthropometric measurements of 437 preschoolers aged 0-S years wete taken in
378 randomly selected farm-households in 63 villages from cassava-producing areas of
Nigeria. Growth deviation from NCHS median, percentage prevalence and severtlies of
undemutrition wete calculaled based on the National Centre (or Heaith Statistics (NCHS)
reference. Also calculaled were mean daily food nulrient intakes ard adequacy ratios, using
food composition table. Calculanons were made for overzl! sampte of the preschoolers and
by age groups and gender. Associalion between aniliropomelnc indicators and household
chajacleristics, healih and socio-economic faclors, household cash tncome, expendilure, and
consumplion on all food, cassova and on other slaples respeclively were assessed.
Significance of difference was delermined by Chi-Square or General Linear Model.

On the overail basis, calcium, vilamins A and C intakes were higher than
FAO/WHO/UN (1995) requiremenis. Other nutrients intakes of the preschoolers were
lower than iiieir body needs. The growth deviations of the preschoolers in the overall
sampic 0y the three indicalors (below median - 2SD weight (or age, height (or age, and
weight for height) were above median - 25D. The differences in the growth deviations
were significant and highest in the age group 4 860 months. Energy and prolein adequacy

1atios (or the youngest age group 0 - < 12 months) and protein for 12 - <24 and 24 - <48

months old exceeded thal of requirements. The same is true of iron, vilamins A and C in
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ii
all the age proups except of vitamin C in the 48 - <60 months age group. Female
preschoolers deviated less from the NCHS reference population than male. The nutrient
adequacy ratios of both the males and females were lower than the requirements except for
iron and vitamins A and C.

The growth deviations werc significantly less among preschosiers in farge than in
small households, and in those whose mothers' had some formal education. It was less
among preschooless in households with access 0 potable watcr supply tn those that had not
suffered from diasrhoea, and among those from high sales income households, The
deviations were less among preschoolers from high than among those from low cassava
food expenditure households except in the case of weight for height indicator. The
deviations were significantly less among children from high than among others from low
total food expenditure houzcholds for all three indicators (p <0.05).

Three conclusions emeige from this study: first, the nuuitional status of the
preschoolers is above median - 2SD NCHS reference population: however, there are
significant differences bctween sexes and among age groups and associalion with some
bousehld characteristics, health and socio-economic factors. Secondly, total expenditure
on al! food rather than expenditure on individual food items determined the nutritional
status of preschooters. Thirdly, children from high cassava food expenditure households
had better nutritional status because such households had higher sales incomes and hence

spent more on food than low cassava food expendituie households,
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CHAPTER ONE

INTRODUCTION

1.1  Bnckground Informnatlon

J Mainutntson, a public health problem is as common in Nigena as elsewheit tn
Africa, Asra arxl south America but it is not universal within cach country or contirent. It

| oceurs in certan places, al certain mes and among castun people. The exaci tncidence and
prevalence 1n Nigeria arc unknown despite several nuintional surveys on both local and
nauonal lcvels tn the past years (Morley, Woodland, Martin and Allen, 1968), and huge
volume of knowledge on human nutrition. Goldsmith ( [97S ) has no doubt that throughout
the whole country, Ihe incidence of malnunition is high although the tiue nature and extent
throughout the country is largely unknown.

This public health problem is mosi prevalent in preschool children because of the
nature of their vulnerability to ill-health (their requirement for achicvement and
mainienance of health include ¢xtia requirement for growth and development) and Increase
in the propostion of preschool children in the total population of many developing countnies
(Indian Counci! of Medical Research, (ICMR), 1974). Conscquently, the nutntional status
of the popuiatton of preschool children has come to be geneially accepted as an indicator
of the nutritional status of the community (Akinlosotu and Hussain, 1985).

Early malnuintron which stunts growth has been repcatedly reported to contribute

to poor intellectual and physical development of children (Soysa and Waterlow, 1981,

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




2

Hoorweg, 1976) and consequently stifles development. Morbidity and morwlity which ase
some of the disastrous effects of malnutntion in children in particular are common
phenomena in many tschnologically developing countrics of the world (Goldsmith, 1975).
Severe or moderale malnounshiment of children under five is inconsistent with buiiding the
long-tenn futuie genesation of a counlry; protecing the nutritional status oi cliildren 1s not
"*just welfare'’, it is economic investment of the most fundamental sort relaied to economic
production in the long term.

Therc 1s now a growing realization that malnutrition is not only a psoblem of food
supply but can be a function of more complcx factors. The nutritional status of an
individual is the ouicome of a complex interacbon of bicad 1ange of host and environmental
faclors, the latter encompassing physicai, biological and especially socio-cultural ones
(Pellet, 1983; Taylor, 1978; Sahn and Scnmshaw, 1983). Alinmo (1983) has observed that
socio - cultural factors such as social position of each individual in the family , sequence
in which meals are seived, atbitude towasd food, food as an expression of presbige, taboos
and the obligations of hospitality are also important in considenng the quality and quanuty
of food consumed by a member of the community. 11's etiologies include low income,
uneven household food distribution, poor sanitation, infection, inadeguatc food marketing
and prescrvation (Besg, 1987), as well as poor knowledge of nuintion (Chen, Chonedhury

and Huffman, 1980). Household socio-economic chaiactenstics also determine to a large

extent the nutritional status of chiidsen.
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Since malnutnition is a very complex problem, multifaccted stialegies are required
10 combat il It is thercfore 11nportant lo delermine its causative factors before appropnate
intervention can be implemented. To develop an cffeclive preventive program against
malnuuilion, il is Recessazy not only to assess the rature and magnitude of the protlems but
lo identify faclors affecting it and their relative importance. Anthropomeiiic and food
consumplion sucveys are rcliable methods of assessment of nutritional status of people in
a communily (Davison, Passmore, brook and Truswell, 1975;.

Thenextricable connections between social conditions, economic development, and
the nulntional status of human groups have been of rescarch interest to nutitonists.
Anthropometty is the readily availablc method of assessing nutritional status. It includes
weights, heights, hcad, chest, mid-upgcr aim circumference, triceps and skinfold
thicknesses. Skinfold thicknesses arc meant 10 reinforce and improve clinical judgement
i assessing nuttitional ststus and growth of children (WHO, 1987). Anthropomelric dala
in spite of their limiwtions provide the most valid assessment of physical growth, body
composition, 2nd generd) nutritional status that is feasible for use 1n screening programs and
standard physical examination (Roche and Mckigeyi, 1975; Benefice, Chevssus-Agnes,
Maria and Ndiaye 1980). Children at the extremes of distributions of anthropometiic indices

arc more likely to be cither over-nourished, under-nourished, or suffering from diseasc.
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1.2. ldentification of problems:
Cassava (manihot ulilisima) 1s an cxtensively grown food crop in Nigeria. Il is
grown over a wide range of climale, soil, and other ccological factors in all states cf the
! country, in the southern states, a cassava based farming sysiem is widely ideniifiavic.
| Cassava is a basic food staple of most people in Nigena, Depending oa varicty and
cyanogen content, it can be caten raw, boiled, pounded into fufr or as processed garri,
{a/un, cic. 115 role in supplementing houschold income is not i doubt (Nweke, 1996). In
soimc arcas, 11 accounts for as much as 50 percent of touschiold income. |t isa secunty
crop as it ensures food supply when all other crops have failed. In all considerations, its
imporiance in the nual fann economy food securily is well cstablished. Yet, food
production is low and most of cassava pioducts, c.g. garri arc nol affordable w many
houscholds.

Cassava has for lorig and crioncously been considered to be an infenor commodity

(Expere, lkpo. Glezson and Gebremeskel, 1986 ). ‘There is a perceived inverse refationship

between cassava consumption and standard of living. For inslance, high cassava

consumpuor is ofien presumed to associated with malnutrition (Ekpere, ct al..1986). This
myth associated with cassava in the pasl, in some pants of Nigeria, made the crop appear

inferior to yam_ It is belicved that kwashiorkor duc to protein def ciency is more common

in young children weaned onto cassava salber than millet or maize (Tylleskir and Tylleskar,

1988), Few studies conducted on the nutrition are fragmented, controlled by different
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authors (Nnayelugo, 1982; Nnayclugo, King, Enc-obong and Ngoddy t985) with different
mcthodologies at different periods of the year. Other works (Akinlosotu and Hassain,
1985, Addo, 1984) were not specific on preschoolers. 1n addition, there is hardly any
work that has included an analysis of the effects of socio-economic factors o preschoolers
tn Nigesa. Theie are not only age, or sex-related differences in the nutritionai status but
also socio - economic and geographical location differences. In some geographical arcas
theie 1s a selatively high prevalence of wasting with relatively iow prevalence of stunting,
whescas in other areas the opposite is found ( Keller and i"illmore, 1983; Anderson, 1979).
There is nead for comprehensive data that would address the magnitude and nature
of malnutnilion of pseschoolers for the cntire cassava growing ireas of Nigeria for the same
period of time for use in the national nulsition policy, public health, and nutrition programs,
planning and for intemational comparison. Such data will provide useful information for
food and nuintion policy formulation and for long term nutiition and health surveillance
activities at nationa! icvel. !t will also provide extra data on ihe evaluation of health,
education and agricultural services and action,

1.3 Data Source:
This work is based on information the rescascher collecied in the year, 1992
during Collaborative Study of Cassava in Afsica (COSCA), funded by the Rockcr(cller

Foundation. COSCA"*s aim was to collect authoritative information over a wide arca on

cassava production systems, processing methods, markel prospects, and consumption
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patterns and nutitional slatus, as a guide for cassava research. COSCA covered Cole
d'lvoire, Ghana, Nigeria, Tanzania, Uganda and Zaire, which together produce about 70%
ol the cassava oulpul in Afnica. These countsies were sulficicntly vanable in the key
faclors ( climate, demographic and narket-pressuses ) that were hypothesized to be
deteeminants of cassava prokfuction in Africa ( Carter and Jones, 1989 )

COSCA is being cxeculed in three phases as follows:
Phasc 1 involves a broad characlerization of the following:
L. Environment (physical, social, economic)
g Production
J. Processing
4, Marketing
5. Consumplion

Phase [T deals with castava pioduction details such as:

l, Yield
2. Land area
3 Uniization (salethome use, processed/(resh use)

4. input/output
» ] Production practices

Phase JII involves detailed studies on postharvest issues:

I Processing

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



.Charactenzation of techniques

.Producl quality assessmenl (nutritional, toxicity, and quality assessment)
B .Marketing

3 .Nutrition/Consumption/demand

Phase [ survey was conducled in 1989, Phase 11 in 1991, and Pha Tt in 1992.

1.4 Objectives

Overoll:

10 assess the nulritional status of preschoolers in cassava growing arcas of Nigena

Specific:

1. to determine the anthropometric values and food intakes of the preschoolers

2, 0 compare the anthropometric values of the preschoolers with those of NCHS
(1976) reference popuiation with a view to finding level of malnutrition

3. to compare the nutrient intakes of the preschoolers with those of FAO/WHQO/UN
(1985) and WHO (1967) recommended nulnent requirements

4. 1o geleimine any age group and gender differences 1 n the anthropomeltric indices and
fuod intakes of all the preschoolers

5. to determine whether there arc diiferences in the mean indices of the nutritional
status of preschoolers by some houschold characieristics, health and socio -

economic variables

6. to examine statistical association between the nutritional status indicators of
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picschoolers and other household characleristics, health and socio-economic classification

and non - classification variables

1.5. Bypothesis

1.

the mean anthropomelric indices from preschoolers and NCHS intemztional
standard arc equal

the nutrient intakes of preschoo} children and FAO/A\YHO/UN {1985) and WHQ
(1967) recommended nutrient requirements are the same

no significant differences exist by age group and gender of the preschool children

al 5% level of probability in:
a) the anthropometric indices
b) the percentage prevalence of mainutrition
c) the nutrient inlakes
no significant diffescnces exist by each of the following faclors' sub - groups of
preschoolers in the mean anthropometric indices
a. hcuschold characlenstics
b. health factors
c. socio-economic faclors
the level of nutntional status of preschoolers is independent of the household

charactenstics, health and socio-economic variables
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CHAPTER TWO
LITERATURE REVIEW
2.1 Noutritionul stntus nnd methods of assessiment
The state of health of an individual taken in conjunction wilh his food intcke
and determined by this imake s referred lo as his Nuintional Status (Nnanyelugo, Ngwu,
Asinobj, Uwacgbute, and Okeke, 1992). According 10 encyclopedia of Food Science, Food
Technology and Nutrition (1993). nulritional status of the communily is defined as the
presenec or absence of dict-related discases which is related (o the hezlth and well-being of
the community.

Nutrilional status dala assess the prevalence o7 mainutrition in cross-sectional studies
and/or (he study of the association of malnuliition and its determinant in longitudinal studies
(Encyclopedia of Food Science, Food Tochnology and Nuliition , (99)).  An additional and
imporlant use of these data is foc surveitlance or inlesvention programs (WHO, 1987). In
this case the data collecied s often Timiled ta the most relevant indicators of major risk for
the population surveyed. The most vulnerable groups inside the population aie pregnant and
lactating women, children, adolescents, and the elderly. Consequently, nutritional status
can play an knportant role 1n solving or preventing nutrition problems.

Many authors have used different methods singly or in combination for assessing
the nulritional status of the:r target populations such as anthropomelry and clinical signs

(Nnanyelugo, 1980b and 1982b), clinical cxaminations, biochemical, and dietary (Davison
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et al., 1975) and anthropometry which has greatly been used in several African countnes
10 obtain the incidence of malnutntion ( Anderson, 1979; Apguillon, Caedo, Amold and
Engel, 1982) as in differcnt pari of Nigeria and other developed oountries { Chen et al:,
1980, Grantham - Mcgregor, 1980; Demey, 1983).

It is widely accepted that for practical purposes anthropometry is thc most useful
tool for assessing the nutritional status of children (WHO, 1987). Besides being rapid,
pottable , non invasive, inexpensive and simple in principle (WEHO,1987; lclliffe, 1966),
mainly useful in population based field research, it can he a valuable adjunct to clinical
appraisal providing a quantitative indication of the rapidity of size increase, the relauve
amount of different tissues present and an indication of the cffective calories excess in
children and adults. The classical use of anthropometry as the most readily available
mcthod of assessing nutrition siatus is therefore logical. Other methods, such as
biochemical and immunologica! test, intake siudics or the use of clinical signs are relatively
uncommonly used because they tend to suffer from one or morc of the following
drawbacks, insensiive to subciinical protein-encrgy malnutrition, liable to shost tenn
vanation, feasitle only on a small scale, due to personnel equipment and time requircments,
and methodological difficulties, inaccurate, or susceptible to researchers subjectivity
(Hatching, 1982).

Although biochemical and clinical techmques may provide more specific inforination

on the existence of individual nuirient deficiencies, in many cases these examinations
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become depleied. Thus these latter techniques are useful in characterizing cxisting
nuiritional problems, but are lcss helpful when predicting the likelihood of future deficiency
slalus,

Specifically, dietary stutlics are difficult to collect and analyze. Although many
authors have uscd it in the nulritional slalus assessmenl (Addo, Sampson, .arcem and
Jibrim, 1988; Allen, Black and Bacsistrand, 1991; Chandhung, 1924 ) &t has some
limnations. While anthropomelry may index the problem, e.g. growih failure, it does nol
by itself idcntsfy the specific cause or indicale the specific solution, For inslance,
identification of poor growth only indicates thal nutritional problems exisi, withoutl denoling
the specific limiling nultrients or the cause of deliciency. It is therefore nol always a
salisfactory index of response.

Since each of these assessmenl lechniques provides diffcrent and incomplete
information on nulritiona! sialus, thcy musl oflten be used in concernt (o characterize the
nutritional condition of an wndividual or population.

2.2 Nutritiona! nnthropoinctry and physical growth achievement

Nutritional anthropomelry is conccriicd with the measurement of the
variations of the physical dimensions and the gross composition of the human body at
different age levels and degrees of nutrition (Jelliffe, 1966), Food Science, Food
Technology and Nutrition encyciopedia (£993) defined anthropomelry as comprising

techniques which readily contnbule to a more in-depth understanding of body composition
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and nutritional status allowing the quantification of obscrvations and the observation of

changes with lime,
g According to Seone and Latham (1993), anthropomctry involves the measurements
* of growth and stature. This physical growth is considered one of the major outccraes of
~ the interaction between nutriticn and the environment, Similarly, Hitchings (1582) defined
anthropometry as concerned with the evaluation of growth-relaled ontcoine vanables, e.g.
the human biology variables rclates intake, absorption, and healhi (o nutritional s1atus in a
dynamic framework. Behavioral/anthropological factors determune food preparatton, intra-
family distribution and breast-feeding practices, given a level of food availability. The
types and quantitics of food for consumption are influcnced by tasies and preferences, but
largely derive from economics and agriculivre, public health can change the punity of water,
the exposure 10 infcction, and sanitation facilities in the environmnent. The variables greatly
affect nutntional siatus in one w2y or the other.

Anthropome!ric methods ale based on a model of body composition which consisis
of 1wo distinct compartmenis: fal mass and fal free mass (IFeod Science [Food Technology
and Nutrition encyclopedia, 1993). This two compartment model of the body composition
defines the fat-free mass as a compartment consisting of body cells including skeletal
muscle, extra celiular water, the skeleton and connective tissue. Anthropometnc
mcasuremeni can indirectiy assess the two body compartments and thus provide an index

of nutritional status, Altcration in body fat content generally are senstlive to changes in
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energy batance. Chronic malnutrition is reflected in changes in protein stores found
predominantly in skeletal muscle in the body. Selected body measurements can therefore

give valuable information concerning certain types of malnuirition in which body size and

gross body composition are affected. Jelliffe (1966) demonstrated the dramatic historical

4 cxamples of the effect of nulrition on anthropometric measutements in the lower welghts

= and heights of European school children in Paris fotlowing prolonged and severe war-time

. dietary resuictions. Conversely, and probably mainly because of :mproving nutiition, the

stature and weight of children and adults have increasaxl progressively over the past hundred

. years in both North America and Europe and morc recently in Japan and Jamaica .

The measurement of anthropometry classified into four broad catcgories as follows

(Food Technology and nutrition encyciopedia, 1993) explains the link between

anthropometty and growth.

)
)

3)

1)

Body weight, Growih increases as body weight increases.

Lincar measuizinent, such as supine crown heel and citown-rump lengths in carly
infancy or standing and sitting height after 2 years of age, limb lengths, the distance
beiwern specific anatomical landmarks, such as the width of pectoral and pelvic
girdles and head circumference - these ase all functions of skeletal growth,

Limb and abdominal circumferences, which are used as indirect indices of soft
lissuc mass.

Skinfold thickncsses at anatomically defned sites. Suitable combination of skinfols
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thickness mcasurements predict body fat mass and when combined with
measurements of limb ciicumference and bone diameler, can be used to derive
estimales of skeletal muscle grow th.
Jeiliffee (1966) grouped the measurement as Body weight, linear measuremcat aid

sofl tissues.

The use of anthropomeny in the assessment of physical growlh dimeasion has been

. widely recommended (WHO, 1983) and used primarily owtng tc widely accepted practical

puipose of anthiopomeny. Measurements of weight, heighi, arm circumference, and tiiceps

. skinfolds thickoess are commonly recognized as important indices of nuintional siatus that

is of protein-enerpy malnuintion. Height, vsually assessed in fefation 10 a population
standard and expressed as height for age is cocmmonly used as an indicalor of the chronicity
of undamuintion, longiudina) mieasurements of height velocity are particutarly helpful in
this sespect (Nabamo, ‘I%?)\ Weight, usually assessed as weight for height responds
tapidly 1o changes in rwlritional status and provides a useful indicalor of nutntion of the
individual dunng the immediate preceding period (WHO, 1988).

Mcre subtle conciusions about the history of an individual's growlh status can be
denived through the use of additional anthropometric paramelers especially those thal
provide an index of body composilion. This method las been widely used by Cole and
Udekwe (1989) on the analysis of the body composition, eneigy, proicin and iron intake

of Nigetian female nursing siadents. However, Balogun, Olawoye and oladipo (1994) used
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Body mass index (BMI) also called the Quetelet (WI/H?) (0 determine anthropometric
indices of male and female Nigerians of difterent age groups.

Anthropomeunic assessment of fat-free mass and fat mass are obtained by the use of
upper arm. [t contains both muscle and subcutaneous fal, so that measurement oi {ne
circumfercnce of the mid upperaim may be usad as an index of nutritional status. in under
developed countics where the population is ofien malnourished and with liile fat rescrves
a change in this measuremenl c3n 1eflect total body protein storcs. Senal mcasurement of
the upper arm ciicumferenee may be used to monitor nutritional intervention. Others are
mid arm muscle circumference and mid arm muscle arca,

2.3 Anthropometric indlces and growth in'grpretation

The common anthiopometnic measurements used are weight, height, and age
(WHO, 1982), and these paiameters are combined to form the anthropometric indices such
as weight for age. heigiit (or age and weight for height. Weight 1s the simplest
anthropometric mezsuiement of growth and nutrition. Presentation of weight levels of
commumly can be expressed for children in tenns of percentage in vanious percentiles of
standards or as percentage in the degree of nialnutntion proposed by Gomez (1956).
Allernatively, weight can be classified in Gomez scale as having first, second and third
degree majnutrition, This preposition for Gomez is sometimes crilicizesd for being made
with reference to interational Sandasd of weight for age, for example Gomez classification

put against standard value, 90% norwnal, 90-75% mild malnutrition (grade 1), 75-61%
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moderate malnutrition (grade 2) and less than 50% severe malnutrition.

As there 1s considerable dispersion of individuat body-weight even within

. piesumably well - nourishedf communities, 1t may be betier to express weight in relation to

some fixed parameter rather than in absolute terms (Garn, 1962). For insiance, body-

" weight may be relaicd to head circumference in early childhood, but this is not always

satisfaclory in praclice owing (o the difficulty in oblaining the later measurement accurately.

Also weight correlated with height {or length) can be employed 1o detect both under and

over nutntion. This can be explaincd by Waterlow classification of malnutntion (Table t),

Table | : Classilication of malnutrition by \Vateriow (1977)

Height for Age

% of Intcmauonal
Standard

——

\Veight for height % of Intcrmationa) Siandard
<80% >80%

110%

< 90%

> 0%

Swnling and Wasting (Acute  Wasting and/ or
oi chrontc PEM) Stunting

Chronic (PEM)

Weight loss but no Stunting Nonual
(acule PEM)

Obese
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The disadvantage 1s that height is also affected by malnulrition during growth.
Nevertheless, the carrelation can be useful in assessing proteincalotie deficiency of early
childhood, because the growth retardation that occur affects weight markedly and height
only to a limited extent.

The heights of individuals are sometimes preferable if ages arc known, (o
demonstrate the physique of individuals in graphic presentation by combining age and
weight and height indices (Jelliffe, 1966; Waterlow, Buzina,Keller, Lane Michannan and
Tanner, 1977). The fonmer normally grows relatively faster than other parts of the skeleton
so Lhat change in leg length, or height, may provide a sensitive index of inadequate nutnition
in children,

Skinfold thickness has provided the only simple means of measuring subcutaneous
fal in human being . Skanfold paramcters arc used to determine the body composition. The
importance of measuring body comgosilion in relation 10 problems of nutntion is now
becoming apparent (leliiffe, 1966). The balance of evidence at present favours
measurement over ihe triceps as index of nutritional status (Nnanyelugo, 1982b).

Measurement of the circumference of the mid-upper arm may prove 10 be a useful
and praccal means of assessing protein-calorie deficiency of early childhood. In addition,
if the biceps and tnceps skin-folds have been measured, an estimate of the arm muscie size
can be made (Jelliffe, 1966; Nnanyelugo, 1980b).

Two methods arc commonly used 1n developing countrics 10 relate the measurements
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of weighi and height 1o the NCHS (1976) reference population. The first is known as the
pescentage of median method and the second as the Z-score method. The Z-score method

is the approach preferred by intemational child growth expeits for stauslical reasons.
In the percentage of median method, the weight or height value of 2 ciild is
expressed as a percentage of the median weight or height value in the NCHS (1976)
J reference population for a child of thc same age and sex. However, the percentage of
median has some limitations, which are related 10 problems assoctaicd with the nutntional
interpretations of perceniage of median values at diffcrent ages, as well as across the
different indicalors of weight for height, heighl {or age, and weight for age (Martorell,
1982). One problem is that the value of percentage of median does not have a constatit
meaning over diffcrenl age groups. For example, 95 percent of the median height for age
1s very different al the ageof 12 and 48 months. At 12 months, 95 percent of median height
for age represents the 8t reicentile of the teference population, whereas at 48 months it
1epresents the 12th percerile (Waterlow, et al., 1977). A larger problem is that percentage
of median va!ues does not have the ssme nutritional meaning across the three indicators of
weight for height, height for age and weight for age. For example, 90 percent of the
median corresponds 10 the 131th percentile for weight for length at 95 centimeters, bul 10
less than ! percentile for length for age at 36 months, which s about the age when girls
achieve the median length of 96 centimeters (Mattorell, 1982). On the other hand, in

developing countries the percentage of median approach has been used for many years by

B
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health workers for assessing nutiitional status. As a result, these professionals appear to be

more familiar with it than with the Z-score method, which is discussed below.
The other method of cajculaling nutritional indicators involves calculating standard
' deviation scores, commonly referred 10 as Z-scores. [n recent times, WHO (1583) has
" rocommended to member countries the use of Z - scoles for monitonng nutritica and health
progress. This was on the grounds thar Z-score has statisticd meaning and adequate for use
with the reference population. Z- scores show the relative position of cach child's weight
and height values of the NCHS (1976) reference population. Experts in child growth highly
recommend Lhe use of Z-scores over percentage of the median because Z-scores provide
a better statistical assessment of nutriiona) s@tus, which remains stable over different age
groups as well as across the different indicators of weight for height, height for age, and
weight for age (Waterlow, et al. 1977; Martorell, 1982). In inteipreting Z-score for

nutrition and health purposes, several possibilitics of classilication of the nutntional

indicators by compaiisen with a reference population are possible (WHO, 1983). The

classifications w=tc as shown in table 2.

Sandard dexiatiog Classification

Between -1SD and +1SD normal

Above median +1SD Above normal (or high)
Below median -1SD below normal (or low)
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In high and low classifications, vanous cut-off points (or class limited) can be

established such as muluples of 1 siandaid deviation (e.g. +1.5, +2 or +2.5). These may

vary from one program to another, depending on such factors as the level of piecision

| choscn for lhe siatistical analysis, the cxpected prevalence of protein energy malnutniion

~ (PEM) in the population, and the frequency of severe malnutrition (WHO, 1283).

However, 1n counines where growth failuse in children is widespread and severe
* such targeis would be unreadistic and unattainable and therefore would appear that many of

the 1913l picachool children were suffering mild 1o moderate malnutrition. In this respect,
* the intemational reference is shif\cd downwands for developing countrics.  The conventional
cut-off point for Africa 1s -28D (\WHO, 1983). Thus the prevalence and severity of
malnutrition can be detcrnined using Z-scoie approach. A reclassification is therefore

obtained for developing countrics {Bealon, 1990) as shown in table 3.

Table ) : Re - classifiention of the nutritional Indicators for dexelaping counirics

Standand geyjalion Classification

Atove median -2SD mild (no risk)
Between median -3SD and -2SD moderaic

Below median -3SD scvere (clear 1isk)
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NCHS (1976) has uscd percentile approach in the growth interpretation as shown in lable
|

s

* Tohle 4: Peeccatlie chissiiention for nuiritional indicatars

Percennle Classification
75th-251h mild (normal/no nisk}
10th-5th moderate risk

< 5th

severe or clear tisk

2.4 Anthropometric statistics (z-scorc) of preschoolers in developing countrles

2.4.1 Qverall status: Several studies have been conducted on the anthropometnc
measurements of children in the developing countries. Chen and Taren (1995), Tyiteskar
and Tylleskar (1988), Yambi, Latham, Habicht and Hass eponed that children
anthropometnc measurements were compaable 1o intemational standard [or the first months
of life with negative deviation for weight for age and height for age Z-scores. Tylleskar and
Tylleskar (1988) reported -1,2541.14 SD score as the mean weight for age for the whole
group of Sakata, Zaire (now Democratic Republic of Congo) children aged 0-3 years. The
mean Z- score for height for age in the whole group was -1.201 1.21. Chen and Taren
{1995) obscrved that the mean weight for height values started above the NCHS ( 1976)

| staridard mean until about 65cm in length and remained between the NCHS (1976) mean
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0) and -1.00 SD for children between two and five ycars of age. Yambi et al, ( 1991)
ted the anthropometric measurements of 2452 children from 6 to 36 months of age at
(nc and al two-month intervals thereafter in Tanzania in relation 10 mortality risk. The
mean anluopometic indicators for all the children at baseline expressed in Z-scoves were
-1.7%1.0 for weight for age, -2.1+ 1.1 for height for age and -0.5+0.9 foi weight for
height.
JI 2.4.2 ABc class: The reporied work of Tylleskar and Tylleskiir {1988) on the mean Z-
score for weight for age (1.5211.04) of preschoolers was lowest in the age group 6-11
months. Other age ranges were as follows: -0.37+¢..18 for 0-5 months, -1.48 +1.08 for
12-17 month, -1.4010.80 for 18-23 months, -1.39+1.10 for 24-29 months and 1.50+0.99
* for 30-35 months,
The heighl for age mean Z - same (1.50+1.21) (or6: 11 months old, was the lowest
' (Tylleskdir and Tyleskdy. 1908}, O\hey age proups had nwean height for age as follows -0.87
. £1.12 for 0- S month: cid, -1.37+ 1.24 for 12 - 17 months old, -1.37+ 1.72 for 18.35
months old, ! 42+1 .24 for 24 - 29 months old and |.36+1.34 for 30 -35 months old.
For weight for height the mean 2-score was + 0.34+1.01 for 0-5 months old, -
0,45 £0.97 for 6-11 months old, 0.81 +0.8S for 12-17 months old, -090+0.83 for 18 -
23 months otd, 0.58+0.89 for 24 - 29 months old and -0.77+0.83 for 3O - 15 months
old ( Tyllesids and Tyleskdr, 1988).

2.4.3 Cender: Considenng pender issues, Chen and Taren (199%) reponied that the mean
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cight for age and weight for height values for both boys and girls under six months were
pnater tan zero, and the mean height for age was near zero. The scores did not indicate
any consistent difference between the growth of boys and girls for any of the age groups
I* studied compared with the refetence standards. They further reported that after six moaths
' of ape, the mean weight for age fluctuated around - 1.00SD for both boys and girls while
the mean height for ape was comparable to the median NCHS (1976) withun the first few
menths of life. At 12 months it was about -1.00SD, and by 3€ months 1t was about -2.00

SD.

WHO (1987) has rccommended the use of standard deviation Z-scores in the
calculation of the anthropomelsic statistics of children. However its usc has slowly diffused
in the nutritiona) literature because of difticulties to calculate these Z-scores without
computer program considerably slows down the acceplance in developing countiies,

2.5 Malnutrition wud s prevalence in preschoolers in developing countries

The icim malnutrition may correctly imply either under nutrition,
overnuttition. or an inbalance of nutnents. However in the context of developing countries
because ol the widespread poverty and clevated rates of infectious diseases characteristic
of these scttings, the term 1s usually applicd in the more limited sense to refer specifically
to undemutrition. Hence this study is concermed primarily wilh the problem of
undemutsition in developing sountries. Nevertheless, it should be recognized that many of
the chronic diseases of ovemutrition that arc penerally associated with more afftuent,

B
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-"‘ L . + . J - -
industrialized countries also seem o be occurring atl increasing rates among adulls in some

developing countsics .

Malnutrition in developing countries 1s due to underlying socio-culiura! 2nd
I cnvironmental circumstances, climatic, geographic, economic and political [actors that
nfluence the produclion, storage, distribution, trade and pricing of foods which directly
affect household food availability; likewise, local knowledge and cultuial beliefs will
influcnce fonx) choices, processing techniques and intra-houschoild distribution. Inadequate
intake of food results in problems of malnutrition and undemutrition, Malnutsition has a
very complex etiology and is usually related nct caly to the quantity and quality of food,
but also to unsalisfactory physical and psychological environments, poverty, infections,
ignorance, lack of adcqualc medical care, irtegular food supply, inadequale distribution,
limited purchasing power and inieiaction with infections. It leads to unaccepiable fevels of
moitality which could be reduced considerably if effective interventions were implemented.
According to encycloped:a of Food Scicice Food Technology and Nutrition (1993),
\he major functional consequences of piotem energy malnutntion (PEM) include reductions
In ultimate body size and muscle mass, decreased physicat activity and work capacity,
altered behavioral development, and immunosuppression and consequent increased tisk of
infecuon, Pesspctive field studies fiom several different regions of the world indicate that

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

In developing countries may be associated 10 PEM. Some of the reported effects of
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autntion and is various manifestations include siunted physical growth, retarded mental
chievement, low productivily, low resistance to diseases and infections, nutiitional

deficiency diseases, adverse effects dunng and after pregnancy and high monality 2nd
4morbidily rates {( Nnayelugo (1992; Van der Vynckl, 1986; Stoch and Smyiiie, 1976;
li-lomweg. 1976). Preventive measures that would minimize the conscquences of
" malnutrition should therefore be encouraged.

2.5.1 Undernutrition prevnlence

' 2.5.1.1 Qverall stalys, National reports on undemutntion from vanous rural and urban
areas of nations have been published, A nationai survey in Nigeria in (1986) conducted
on children below five years of age reported 35.7 percent below -2SD weight for age ,
including 12.0 percent scverely underwesght (under -3SD) (NDHS, 1986). Also in 1987,
rapid survey conducted by the Nigerian Federal Ministry of lcalth and United Nations
Childrens' Fund (UNICER in fve siates of Nigena showed that prevalence of underweight
among under-five were 25% for Kwara, 28% for Cross River, J0% for Ondo, 39% for
Baucht, and <U% for Oyo States. Another survey conducicd in Ondo state by National
Demographic Health Survey (NDHS, 1986) on cinldren aged 6-36 months showed a
prevalence of 28.1% underweight. A nutritional study of an ethnic group in northemn
Bandundu region in Zaire (now Democratic Republic of Congo), (Tylleskir and Tylleskar,

1988) on 359 children aged 0-3 ycars showed that 27.6% had a weight for age below

median - 2SD.
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Globally, the proportion of childien under 5 years of age with low weight-for-age
ith respect 10 the international reference median is greatest in south Asia, followed by

outheast Asia, sub-Sahaian Africa, North Africa and the Middle East, Central America,

: ‘and South Afnca. The ovaiall rate of low weight-for-age appears 1o have falten {rom about
one third of children over a dccade, moreover, because the towal population of under-fives
“increased concomitantly, the 1otal number of malnourished childien worldwide actually
increased during the decade. ore than 1735 millions of under-five worldwide are presently
belicved to be undermounshed according to the weight-{or-age cntenon (Encyclopedia of
Food Science, Food Technology and Nuirition, 1293).

It is impossible to measure accurately the number of malnounshed people in the
world‘s developing countnes, where nutntional problems are most pievaient. The United
Nations recently estimated that sume 150 million children are under-weight, about 20
millions low birth weigh! infants are bom each year, and some 40 million children ase
afflicted with vitamias deficiency (United Natons Administiative Committee on
Coordination - Subcommitice on  Nutrition (UN/ACC/SCN , 1991).  Malnutrition as
represenied by the prevalence of undenweight affect the pieschool children greatly in most
African countnes. It appears from available data (Table 5) from some of the Aftican
couniries that although the average requirement figure usually compares favoulably with
the average food availability figure. the same countries have a large percentage of

underweight children. 1t is estimated that underweight children in 1980 made up 24 percent

.
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¢ 16 million children in these countrics. The coresponding percentage was 25 in 1985 due
tothe 1apid population growth; the increase in the absolule number of children affected was
an additional four million, i.c. a 1otal of 20 million, In the early 1980's, the highest
prevalence, greater than one third of the child population, was believed to be in Cthiopia
\ and the Sahel countnes (UN, 1987).
Decspite general improvements in food availability health and sociai services, hunger
' and malnutrition exist in some forms in nearly all countries. Between 1975 and 1990 the
aveiage prevalence of PEM in childeen in Africa, Asia, the imiddle east, and the Americas
combined, as cstimated by FAO/A\VYHO (t992; was reduced from 47.5% 1o 40.8%,
Nevertheless, there were 155 million underweight children in Asia in 1990, representing
44% of children under five years of age (FAQ/WHO, 1992). Grant (1992) reponted the
. prevalence of low birth weighi 'n infants and underweight children as of 1990; Japan and
China had the lowes! pereentage of low binth weight and India had the highest (Table 6).
Bellamy (1996) reparted for developing and least developed countries 19% and 24 %
respectively [Gw birth weight children suffering from underweight, moderate and scvere,
35% and 4i % respectively, and severe underweight, 12% and 13%, respeciively,
Sierra Lecone National Nutrition Survey (1978) on the nutritional status of young children
and their moiheis comprising of 4880 children aged at 3-59 months reported that 24.2% of

the young children were chronically undemourished.
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Table S: Nutritional Status of Young Children in selectedl countries and national level
food avaltabifity (DGS) and requirements

Country Year Percentageof  Calories/caput per
. requirement samples day
underweight availability
Cameroon 1978 21.3 2202
Congo 87 23.6 2627
Ethiopia 82 38.1 1707
Gambia 85 37.5 1707
Ghana 85 23.9 2350
Nenya 83/84 15.6 1171
Lesotho 76 35.0 2229
Madagascar 83/84 2.9 2229
Mauritius 85 27.8 2448
Rwanda 76 2721
Seychelles R4 7.8 2003
Sierva Leone 78 30.5 2303
Togo 77 25.3 2019
Zambia 24 26.9 2175

DES
requirement

2117
2118
1887
1887
2059
2047
1906
1992
2114
2148
1966
2114
2038
2042

Source: FAQ, stralegies for combating malnutrition in Africa, Rome, 1990.
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! Table 6: Percentnge of childeen (0 - 4) with low-birth weight and of cblldren who
| were underweight chlldren (moderately or severcly ) in sclected Aslan
Countries: 1990
Country low birth weight Under weighi {C-4 yrs)
China 9 2]
India 33 63
[ndonesia 14 40
Japan 6
Malaysia 10
Pakisian 25 30
Philippincs IZ 34
Sri Lanka 25 29
Vietnam 17 42
Thailand 13 26

Source: Grant, 1993

The pievalence is icwest in infants, increases after 12 months of age and reaches a plateau
from 21 1o SY minnths. However the prevalence rate for chronic undemutrition was lower
In urban (17.4%) compared with rutal Sierra Leone (26.6%) (Sierra Leone National
Nutntion Survey, 1978). The same survey repoited 30% of young Sierra Leoncan children

as acutely undemourished and 30.5% of young children as underweight.
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The global estimates of under weight among the most vulnerable groups especially
children under five years of age arc large. Over 20% of all infants bom in developing
' countnes are underweight. Some 17 million annually, are low birth weight infan's, most

ol whom refloct inadequitte materra) nutritional and health (Sierra Leone Natioaal Nutsition

Survey,1978).

In a nuintion surveillance conducled in four poor fural couniries of Hubei Piovince,
China (Chen and Taren, 1995) which included 25 villages and 3,564 children aged 0-5
years, 10 determine carly feeding practices and the nui:ition status of preschool children,
low birth weight (<2,500g) was reported in 5.5% of the children. The percentage of
children with a weight for age below -2.00 SD was lowest during the first year of life
(6:1%) and at 12-17 months (32.6%). In a study on the impact of supplementary feeding
programs on the Nutntional siatus of benelicianes in Addis Ababa, Demcke and Wolde -
Gabric] (1985) showed that the propostion of children aged 6-72, with sample size 40,339
In the reference popuiation falling below the median minus 2SD weight for age, was
30.9%. Twenty pereent of the children bom in Africa are low birth weight infants (FAQ,
1990) who constilute a very high risk group for survival. In 1990 the continent had 29
million children who were underweight (flow weight-for-age).
2.5.1.2. Ageclass: The same nutntional survey in Nigena (1993) reported on children
below five ycars of age according 0 age-groups showed that the proporuon of preschoolers

below -2sd weight for age NCHS reference values were 26.3% for thosc under 6 months
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of age, 38.5% for 6:11 months, 44.6% for 24-36 months, 43.8% for 36-47 months, and
129.9% (or 48-59 months of age. Siersa Leane National Nutsition Survey (1978) rcporied

that the prevalence of acute malnutrition is low throughout all areas of the countyy. It

reaches a pcak of 9.3% in 12-14 months olds, while the prevalence of undesweight was

lowest in children aged 3-S nionths, but increased rapidly after six months and reached a

. peak throughout the second year of life, reducing slightly after this. The rural Siena Leone

* had underwcight prevalence of 32.4% compared with 29.3% (or urban areas,

2.5.1.3 Gendar: The report of Nigesia nutrition survey (1993) classified by gender,

showod that 41,2% of females were below -2sd weight for age. No values were recorded

for males for weight for age. The prevalence of malnulrition by sex reported by WHO

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

2.5.2 Stountlng nnd wasting orcvalence

Stunting (heighs for age) and wasting (low weight for height) are parameters most

frequently used 1o describe nutritional conditions. They differ in their diet-related

specificity . Siunting generally reflects not only prolonged (chronic) dietary inadequacy, but
also other aspects of poverty and depnivation chasacieristic of poor houschold environmenis,
e.g. frequent infections and inadequate access 10 health care (Beaton, Kelly, Kevany,
Martowell and Masson, 1990). Stunting is thercfore usually the single best anthropometiic
Indicator because it is closely associated with houschold diet, and these arc usually more

stuntcd than wasied children in the one 1o five years age group. Chronic malnutrition or
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ﬁ'.mfmg dunng carly childhood, may result from intrauterine growth retardation, or from
r dictary intake and/or high prevalence of infection postnatally. These factors

commonly co-exist in individual children (FAQ, 1990).

On the other hand, wasting is sensitive 10 the current nulrition situation especially
I
encrgy balance and acute infection, and may not accurately reflect the Jonger tcrm nutnition

~ environment.
2.5.2.1 QOvenll status:. Stunling and wasting are comnionly found among children below
five ycars of age. In Nigeria, these nutritional problems have been observed mostly in
' preschoolers due to the nature of their vulnerability. A recent national survey conducted
' in 1990 (NDHS 1930) reponed 43.1 percent stunting (below -2sd height for age) including
22,2, percent sevece stunting (under -2sd), while corresponding levels of wasting were 10.0
. and 1.8 percent. An anthropometric survey conducted in (1991) on Nigerian preschool
children 2-5 year old in s£ven states showed that stunting was 14% in ljero-Ekiu in former
Ondo staic now Ekili staie but 46% in Kaduna in Kaduna Suate ( Nigeria Nutnlion report,
1993). A rapid survey conducted by the Federal Minisiry of Health and UNICEF in 1988
in five Nigeitan states showed that the prevalence of stunting amang under {ives was 39%

)

for Kwara, 22 % for Cross River, 25% for Ondo, 54 % for Bauchi and 41 % for Oyo states.
I

Another survey of chitdren aged 6-36 months in Ondo state reported prevalence of 32.4%

for stunting and 6.8 % for wasting (Nigeria Nutrit:on repon, 1993),

A prevaleace of wasting among under-[ives reported during 1983-84 by National
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Ith and Nulrition Status (HANS) survey of the Federal Office of Statistics was around
0% (26.9% for urban, and 19.7% f(or rutal). The figure was considerably higher than the
1990 NDHS (Afnca, 1993) figure of 10.0% for wasting (Nigeria, Nulrition report, 1393).
qWHO (1989) reported common prevalence of wasting (below -2sd weight for height) in 6
* 10 6) months old children in 1980's in different developing countries. In Nigeria wasting
- prevalence was 21% . About 40% of all children under Live in developing countries, some

125 million children, are stunted from chronic protein-enesgy imalnutntion, and about 12

percent, some 40 million children are wastexl from acute protein-energy malnutrition

(Stephen, 1985). This was obtuned on the global cstimates of malnutrition among the most
. vulnerable group, children under five years of age.

According to FAO (1990), 29 niitlion children bom in Africa are suffering from
stunting and 11 million from wasting (Carlson and Wardlan, 1990). A nutritional study
of an ethnic group in noriherm Bandundu region in Zaire ( now Democratic Republic of
Congo), (Tylleskiy and Tylleskar, 1988) casticd out on 359 children aged 0-3 years
reported that 30,1 % the children had low height for age and 5.3% had low weight for
height . These figures arc selatively good compared with other rural African child
populauons.

The percentages of children suffering from wasting (moderate and severc) in
developing and lcast developed countnes were 6% and 10% respectively and for wasting
42% and 50% respectively (Betlamy, 1996). In a study on the impact of supplementary
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eeding programs on the Nutnitiona) status of beneficiaries in Addis Ababa, Demeke and
olde ~ Gabniel (1985) showed that the proportion of children aged 6-72 months, with

mple size 40,339 1n the reference population falling below the median - 2SD height for

age was 27,1% and weight for height was 1.2%.

. Common prevalence of wasting generally in 6 to 60 months old children in 1980°s
' has been reported (WHO, £989) in different developing countries as Bimundi 6%, Kenya
' 5%, Malawi 3%, Tanzama 5%, Uganda 4%, Ghana 7%, Céte d’ivaire 9% and Bangladesh

[6%.
2,522 Agcclass Nigena National report (1293} on stunting and wasting according 1o

* ape proups in under five of Nigenan preschicolers were as follows: 12.4% and 7.6%

respoctively for preschoolers under 6 montiis old, 25.3% and 35.11% for 6:1 [ months old,

44.6% and 45.3% for 12-23 months old, 53.3% and 45.6% for 24-35 months old, 50.5%
and 37.1% for 3617 meaths oid, and 52,9% and 36.0% for 48-59 months old.

A commonly obscrved patiern of change in developing country populations is that
growth in weisht-ior-height begins 1o fall at 3-6 months, reaches a minimum at [2-18
months, ( dus (o the effect of weaning praclices on the children in developing countries and
then relums towasds normal by three years, leaving a child who is stunted but nol
necessarily underweight. In a nutiition surveillance conducted in four poor rural areas of
Huber Provinee, China (Chen and Taren, 1995), which included 25 villages and 3,564

children aged 0-5 years, in which early feeding piaclices and the nutrition status of
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préschool children where to be determined showed that the percentage of children below
*2:.00 SD for height for age increased from 9% for children under one year old to 44% for
ithosc 18-23 months old. However, two-ycar-old preschoolers showed a decline in the
'|' percentage with low height for age (30.5%), but increased in each age group unui five
l years of age (43%). Children within 12-17 months had he greatest pescentage with weight
" for height values below -2.00 (9-2%), compared with less than 2% for ihose three and four
- years old,
In addition, percentage of children in each age group below -2SD value of NCHS
. reference of weight for age was reporied by Tyileskdr and Tylleskar ( 1988) as follows:
5.9% for 0-5 moniths, 30.8% for 6-11 months;, 36.5% for 12-17 months, 25.0% for 18-23
months, 30-40% for 24-29 months, and 37.5% for 30-33 months. The same authors
reported that the percentage of children in cach age group below -2SD value of NCHS -
reference for height for age weie 13.2% for 0-5 months old, 38.5% for 6-11 months old,
32.4% for 12-17 monihs old, 27.5% for 18-23 months old, 34.8% for 24-29 months old,
and 35.7% for 29-35 months old.
For weight for height, the percentage were 1.5% for 0-5 months old, 5.8% for 6-1 |
months old, 6.8% for 12-17 months o!d, 7.5% for 18-23 months old, and 5.8% for 24.29
months old and 5.4% for 30-35 months old respectively,

The prevalence of wasting and stunting among children in India and Pakistan was

also higher than in other sountries (Grant, 1993). The values were as shown in table 7.
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Iable 7 : Prevalence wasting and stunting smong children in Asian countries

Wasting Stunung
N (12 - 23 months) (24-50 months)
e -

China ) 31
India 27 65
indonesia

Japan -

Malaysia 6 "
Pakistan 1 60
Philippines 14 45
Sri Lanka 21 19
Victnam i2 49
Thailand 10 28

Source: Grant, 1993.

WHO (1989) recocded the prevalence of wasting and swunting for different

developing counuies vsing the median £+ 2SD cul off point. The report showed that 21.4%

of Nigena suidl preschoolers were wasicd (Federal Republic of Nigena, 1984); Kenya
2.4% and 22.4% wasled and stunted for ape range 0.25-0.99, 10.2 and 41.1% for | ycar,
3.8% and 49.2% for 2 ycars respectively, and 2.5% and 39.1% for 3 ycars and 3.8% and
9% for 4 years; Zaire (now Democratic Republic of Congo), 0.0% and 17.7% wasted

~  and stunied for age range 0.5-0.99 years, 6.3% and 45.9% for 0.5 years, 4.5% and 57.5%

for | ycar, 9.1% and 59, [ % for 2 years, 2-0% and 58.0% for 3 years, 12.8% and 55.4%
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or 4 years, and 9.7% and 61.3% for 5 years old (Vuylsieke, and Vlietinck, unpublished);
nd Zambia 3.9% and 20.5% wasled and stunied for age range 0-0.99 year, 12.0% and
7.1% for | yecar, 4.4% and 35.7% (or 2 ycars, 4.0% and 42.0% for 3 years, 0.39 and
-l 44.0% for 4 years and 1 4% and 43.1.% for 5 years.
Demeke and Wolde - Gabriel (1985) reported 23.3%, 39.1% ., 28.2% and 28.5%,
Jow levels of weight for age for 6-11.9 months old, 12-23.9 months old, 24-47.9 months
| old, and 48-71.9 months old respeciively.

Besidies, the prevalence of malnulrition was lowest among children from 6 to 11.9
months old. and highest among children from 12-73.9 months old from the point of weight
for age and height-for age values. Demeke anti Wolde - Gabiiel (1985) fuither confirmed
that the weight for height indicator showed the highest prevalence in the youngest age
group, 6-11.9 months old. The authors 1ather confirmed that prevatence of malnutrition
tend 10 decrease as children grew older but highest in the 12-23.9 months age group.
2.5.2.3 Gender: !nforimation by gender of Nigenan preschoolers on the prevalence of
stunting and wa:sting reported in Nigerian sitsason nutrition repost (1993) was 43.4% for
stunting and 35.8% for wasting for males and 42.7% for stunting and 35.7% for wasting
for femalcs. The prevalence of malnuuition by gender repoited by WHO (1989) was 43.9%
for males and 42.9% for females for height for age and 0.3% for males and 2.0% for

- females for weight for height respectively. From the data it was confirmed that more boys

than girls were malnourished at the start of the survey in terms of weight for age which
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were 32.7 peroeni for males and 29.3 percent for (emales, and (or height for age indicalor,
43.9 peroent (or males and 42,9 percent for females respectively. The differences were nol
statistically significani. However, weight for hcight indicator relationship was higher in
- piris 0.3 percent than in boys 2.0 percent. They (urther confirmed that more girls were
malnourished than boys al the end of the survey, bul less malnourished at tive starl of the
survey for all indicators, These differences were not statistically signiticant.
2.6 Food nutrient intakes, adequacy ratio and nutritionai siatus of preschoolers
2.6.1 Overall s1atus: Food nutricnt intakes of preschoolers have been reported by many
investigalors. Ngwu, Nnanyclugo Asinobi and zumah (1989) have obscrved that none of
the preschoolers in cassava growing areas of Bendel siate , Nigeria met their thiamin and
riboflavin needs white only 1.39%, 2.76%.5.5% and 2.78% met lheir energy, protein,
clcium and iron needs respectively., Fagtalkon and Abayomi (1987) have reporied adequacy
of diets of Nigernan pieichooters in wet and dry season in urban and rural areas. The
encrgy nceds met was 97.9%, protein 84.0%, calcium 47.0%, nbofavin 11.3%m and
niacin 226.3 % (or rural preschodlers in Ondo slate while in Oyo slale in urban areas the
energy needs mel was 89.3%, piowin 80.1%, calcium 45.0%, riboflavin 70.6% and niacin
216.8% .
2.6.2 Age class: Nnanyelugo et. al. (1992) have observed that 24 - 36 months old
preschoolers met thexr 88% and 85% of their encrgy needs in wel and dry season, 97% and

102% (or proiein, 9% and 77% (or calciuin, and 62% and 66% f(or riboflavin
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ively. Those that are 48 - 60 monlhsold met 97% and 97% of their enerpy, 98% and
% for protein, 64 % and 78% (or calcium, and 48% and 56% for ribofiavin during wet
d dry scason respectively.
6.3  Qender: The propottion of nutricnts met by preschoolers aged 3 - § years have been
1cponed by Newu et al. (1989). The values oblained for male preschoo!leis werc 58.05%
!Ifor energy, 45.04% for protein, 38.25% (or calcium, 72.94% for iron, 34.94% (or
4 thiamin, and 18.60% (or riboflavin while 75.5% , 58.09% . 88.41%, 96.62%, 16.64% and
 20.27% ccspectuvely for females.
L1 Current theory holds that good nutriton of pieschoolers depends on household food
H security, adcquate health cnvironmeni, and adcquate matermal and child care
r (UN/ACC/SCN, 1991). Moseso, proiein and energy deliciencies diminish a child's growth
* and specific nutrient deficiencias diminish the body’s ability to resist infection, leading 10

I
a higher tncidence, longer duvadion, and greater severity of illness. According to Davison

N
el al, (1975) malnuirition induced by dietary and related factors contributes to the
braakdown ¢ the wide range of human defense mechanisms that protect against infections
Davison ei al. (1975) have also shown that calorie consumption at the household and
preschooler level is posiuvely and significantly associated with preschooler anthropomelsy.

Low intake of energy, protein, minerals and vitamins, aggravaied by (requent severe

~ nfecuons, produced malnutrition in children. The rapid growth of childien requires more

energy and nutrients per kilogram of body weight |han is neccssary at other ages. {nstitutes
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f Nutrition of Ceniral America and Panama (INCAP), (1972) and Valverde Arroyave,
uzman and Flores (1982) have reported that protein energy malnutrition and vitamin A,
adine, 1ron and riboflavin deficiencies have caused growth relardatson in preschoolers as
‘measured by weight and heightin Central America and Panama.
2.7 Validity of use of recommcendced average intake levels to represcnt minimum
requirement.

Mcasuring dietary intake can be compared with theorciical maquirement 10 predict
the risk of nutrient deliciency. [n a typical analysis, average per capila energy requirements
. are matched with apparent per capila intake of calories and those whose tniakes fall below
' the average arc considercd malnourished. However, inter individual variations in true
requirement, wadequacy of many dietary wntake analysis methods, and uncertainty regarding
the bioavailability of specific nuirients from mixed diets reduce the reliability of these
predictions. Many surveys have been conducted on food consumption levels, comparing the
results Dielary Refeicace Values (DRVS) or Recommended Dielary Allowances (RDAS)
in the various countries by many authors. Cole. Omowurni and Nwagbara (1997),
Nnanyeluge (1982, 1985), Fadayomi (1983), Fashakin and Abayomi (1987) have observed
that the use of FAO/WHO requitement or RDA by different scientists in Nigeria may give
misleading information about the nutritional status of Nigenans. Besides the fact that the
dietary standands are based essentially on observed iniakes of groups of healthy individuals

living in the more developed countries with different geographical locations, there are
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netic differences. For insiancc the estimated average Nigenan consumption of calorie
1,130 per day compares unfavourably with 3,300 Kcal for the United Kingdom and 3,120

Kcal for the United States of America (Igben, 1983), Sukhatme (1977), argued that it is

~ unrealistic to believe in the existence of some universal, invanant calonie standaid, even
© after age, sex and aclivity are 1aken into account. He (urther stated that propec estimaton
requires adjustments for individual variations. In the models of iadividual caloiie
. requirements prepared by Sukhatme and further clantied by Scintvasin (1980), two sources
of enor due 10 intcr-individual and intra-individual variations in requirement are explicitly
considered. To compaie energy inlake directly wiih a recommended allowance implies the
. assumption that there are no inter-and inira-individual variations. There can be lhittle
disagreement that inter-individual vanatens is not zero. With regard to intra-tndividual
vanation, Sukhatme shows suilicient evidence to prove not only that intra-individual
vanation is not equal to zero, but positive and constitutes most of the population variauon
(Sukhatme 1977).

For theze and other reasons, energy réguirements are bound to be different. It is
then suggested that the nutntional status of any given country be obtained through existing
focal standard oblained under conditions prevailing in the country. However, the fact that
the RDA is not attained by a small fraction of the population does not mean that those
pooplc are malnounished. According to Encyclopedia of Food Science, Food Technology

and Nutrition (1993), the RDA are supposad 1o cover the needs of almost all the population,
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nd a level of intake that is infetior by 20% or even by 40% can still be compatible with
adequate nutnition.
2.8 Faciors afTecting growth and nutritional status of preschool ¢hildren
Growth is influenced by biological determinants, including sex, intia-utenne
environment, birth order, bisth-weight in single and multiple pregnancies, paiciial size and
' penetic constitution, and by environmental factors, including climale, season and socio-
coconomic level (Jelliffe, 1966). 1In the final analysis the envircninent seems o produce ils
' effect mosily by the presence or absence of infecuive, patasitic and psychological illncsses
| (WHO,1983) and, above all, by lhe plane of nutrition., These faclors require
differentiation, but, under practical ciicumstances in many developing tropical regions, they
may topether form part of a person's lola! disease burden, and have sccondary nutritional
consequences. It is difficult, of nol impossible, to disentangle thesc secondary effects
underlying pnmanly dieteiic m2inutrition. This is especially so in kwashiorkor one of the
iwo principal forms of severe protein-calorie malnuttition of early childhood. This
condition is alincsl never exclusively dietary in ongin, bul rather the resull of other
cumulative stresses as well, including the nultritionatl ill-effects of intestinal helminths,
bacenal and viral infections (such as wberculosis, whooping cough and measles), persisted
malasia, and psychological Irauma associaled with weaning ( Jelliffe, 1966). Socio-
economic levels have also been shown to contribute to difference in stature of 10day's

children and adulis (Demcke and Wolde-Gabriel, 1985; Gremner and L.atham, 1981),
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8.1 Internal fnclors
.8.1.1 _Genetic effecls:

Genelic factors set the limits 10 individual growth and development. One of the
Jbascs for this is the fact that individuals who have differing geneuc backgrounds have
'Ediffen'ng nutitional needs. For this rcason, various human ills may arise because the
* individuals concermed do not gel all of the nutrienis in amounts compatibie with their own

I- disunelive rcquirements. Besides potential form, size. and funciional capacity, organism
- 18 closely related to genotype. Studies of monozygotic twan rused apart yielded correlation
coefhicients of > 0.9 for mature height in both males and females. A general relationship
can be seen between the adult stature of an individual‘s pasents and the individual's mature
size. In addition, studies of family asseciations have revealed significant correlations
(r=0.4 for height) between boih patents and offspring and between siblings of the same
gender.
More detailed anzlysis of these anthropometric data reveals that the mature body
weight of male mcnozygoue twin is highly correlated (0.9), although that of female twin
| is much lower (0.58). Similar observations have been made in family studics, there arc
consistent significant parent-offspring correlations {r=0.4-0.6) for a variety of tndices of
skeletal growth, but consistently poor cosrelations for indices of soft tissue and fat
deposition (r=0.052-0.2) (Encyclopedia of Food Science, Food Technology and

Nutsition, 1993). Thiese findings suggest a sirong genctic influence on skeletal growth and
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, wheteas the soft tissue and fat and, hence bodyweight gain, are primarily influenced
) environmental factors. Genolygpe also exerts a dominating influence on the processes
associated with physiological maturation. Thus age at menarche and the rate of skelctal
maluration and tooth cruption are found 1o be significantly correlated within famijies,
especially among monozygotic twins ceared together.

Differences in genotype appear to underline certain characteristic growth traits of
N vaiious races. Asatic populalions are shorter than Europeans or African-American groups,
I
& even under favourable circumsianess (Encyclopedia of Food Stience, Food Technology and
§  Nutntion, 1993). The most obvious difference among races, however, is in shape (or
l example, siting height for a given leg length 15 greatest in young Europeans and Chinese,
| lowest in Australasian aborigines. and intermediate in African populations. However

1 growth in leg lenpth, occurs fasier at an arlier age in the Chinese (Encyelopedia of Food

Science, Food Technology and Nutntion, 1993}. Skeletal shape differences are also seen in

the ratio of shoulder spasi (0 hip width, with Europeans and Asians having higher values
than Africars.
2.8.2 Exteimal factors

In the absence of endocnine disorders, the most important influence on growth is the
environmen! Within which the individual lives. In developing countries growth (lefieits are

caused by two preventable factors, inadequate f0od and infeclion. In general, infections

influence body size and growth through their effects on metabolism and nurition (WHO,

k
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1987)- On the other hand, inadequate inake of foods sesults in malnulrition. Some of these
manilestations arc undcrnulrilion, wasting, and stunted physical growth (Nnanyclugo, et
al., 1992; Goldsmith, 1975). In this respect, adverse factors 10 nulritional status that
should be prevented are morbidity and poor nutrition. According to Nnanyelugo =t. al.

(1992) environmental factors, however, particularly nutrition declermines whether the

individual's potental 1s achieved. Thus evaluation o[ association between the dimensional
| and compositional growth with nutritional status can reflect pas! exposures to deleterious

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

(Wenlock, 1980).

| 2.8.2.1 Household Charactenstics Effects:
2.8.2.1.1 Houschold size: Househoid size has strong effects on quantity of food

- consumption; larger households aliot a smaller share of insome to food, and buy cheaper
food a1 home. Household size variable has an impact on nulrieni availability .
Investigators have found large fanuly size to be significantly negatively associated with
good nutritiona! status (Aguillon et al., 1982: Ballweg, 1972). This was attributed 10 the
inability ol mothers to provide adequate care for their younp children, especially where
these was more tjian one pre-school child in Uwe fainily. The effect of intta-family members
which allows older members 1o receive the largest share (Augillon et al., 1982) tas
contributed to poor nutriuonal status. However, in a study in Madhya Pradesh, in India

(Grewal, Gopaldas and Gadre, 1973; Gopaidas, Pajcl and Bakshi, 1988) toddlers from large
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familics were repoited Lo have belter nuiritional status than those from medium sized or

small families. 11 was hypothesized that in large or joint families there is a greater

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

Result of a study (Mclville, Willam, Fiance, Lawrcnce and Collings, [985) on the
determinants of childhood malnutrition in Jamaica showed that household size was
staustically significant with nutntional indicator weight for age. The weight for age
declined as the number of persons in the houschold increased. This is in agreement with
other studies (Desau, Standard and Miall, 1985; Marchione, [980; Ryan, Bidinger, Prahlad
Rao and Pushpamma, 1984).
2.8.2.1.2 Numher of wives. l.arge number of wives per man provides room for other
merobets of the family 19 look afier a child cven in the absence of the mother. In a situation
of a working mother who cannot spend much time on child care and food preparation
situation members of th= {amily make up the difference. Evidence from the Philippines
{Evenson et. al., !{979) shows that such substitution takes placc, but therc has been
uncertainty adout whether the quality of the care given by other family members is
eguivalent 10 that which would be provided by the mother. Benneit, (1988) has also
observed that mothess input into the health and nutritional staws of the child are
complerncnted by those of other memnbers of the family and in some cultures by kin or

neighbourhood-suppont group as well.

8.2.1.3 Educalion o{ mather; It is quite reasonable to expect that women with at least
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some primary education know more, than women without any formal education, about
proper nutrition, the dangers of contaminant water, importance of vaccination, and other
preventive measures. However, such knowledge alone is not the key factor where socio-
economic conditions are at their worst {Kabir and Mohiuddin, 1986).

Consistent evidence supports the value of the mother’s level of cducation in
increasing the life expoctancy of her children. Both in Costa Rica and in Latin America as

N

|- a whole, an enormous difference exisis tn the monality of children under two years old
* betwecn those whose mothers are illiterale and those vwhos= inothers have sevesal yecars of
~  education (Thomas, Stauss and Henriques, 1927; Horwitiz, 1987). for the years 1975-
1979, the rates wesre 33 and 16 per 1,000 live dirths, respectively (Rosero-Bixaby, 198S).

A However, there was marked diminished iafant mortality between 1965 and 1969 in both
" levels of schooling. Ahn and Shaiiff (1995) 1n the study of determinants of child height in

{ Uganda showed the necd lor a correcion bias in those factors that affect child's height.

' They reported thai without comection, the association between mothers' educauion levels

. and height was postive but not significant.  After correction for selection bias, secondary
education of mothers shows a significant advantage in Improving child height by |.2%
compared with the children of uneducated mothers. Similarly, the magnitude and level of

signtficance of primary educauon also increased after correction. This suggests that the

regular uncorrected ordinasy least square (OL.S) did underestimate the effect of female

‘education on the dependent measures. It has often been found for many African countries
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M, 1991) that there is no significant association between height for age and mothers'
education: Ts could largely be due to non-correction for the selection bias. Thus in
societies whele female literacy is low. a higher level of maternal education is necessary to
produce long term hcalth 1n children, M\ckenzie, Lovell, Standard and Miall {1576) and
Caldwell (1979) have associated improved levels of maternal education with reduced child
mortality; low levels of education have been found in mothers of mainourished children
{Richardson, 1974: Granilwm-McGregor, Stewart and Desai, 1280; Galler, Lawcll, Ramsy
and Solimano, 1988). The mother's education according io Caldwell (1979) can influence
child health and mortality in many ways. In Libya (Popkin, 1980) and in Philippine
(Aguillon et al.. 1982) observed a decreasc in Lhe incidence of secondary and third degree
malnutrition among pre-school childien with an increase in the level of education of
mothers. Bhuiya et al. (1986) also reparted a positive impact of mother's education on
boys' nutiitional status. This eifect was only attiibuted to the support from male decision -
makess which may give more support to the boys than girls. In this way boys may benefit
more from having more educated mothers. Preston (1978) have argued that advances in
female cducation may represent a potent and cost effective means of reducing child
morality. Cochiancc (1980) confirmed this view by reviewing a large number of studies.
In Peru, maternal education is a betler discriminant than place of residence (urban or runal)
for Ihe infant mortality rate (Moser, 1983). In the urban seting primary education of the

mother. was associated with 37% lower infant mortality i1ate than that for children of
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‘mothers with no schooling. Secondary educalion was associated with an additional 50%
geduction in the children of mothers with only primary education. Mortality of children of
mothers without schooling was $.3 umes as high as among those whose mothers had
secondary education. [n the rural selling primary education was associated withi a 5.7%
reduction infant mortality rate (Mardones, 1980).

Dala for Sri Lanka showed that both matemnal literacy and paternal completion of
» primary education interact (Meegama, 1980). In the urban setting the latter appears
~  associaled with greater differentials in infanl mortaliiy rates than the former. [n estale
{(planiation) ruial seltings, paternal cducation apgeired 1o have no effect when the mothers
are illilcrate. Thesc examples demonstrate the complexity of inleractions among variables
assoctated with the education of mothers o1 parents in relation to infant mortality. Kabir el
al. (1986) showed thal the higher the level of educauon, the lower the estimaled child
mortality, He also obscrved thal after all ages, the ratio of the cumulative childhood
mortality for those whost= mothers have no schooling is almost 3:1. On the other hand, the
13lio of implied infant montality for those whose mothers have no schooling 1o those whose
mothess have {0 ycars and more is more than 2:1. He further reported thal both infant and
¢hild mortalily declined as the mothers® educauon increased. The mother's atlainment of
primary schoo! education has a significant impact on child survival. [n general the clfects
of parenta) education may be grealer than those of income and access 10 health facilities

combined. Evidence from around the world suggested that higher levels of education for
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0men are associat®d with better health and nulrition, increased programme panticipation
effectiveness, and generally better economic development. Moreover, researchers in
other fields. e.g. biology and agncultuial economics, have shown that improved education
plays a major role in efficient resource allocation.

Recsat data on nutntional “positive deviance” iom Bangladesh, Kenya, Mexico and
the Philippines suggest that, among households at the same poverty icvel, some mothers
'| handle child care, hygiene and feeding in a beller, more adapiive way, and their children
| are belter nourished as a resull.

' Some countrics in which per capita income s high and where women are suppressed

| in their social development have malnutiition rates that are not very different from those
~  ofcountries which aie poorer cconomically but are more accepting of female advancement
(Wandel, 1995). Access to formal and informal employment opportunities and to many
kinds of social panticipation, even including hcalth cducation programs is made diflicult,
if not impossible, by female illiteracy. Ruial females who are most lacking in access 1o
literacy and edurational progiams ar¢ the mothers of the majority of malnourished children.
In many of these situations, primary health services may be available, but the social support
services that would influence the home environment are lacking.

Furthermore, Wandel, (1995) reported that education of parent variables use in

. rcgression have interesting effects. suggestive of increased concem for health at higher

~ levels of education. There is a positive effect on miost nulrients, sigmilicant for Vianin C
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folale- However, umversily cducation has a negative effect on calories, fat, niacin and
ilamine and post-secondary education has a negative effect on thiamine (intake of the B
stamins 15 frequently correlated with calorie intake),

2.8.2.1.4 Molhiers' age: The mother's age when the child is born shows a posiiive bul
declining effcet on the height of children afier correction for selection bias (Ahn and
Shanff, 1995). The association reaches the maximum at 38-40 years of age after whsch it
N is negative. The standardized height (i.e the percentage of the exference median height for
J' age ) decreases as childien grow older, unul the minimunt is reached at 46 months of age.

" 2.8.2.1.5 Geoder of houschold heads:  Male-headed households with no wife present are

_i, likely to spend more on food as a proportion of their income, Despite changing gender

) roles in housework, food prepasation stili cemains primarily female responsibality. Men
without wives are subsiantially less likely to cook for themselves and are likely 1o prepare
more convenient and usuzlly inore costly, items when they do cook.

Moreover there is a proportion of households 10 which women are the sole or major
economic providess as a result of factors such as {armly dissolution and migration in such
a @se woricn income is the main determinant of food consumption. [ncreases in matemal
influence over income allocauon lead to the devotion of more resources to the child, better
digtary inwake for the chitd and improved child health and nutritional status (\Wendel, 1995),

The income of women aze more likely to be spent on food and other basic househotd needs

than is 1ncome exmed by men and thus has a greater positive effect on children’s nutritional
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status (Kumar, 1979; Loose, 1980). This is explaincd at least in part by the fact thal
women in virtually all pans of the world have traditionally had major responsibility for
feeding and caring for children. In all cultures, women are the providers of food, they
prepare it, and they mediate its distribution among household members. The capacity of
women to generate income is ofien underutilised and even more often unrecogni2ed, but
there 15 some evidence that women in control of houschold sesources demonstrate a
preference for ensuring adequate food consumption above other goals ( Kumar, 1979,
4 Tripp, 1982). This women's ability 1o create income and (o control resource allocation
dicectly affects the nuiritional status of ch:ldsen tiiroughout their growth.
2.8.2.2 Health and Saniivion Effects
in poor communities, both urban and rural, both malnutrition and parssitic
" infections are highly prevalent. They szp the energy of the population, they result in much
. chsonic morbidity and they ofien silently retard the development of each new genegation,
Preschool children are particularly at risk as regards both malnutrition and diarthea. Both
disorders a(i=i the child most often and seveicly between 16 and 23 months of age. By
infants below one year, particularly bottlefed oncs, are also ofien affected (WHO, 1988).
infections and malnutrition have a well-proved synergistic effect, inducing high
moibidity and mostality. Among them diarrhea and respicatory infeclions occur with high
frequency in developing nations. Infection affecis food intake through appetite suppression

and the utilization of f0ods, increases nutrient loss during illness, and creates a metz bolic
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response that both stimulales the immune response and suppresses body growth (Haddah,
Bhaittara, Immink and Kumar, 1996). On the firsi point for instance, during the acule

phase response to infection, the metabolism of many nutrients is altered and the

requiremenis for some nutrients are increased (Beisel, 1984). During acute respisatory

infections, for cxample, vilamin A requirements increase subslantially beciuse of the
‘ cxcreuon of reunol in the unine (Slephensen, Alvarez, Kohatsu,Hardmei=r, Kennedy and
Gammon, 1994). Measles and diairhea have also been associaled wiih an increased vitamin
A deficiency (Bhaskaram, Reddy, Raji and Bhalnagar, 1984) lhat contribuled to Ihe
depletion of body stores (Campos, Flores and Uadzrwool, 1987) and the emergence of
severe deficiency symptoms such as xerophihzimia (Mahalanabis, 1991).

Moibid)ly and poor nutriiona! slaius act synergsstically 1o suppress growth. Thus
iliness not only reduces voluntary food intake, but also increases nutiient needs, while poor
nutritional s1atus lowers immune compelence and therefore increases susceptibility lo
infection ( Latham, (9953). |If episodes of itlness or undermulnuon are not extensive,
recovery is accompanied by a lempoiary acecleration in weight gain, the phenomenon of
catch-up growth, and a return to individual's previous growth trajeciory, [f episodes of
iliness are repeated frequently, complele recovery may not oocur, especially if these periods
of infection and Inadequale nuirient intake coincide with periods in which growth poienual
i high. This frequent concurrent episodes of infeclion and poor nutrient iniake are the

major factors underlying the short stature of some individuals, particularly those whose
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ocio-economic status i s low, those who live in rural versus urban areas, those who are
younger sibs in large families and those children who live under stressful conditions, Many
geographical differences also can be explained on this basis.
2,8.2.2.) Scume of saler supply: Water supply, particularly house connections, scwage-
disposal and basic sanitation systems, panicularly if combined with hygicnic practices, help
reduce childhood morbidity and mortality from communicable discases (Lsrcy and Habicht,
1987; Strauss, 1987). It is one of the community-level agpregales of the nsk factors
included 10 pick up the effect of the quality of the excpgenous environment. Poor waler
source has unacceplable levels of colifoims by WHO stsndands, They are contaminated with
. intestina} parasics. In Chile, as in Costa Ricz, Horwitz (1987) has reported a rapid decline
| In infant mortality from 1975-1982 in quantitative tem due to increase of potable water and
| sewape in urban areas, Also Ahn and SharifT (1995), reported a significant association with
drinking water and child's height, which changes from negative lo positive association as
expecied after correction, Similarly, Gopaldas ct al. (1988), Powell and Grantham-
McGiegor (1971) found that poor sanitary conditions, specifically water source of supply
and (oile1, adversely affect the nutntional status of children below four years of age in
Jamajca. It has been hypothesized that such an association may be due to the greater
frequency of infectious diseases (Christiansen, Mora and Herrera, 1975).

2.8.2.2.2 lmmupization: It is onc of the clements in the UNICEF/WHO (1985) child

survival syategics for eradication of communicable diseases e.g diarrhea and respyralory
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sedse., etc. However, the eficacy of various vaccines depends upon the ability of the hosl
mount adoquate and appropnale inimune 1esponse to the concemed vaccine, Nutrition
s an important modulator of immune response. High coverage by immunization against
he communicable diseases of childhood is a safeguard for belter nutrition and healih.
Severe PEM indices immunosuppression thereby incrcasing the succptibility of the child to
infections. It also contributes to the severity of illness in a malnourished child.
2.8.2.2.3 Diarrhoea episadde: Diarrhoea 1s a major problem of chiié health in developing
I countries (WHO/UNICEF, 1985; Santos, and Carandang-Biavo, 1986; Denan, 1986). It
I 15 espenally hazardous in children because it may resull either in death due to dehydration
| and elecirolyte imbalance or in malnutiiuon irom repeated atlacks (Santo, et al. 1986;
‘ Bertan, 1986). The major reason for malnuinuon occurnng dusing and alter diarrhoca ae
Ii due 1o anorexja and malabsotption and the associated food restriction instituted by mothers
) as theyapy, loss of nikogen, an other nutrients, and alleration in digestion, absorption and
| metabolism, In additios:, parents adhere (o superstiton and traditions, and accept inconect
facis with = to nutrision during diarrhoea (WHQ/UNICEF, 1985; Mata, 1986, Brown
and Machean, 1984; WHO, 1984). In mosl countries the high incidence of diarrhoea!
disease is influenaxd pasicularly by increased environinental expasure to infection or toxic
agents encouniered in contaninated (ood or waler and the habitat-home, school or place of
work. Bul the effects and outcome of acule diairhoeal diseases depend greatly on the

prevailing nuiritional condition of the subject and U dict adopted during aitack. Dharthoeal
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iases are most frequent and severe in the preschool years, more particularly from 16 to
24 months of age (WHO,1988). Diarrhoeal discases also occur however among younger
infanis both nconates and later in life, They are also not uncommon, although much Icss
severe in their consequences, among children of school age and adults, The petiod ffom
635 months, and more particularly from 12-23 months is generally that of poares!
nuiritional status, faltering growth, and of the highest morbidity and moitaiity. During this

f penod intakes of energy, protein, iron, vitamins A and other vitamins and minezals are all

. at thair lowest level in relation to physiological needs in the Africa Region. A number of

’ studies have revealed that acute diarthoeal disrases werc most severe in undemourished
infants and young children (Nabarro, 1985, WHO, 198S). Field studies in developing
couniries have disclosed a strong currelauon between the prevalence of diarthoea and
growth retardation (WHO, 1984; 1985 ). In addition, the mortality rale is relatively
incveased in patients with marasmus and kwashiorkor (WHO, 1984, 1985 ),

In 2 study on contnbution of severe malnutrition to chitd monality in rural
Bangladesh ficm 1936 10 1987, one-third of all the deaths in children from 6 to 36 months
of age were associated with severe malnutrition and 79% of those deaths were associated
with persistent diathoca. The relative nsk of dying from diarrhoca among scverely
malnourished children as opposed to those who were not severely malnourished was 17%
(Fauveau, Briend, Chaksraborly and Sarder, 1990). They estimated that 115 of the 222

ticalhs due to diarhoa occurred among 977 severely malnounshed children and by contiast
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at the remaining 107 deaths from diarrhoea occurrcd among 15,299 children who were
t severely malnourished. Mcliville et al. (1988) have observed thai both fever and
dianhoea were negatively corrclated wilth weight for age . This was substantiated elsewhere
(MeLeod. 1985; Diake and Fajardo, 1976; Field, Miller, Drake and Kotar, 1981).

Ceitain factors have been reporied (o counteract the negative effect of diarvhoca, e.g
increased appctite and breastfeeding. There may also be a period after an episode when
appetile is increased. To the extent that appropriate foods are available to meet this
increased appetite the negative effect of diarrhoca on energy balance may be offset.
However reseasch is necessary to determine whether Lils increase tn appetite occurs and if
so, when such increase occurs.

Secondly, breast-feeding has a special and previously unrecognized role in the
reiationship between eneigy intake and diarrhoca with respect to nutrition status. lis
protective effect on risk of diarrhoea has long been recognized however. It has only
reconily been demonstrated that when infants who are receiving a major propottion of their
energy from breasi milk do get diarrhoca the illness docs nol have a negauve effect on
growth {Brown, Peerson, Kanashiro, Lopez and Black, 1991). Thus. efforts to promote
INCreased energy Intake among infants and young children should be coupled with efforts
to promote exclusive breast-fecding through at least the fitst 4 months of infancy and pantial
breast-feeding through 24 months, when children are most at nsk for diarrhoea ( Brown,

al., 1991),
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2.8.2.3 Socio-economic Effects

2.8.2.3.1 Houschold.gash income: Income is considered to be a very important factor
delermining nutrition, al least in developing countries. According to Chandhury (1986)
income is a miurror - 1image of a household’s resources and provides an index of its

purchasing capacity. The economic Situation is a potesit [actor in determining how much and

what kind of food will be available. 11is therefore expectced that with the improvement of

houschold income, absolute expenditure on food 35 likely 10 g6 up as is the calonc and

protein imake of the houschold {(Gopalan, Rama and Balasubramaniam, £981). Gullau
- (1981) has noted that high significant differsences exist in income class of food consumption
data in developing countiies. In 1980, World Exnk maintained that the serious and extensive
nulritional deficiencies that exist in developing countiies are largely a reflection of poverty;
peopie don't have enough income for food (World development report, 1980).

It has been shown empisiclly that as income rises beyond a threshold level, peopie
tend o spend propoitionatzly less on food than on non-food items particularly on consumer
duiables. Alihicugh the proportion of income spent on food declines, absolute expenditure
on food is suij higher at upper income levels (Chadhury, 1986). Therefore it is posited that
with the improvement of a houschold's income, absolute expenditure on food is also likely
10.20 up and so i the calorie and protein intake of the household.
2.8.2.3.2 Machet access infrasinuciuce: Prevalence of malnutntion varies considerably

among soclo-economic group (UN, 1991). There were sirong associalions belween child

I AFRICA DIGITAL HEALTH REPOSITORY PROJECT



9

utﬁional status and a set of community vanables (Strauss, 1987). Generally, malnutrition
iS more prevalent in rural than urban arcas due 10 lower income, Poor access (o services and
overall food insecunity (UN, 1991; Thomas et al., 1987). Nuiritional status susvey data
from Cameroon, Lesotho, Liberia and Togo show that the incidence of malnutrivion in
preschoolers as indicated by weight for age was 70% greater among rutal than urban
children, those communities close o roads usually suffer less malautrition than those in
remote arcas (UN/ACC/SCN, 1987),

I 2.8.2.3.3 Population_density. The contribution of high population growth rate o
i malnutrition in developung countnes is controversiai. Une school of thought maintains that
i the two are closely, linked; an altemauve 1hzory holds that population growth enhances

' world resources and should not be a major focus in combating malnutiition. Population

nerease hias both deleterious and favourable effect on the people. bt is not an accident (hat

food production in low income agnculiure-dominaied countnes keeps rough pace with
population growth, Poputation growth enfaiges the rural labour force and hence the capacity

10 produce focd. !f mounting pressure on land resources reduces lsbour producuvity, per

czpila incorie declines and per capita food consumption decreases comparably. Income

deprexsing effects snay be reduced by longer worlaing hours or by reduced production and

Consumption of non-food goods and services (Mellor, 1982).
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CHAPTER TIIREE
METHODOLOGY
3.1  Background informallon of the surveycd populstion

The data were drawn from rural sectors of cassava producing arcas of Nigena. The
sample population are farm - houscholds with poor socio - economic background, health
and sanitary facilities, They grow and sell mostly cassava. Other crops grown are maize,

| millet, yam, sorghum, lcgumes eic. The predominant religious practices of the people arc

" Islam and Christianity.
3.2  Site and sample selection
Climate, human population density, and market infrastiucture formed the
bases for sampling. Following Carter and Jones (1989), four basic climate zones were

defined from temperature and duration of diy periods within the growing scason (table 8).

Table 8: Definitions of climatic zones of COSCA survey sites

Tempesature {0C) Months of dry ceacon
Climalic zone Daily Range
Lowiand humid <22 <10 <4
Highland humid <22 <10 <4
Sub-humid >0 >10 4-6

Non-humid >22 > 10 1-9
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Information available on all-weather roads, 1ailways and navigable rivers derived from
Michelin travel maps was used to divide a market-access infrastructure map of Africa into
good and poor zones according Lo the densily of the roads, railways, or navigable water
ways. Human population data from the United States Census Bureau were usad (9 divide
a population map of Afiica into high demogrphic-pressure zones with 30 or more persons
per km?, and low, if less.

The three maps of climate, human population density, and markel access
infrastructure were overlatd (o creale zones with homogencous climate, demogsaphic
pressure, and market access conditions, Eacih chimate/population density/market access
zone with less than 10,000 ha of cassava in cach countiy was excluded. The remaining
areas were divided into grids of cells 12° latitude by 12' longitude to form the sample
frame for site seleckon. In {ligena, 65 gnd cells distinbuled among the climate/population
density/marke! access zanes in pioporuon (o the zone size were selected by a random
method. One viilage was selected, by a random method, within each of the giid cells;
the Jocaticis of the villages are shown in fig. ). A total of 65 villages were selected. The

selected vilages were grouped according (o the designated states in Nigena.,
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- Fig 1: Localions of COSCA survey sites in Nigeria
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The distribution of the states ts shown below:

Adamawa Abuja FCT Abia Delta
Bauchi Kaduna Akwa - Ibom Edo
‘Bornu “katsina Anambrs l.agos
“Jigawa "Kebbi Benue Ogun
Kano Kongi Cross River Ondo
Plateau Kwara Enugu Osun
Taizba Niger Imo Oyo
Yombe "Sckoto Rivers

® States not surveyed
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Namlanguerel
Golare
Malabu

Gombawa/Purakayo

Suwabariki
Gwaram/Alkal
Yarubawa
Zakwunbello
Udege-kasa
Ajaga
Wasee

Daboshu
Namu
Alogania
Arugwadu-Gona
Abbare
Garbabi
Sandanu
Donga

Zonzon
Kwaga
Gbarada
Zongondaji
Emekuty
Oduogboyaga
Ugwuoda-ldah
Angba
Ofobo
Bode-Saadu
Babanla
!solo-opin
Rabba
Sabonwuse

Kadnawuse/Burum

The distribution of selected villagess is shown below:

Isiegun - Bende
kot - Ambom
Nkwelle Ogidi

Ankar
Andor
Uyanga
Ediba
Eme - Orimekpang
Busanfung
Nimbo
Nwofe
Agbogazi
Obinikpaezihe
Ngor
Okpolla’Eziala
Ogbakirni

Ogonokom

Ellu
Ugberikoko
Ebuebu
Ugbobha
Afuze/Ojavum
Odogbawojo
Owojo
Eporo
Ipetumodu
Adana
1di - apa
lgbaojaye
Owode
Tokun - idode

In each of thesc selecled villagess, a lisi of faim houscholds was compiled and grouped
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iriliagc ;'nformanls- Farm households which cultivaied [0ha or more of all crops were
excluded as unrepresentative of smallholder farm households. Two farm households were
t selected from each stratum. The total number selected in each village was 6. A total
- number of 390 farm households were selected. There were 437 preschooiers aged 0 - 5
||l ycars fiom the 390 farm households. The 10tal number that were male and female, and in
~ different age ranges 3s shown in table 9. The mean age was 32.12116.4]) months. 49

~ percenl were males and 5! percent were females .

Table 9: Number of preschoolers in the siudy by age and gender

Age (months) No. of males No. of females Total number
0- < 12 25 23 48
12-< 4 43 43 86
24 -< 48 88 98 186
8 -< @ 60 55 115

Tol 216 219 435

33 Data collection

The foMowing data was mainly collecicd during the hungrg season, in the year,

1992 during the the COSCA survey.

3.3.1 Nuintignal Apihsopameiry.
Antvopomanc data fef the 437 preschool children from the ages of 0 - § years in
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the selected farm - houscholds were 1aken by direct measurements of the following

paramcters following standard procedures cstablished by WHO (1976) and UN (1986).

‘The anthropomelric parameters measurcd were as (ollows:

3.3.1.1 Waieht-of.child. Weight of the sclected subjects were obtained by use of
infantrometer for toddlers and portable saiter scale (Hanson, Ltd., ireland) which has

maximum reading of 130kg with accuracy of 50g. The subjecis were weighed with

minimum 1ndoor clolhing.

3.3.1.2 Heightofchild: Height of cach subject was determined in a free standing position

without shoes ustng stadiometer (ROE, Ltd., USA) for infant and preschool chitdren of

maximum reading of 200¢cm with accuracy of 0.5cm,

3.3.2 Age of child: ‘The child's age was obtained from their birth certificates. In casc of
the birth certificate is absen: thie child's age was determined by carcfully guestioning the
mothcr with the aid of local events calendar to assist them in their recall.

3.3.3 Houselinld charactenstics. healih. and seci-cconomic indiacs:

Houschold socio economic information was collected by intetviewing the household
hcad or (in the case of his or her absence) another senior houschold member. A household
is defined as a person or group of people living together and sharing a common pot of
food' The vanables included among others aic income, mother’s education, mother's age,
prescnce or absence of diarrhea, piesenee or absence of immunization, gender of household

head, number of wives (only number of wives of the household head), sources of water

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




67

sut;;lj , and household major food expenditusc. The determining Questions were as follows:

Hnnschﬂln-sizg; The determining question is *\What is the size of your family' i.e those

who normally ( almost everyday) eat from your kitchen.? Information was obtainicd from

the head of 1he households.
Number of -wives per.household: The determining question s '*What is the relation to
household head*'. The response obtained is recorded in the questicanaire.

J hothers' educalion. This was measured in terms of number of years of schooling. The
detesmining question 15 ' What is the number of yeass successfully completed in formal or
Islamic school.

Age of 1he moiher; This was obtaincd by asléng the mother of the preschooters such

question as '‘How many years are you 7 "'

Geoder of houschold bead: The determining question is ' What is the sex of the

household head? ‘'

Sougs of water sinkly: The determining questionis ** Where do you get your drnking

water from?''

Immunization: The question asked 10 the mother of the preschoolers is ‘"Has the child

been immunized? '

Diaghica episode: The determining question is ** Did your child suffer from diarrhea in

the last two weeks? **

Market access:  The catcgories of means of access 10 the market arc obtained by village

.
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interview: The determining question is ** How many kilometers from your househoid to
the market where you sell your cassava products? '

Clhimate-and-Population. densty:  The methodology has been stated in the sainpling

: |
procedure. The detailed questionnaire is shown in Appendix "A°.

- 3.3.4 Food consumprion:

Information on food consumption and nutrient intake was obtalsicd from the
selected households using seven-day food recall method and 2 pretested questionnaire. Each
woman in the selected household was asked 1o reciil the quantity of cach staple food item
the entire household members consumed the pizvious week . The woman was asked to
present the unit of measure of each food item consumed (he previous week and the (ood
item, where avaitable for weighing. Otherwise weight of food is obtaincd by measuring

the equivalent in the viliape market. Queslions were asked on the number of visitors
hosted. Adjustments were (nade in quantity of food consumed by the houschold,

Market value of non-stapic food items consumed in the previous week by each
househoid were elicited from the women interviewed. Unit price of each non-staple

obwined f1om the villape market was used 10 convert masket value of consumption at the

household level 1o quanlity consumed:

3.3.5 Limiauoos:

This survey is multl-disciplinary in nawre and therefore was not strictly designed

for Nulrition. Certan limitations were encountered during the planning and cxecution of
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ﬂ'ﬁtfil;on aspect due 1o authonty beyond the researcher’s control as well as resource
availability' Among such limiations, is the inability to expand the ample size of the
population surveyed. As a resull, the sample size of this research is lower than anticipaled.
Besides, the sample populalion size obtained on the whole permits the estimation of the

prevalence level of malnourished individuals for a predetermined (maximum) confidence

interval (WHO, 1983).

The predclernnwned sampling design and method of data collection of COSCA
survey allowed only onc to seven day food recall method . Individual food intakes of the
preschoolers in each houscholds were therefore not possible. However, FAO/WHO/UN,
{1985) consumplion unit 1able {sce Appendix B) was used (0 delermine the food intake of

each preschoolers in cach household. The calculation for each food nuusient intake for

preschooler using the consumption unit 1able is explaincd in Appendix C-

3.4  Data processing
3.4.1 Anlhropometry:
3.4.1.1 ¥icehtaod hoght The subjects were stratificd into male and (emale; and also
into four age classes according to WHO publication {1983) as was shown in 1able 9. A
value of 1.Scm was subtracled from length measurements of children between 24 - 59
months to approximate standing height (Dibley, Stachling, Nicburg and Trowbtidge 1987).

The WHO reference standards were used to converi anthropometric measurements inlo
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icators of height for age, weight for height, weight for age for assessment of nutritional
status of the preschoolers. Z - score (standard deviation) of a nutritional indicator for an
individual was calculaied. Z - score indicates the direction and degree that any given taw

score of the preschooler deviates from the mean of a distnbution on a scaie of standard

deviation (S.D) units, The formula ts as follows:

S.D. score = Actual.child's measure - mexdiag value of raference populalion
Siandard deviation value of reference population
Where :

S.D. = Standard deviatlion or Z-scores of thie chiid.

Z-scores for weight for age 20d hesght for age that were less than -6.0 or greater
than 6.0 , or Z-scores for weigh! for height that were [ess than -4.0 or greater than 6.0
were excluded, Distabution characteristics of the dependent vanables were checked for
normality.

National Center for Health Siatistics (NCHS) reference populaton (WHO, 1983)
was used Jor the companson of 1he sample population height daia against age. weight data
aganst age, and of weight daa against height. Picschoolers in the population falling below
the median - 2 standard deviation units of NCHS refeience population are considercd 10
be low (malnourished) for the nutrilional indicators. Percentage of preschoolers pelow or
above 2 SD or between -3SD and -2SD NCHS reference population were detennined,

The children weie classified on the basis of their height for age, weight for age, and weight
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for height using the NCHS (WHO, 1983),

3.4.1.2 Agc-and-scx-of child: 1n the WHO publication (1983) tables arc given with
figures on, for example, the median weight and weight at 18D, -28SD, etc., foi cach sex

and agein months: Figures 1n those tables arc approximated to one decimal place but age

1n this study is approximated to the nearest whoie month below or abave the actual age.

3.4.2 Food consumption:

Average quantity of each type of food consumcd for seven days per

household was convetted into food nutnients using food consumption tables (Plalt, 1975)
To estimale per capita consumption, cach nutient in each food consumed by each

household was tolalled. The eonsuniption unit (expected proportion of food intake) per
person per household according o sex and age were obtained from FAO/UN (1990)
consumption unit tabte. The total food consumption units for each household were
calculated. Also detevmined was the food consumption units for each preschooler in each
household . The proportion of food consumption unil of each preschooler relative to the
ol howusehold consumplion unit was calculated and multiplied by the total of each of the
food nutrients for each household to obiain the amount of cach food nuttient consumed by
the preschooler in each household. The is shown below. Detailed calculation is shown in
Appendix C.
NCPP = CUHP * THQFC

THCU
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where,

CUHP = consumplion unit of houschold preschooler

THCU = total houschold consumption umit

THQFC = toal houschold quanlity of cach food nutrients consunied

NCPP = Food nutrient consumed per preschooler in each househoid

Nutnent adequacy ralios (NAR) for each individual was csiimaled as percentage
of requirements ( FAQ/WHO/UNU, 1985). Group mean intakes wete calculated by the
health zones, age group and sex, Nutrient adequacy rmiio is taken as:

Nulneol intake

¢ 1
Reconimended nutrient daily int2 ke

]

3.4.3 1loustchold characler!stics:

Parameters such as houschold suac, number of wives per man, mothers’ education,
mothers' age, and gender of houschold head were grouped as houschold characierishies.
Average of household size and mothess' age for all the surveyed households was oblained.
The preschoolers wete then grouped according to whether they arc from above average or

aveiage or less houscholds for each variable. Oiher variables were grouped according to

whelher they are from educaled moiher or nol, monogamous or polygamous houscholds,

or female or male headed households.
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344 Hleakth factory:

Source of water supply, immunization and diarrhca episodes were grouped under
health factors owing to likeliness of providing avenue for pathogenic lransmissici o7 in

case of ymmunization prolective effect on pathogenic attacks . Diarrhea episodic paameter
was obfained for preschoolers and theiefore analyzed at individual tevel. A pieschooler was
classificd into 'Yes' i he has suffered diarthea in the last (wo weeks prior to the survey
otherwisc “No". Immunization parameter was obtained for preschoolers and therefore
analyzed at individual level. Each preschooler was classified into ' Yes' if preschooler is
immunized or else 'No*. The source of waler such as taps, bore wells, open wells, rivers,

lakes, or ponds used by each houschoid was classified into potable if from taps, or bore

wells and non potable if from cpen wells, rivers, lakes or ponds.

3.4.5 Socio-cconomic factor:

For the purpose of this study, the indices of socio-economic factors are household
cash income, village market access condition, village population density zone and
household food cxpenditure.
3.4.5.1 Household cash income: The cash income of the househotd was reduced to per
person basis by dividing by the number of persons in the household, i.e. the household
size, and average for the 359 households determined. The preschoolers were then grouped

accordingly to whether they werc from high cash income household if they werc from
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households with above the average cash income per person or from low cash income
households f they were from households with average or less cash income per person
3.4.5.2 Market-access: The market access information as based on road maps varies
w';dely in veracity. It was thercfore considered essential lo collect snformation during the
survey thal would permit a more objective definition of market acress infrastructure
Accordingly, the farmers interviewed in phase | were asked to indicale the main market
uscd (o sell their cassava products, the proximity of the inarket in kitometers, and the
means of access. This was by molor vehicle, foo! or other means, including use of

bicycles, animals, or boats. Proximily to markei is grouped into categories above or below

10km, based on subjective esumales of ine distance a farmer can walk in a day with a head

Yoad of cassava producls.

3.4.5.3 Population density: For population density parameicr, preschoolers were
classitied into iow population densily 20nes accarding to the location of their househotds
i.e. low density zones if household is in areas with S0 or fewer persons per square
kilometer and high 1f in arcas with greater than 50 person per square kilometer.
3.4.5.4 Househoid food expendituce:

Houschold's total expenditure on all food items was reduced 1o per person basis by
dividing by the numbef of person in the household and averagce for the 359 households

determined. The preschoolers were then grouped according to whether they were from high
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95 fond expenditure houscholds if they were from houscholds with above the average
lotai food cxpenditure per person or (rom low total food expenditure houscholds tf they
were from households with avecrage or less total (ood expenditure per person,

To determine the relationship between cassava consumption and the nutritonal
status of the preschool children, the nutritonal status indicatoss of e preschool children
were companag at two levels of houschold expenditure on gassava food products as well
as on other food staples. Expenditure on food is used in preierence (o quantity of food

consumed because food cxpenditure is easier (0 m=asurc as its measurement is subject to

less civor than measutement of quantily of foosd items consumed.

Following the definition of a (00 staplc by the Intemational [nstitute of Tropica)
Agnculture (IITA) as a crop whichi constitutes at least 200 diclary kilocalories per day per
person, sorghuin which coniibuted 488 dietary kilocalonie per person, millet which
coniributed 421, yam 310, and cassava which contributed 306 kilocalories per person per
day between 19584 and 1966 (FAO, 1971) are the Nigcnan major for staples. Although
maiae conttibuted only 154 calorie per person per day in 1964 - 66 \here is cvidence that
the importance of maize as a food staple has increased 1n recent times (Manyong, Smith,
Weber, Jaglap and Oyewole, 1996). Because of their closeness, sorghum and millet are
combined as one commodity in the following analyses.

Household expenditure on each of the four food staples was reduced to per person

basis and average for e 359 houscholds determined. For each of the siaplcs. the preschoot
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childeen were grouped according to whether they were from high expenditure households

Il they were from households with above the average cxpenditure per person for the

particular staple or from low expenditure households if they were from househalds with

average or less expenditure per person.

3.4.6 Deternmination of relationships between nutritioaal status indicators and various
household characteristics, heallhy and soclo-ecoiromie factors
The children's Z -scores for weight for age. hicight for age and weight for height
and their percenlage distribution using the NCHS (WHO, [983) are calculated and

conpansd by the various household facior groups, health factor groups and by the socio-

economic factor groups.

3.4.7 Statistical Banlysis:

Staustical analysis were performed on the I1BM 486 computer. Student T-test was
carried out ic determine the levels of significance of the differences in mean weight for
age, weight for height, and wcight for height between the preschoolers sex groups while
general linear model (GLM) was used for various age calcgones, Percentages were
calculated and chi-square (X?) test was used to identify household characteristics, health

and socio - economic factors significantly associaled with tie subjects’ autritional status.
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RESULTS

4.1 Overall nutritlonal status of preschool children

d.1.1 Smnple Z- score distribution

Majorily of the preschoolers had their Z- scores below the median for weight for

age, height for age and weight for height and peaked at -2SD |, -1SD and -1 SSD (fig. 2),

respectively after which a progressive decline was obtained.  The percentage of

preschoolers below median in each of the anthropometric indicaiors was 74.9% for weight

for age, 74.2% for height for age and 66.2% for weight for height (table 16).

4.1.2. Physical charcteristics

The greates: def cil in the m=ans of the anthropometric indicators for all the
preschooliers expressed in tlerms of slandard deviation ( Z- score) below median NCHS
standards was in height for age Z-score of preschoolers (1able 11). The mean Z-scoses were
less in the order of -1.30 for height for age, -1.10 for weight for age, and -0.43 for weight
for height. This means what the mean devialion of the preschoolers from the normal growth
range (-1 standard deviatton 1o + | standard deviation) for weight for height index was
within normal growth range. 1l anthropometiic indices of the preschoolers was above the

convenuonal cul off (below median-2SD), the recommended cut off for use in African

counirnes .
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Fig 2 : Distribution of Z-scores for weight for age, height for age and weight for
height in preschoolers
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Table 10: '
Froquency distitbution of anthropomelric indices of preschoolers below

mrd-*heve-niedian NCIIS relerence population
Nutrition level : ,
Weight for age Height for age Weight for height
n % n % n %
Below median 328 74.9 a2 24.2 290 66.2
Above median 110 25.1 112 25.8 148 33.8
Table 11:  Afean anthropometric Indices of preschoolers expressed in standird
deviatlon units —
Nutritiona! Indicators n v 2 Z-Score SD
Weight for age 426 -1. 1) 1.72
Height for age 432 -1.30 2.58
Weight for height i 429 ~ -0.43 1.07

4.1.3 Prevalence of nmlautrition

"The percentages of preschoolers that arc below median -2SD for each of the
anthropometric indicators are 31.11% for weight for age, 40.10% for height for age and
6.40% for weight for height (table §2). Thus the prevalence of low height for agce is higher
than low weight for age while the prevalence of low weight for height was the Jowest of

the three indicators.
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d.4.4 Severity of malnutrition

Mild stunting was found in 59.9%, moderate stunting in 18.7 %, and severe stunting

n 2.4 % of the preschoolers. Mild undemutrition was found in 68.9%, incderate

| undemutrition in 18.2% and severe undemutriton in about 12.9% . The distiibutton of the

]

preschoolers in the case of wasting was mild 93.4%, moderate 4.3% and severe 23%

(able 13).

IDMLLZ.:_‘M@ distribution of levels of nutrition in Preschool children

Nutnition Weight-for-age Height-for-age  Weight.for.hetght
level n % n % m %

Above median - 2 S.D 299 68.90 2600 59.90 409 93.46
* Below median - 28.D 135 31.11 174 40.10 29 6.40

* [ncludes Preschool children below -3 S.D

Table 13 ; Percesitage distributlon of three levels of nutrition in Preschioolers

Nutrition leve! Weight for age Height for age Weight for-height
level (undermnutnilion) (stunting) (wasting)

B n % n % n %
Mild 300 68.9 261 59.9 406 93.4
Moderate 79 18.2 8l 18.7 19 4.3
Severe 56 12,9 93 21.4 10 23
Total 435 100.0 435 100.0 435 100.0
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@veral) assessment of the nutritiona) Watus of the preachoolers is be suimmar eed

t'arble 14 wilh w'irm (Ur height dats on onc axis and height for age data on the other
:tlnil 30N of the pr™Choolers fall on what could be called ‘within normal mingc* (sbove
mesian ~ 25D) 1n baih weight for height and height fer age while 45.1 & ~cre above
median - 28D for weaght for height and below medlan -2SD for height (o age  This mcans

that more than 35 ® of the preschoolers in cassava growing areas wese neither wasied nos

stunted. About 45.1% who were stunted were not wasted.

3.1.8 Food nuirient inlake and adeyuacy ratlo

4.1.5.1 Encrgy, acotcn and mionecal inlakes

The resull of the dictary studics {incan energy, protein and mineral intakes) are
presented in table 15. The mean daily cnergy intake of the preschoolers was ¢ 62 MJ or

1104 kcal, protein was 13.70g, calcium was 26J. 14 mg, and iron was 3.15 mg.

The preschoolers as & wiiole met 87% of their energy intake, 96% of protein, 64% of
calcium, and 124 5% of iton needs (fig. 3)
4.1.5.2 Yiamn 1ptakes.
The mean daisly viiamin iniakes of the preschoolers were 471.83ug for viamin A,
0.40 mg for thiamin, 0.45 mg for nboflavin, 42.85 mg for niacin, and 20.55 mg for
viiamin C (table 16 ). It can be seen ftomn fig. 3 that vilarmin intakes of the preschoolers
expresa) as peroenage of WHO (1967) rquircmien fcll shont of their requirements except

" Inviovnmin A and C. The percentage of vitainin A inet by the preschoolers was 176 % while
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-r‘ - : .
amin C was 102% ., other vilamins were thiamin 69%, nbofavin 57%, and niacin 48%.

In _gcticlal, the preschoolers in cassava producing areas had encrgy, protein, 1ron, calcium,

Ld

thiamin, nboﬂav;n, and niacin intakes that fell shon of their tequirement while vifamin A

" and C were more than adequate.

Table 14: \icition Tevels of preschoolers as indicated by the percentage

distributlon of Z-score of helght for age and welght for height

== S heighi for age

Weight for heigh < -28D 20-3SD < -3SD Toual

(within moderale severe

“normai*) stunung stunting
< 28D (within "nofmal®) 35 6.2 45.1 86.3
-2 10 -3SD (modcrmie wasting) 0.7 0.9 1.8 3.4
< -3 SD (scvere wasting) 7.1 0.0 3.3 10.4
Towal 42.8 7.\ 50.2 100.1

Table 15: Mean daily energy, protein, and mineral intakes of preschoolers

e

Nulnent inlakes fl Mean $.D.
Encrgy (p)) 435 4.62 2.69
(Xcal) 435 1104.00 484.00
Protein  (p) 435 14.71 6.90
Calcium (mg) 435 263.14 164.29
iron __ (mg) 435 6.7 3.15 -
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able 16: Mean daiiy vitamin Intakes of

| preschioolers
Vilamin intakes

n Mean S.D.
vilamin A (ug) 435 471.83 460.46
Thiamin  (mg) 435 0,40 0.24
Riboflavin (mg) 135 0.45 6.2
Niacin  (mg) 435 42.85 2 59

| Viamin C_ (mg) 435 20.55 19.41

4.2 Nutritional status of preschiool children by age class
4.2.1 Smuple Z- score distribution

A breakdown of the age range, zero to sixty moaths of the preschoolers shows that
majority of the preschoolers were in the lcf of the normal distribution of the reference
population median {fig. 4 - 6). About 20% of the pieschoolers in the age range 0 - < 12
months had the highest Z-score at + 0.5 and -1.0 for weight for age, about 15% in the age
range 12 - <24 months had the highest Z-score at - 2.0, about 15% in the age range of 24 -
48 months at -2 and 16 in the age cange of 48 - <60 months a1 1.5 (fig. 4). As
indicated in table 22, preschoolers in the age range of 24 - <48 months had the highest
percentage below median NCHS reference population for weight for age.

About 20% of the preschoolers in the 0 - <12 months range peaked at -3 SD for
height for age, 15% in the 12- <24 months range peaked at -3SD, 13% in the 24-<48

months range peaked at .3SD, and 15% in the 48- <60 months ronge peaked at 2.5 SD

(fig. 9).
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The highest percentage (80%) below median reference population for height for age is
observed among the preschoolers between the age range 48 - < 60 months ( table 17 )
More than 20% of the preschoolers in the 43- <80 cm and 80 - <95 cin height
1ange peaked 2 + 0-S Z-scare for weight for height while 25% in the 95-< {12 em height
range pcaked at O (median) Z- score and about 45% in the 110-< i25 ¢m height range

pcaked at +0.5 Z-score (fg. §). However, preschoolers in the 110 - <125 cm height

' range had the highest percentage below median reference population (table 17).

4.2.2 Physical characteristics

The niean 2-score (standard deviation) of the preschoolers decreases with age
(table 18). Of atl the age ranges that have been propasad as most appyopriate for estimating
the nutritional status of preschooters. 48- <60 months was found to show the highest
deviasion below median NCHS reference population in height for age. Next to the highest
was age range 24. <48 for the height for age indicators., However in all age ranges,
preschoolers in 0- < 12 months range had the least significant deviation ( p < 0.05 )

compared with any other age sange in all the nutritional status indicators except weight for

height

4.2.3. Prevalence of inalnutrition

The ascending order of percentage prevatence of undemutrition was age range O -

< 12 months (18.7%), 24 . < 48 (31.8%). 48 - < 60 (33.0%) and 12 < 24 (33.4%).
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Frequency distribution of preschicolers belon and obove median

’l‘nb!c 17 ;
reference for Jndices of nutritlonol siatus

Weight for age

Age ranges (months) .
0-< 12 12-< 24 24 -< 48 48 - < &0

n & n £ 0 £ %
66.7 64 744 139 951 8 g

333 22 22.6 46 249 26 22,6

Nutrition level

Below median 32

Above median 16
Heigiht for age
Below median 29 60.4 65 75.6 136 73S 92 80.0
Above median 19 39.6 21 24.4 49 26.5 23 20.0

Weight for height

heipht ranges{tm)
80- < 95 95 - € 110 110 - 123

-5 30
Below median (13 73.4 95 60. 1 67 62.0 19 82.0
Above median 41 26.6 63 399 4t 380 2 11.8
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Table 18 : Mean unthropomielric indices of preschoolers by age classification

Weight for age Height for age Weight for height
Age Z- Z- 7.
{(montihs) 0 scom SD a score SD G scoe 8D
0-<12 43 056 146 47 .021" 207 147 -060" 1.24
12-<24 8 -1.1° 2.13 8 -1.05° 3.3 157 -0.33* 099
24-< 48 183 1.3 171 185 -1.42° 219 108 0.3 0.96
8-<60 115 -1.29" 145 114 <17 239 17 059"  0.48

Mean values are expressed in standard deviaiion score (Z-score) of NCHS eference
population. Means with satne leiter in a column are nrot significantly diffeeent by Duncan's
Muluiple Range Test (Pgos)-

LSDp ey =
LSD@ Q -

LSDg oy =

0.582 for weight for age
0.844 for height for age
0.339 for weight for helghl

The differences were statisucally significant (p < 0.05 ) among the age ranges (tig. 17).

Prevalence of stunting dilfered significontly (p < 0.05) among the age ranges ; il

was however 'owest in age range 0 - < 12 months (14.5%) and highest in age 1ange 48-60

months (45.2%)

There was no wasting in age range 48 - < 60 months .

Pcrcentage

prevalence of wasting was significantly higher (p < 0.05 ) in age range 0 - < 12 months

(135 6%) than in other age 1anges,
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4.2.4 Severity of malnutrition

Severe undemutrition was highest in age 1ange 12-24 months (22.0%), while
moderate undemutrition was highesl in age range 24 - 48 months (fig. 8); the diffzrences
were SIaiis{;cally SI.gniiicanl (p <0.05 ). Scvere stunting was highest in age 12age 48-60
months ( 25.2% ), and lowesl In age range 0-(2 months (2.0%) (fig. 8 Moderate
stunting was highest in age range 12 - < 24 months and lowest 0 age range 0 - < [2
nmonths; the difference was siatistically significant (p < 0 .0S). Fig. 8 shows that severe
wasling was highest in age range 0 - < (2 months (4.5%) and lowest in age range 24 - <
48 nionihs (0.93% ). Moderate wasting was highicst sn age range 0 - < 12 months (7 1%)
and lowesl in age range 24 - 48 months (0.93%). In gencral, there is a relatively high
prevalence of stunting and a relauvely low prevalence of wasting.

4.2.5 Foou nutrlent intake ad ndeguicy ratlo
4.2.5.1. Encrpy, proiein and mincral intakes.

Table 19 presents the relationship between different age 1anges and energy and
prolcin intakes. The mean daily energy intake of preschoolers in age range 0- < 12 months
was the lowest among other age 1anges. The mean cnergy intake oblained were $:30 azJ
or 1030 kcal for the preschootlers in age 1ange 0 - < 12 months and 4.78MJ (1143Kcal) for
those in age range 12 - < 24 months. The mean energy intake of preschoolers in age range
24 - < 48 months was 4.75 MJ (1136 keal) and for preschoolerss in age range 48 - < 60

snonths was 4.41 MJ (1054 keal) . This difference was not significant (P > 0.05),
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Table 19: Mean daily energy, protein and mineral inlakes of preschoolers by age group

Age n Nutrient intakes
months

Energy Prote:n Calcium Iron

(M) {Kcal) ® (mp) {mg)
0-< 12 48 4.30+2.00 10304495 14.604+7.20 252.28+156.90 6.61+2.99
12- <24 86 4,7841.88 11434450 14.80+6.00 258.48+153.79 7.0343.25
24 - < 48 186 4.7542.06 113623494 15.2047.30 280.25+179.41 6.80+3.08
8§-< &0 115 4.4142.03 10544486 13.9046.60 243.16%147.44 6.361+3.25

a. P > 0.05; f-value = 1.16 for energy
b. P > 0.05: (-value = 0.87 for protein
¢. P> 0.05; f-value = 1.26 {or calcium
d. P > 0.05; (-value = 0.73 joriron
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Figure 9 indicated that preschoolers energy adequacy ratio decreased with age. Their

energy Inlakes in all the age ranges rekitive 10 their energy needs were low except (or that

ol the youngest age range (0~ < 12 ). The intake exceeded their requirement by 25 % for

0 - <12 months old bul fell by 1.0% short for 12 - <24 months old, 16% shori for 24 -
<48 months and 22% short for 48 - <60 months old. These diffcrences were not
s!al-tslically significant

(P > 0.09).

The mean protein intake was 14.60g for 0 - < 2 months old, 14.80p for 12 - <24

months old, 15.20g for 24 - < 48 months old and 13.90 g for 48 - <60 months old,
There were no significant differences 1n the protein intakes of preschoolers among the
different ape ranges (P >0.05).
Preschoolers in the age ranges 24 - < 48 months and 48 - < 60 months did nol meel their
protein requitements,  The percentage of protein intake met by those in age range 0 -< ]2
months was 108%. for 12 - <24 months 109%, for 24 - 48 months 98% and for 48 - <
60 months 7995 However, there were no significant differences among the age ranges.

The mean daily calcium intake of preschoolers was highest in 24 - <48 months old
(280.25 mp), followed by intakes for 12 - <24 months old (258.48) and 0 - <12 months
old (252.28mg) and 48 - <60 month old (243.16 mg) in thal order (table 19). The mean

daily cajcium intake differences were not statistically significant among the age ranges.
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“The calcium intake relauve 10 their necds was fow (fig. 9). The intake for 0 - <12 months oid
fell 0% shott of noeds, 12 - <24 month old 36% short, 24 - <48 months old 30% short, and
48 - <60 monih old 40% short. There were no signilicant differences among the age ranges
(P >0°05)

The mean daily 1ron intake of the preschoolers increaces from the 6.61 mg for 0-< 12
months otd up 10 6.80 mpg for 24 - < 48 months old (table 19). The imn ‘atake decreased from
6:80 mg to 6.36 mg for 48 - < 60 months oid, However, therc was no significant difference

between the age ranges 0 - <12 months and 24 - <45 months (P <0.05).

Fig 9 indicates an improvement in won adequacy fromn the first year of life up to the founh year
of life with a deterioration atier 48 months of age. All the preschoolers in the diffcrent age
ranges met their iron necds, The percentage met were 132% for 0 - < 12 months old, 140%
for 12 - <24 monthsold, 136% for 24 - <8 monlhs old and 127% for 48 - <60 monih old.
The differences were not significant (p > 0.05).

4.2.5.2 Yilamin iptakes.

The vitamin A fntake in different age tanges were above the WHO (1967) mean
requiremenis. This was highest in the youngest age group 0 - < (2 months (506. 10up),
followed by 12 . <24 months old (485.79up) (table 20). the next was in 48 - < 60 months
(467.53ug) and 48 - <60 months (459.46ug).

The differences were not statistically

significantly (P > 0.05).
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Table 20: Mean daily vitamin intakes of preschoolers by age groups

Vitamin intzkes

Age 4]

months Viamin A (ug) Thiamin Riboilavin Niacin {(mg)} Viamin C
(mg) (mg) (mg)

0-< 12 48 506,10 + 173.61 037 +£025 042+ 027 3066+ 2191 1694 + 13.8t

12- <24 86 485.79 + 17793 043 +£0.20 048 £ 0.23 4374 £ 19.01 20.41 £ 17.13

24-<d48 186 459.46 + 12793 0.28 +0.22 047 £ 0.25 <4494 + 2559 21.69 + 20.57

8- < 60 [1S  467.53 +£9894 0374021 0424023 21.69 20.57  20.2) + 21.0}

a. P> 0.05; f-value = 0.15 for vitamn A

b. P > 0.05 ; f-value = .28 for thianun

c. P < 0.0001 ; f-value = 19.69 for riboflavin
d. P > 0.05; f-value = 1.40 for macin

e. P> 0.05; f-value = 0.64 jor vitamin C
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e viamin A adequacy atio in all the age ranges exceeded that of the WHO (1967)

requirement by 68% for 0 - < 12 months old), 94 % for 12 - <24 months old, 84% for 24 -<
48 months old and 55% for 48 - <60 months old (fig. 9). These differcnces were not
slat;sl;cnliy significant (P > 0.05).

The thiamin inkes inceaases from 0.37 mg in the 0 - < 12 months agc yvange to 0.43
mgin 12 - <24 months old. The difference was signiticantly higher (P <0.05) for 12 - <24
month olds to 24 - <48 months old and decreases thercafler, The thiamin intakes at the
different age ranges were below the WHO (1967) mean requirement except in 0 - < 12 months
old (1able 20). Lower thiamin adequacy ratio persisiod at all the age ranges but in the
youngest age range (fig. 9). The preschoolers in the youngest age range (0 - < 12 months) had
5% thiamin adequacy rauo higher than their noeds.

The riboflavin inwakes were lower than their requirements in all the age ianges.
However, the mean daily riboflavin intakes of the preschoolers was highest in 12 = <24
months old (0.48 mg) byt iowest in both 0 - < 12 months old (0.42 mg) and 48 - < 60 months

old (0.42 mg). There were no significant differences among the different age ranges

(P >0.05).
The adequacy rauos of all the prechoolers from 0 - < 12 months old (o 48 - <60 months old

were lower than their needs for riboflavin (fig. 9). However, 0 - < 12 months olds had the

highest adequacy ratio (F¥%) for nboflavin while 48 - < 60 months olds had the least adequacy
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alio (33%) for ribofiavin (fig, 9). No age range mel their iboflavin or niacin need.
The mean daily intake of niacin of the preschoolers in all the age tanges were lower

than their macin necds (table 20). Preschoolers in ape range 48 - <60 months had

significantly least niacin intake (21.69mg) compared with their counterparts in other age ranges

(P <0.05), while those in age range 24 - < 48 months had the highest wntake (44.94 mp).

I
A similar pattern holds for the adequacy ratios of niacin intake (fig. 9). The adequacy ratios

of all the preschoolers from 0 - <12 months old 10 48 - <50 months old were lower than

| their needs for niacin. However, 0 - < 12 monthsolds ha¢ ihe highest adequacy ratio (75%)

. for niacin while 48 - <60 months olds had 1he !cast adequacy ratio (35 %) for macin (fig. 9).

No age range mel their niacin need.

Preschoolers in age range 0 - < 2 months had significantty least vitam:n C intake

(16 9 mg) than for other age ranges (P <0.05). The mean vitamin C intake was higher than

their needs in all age ranges bul for those in age 1ange 48 - < 60 months. However the
differences were nc! significant (P >0.05).

Those that are 0 - < 12 months old, [2 - < 24 months old and 24 - < 48 months old

excecded thewr vitamin C needs by 1.0%, 9.0% and 12% sespecuvely, There were no

statistically significant differences among the younges! age range and other age ranges

(P <0.05).
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4.3 Nutrilional status of preschool children by gender

4.3.1 Sample Z- score disttibulion

The 2."score distributions of both the male and female preschoolers are skew=4 to the

Jeft of the normal cutve for all the nuinuonal status indicators, many of the preschoolers are

below the median (fig. 10 - 12). About 20% of the male preschoolers had the greatest 2- score

al - 2SD as compared 10 15% of the females with Z-score at 1.5 and 0 for weight for age {fig.

10), and about 15% of both sexes had Z-score at -3SD and . | SD respectively for height for

ape (fig. 11), and aboutl 25% of both sexes had Z-score at 1.5 and O respectively for weight
for height (fig. 12).

However, the percentage of presciioolers below median reference popuiation is lower
in female 70.6 % for weight for age, 70.6% for height for age and 62.9% for weight for height
than male, 77.8% for weight for age, 79.3% for height for age and 69.6% for weight for
height respectively (table 21).

4.1.2 Physical chacracteristics:

The standard deviations (Z-scores) in preschoolers were significantly higher (p <

0.05 ) in maes than in fcmales (ble 22). This differonce was Lrue in case of all the nutntional

status indicators seported ( p < 0.05; t - tauo = .2.137 weight for age; p <0.005;
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Table 21 :  Frequency distribution of preschioolers below and above median NCIIS

reference population by sex

Nuilniuon level

Weight for age

Males Females
n % n %
Below median 168 77.8 154 70.6
Above median 49 22.2 54 29.4
eyt for age -
Below median 172 79.3 156 70.6
Above median 45 20.7 65 29.4
Weight for height
Below medran 151 6.6 139 62.9
Above meadian 66 30.4 82 37.)
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Table 22 : M '
Mean Z-score anthroponpetric jndices of preschoolers by sex

Sex Wei
: Veight for age Height for age Weight for height
sc::.)-m SD n Ze SD n Z- SD
score scorc_h

male 213 .| .99+ 163 215 -jes®

2.39 213 -C.55  1.01
female 217 -0.93 .79 217 .0.96

147 216 432 1.0

Mean values expressed in standard devi
a. p < 0.05: t - ratio = -2_}37.
b.p < 0.005; t - ratio = - 2.804.
C.p < 0.0);1-rmatio = -2 4|8,

alion scores {Z-scores) NCHS 1cierence

[- a0 = - 2.804 hcight for age; p <0.01;t - ratio = - 2.4[8 weight for height), height for
age had the greatest deviation from the median NCHS for both scxes although it was higher

for males. Females were heavier and taller than their male countespants.

4.3.3 Prevalence of malnutrition

Figure 19 shows that inore male preschaolers were undemourished, stunted, and
wasted than femalcs. The percentage of male below median . 2SD were 33.33% for
undemulntion . 44.44% for stunting , and 6.9% for wasting as compared 10 those of females
28.9%, 35.2% ,and 6.3% respeclively, Stunting seemed 1o be the most prevalent in the

preschoalers. These differences wete not stalistically significant ( t - ratio = 0.443 for

undemutntion; 0.278 for stunuing; and 0.465 for wasting; p > 0.05).
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- 3.3.4 Severity of malnutrition

Moderate and severe undemuirition, stunuing, and wasting were Jower in females than

n males (fig. 14). [n all the cascs male preschoolers seemed 10 be more nulntionally

;nadcquate than their fcmale counterpans, The difference in means of Z - scores for weight for
age between male and female with moderate and severe undemutnition were aot satisuically
significant (1 - ratio = 0.135 for moderate undemuuition; p >0.05) and (1.
raio = 0.324 for severe undemutntion; p > 0.05). Thisis also the case with moderate and
severe stunting ( ( - ratio = 0,146 for maderate stunting; 0.579 for severe stunting; p >
0.05) and with moderate wasting {t - ratio = 0.243; p > .05 ) but significant for severe
wasting ( t - ratio = 2.273; p <0 .05).
4.3.5 Comparison of the anthropometric indicators of the preschoolers with
international reference population
The mean weight for age for both male and female preschoolers under six months of
age were above -1SD ({ip. 15). However, the growth pattem fuctuated mostly belween -2SD
and median except in few caxes where it falls below median - 2SD for both males and females.
The mean weight for age did not indicate any consistent difference between the growth paitern
of males and females compared with the teference standasds until after the age of 30 months.

The mean heiglit for age was compaiable 1o the NCHS median wathin the first few
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months of life for both sexes (fig. 16). At 6 months it was above median for males but a
median for females and by 12 months 11 was about -1SD for male and female. Aftcrwards it
Nuciuated around -2SD with the excepiion of 54 - 60 months age range for males with mean
height for age scores below median -2SD and 30 - 36 months age range for females with mean

height for age above NCHS median (fig. 16).
I The growth pattern determined by mean weight for height of male and female
preschoolers was above NCHS median unti] after the preschoolers have attained about 63cm
] in length and later fluctuated between median and -2SD in most cases up to the length of
l 80cm (fig. 17). After the age of 24 months the mean weighit for height scores were consistently
; above NCHS -1SD for maies but {luctuated across NCHS median and + |SD. However, those
of the females Nuctuated between NCHS median and -ISD 1n most cases from about 80cm n
length untl 115c¢m respecuvely
4.3.6 Food nutrient intake and adequacy ralio
4.3.6.1 Energy.protein 20d mincral anlakes-
Table 23 shiows that females had higher mean daily energy intake (4.70 MJ, or 1126
kcal), proten 14 97 and claum 266 91 mg tan their male counterparts who had mean daily
energy intake of 4.50 MJ (1083 kcal), protein 14.72 g and calcium 259.26 mg. The

differences wege not statisucally signiticam (P > 0.05). Although iron consumption was

slightly highes among maies (6 77 mg) than among females (6.65 mg) the difference was nol

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Table 23: Mean daily cnergy, protein, and mineral inlakes of Prchoolers by sex

Nuirieint intakes

Energy Protein Calcium lron
_Sex (M) (Keal) (p) {mg) (mg)
male 210 it 200 1083 + 503  14.72 £ 690 259.26 £ 16755 677 £3.25
female 221 4.7 £ 1.94 1136 £ 466 1497 £ 6,64 26691 £+ 161.36 6.65 £ 3.05
{(-0.842)° (0.842)*  (-0.022)° -0.470)* 0.374)

Figures in parznthesis are t-ratio equivalent.

a). P > 0.05 for m2les and females
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sitistically significant (p > 0.05)

Figure 18 show '
ShOWs that the jntakes of female preschoolers feli short of FAO/WHO/UNU

(1985) requirement by 1).0% for energy,

3.0% for protein and 37% for calcivin while males

fell short by 1S % '
)] Or encrgy, 4.0% for Protein and 35% for calcium . Both males and females

met their ir \
On needs. The percemage of iron met were 135% and 133% for maies and females

respectively. The differences

4.3.6.2 Yilamin iptakec

With the cxccption of vilamun C, the mean daily vitamin intakes were consistently

were nol statistically significant (p >0.03)

higher in females than among nwles (lable 24). The mean daily vitamins intakes of males were
477°43up for vilamin A, 0.41mg for thiamin, 0.46 mp for riboflavin, and 43.68 mg for niacin
as comprared with intakes of females which wese 466.08ug for vitamin A, 0 39 mg for thiamin,
0.44mg for mboNavin, and 42.0 mg ior miacin . Student's t-test showed no significant
diffoonce at $% probability. The vitamin C intake was 21.42 mg for males and 19.67 mg for
females. The difference was niot statistically significant (P >0.0S).

The viamin witake of the preschoolers by sex iclative to their needs were low with the
exCCPlion of vitamins A and € (fig 18). The vitamin intakes of the females fell shon by 20%
for thiamin, 52% for riboflavin and 49% for niacin WHO (1985) requitements while the
intakes of males /eli 33% shont of thianiin, 53% for niboflavin and 53% for niacin. The jnukes

of fcma]c3 exceeded the WHO (]967) requircmcnls for vitamin A by T4% and vitamin

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Table 24: Mean daily vitamin A. thiamin, riboflavin, niacin, and vitamia C wiakes of Preschoolers by sex

Nutrient intakes
Viamin A Thiamin Riboflavin Niaan Vitamun C
Sex n (M4 (mg) {mg) (mg) {mpg)

male 206  466.08 + 170.32 039 £ 022 044 £025 420 £2190 21.42 £+ 22.53

[emale 219  477.43 £ 151.69 0.4 £ 0.21 0.46 £ 0.24 43.68 £ 23.27 19.67 £ 15.71

(0.248)  _  (-0.86%)° (-0.774)° (-0.754)° (0.862)'

Figures in parenthesis are t-raui0 equivalent

a). P >0.05 for maics and females
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€ by 5% while male jn1akes excceded

0 the requirements of viamin A by 76% and vilamin C
by 9.0%. In most cases. The vitani ‘
» i€ vilantin adequacy ratios of female slightly excecded that of males

alihough the differences were no statistically gignificant (p > g 05)

4.4 lousehold characteristics and anthropomeltric indices

$.4.1 Mousehold chatctensiics

QOut of the 445 households surveyed, 405 were headed by men and 40 were headed by
women. There was an average of 12.9 persons per household with a range of 3 _ 46 and an
a\'cragc of 1.8 wives with a range of 0 - 9 (1able 25). The mcai number of years of formal
educamon of the mothers was 0.2 with a range of O - IR and the mean age of the mothers was
38.2 with a 1ange of 12 - 75. As has been expiainnd carlier for the purpose of compalanve
anatyses, the preschoolers are grouped according to whether they aie from large/high (above
average) and small/low (average or less) households for household size and mothers' age.
Thus a preschooler can belorg 10 a large or a small household. to a household with large or
small number of wives, and '0 a household with high or low age mothers, The preschoolers
were also grouped according (o whether their mother had any formal education or not,
monogamot'< o; polygamous households and according 10 whether they were from male or
female hewded households.
4.4.1.1 Hoysehold size: There was a significam difference ( 1 - ratiom= 2.56; p <0.05) in

the mean 2-scores for height for age between preschoolers in large houscholds and others

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Table 2S: Mean values of cash inecome

e Producing houscholq. household size and charucleristics of cassava
:ﬁ:g ?lgrs;;‘.mn) 12.92 3.00 46.00 7.27 206
?:ur:el:‘c;l:f wives per .82 0 9.00 1.24 206
?y{;::\:)r's education 2.43 0 I8 0.38 200

_&I;I:}r's age 32.62 12.00 45.00 i1.50 208

In small sized households (table 26). The mean Z- scores obtained for hesght for age was
higher for preschoolers in large households {-0.88) than for others in small s1zed households
{-1.49)- However, no significant difference (p>0.05) was obscrved for weight for age or for
weight for height indices, althcugh preschoolers in large sized household had better nutrstional
status for weight for heighi than those in smaller houscholds.

4.4.1.2 Number of »iyes oot bouschold: Preschoolers in polygamous households had higher
Z - score valu=s than other preschoolers in monogamous households for height for age and
weight for h-ight indices assessed excepy in the case of weight for age index. The differcnces
were not statistically significani (¢ - rauo = 0.74 for weight for age , -1.57 for heighy for age
and -0.75 for weight for height; p <0.05) . The mean Z-scores of those in polygamous

houscholds were - | 18 for weight for age. - 0.15 for hesght for age, and -0.41 for weight for

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Table 26: Mean anthropometric indices by househald characleristics exprested as standard deviation
— score (Z-score) of NCIIS reference 1
Household Weight for age Height for age Weight for height
charactensucs
Z-scoce SO0 n Z-score 5D n Z-sore  SD n
Household size
above average 069 108 Im* 0.8 256 171° 033 L4
average or less -1.99 151 27 -149 238 20 -1.51 1.02 272
(1.501) (-2.567) (-1.704)
Number of wives
! -1.05 1.8 152 -1.56 220 17 .049 1.06 152°
1+ -1.18 1.62 262 -1.15 270 263 0.41 1.08 26l
(-0.7432) (-1.5742) (-0.7561)
Mother’s education (years)
(0) 125 1.69 25 -1.28 248 251* -0.41 0.94 248°
(1+) 0.2 1.6+ 144 -1.35 257 148 -0.44 127 144
(-2.4551) (0.2672) (0.3106)
Mother's age (ycars)
above average -1.08 .64 209° -1.25 257 23 047 0958 208
average or less -1.24 1.82 229 «1.47 2.69 231 -0.43 1.14 229
(-0.9162) (-0.9071) (0.3871)
Gender of househoid head . . .
male -1.21 1.73 405 -1.46 2,56 3104 -0.45 1.07 404
fe_malc -O'A§IJCA DIGIT/!L'HZAQTH REPos:?T RY PROJEC'FO : '6 3'29 32 -0'43 ‘ '0‘ 31
(2.150) (2.700) _ (0.197
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height while Z.scores values of -1.05, -1.56 and - 0.49 respectively were oblained (or

preschoolers in monogamous househo)ys .

4.4.1.3 Molhets~cducation. There was no significant difference (p > 0.05) in the mean 2
-score (or hc;ghl for age and wesght for height indices between preschoolers whose mothers had
some formal educalion and othess whose molhers had no formal education. ‘the difference was
significantly higher 1n the mean Z-scare of preschoolers whose moihers had some formal
education 1n the case of weight for age (i - ratio= -2.45; p <0.05). However, preschoolers
whose mothers had some formal education had lower mean Z - scores (or height for age and
weight for height indices than other preschoolers whose mothers had no formal education
(1able 21),

4.4.1.4 Mother's age. Preschoolers with older mothers had higher mean Z - scores for weight
for age and height for age whereas preschoolers with younger mothers had higher mean Z -
score for weight for height. The difference was not sigmificant (p > 0.05)-

4.4.1.5 Gender of boyscholds head. The me2n Z.scores for weight for age and hesght for age
for preschooless in female headed houscholds were significantly higher than those of
preschoalers in male b caded households (i - tio = 2.150, p < 0.05 for weight for age: and
- ratio =2.700,p < 0.01 for height for age). The Z - score values were 0.51 for weight

for age and .16 for height for age for preschoolers in female headed houscholds and -1.21
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for werght for ag¢ and -1 46 for height for age for those in male headed households.

Preschoolers in the female headed households a) so had higher mean 2 -

score value for height
for age index than

Ihose 1n male headed houscholds although 1he dif ference was not ctatistically
significant (p 0-05) (able 24).

4.4.2 Houschold charactesistics associated with outritlonal status

With the weight for age index (table 27) preschoolers in larpe sizag households, or those

In polygamous howseholds, or whose mothers’ had no formai education or those with younger

mothers or those in female headed houscholds had higlier nutritional status. In most cases the

percentage of preschoalers of normal and sevese nutntional staus in the above mentioned

household characrerics was higher and lov.er, respectively, than those in small households, or

Whose mothers’ had some fonna) educztion or those with older mothers or those in male
headed houscholds. Chi-square test, indicated that these differences are not statistically
significant ( p > 0.05) in all the houschold charactenstics examined.

Stmilar 1esults were observed in the height for age index (table 28). With the cxception
of household size and mothers' education for height for age of preschoolers, other household
charactesistics factors examined did not associale significantly with the nutnitiona) staws of the

preschoolers. Analyses could not be camed out for weight for height index because the

expecled frequency was less than 5.
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Table 27 ; Associntion between houschold characteristic and nutritional status of preschoolers as indiCated
by weight for age

-_—

iNutritional stawus

Normal Mild Moderate Severe
Household characierisucs n % n % n _ % 0 %
Household size*
above average 88 3] 33 19 27 16 25 14
average or less 110 40 68 25 §7 21 41 15
Number of wives®
i 64 39 45 27 32 19 25 15
[+ 126 47 54 20 50 19 38 14
Mothers®' education (years)*
0 111 44 37 23 48 19 34 14
|+ 67 44 36 24 28 18 22 14
Mothers® Age (yws)‘
above average 88 41 51 24 45 21 29 14
average or less 116 47 50 21 39 17 37 16
Gender of household head®
male 177 43 94 23 80 19 61\ 15
female 20 59 6 18 3 9 S 15

——

[o this and other wables for assacinh . 2sroioasl mas mdex (weighs f?(.;e)uaprwadmmdgw
deatatzon (SD) units fram meden NS cermamal referenco porulannoo as folows:
Nommsl e Grestar than mugen ) Sumiasd deviafico . 1~
Mikd -WIWMM@MZSM&VW
¥ -gdmminuzstmd.ddwmdeBSuMdzvm
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Table 28 : Associatlion between houschold cheracteristic snd nutritional status of pre=cheolers as indicated
by height for age -
Nutritional Status
Nonnal Miid Moderatc Severe
Household characieristics n % n % n % n %
Household size"®
above average 89 51 20 12 30 17 34 20
average or less 104 38 54 20 53 19 6S 24
Number of wives®
| o4 39 33 20 32 19 37 22
!+ 112 46 I8 14 50 19 S8 22
Mothers' education (years)®
0 116 46 46 I8 37 15 51 20
1+ 63 4. 21 14 37 24 32 21
Mothers® age (yeass)°
above average 90 42 27 13 43 20 53 25
average or less 103 44 a7 20 40 15 16 20
Gender of household head®
malc 172 42 68 17 77 19 95 23
feinale 20 59 4 (2 6 18 4 12

1= 9.75

b. X*=324:p > 0.05;:df =3
d. X?'=572:p > 0.05 :df =3
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4.5 Hecalth factors and anthroPoyeiric Indices

4.5.1 Sounw of waler suppl¥:  Preschoolers in houscholds which had access to potable water

had higher mean Z - scores for weight for age and for height for age index than preschoolers

in houscholds without access t0 potabic waler, But the difference was significant only in the

casc of height for age: On the other hand, preschoolers in households wilhout arcess to potable

waler had higher mean Z - score for weight for height index; the differeice was not however

significam (table 29).

4.5.2 lmmunization: There was no sipnificant difference beiween preschoolers Lhat were
. immunized and those that were not 1inmunized in the mean Z - score of any of the three
. indices. However, preschoolers that were not imiaiunized appcised ©0 have deviated less from

the median NCHS reference population #: all the three anthropometric indices (iablc 29).

4.5.3 Diaghoen cpisodes. Similarly, there was no significant difference between peeschoolers
who suffered and others who did not suffer from diarthoed in any of the three indicators,
Preschoolers who suffesed from diarrhocs however appeared 1o deviale less from NCHS
refcrence populaiion with respect 10 all indices than others preschoolers who did not suffer
from diacrhoca (table 29).

4.5.4 l{callh factors associated with nulritional stntus

Th lts of the association belween the health factors and nutritional siatus
e resu
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Table: 29 Mcan nutritionsl anthropometric indices by health factors extressed in standard deviation
score (Z-score) of NCIIS reference

Weight for age Height for age Weight for height
Health factor Z-Score SD n Zscore SD  n Z-%ore SD  n
Source of water*
Potable -0.76 1.56 35* 0.4 106 36 -0.63 098 35*
Non-potable -1.20 1.75 403 -1.45 2.58 408 -0.44 1.07 4102
(-1.4227) {-2.2779) (1.0947)
Immunization
Yes -1.15 1.71 365" -1.29 2.55 369 0.49 0.97 364
No -0.99 1.68 5S4 -1.14 1.7 §7 -0.24 1.3 55
(0.6312) (0.4157) (1.3057)
Diarrhoea
episode
(Last 7 days) -1.00 1.8% 60" -1.28 3.10 60* .35 093 60°
Yes
No -1.173 1.71 359 -1.33 2.58 366 0.48 1.04 359
N (-0.6695) (-0.1507) (-0.9342)

= Water classed as potable if from community taps or bore wells: as non-potable if from open wells. rivers,
lakes, ponds elc.

Figuces in parenthesis are t-rztio equivalent
a. P> 0.05 AFRICA DIGITAL HEALTH REPOSITORY PROJECT
e — - — = _—j
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indices of weight for age and height for age of the preschoolers are presented in tables 30 - 31.

Preschoolers in houscholds with access 10 potable waler had significantly higher proportion in
lhe normal status and less moderate or seyerely mainourished preschoolers than those in
households with non - potabie water as indicated in weight for age (1abie 30) and height for age
(lable 31). However. the result showed that source of water supply affects significantly the
nutritional status,

Preschoolers that were not immumized and those who have suffecsd from diarthoea were
more in the normal status for weight for age (table 30) than those immunized and those that
have not suffered from diarrhoca . Furthermore, a {arger proportion of the preschoolers that
were not immunized and those who suffered (ror giarthoca were seveiely malnounshed than
those that were iinmunized and those who had suffeced from diarthoca- For height for age,
{table 3) the proporiions were higher in normal and mild status and lower in modcrate and
severe status for those that were immunized and those that have not suffered from diarthoca
However, the differenccs were not significant {p >0.05).

4.6 Cash inconie, market sccess and population density actors and anthiropometric

Indices

4.6.1 Bouschold Cash income: The mean Cash income Pcr annum at current prices per
houschold was 33,980 Naira, Out of the 438 preschoolers surveyed, 165 werc from high

(above average), and 273 were [om low (average or less) cash income houscholds.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Table 30 - Association between health factors and nutritional status of areschoolers as indicated
by weight for age

Nuitsitional Status

Notmal Mild Moderate Severe
Health factors n % n ) ) n %
Source of water*
potabie 19 53 10 28 4 ¥ 3 8
non-potable 179 43 91 i 80 19 63 iS
l o t. b
ml:":: o 163 44 89 24 69 19 51 14
No 28 48 i0 17 I 19 9 16
Diarthoca cpisode®
(last 7 days) 29 48 17 28 6 10 8 lg
Yes 16! 44 82 22 73 20 S4 1
No A =
a Water classed as potable if community taps or bore wells; as non-potable if from open welis,

rivers, lales ponds, etc.

Xt=13.44 ,p> .05:df =3
b. X?=1.32 ;p > 0.05 .df =3
5 X! = 3.84 ;p > 0.05 :df =3
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Table 31 :  Association between health factors and nutritlonal status of peesehioclers as
indicated by height for age

Nutritional Staws

Normal Mild Moderie Scvere
Health factors n % n % n b 4 n %
Source of water"
potable 20 56 8 22 ] 8 5 14
non-potable 42 42 66 16 50 19 94 28
immunization®
Yes 160 43 63 17 75 20 24 20
No 29 50 9 i6 6 10 14 24
Diarrhoca episode’
(last 7 days)
Yes 24 30 16 27 7 12 13 22
No 164 49 55 15 gA 20 78 21

a. water classed as potable if community taps or bore wells; as non-potable il (rom open
wells, rivers. fakes, ponds, elc.
X?=558;:p >0.05 ,8f =3

b. X?=3.62;p >0.05;dr=3

of X?= 6.3% ;p <0.10;df =3

I AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Preschoolers | ' -
S In high cash in€ome  households had higher Z-scores for all the

Sifiropametiic indiess than preschoolers in low cash income households (table 32). There was

however, statistically sien : - .
ily significast difference in only weight for height nutritionat status indicator

{p<0.05). Table 33 shows that Percentage of preschoolers in the normal status or inild grade

of malnutrition were greater for those in high cash income households. Liie wise, a smaller

proporiion of preschoolers in high income houscholds were moderately or severely

malnounshied (wbte 33) tlan those in low cash income houscholds oy weight for age but almost
simiar by height for age indices (1able 34). These differences were not sigaificant at {p
<0.03).

4.6.2 Markey access: Pveschoolers in houschoids closer 10 market centers had higher 2-scores
for all three anthropometric indices assessed than preschoolers in houscholds living further
away from narket centers (table 32). The differences were however not statistically significant
(p > 0.05). Preschoolers in houscholds thal live closer to masket centers had less severely
malnourished preschooiers for weight for age id larger proportion of preschoolers in the

normal status by heigit for age tan others (table 33 - 34). The diffcrences were significant (p

< (.10} cniy for heiht for age indicator.

4.6.3 B ensity: Out of 438 prexchoolers surveyed 65 were from households in high

populalion density zones and 373 were from households in low population density

| AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Table 32 : Mean anthropometric indices by cash Income, market access, and populziion density expressed as standard
dcviation score (Z-scorc) of NCHS reference
Weight for age Heigh for age Weight for height
Z-5¢0re SD 0 Z-«core  SD n Z-score SD n
Cash income
above average -1.08 1.64 1645 -y.33 238 65 -0.32 092 165°
average or less -1.20 1.79 273 {38 279 2N -0.52 g 271
(-0.7308) (-0.1690) (-2.017)
Marke: access
less than 10km, foot 1.0 165 276b -1.27 261 281 036 113 275b
Any distant, Vehicle -1.30 177 130 143 254 25 057 091 34
Greater than 10km, fool 123 098 R -1.46 267 3 057 095 32
Population density y <
Low (less than SO person/sqkm) -1.37 1,51 &S 148 249 6T 053 092 65
High (Greater than SO person/sqkm) ~ <[.12 177 373 -134 266 371 043 LB %
(-1.0620) _ (-0.4018) (0.6889)
Figures in parenthesis are (-ratio equivalent.
e P > 0.05.

F’ n g 0- 05 b p > 0 Os f-Vﬂl ue AFRICA IGITAL‘-IEALTH.épo‘SITfO\'(-P% JEcCT
] p > 0.05; (-valuc = 0.98; weikht forage
- 0 OC. fundie = |83 weikht for hetshe

e
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Table 33 :  Association belween cash income., market accesxs and population density and nutritional

status of preschoolers as indicated by weight (or age

Nutnuonal Status

Normal Mild Moderate Severe

n % n ® n % n %

Cash income(Naira per person)®
above average 71 50 30 s4| 25 17 t7 12
average or less 127 42 71 23 59 19 419 16

Market access®

Less than 10km by foot £29 46 67 24 52 19 33 12
Greater than 1 Okm by foot 54 38 31 23 27 20 24 18
Any distant, vehicle 15 47 3 9 5 16 9 28

Population density €

Low (Less than 50 persons/sq km) 171 45 84 22 1 19 35 14
High (Greater than SO persons/sq 27 40 17 2B 12 18 i 16
km)

X?= 298 ;p >003 ,di =3
X’ = 10.20:p >0.05 ;df =6
c. X?=0.73 ;p >0.05 ;df =3

=
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Table 34 : Associgtion between cash income, markel access and population density and nulzitional
status ol preschoolers as indicated by height for age

Nutritional Status

Normal Mild Mcedaaz Scvere
el _ n % . anl & on & n %
Cash income (Naira per person)*
above average 68 48 23 16 21 i5 31 22
average or less i25 4] 51 17 62 20 68 2
Market access®
Less than 10km by foot 126 45 39 hd 56 10 60 21
Greater 1han 10km by foot xR R~ TR W 28 2
Any distant, vehicle 14 4 3 9 4 13 11
Population density*
Low(Less than SO persons/sq km) 167 44 57 Y 19 37 2}
High(Greater than 50 persons/sq 26 39 17 25 12 18 12 18

km)

a. X2 =2.69;p >0.05:df =3
b. X? = 10.49:p <0.10;df =6
c. X?=472:p >0.05:4f =3
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populanon density zones '
although the differences were gy significant (p > 0.05). Preschoolers

fiom households in

density zone households of normal nutniional status was higher than those from riouseholds in
high popuiation density zones (P <0.05) (tables 33 - 34).

4.8 Household food expenditure and anthropometrlc indices

4.8.1 Household 1012l food expenditure

Average expenditure on all food per person per wee=k was 104.38 Naira, the range was
100.68 10 83518 Naira (table 35); eighteen Naiia was one US dollar in 1992. Expenditure on
food, in this context, is Lhe retail market value of food including purchased and self produced
food items consumed. There was a highty signif .cant association between the growth dcviation

and household 1012l food expenditure by atl three anthropometric indices (p < 0.0S). The Z

-core values were higher among preschaol children from above average total food expenditure

housholds than among preschoolers from average or below total food expenditure househoids

by all thice 1;dices (table 36). The amociation of the household towl food expenditure with the

perceniaer Of the children in the different levels of severity of undemuirilion or stunting was

also highly sigmificant ( ps0.001). Above average total food expenditure households had
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‘Table 36: Afean values of household expendituce on food iterns la cassava producing areas ( Naira
per person per forinight)

==

Houschold f0od expendaiture Mcan Min. Max SD n

Cassava 17.74 0 0.79 0.14 207 '
Maize 8.35 0 0.62 0.08 207

Yam 14.6t 0 0.77 0.15 27
Millet/sorghum 7.30 0 0.51 0.10 207
All other food items 56.34 0 0.79 0.19 207

Total (all (ood ) 104.24 100.68 835.18 104.53 20
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Mean Z.score of anthropometric indices of preschoolers by major staple household food
expenditure

Household food expenditure

Weight for age

Z-score SD n

Height for age

Z-score SD n

Weight for beight

Z-score SD n

Cassava food expenditure

above avclﬁge
average or Icss

Maize food expenditure
above average
average or [ess

Yam food expenditure
above average
aveiage or less

Millet food expenditure
above avelage
average or less

All food expcendiiure
above average
average or iess

-1. 1. 144
-1. ;% l.gg 294
(-0.2965)

-1.21 1.63 147
-1.13 1.79 291

(0.4531)

-0.94 178 141°
-1.26 1.71 297

(1.7755)

093 1.78 140°
-126 L7t 298

(1.8515)

-0.58 1.77 143°
-1.44 ).65 295

-1.10 2.68 145"
-1.49 2.45 299

(1.3707)

-1.35 2.38 148
-1.36 276 296

(0.0467)

-1.17 269 142"
-1.45 2.61 302

(-1.0581)

-0.98 273 143
-1.54 2.57 302

(-0.3399)
-0.54 2.57 143°
-1.79 2.58 301

1-_4.60 19)

.0.53 1.29 143*
-0.41 0.94 294

(1.0070)

-0.471 1.03 t46°
-0.44 1.09 291

(0.4730)

0.36 1.02 140
-0.49 1.09 297

(-1.2264)
-0.42 1.12 140°
.0.46 1.04 297

(-2.0857)

0.29 .13 142t
.0.52 1.03 295

(21259

e
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smaller proportions of preschoolers in the Moderate 1o severe status and large proportion in the
normal status of both undemutnition and slunting {tables 37 and 38). Associating wasting in
the preschoolets and household expenditure on food could not be assessed because of degrees
of freedom timitations.
4.2.2 Household cassava and other staple foods expendilure
Avejage expenditure per week was | 7.74 Naira on cassava (ood, !4.6) Naira on yam,
.f 8.35 Naira on maize, 7.30 Niara on millet/sorghum, and 56.34 Naira o all other food items.
The growth dev:ations did not differ significantly hetween categories of households’
expenditure on cassava food or on any of the other staples for any of the indices except (or
weight for height index of the preschoolers in the milletor sorghum expenditure households.
However, the Z-score valiies for weaght for age and height for age were higher for preschoolers
1 from high cassava food expenditure households white the Z-score value for weight for height

i was higher for preschoolers from low cassava (ood expenditure households( table 361)- In ecase

of majze the Z-score values for weight (or age and weight for height were lower for
Preschoalers from above avejage expenditure households. [n case of yam or milleysorghum
e Zscom values were higher for childien from above average expenditure households for all

\ndices.

4.7.3 Household food expenditure assoclnted with nutritlonal status

The iations between (he pErcentages of the preschoolers in the different Jevels of
assoc ¢
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Table 37 :  Association between houschold food expeaditure and anthropouistiic indices of preschoolers
as indicatcd by weight for age
Nutruona! Status
Normal Mild Moderate Seveare
Household food expenditure n % n % n % 5 %
Cassava food expenditure®
average 75 39 Ay 19 43 23 35 18
average or less 123 47 &4 25 41 16 13 12
Maize food expenditure ®
above average 62 37 45 o 39 23 22 13
average or less 136 48 56 20 45 16 49 15
Yam food expenditure ©
above average Al 53 27 15 25 14 30 17
average or less 104 38 74 27 59 22 36 13
Sorghum/millet food expendituce’
above average 79 47 38 23 32 19 18 11
average or less 119 42 63 22 52 18 48 17
All food expenditure®
above average 85 56 30 20 3 14 16 11
average or les: 113 38 71 24 63 21 50 17

a. Xt =98.74:p < 0.05 :df =3.
. X? =873 p < 0.05 :df =3
<. ‘<211‘649 p > 0.001 :df =3,
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Tabie 38: Association between (ood expenditure and nutritional status of preschoolers as Indicated
by height for age e
Nutntional Swtus
Normal Mild Moderate Severe
Houschoid food expenditure n % n ® o % n %
Cassava expenditure *
above average 76 40 23 12 37 19 34 28
average or less 117 45 Si 20 35 8 45 17
Maize food expenditure °
above average 65 39 31 18 29 17 43 26
average or less 128 46 4] 15 54 19 56 20
Yam food expenditure ©
above average 85 48 21 12 30 17 40 23
average or less 108 40 53 19 33 19 59 23
Sorghum/Millet expenditure g
above average 82 49 24 14 30 18 31 19
average or less 111l 39 50 17 53 19 68 24
All food expenditure”
above averapge 82 54 19 13 27 8 24 16
average or less 11 37 55 19 S6 19 75 25

X! = 10 %4 ;p <0.01 ;df =3,
X! = 3.53 ;p <0.05 :df =3,
X! = $.92 :p >0,05 idf =3.

N ‘X’ -_- 3'_.!“ :p )_0.05 :‘r -3‘ AFRICA DIGITAL HEALTH REPOSITORY PROJECT
P = 1278 LO0S:IT =3
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seventy of underutition and the expenditure on cassava food and on each of the other siaples
were al) significant (p < 0.05) in each case by weight for age index except for sorghum/millet
food expenditute. Above average cassava, maize or millei/sorghum food cxpenditure
households had a larger proportion of their preschoolers in the moderate o stvere
undernutrition status (1able 37). Above average yam food cxpenditure households had a large
proportion of their children in the normal. On the other hand, the association with the
percentage of the preschoolers in the various levels of severity of stunung was not sigaificant

with the househotd expenditure on any of the siaple foods {table 38) by wcight for age index

except for yam and sorghum/millel (ood cxpendilure.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




CHAPTER FTVE

DISCUSSIONS
5.1 Nutrijtional status of overull preschool children

The mean z-scores of the preschoolers in cassava growing arcas of Nigena were

found 1o be closer (o the norma) range of NCHS ( -1SD to + 1SD ) intemational refeicnce
values. The mean Z-scores were consideiably higher than those of most in other developing
couniries, Yambi, Latham, Habicht and Hass (1991) obiained meai Z-scoresof -1 71 +
1.0 for weight for age, -2.1 £ 1.1 for height for age and - 0.5 4 0.9 for weight for
height in the study of 2452 children from 6 to 36 monihs in Tanzania. The possible
cxplanation for 1he ditferenaxs could be in the age 1ange used for the studies. Preschoalers
from the ages of 6 to 36 monihs are more exposed to infections and dieiaty inadequacies
owing to introduction of solid food, !n 1988, Tylleskir and Tyllesidr reporied mean 2-
$cares of -1,25 £ 1.4 (or weaght for age, -1.30 £ 1.2] for height for age and .0.51 +
0 93 for wesght for height for Sakalz preschoolers aged 0 - 36 months in Zaire, The mean
Z scores obtained were similar (o 1hose of the present study for height for age, but Jower
for weight for heigiit and weight for age. The standard deviations in the present study are
}‘58'1 betause of the wider age range of the present sample: However, the difference

%0served in the height and weight for age could be explained by seasouality,

The Andings of this study indicate that the percentage of undemutrition was 3|.1 %,

Munting 40% and wasing 6.4%. The reports of nutniuoo situauon in Nigenia (1993) showed

bat the proportion of under-five Y& olds undesweight was 16%, stunted 43%, and wasted
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10%. These values arc comparable 1o the obsetvations of the present study except in the

caseof wastng; the difference in that case could be due primarily to environmental factors.
Prevalence of underweight as observed in the present study (31.1%) was higher than
two, equal to one, ard lower than two of those obtained in five Local Governmenit Areas
In five siates of Nigeria (Fedesal Ministiy of Heath/UNICEF, 1988). i.c 25% in Kwara,
28% in Cross River, 30% in Ondo, 39% in Bauchi and 40% in Oyo staie. Prevalence of
stuning observed in he present study (43.1%) was higher than in Kwata (39%), Cross
River (22%), and Ondo (25%); it was about the sam< as in Oyo (41 %) and lower than in
Bauchi (54%) ( Nigena, Nulnuon ieport, 1993}

Prevalence of wasting among preschoolcrs obscrved (6.4%) was lower than 9.6%
feported in the Nigenan report (1992), 2ad some reported in different Siates of Nigeria ,
for examples §0.2% for Kvara, 13.2% for Ogun, and 15% for Kaduna. Disparities may
be due to differences in Reographical location which has been shown to influence child
caring and weasnng practices (WHO, 1987; Anderson, 1979 ).

‘Iie obs=rvation that food nutrient intakes of the preschoolers were low relative to

their & A0/WHO/UN (1985) and WHO (1967) recommended requirements has atso been

made by many investigators. Fashalan and Abayomi (1987) have observed that preschoslers

in Ondo siate of Nigeria did nat meet theif encigy (97.9%), prowein (84.0%), calcium

(47.0%) and niboNavin (11.3%) requirements. The mean nutriett intake values observed

n the prescot study were higher an he values reporwed by Fashakin and Abayomi (1987),
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The variabilily in the intake coyld be atinbuted to the enhanced income generaled from lhe
sales of cassava products from cassava producing households, The enhanced economic
sondicions could have resulied in ticrease in intake of food as a result of increase household
incomes. Chandhury (1986) reporied 67% of energy adequacy and adoquate proteis iniake
{or 39 Bangiadesh children. Addo (1988) and Ngwu et al. (1989) observed that the diets
of Nigerian children were deficient in energy, protein and calcium but sufficient in iron
and retinol equivalent. Tlie FAO/WHO/UN (1985) and WHO (1687) recommendation may
be supenor and in most cases could give misleading infoiination about the nutritional swalus
d the preschoolers. For this reason, adequacy 1alio that 1s inferior by 20% or even by 40%
¢an sul) be compatible with adequate nutrition ( Encyclopedia of Food Science. Technology
Nutrition ,1993). This appeared 1o be the possible explanaton of the normal nutritional
growih achievement in cassava growing areas in Nigeria when the food nulsient adeguacy
rlios were considered in iciaiion 10 their anthropometric statistics. Table 39 shows that the
nulrient level aliained by the preschoolers provided a normal growth for their weight for
age.  Nweke (1996) has shown thal cassava provides cash income for the cascava

producing households because it isa cash crop and not a subsistence crop. On the other

fand, Levinsor (1974) has noted thal poor households must have to make substantial food

' " and protein.
purchases even o meet basic nutritional needs such as calories and p
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Tabie 39: Standard deviation scores (Z-score) and energy and protein adequacy in preschoolers

n Body Z-score Ciocrgy  Energy Proimn Protan
weight for {MJ/day) adequacy (g/day) adequac)
(kg) weight for age rauo ratio
Overall
Al) preschoolers 435 11.717 -1.11 4.62 87 14.71 96
(1104)

Figures m parenthesis are energy intake expressed in Kcal

~ AFRICA DIGITAL HEALTH REPOSITORY PROJECT




145
The

Observation that calcium, 1iboflavin and niacin were most delicient ¢ould be
attribuled to the fact that these nutrients are obtained by higher consumption of milk, eggs,
offal and meat which are not commonly consumed in the 1ural setitng. In addition, the
replacement of ansmal protein wath vegetable protein which is bulky and less easily assimilated
bacause of the low contents of plant protein, and locally produced cereals with retined cercals
which is pooter in protein and industrialty milled with high extraction rate, accelerates the [oss
of the nutnents even funher (Perissc and Kamoun, 1988). In geneiai, the preschoolers on
average could be szid 10 have better nutritional status than expected. The energy intake in
relation (o theis energy neads fell 13% short of energy requirement, the protein adeguacy ratio
4.0% and the deviation of the weight for age indicator from the median NCHS reference

populalion was -1,11. The deviation was nut below -2SD median weight for age. Tiis shows

thal, on the average the intake of the preschoolers as a whole were adequate for their norinal
growth and development.

52 Nutritlonal status of preschool children by age group

Preschooi=rs 1% the 48.< 60 months age 1ange were found to have the highest deviation

below (ediar NCHS siandasrd in hicight for age, followed by thosc in the 24. < 48 months age

faNge \shile those in the 0- < 12 months age range had the least deviation. The standardized

'r;ﬁ‘l of preschoolers decizases 35 the children grow older. until the maimum 15 reached al
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46 months of age. This confirms the observation of Ahn and Shanff (1995) that younger

childien fare belter than the older anes in comparison with 1he siandard reference group. This

suggests that the adverse heallh effects accumulate with age during the first few years of
childhood. Younger children are exposed 10 a relatively betier development cnvironct than
older ones. This has been reported by other invesligalors as well. In a siudy conducted in
Jamaica, whilc aboul 215 of the children under one year old showsd some degree of
matnutriton by Gomez's classificalion, more than half of thase over one yeas old show the
degree of malnutnition (Powel]l and Granthan - Mcgregor, 1971(). Earlier studies conducted also
in Jamaica reported a similar pattern (Granthan-Mcgregor, Desar and Bach, 1972). The beller
nuintional status o f infants is probably due o their being able to satisfy their nutritional noeds
through breast milk and some compiameniary foods. However, after the lirst year of life, when
breastfecding no Jonger meets their nutrient aceds and complementary food is inadegquate, there
is likely 10 be an increzse in the prevalence of undemutrition (Whitehead, 1979).

The diflercnce in stunting among the prechoolers in differentage ranges was observed

10 be significant and highest in those in the 48-60 months age range. Slunung process Siaris

s year of life up to second year of life (WHO, 1987, UN/ACC/SCN, 199)) but becomes

More prominent at U lalcr age In addition, studies of rate of increase in lengih have revealal

khat the widespread stunting Soc in many less developed countries in chitdren aged between
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Jand 3 yedrs Is the result of a process of slowed skeleal growth that stacts in infancy

(Waterlow, 1980).

There was a significant difference in wasting among the preschoolers in the different

gge ranges, those in the 0- <12 montls age range were found to have the highest bescentage
o wasting. This could be aliributed to the wcaning practices and exposuce to infeclious
diseases {WHO. 1987). About 4-6 months through two yeats of age dietary deficiencies are
common and diarrhocal discase more frequent. This major effeci tends to deceese later as
the child becomes older,

The observation that the energy, iton, thiamm and vitamins A and C intakes of the
youngest age range was adequale could be ax a result of the contribution of breast milk.
According to Ryan et ai. (1984) beeast miik contiibutes between 130 and 280 calories to the
10B) calorie intake. The decrcasad inlake of enesgy wilh age observed in the siudy concurs with
their ndings that energy inadequacies incteasc with age. However, the low nutrient adequacy
ralios observed in cther age ranges in this siudy have been observed by Nnanyelugo el al.

(1992). This docs not necessarily mean that the intake of the preschoolers were not sufficient

lor the mainicnance of their nulnuonal status. As it is evident in the relationship between the

ehergy adequacy by age range and the standard deviation scorc for weight for age (able 40).

The energy adequacy tatio for preschoolers in the youngest age fange {0- < 12 months) was
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125 % and in the oldest age Tange (40 - < &0 months) was 78%. The standard deviation scores

were - 0.56 and - 1.29, respcClively.  Protein adequacy among the age ranges showed a
similar trend as was observed in the case of encrgy adequacy ratio and weight for age Z-score
of he preschoolcrs in most cases. Thus, the hagher the energy and protein adeguacy raiios the
higher the s1andard devialion scores and the less the devialion from median NCHS reference

population and thus better nutritional stalus,

5.3 Nutritional status of preschool children by gender

! Significant diffesences exisl belween the mean 2-scores of females and malcs in all the
anthropomelnc indices. The rale of growth in height of females increases ai a greater rale than
in males froin 0.7% to about 1,0 % afier the conirol 1n standardized height over the penod of
46 months (Ahn and Shan(l, 1995). A female child has a betier chance than a male child 10
Improve her own height. WHQ (1985) has observed fluctuation in the body fai of preschoolers
from barth up 10 6 years of age which affec body weight. Dunng this penod girls have slightly
more body fal than boys. Another possible explanation could be the rate of physiml activity;
Male preschoolers are very active and might be limiled by special nutrient requirements of

Patyicular yssue essential for growth.

Dala prescnied by Demeke and Wolde - Gabricl (1985) on representalive samples of

Wmhoo[cr mpula"lon n Addjs Ababa show that among fcma]cs. the chcn‘agc prcvalencc
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Tahle 40: Standard deviation scores (Z-score) and energy and proicin adequacy’ in preschoolers
Age n Body weight Z-score Energy  Energy Protein  Protein
{month) (kg) for (MJ/day) adequacy (p/day) adcq‘uacy
weight forage rRlo ralo
0 -<12 48 7.56 0.56 4.30 125 14.60 108
(1030)
12- < 4 86 9.67 -1.10 4.78 99 14.80 109
(1143)
24 - < 48 186 12.19 -1.13 4.75 =) 15.20 98
(1136)
8- < 60 ItS 14.55 -1.29 4.4] 78 13.9 79
1 1054)

Figures in parenthesis we energy intake expressed in Kcal
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F':’ 32.7% lor wc;ght for age and 43.9% (or heigit for age were higher lhan obscrved in the

p:eynt study’ However, the percentage prevalence for weight for height observed in the
plesent Study was higher than 0.3% observed by Demeke and Wolde - Gabnel (1985)
Conyersely, the percentage of malnutntion obtained for the maje preschoolers in =il the
autnuonal status indicators were higher in the present study than those of Demcks 2ad Wolde -
Gabnel (1985). The weight for height nutritional indicator values abtained for male
preschooless in the present study was 33.3% as against 29.3% obuincd by Demeke and Wolde
- Gabnel (1985). The values for height for age were 44 4% in liie present study and 42.9% in
Demeke and Wolde - Gabnel (1985) study. In case of weiplit for height the values were 6.9%
n the present study and 2.0% in the siucly by Demeke and Wolde - Gabniel (1985).

Nigeria nutntion report (1993) obsctved a marginally higher level of prevalence of stunting
43.4%. wasting 35.8% in males than in females 42.7% (or stunting and 35.7% (or washing.

The present study observed a slightly higher fevel of stunting but lower level of wassng for

maies than (or females.

The dara frow the present study were comparable with the NCHS growth data (or the

first six moniiis of life. but thereafter preschoolers in develoPing countrics had Jower weight

and heignt values (or their ages. This is consistent with the work of the Ten Province Children

Growth and Development Study Group (1987) which shows that the weight of infants in the
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"ﬁht month of life is also greater thn intemational reference. The decreased growth rate

| observed afler 6 months of age could be the

resultof being &l solid food at this period of age,

less overal} f00d inlake or an increased f CQuency of infectious diseases, including thase due

10 parasiics.

Companson with tie observations in nural devcloping aieas of Hubsi province i China,
showed that the Nigena male preschoolers had lower mean weight and height values before the
age of 6 months, for both male and females while the males in Hubei province had lower mean
weight and height values afler one year of age and the femaies afier six months.

The observation Ihat the energy, protein, minmials, thiamin, niacin and nboflavin were
oL mel by inales and female concurs with the findings of Ngwu e1al. (1989). The percentage
axquacy ratios for cnergy, protein, iron, imamin and ribaflavin obwined in the present study
for male and female preschooicrs were higher than those oblained by Ngwu el. al. (1989).
Their vajues were SR.0S% and 75.5% for encrgy, and 45.04% and 58.09% for protein,
1 94% and 96.62% for iron, 44.94% and 36.64% for thiamin, 18.60% and 20.27% for
nboflavm for males and females, respectively. Although the encrgy and proi ein needs of the
Male and female preschoolers were below their nutrient 1¢quifements. their growth devialjons
fom median NCHS were not below mcdian -2SD (table 41)- The standard deviation score of

the female preschoolers (-0.93) and energy and prolein adexuacy tatios were 89% and 97%
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[irst month of life is also greater than intermational reference, The decrcased growlh rate

obsesved after 6 months of age could be the 1esult of being fed solid food at this period of age,

less overall food iniake or an increased frequency of infecluous diszases, including those due

D paras:les.

Companson with the observations in rural developing areas of Hubei province in China,
shawed that the Nigeria mate preschoolers had lower mean weight and heignt values before the
2ge ol 6 months, for both male and females while the maies in Hubei province had Jower mean
weight and height values afier one year of age and the femaics after six months.

The observation that the energy, p:olein, rinevals, thiamin, niacin and riboftavin were
not met by males and female concurs with the (.ndings of Ngwu ct al. (1989). The percentage
adequacy ralios for energy, prolcin, iron, thiamin and riboflavin oblained in the present siudy
[or maie and female preschooicrs were higher than those obtained by Ngwu ct. al. {1989).
Their values were 58.05% and 75.5% for cnergy, and 45.04% and 58.09% for protein,
72.94% and 96.62% for iron, 4:4.94% and 36.64% for thiamin, 18.60% and 20.27% for

aboliavin for males and females, tespectively. Allhough the energy and protein nceds of the

male and fznale picachoolers were below their nutnent tequirements, lheir growih deviations

ftom modian NCHS were not below median -25D {table 41). The siandard deviation score of

the female preschoolers (<0.93) and encrgy and protein adequacy ratios were 89% and 97%
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while the standard deviation score, the energy adequacy and protein ratios oblained for males

weie - 1.29, 89% and 96% respoctively (1able 41). Females deviated less from median NCHS
feference population and had higher energy and protein adequacy ratios than males.

5.4 Elfects of household characteristics on nutritions) status

‘The cbservation that pieschoolers in large households had better nuiritional status than

those m small houschotds 15 in consonance with that of Gopaldas =t al. (1988) who observed

thal toddlers from large families had better nutntional status than ihose from medium.sized or
small (amilies. Also, Grewal ct al. (1973) are of the opinion that in large or joint families
there is a greater likelihood of adult women being available 1o care for the young children,

This means that preschoolers in large houssholds deviated less from the normal growth pattern
of the NCHS relerence population (NCHS, 1976) and thezcfore had better nutiitional siatus than
preschoolers from small siaed households. Agwllon etal. (1982) and Ballweg (1972) observed

hat large fanuly size was sigaificantly and negatively assoctated with good nutritional siatus:

This was ayiboted 10 the inability of mothers to provide adequate care for Theyr young
children, eencesally where there was more than one preschooler in the family. Aguillon et ai.
(i982) furiher explains that poor intra-family distnbution of food, which allows older family

members to receave the largest share, contribuied to this cffect.

The observation that preschoolers in polygamous houscholds had higher nutntional
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Table 4} : Standard deviation scores (Z-score) and energy and protein zdequacy in preschoolers

Gender n Body weight  Z-score Enci%y  Energy Prowin  Prokin
(kg) for (MU/day; adoquacy (g/day) adcq'uacy
ratio ralio

weight for age

male 216 11.78 -§.29 4.50 8s 14.72 96
(t0B3)

female 219 11.76 4.93 4.70 89 14.97 97
(1126)

Figures in parenthesis are =nergy intake cxpressed 1n Keal
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1« can be cxpla;nad by the oppoftunity created for other membess of the family Lo ook afier
the 'cli:ld even in the abSence of the mother. This is in agreement with the observation by
Bennett (|-988} that mothers' 1nputs into the health and nutritional status of a child ase
complemented by those of other members of the family and in some cultures other kin or
neighborhood-support group as well, Evidence from Philippines has also shown that such
substitution takes place- lowevcr, there has been uncertainty about wheiher the qualily of the
care given by other members of the family, especially siblings, 1s cquivalent to that which
would be provided by the mother, Also wives in polygamous households are conscious of the
fact that the family economic and security that ase provided by the male household head are
likely 10 be insufficicnt, The women therefoie make efforts to oblan finance through petly
tRding or jobs to supplement the househioid®s economy in order 10 provide for the childrens’
Care and survival This situation is usuaiin most of the polygamous familics in Nigersia,

The observation that mothers' education was higher in those whose mothers had no
fomia) education in ali the anihropometric indices but significant only for weight for age index
of the preschooless 1s probably biased; 1he numbes of mothers who had some formal education

W very low. {i has been explaincd that women with ai least some primary cducat:on ase more

awarc of the nceds for adequate nutntion and vaccinations as well as of dangers of
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Bangladesh, Kenya, Mexico and Philippines Suiges! 1hat among households at the same poverty
and socio-econoMic level, soine mathers handle childcare, hygiene and feeding in better ways,

4nd their children are better nourished as a resull. This shows thal some elements of hygiene

15 practiced in communitics even among illilcrale women. The observation thal moiners’
alwcation showed no signif cant association with weight for age indcx of the preschoolers was
In contrast to the work of Caldwell (1979) who noted a negative associalion with maternal
«lucation and child mortality rate. The association betweer heighl for age index of the
preschoolers concurs with the swudy of (Smith, Panlsc, Fougers and Ritchey, 1983) who
repocted that mothef's education was associated wilh the long term well-being of children
represenied by height for age. Ahn and Shariff (1995) have observed a positive association
between mother's edycation and child's height. Bhuiya, Wojtyniak, D*sounza and Zimck
{1986) and Devadas, Rajajakshm and Kaven (1980) have shown that the numberof ycars of
education of mothers had a definite relationship with the proportion of malnoutished children
because children's mean daily intake of nutricnts increased with the increas in mothers®
educalional leval. Richardson, (1974) and Gianthan - McGregor (§980) have noled thal low

levels of education have repeatedly been found in mothers of malnourished children.

Although the obscrvation that pfcschoolcrs with older mother had higher puuiitional

3alus for wejpht for age and hcight for age indices is nol statistically ssgnificanl, the
18
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ation is lopical. | - ‘
O 3 - ST ehAir) SCt-Up ecrlain practices such as natlitional child-

care and feeding practices are conditioned. Demographic variables such as age and education
of the mother will obviously affect the degree 1o which the individual has absorbed traditional
practices as well as the degree 1o which she has access 10 and is responsive lo altemative ways
of doing things. The clderly mothers arcin a better position to know the practices that are
good for the nutritional status and the general well-being of childsen. Maresnal age did not to
assaciate significantly with the preschealers weight for age and height for age incices although
those whose mothers were younger had higher nutntional siatus. A younger mother is more
aclive and altentive to the child's needs than an otder mother. Thus, with an increase in

Malernal age there was a correspanding increase in the proportion of malnounshed children.,

The observation that preschoolers ia female headed houscholds had betier nutntional

$24us than their counterpaits in male headed houscholds is perhaps biased because of the very

limited number of preschoolers in male headed houscholds. Male household head had the

E5ponsibility 1o se= 10 the welfare of the family and in nyost cases they are more employed than

\heir wives 1t is llrerefore their obligation to provide the needs especially food noeds 10 their

Mo. i¢. But some studies from Afnca as well as Asia have observed that the income eamed

b men is less likely 10 be usad 1o buy food for the family than that camed by women. Kumas

(1977) and Tripp (1982) repored that molhers” iacome has a greater posilive effect on child
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nuiptional status than fathers’ in both Asia (india) and Africa (Ghana), respectively. There was

n0 significant associalion observed between gender of household head and nutritonal status

covid of the preschoolers. This could be thal the nutsition of the childeen is the responsibility

of both parents. The parents have the responsibility of providing food and shelter for their
. children. This obscervation concurs with the findings of Moser (1985) and )'ardones (1986).

| No resull was obtained in the associations of houschold characicristics vanables and

niintional stats for weight for height as indicator in this study . This could be as a result of
ik short term nature of the indicator in identifying those at nisk (Beaton, Kelly, Kevany,
Marnoveli and Masson, 1990).

3.3 Elfccts of health factors on nutritlonal status

The observation thal preschoolcrs io nouscholds that have access to potable water supply
had higher 2_scores for weighi {or age and height for age as nutrisopal status indicators than
thase: 1hal have aceess 1o non - patable water supply is due to the fact that the potable waler has

lower Jevel of patiiogens than non - potable waler on the average - Preschoolers in the

households tiiat have access 1o potable waler would have less lreqQuent fever and discases,

which in win would enhance the nutritional status of the preschoolers. Hirschom (1980) and

Meison (1985) have observed that repied allacks of diarthoea lead 10 malnutriton and growth

"¢1ardation owing to anorexia and malabsoiption and associaled food restriction insututed by
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mothers as thevapy. The observalion that preschoglers who had access to non - potable source

of water supply was associaied with height for age indicator concurs with the findings of

Chrisiansen et 2. (1975). The relationship may be due 1o the greater frequency of infectious

diseases in those preschoolers from houscholds withoul access to potable water than those with
access lo potable water. A similar resull was reportcd by Gopatdas ct al. (1928},

The observation that there was no significant difference in the nutritional status
indicators of immunized and non-immunized preschoolers may have been biased by the very
low number of the non-immunized preschoolers. However, though immunization prevenis
communicable diseases, sometimes non-communicsble diseases such as malaria can adversely

aftect (he nuniitiona) status of the immunized preschoolers, [t was obseived that immunization

was nol significantly associated with the weight for age and hesght for age indicators.
Immunization §s a means of preventing the communicable diseases in children and this
indirectly promoles thetr nutritionat status.

The observation that there was no significant difference in the nmriuonal stalus

| | \

| ndicators ) between preschoolers who suffered from diarrhoca and others who did not
|

. sulfer from diarrhoea may have been biased by the very low number of those who suffered

from the diarthoea. However, that those who suffered from diarrhoea had better nubiitional

%1us than those who did not sufer from it is in consonant with Brown (1991) who noled thal
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lite COuUld increase afier an episode of diarrhoea (o the cxyent hat appropriate fOos are

lable 10 meet the increased appetite, (hys Of1' setiing the negative effect of diarrhoca on

‘ancrfy balan‘c’ The observation that diarrhoea cpisode was notl observed Lo be ngnificantly
asccated with the weight for age indicator has been reporicd by Mcleod (1985), Drake and
Fajardo (1976) and Field et al. (1981) who found no significant associauon betwrzn diarthoca
and nutnbonal status- The associalion was significantly higher in those wio did not sufier than
Ihose who suffered from diarshoca for weight for age indea. Fauvveau, Bricnd, Chakraborty
and Sander (1990) observed that diarrhoca was postlively associated with severe malnuintion
i children of Bangladesh. [n contrast, Ahn and siian(f 1995 found negative and significant
association belween diarthoea and nutnitional status before and afler cormection for seloction
bas, Melville et ). (1988) noted that both fzver and diarthoca were negatively correlated with
weight for age,

36 Effects of cash ncotiie, market access and populntion on nuiritional status

‘The level of nuumtional siatus was betler among preschoolers from above average cash

Bome house!olds than among others from nverage or below average cash income households.

T™e l6w Jevel of statistical significance of the difference In the nuintional status between

chddren from above average and others from average Or less cash income houscholds is

Prtably because the cash incoine was, ln Sm‘“’- high enough to maintain adequate nuintional
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musllh the csh income hOUSﬂhO]dS. This assertion IS SUPmnw by

the facl that, as shown in

chapter 4, on average, the nulritional status of ihe overall sample population was above the

standard cut off for those al fisk by all three indicalors.

The observation that the nutritional status of the children from above avcrage ¢ash
sncome households was better than that of children from average or ‘ess cash income
households is confirmed by other studies (Gopalan ct al., 198); aachim, 1994; Thomas ct
al.,1987 and Stirauss, 1987). Income determings quantily and guzlily of food that would be
dvailable in the houscho!ds. 11 is expecled Lhat with the sinprovement of houschold income
absoluie expenditure on food is likely 1o be high and so is the calorie and protein intake of the
households (Gopalan et al. 198)), Besides, higher houschold cash income implies beller access
fot Only 1o food bul to improved health care, gpood water supply, inoculations, better housing,
tducation of mothers, nuirition knowledge, elc. which are shown above 10 be positively
correlated with the nuiziviona! slatus of the preschoolers.
The nutritional status was hsghcr among preschoolers :n households in villages which
here located close to market centers than preschoolers it housebiolds 1n villages located 1n aregs

remote from masket centers, The low level of slatistseal degree of sigmificance of the

difterence is o 0l 8540 maskel cenlers is nol an adequate definition of casc of access

es which go 0 markel by motor vehcles probably also have easy

D narkel centers. Some villag
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access 10 market centers. As explained above gn| y

farmers who went o market on foot over

jong disances clearly faced difficult access to market, The villages of such {armers were few
and constituted only 5% of the village surveyed.

That children from household close 1o market centers had higher nutritional status than
children further from market centers confirms obsesvations of other studi=s ihat nutritjonal
stalus of preschoolers is betterin usban than in rural areas (UN/ACC/SCHN, 1991); villages
aound markel centers are of‘en peri-urban cenlers. Opportunitics for earning cash incomes are
beller an peri-urban centcrs than in remote villages,

Nutritonal status was also belter among piesehoolers in houscholds in villages located
In the relatively high population densily nreas than among others in households n villages
locaed in Jower population density a1eas. The tow level of statistical significance of differences
1 the nuiritional siatus of the children from households in high population density zones and

other children from bouseholds in low populalion density zones is due to skewness in

POPVation densty. 1t has been pointed out that out of the 438 preschoolers surveyed only 65
were from hous=holds in low population density zone. High poputation density villages are
MOfE common among peri-urban centers than among remote villages. According to Mclior

{1982) high population densily areas ofien coincide with areas of intensive commercial

®ncultural production where fumers have acoss to and are ablc to af ford cssenttal goods and
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services. Masonand Folkerts (1973) have noted that high populationand high birth rate tend

lo Aullify national efforts to raise avesage per Capita income since there is less money for

st¥ings and development invesiments and therefore commit peaple to povesty  But Melior
{1982) argued Uial population growth enhances world resoucces and opined that »is reduction
should not be a major focus in combaling malauliition.

8.7 Effects of houschold food expendilure on nutritionad stn(us

The low level of statistical relationship between each of siic nulntional status indicators
and household expenditure on cassava food or on any other staple is evidence that the
aulsilional siatus of children did nol depend o ihe level of household consumption of any
individual food item. In contsast, the high level of statistical relationship of all the nutritional
sllus indicalors with houseliold tola) food cxpenditure suggests thal the nulsilional status of the
Children dcpended on the leve! o€ household consumption of all food items combined. In other
words, levet of total food consumption 12ther than level of consumplion of any individual food
lem determmed the autritional siatus of the children. This is Jogical, nutritionas probiems may

be caused pot vy what is calen but by what s nol eaten-

: its { the children was higher amon
'n the panticular case of cassava. e nuuitional skatus 0 B g

Children from high cassava food expenditure houscholds tan among children from (0w cassava

fo#d expendituse houscholds for weight for age and height for age indicators though nol for
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weight for height indicator. It was pointed o earlier that height for age is usually the single

best anihfopolnelric indicator because it is associaled closely with household diet. High cassava

food expenditure households had stgnif ICantly higher casli income per houschold (table 42) than

low' Qssava food cxpenditure households.

Nweke (1994) repoited that cassava is processed into a wide range of food products the
most common ones being chips/four, granules and pastes. The vatious cssava proxessed (ood
p10ducts can be grouped into two with respect 10 convenience of preparation into a meal_The
lirst group consists of products which enter the marketing sysiem in ready (or near ready) to
Ve fonins; gursi, caseva toasted granuics, is an cxamiple of the products in this group. Garri
Is made by advanced methods of processing, it is attractive 10 working ctass urban consumers
because it is easily convenicd into food or it can be eaten directly without any further
prepsagion; hence it competes cilectively with giains in the market. The sccond group consisis
of products which nacs fusther processing or elaborate cooking at home; chips/flour s an
®ample of the producis i this group, Chips/Nour is made by a wide range of methods some
of which ato guite rudimentary involving only pecling and drying of the fresh roots. the
Product is not as attractive 10 working class urban consumers and therefore does not have as

Mich market opportunitics as products in the first gioup.
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Table 42 : Household cash income {Naira/houschold) expended on stapie fouds by

househoid calcgory, (1992)

Staple food High expenditure Low cxpenditure
housecholds households
No. of Naira No. of Naim
households = households

Cassava 123 41,753 236 29909
Maize 143 28,920 216 37,309
Yam 124 35,395 235 33,214
Millet/Sorghum E42 39,23 217 30,520

USSI.00 = Naira i17.0
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| Tabled3d :  Percentage distribulion of surveyed houscholds by the type of <assova products

made
Cassava Product High cassava Low cassava
food expenditure food expenditure
houscholds households -
b =2 223~
Percentage
Chips/flour 57 79
Granules 36 4
Pastes 7 7
Touwl 100 100

* No. of houscholids
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43 s ‘
hows that Proporiionately more high cassava food expenditure houscholds

cassava into garmi ' '
Ato gam and hence hag higher sales income eaming oppoitunities than low:

va f0od expendilure houscholds, With their higher sales income the high cassava food

ilure households had higher total food expendilure and hence had children with higher

ght for age (higher stature) indicator than low cassava food expenditure housrhclds.
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CONCLUSIONS

6.0 Nutrltiona | stalus of overall preschool chiltlren

Although stuntllng, wasting and undemutrition exssted among preschoolers in the
cassava gtow{ng areas, the prevalences were lower than expected. Prevalence of siuating was
:nrghcr than lhat of either wasting or underutrition. On average basis, ibe anthfopometric
statistics of the preschoolers in cassava producing ateas of Nigeria wese ciose 10 the normal
range (* 1SD to + I1SD) and above median - 2SD conventionz! cut off recommended for use
In Africa by all the nutnitional status indicalors. Cassava producing areas of Nigerin had
fomparatively a small percentage of the preschosiers undemourished, stunled or wasted than
expecied.

The enerpy and protein adequacy 1atios of all preschoolers were lower than
FAQ/WHO/UN (1985) requitements. In gencral, the preschoolers in casSiva growing areas
seemed to have cnerpy, proiein, calcium, thiamin, nboflavin and niacin intakes 1hat feil short
of their requiremeni whilc fron, vitamin A and C were more than adequate, This has been the
Qs with the <tudies done in many developing countries. The reason is that FAO/\WVHO/UN

(1935) and WHO (1967) requireincnis were generally superior to the nutrient needs of

Cmmunities, However. his intakes were able © mainiain good nutritional status and normal

Bwih potential for the preschoolers suggesting that their food nutiient intakes werc adequate
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{or growth and development but 1he FAO/WHo/UN (1985) recommended requirements were

supenor.

62 Nutrillonal status of preschool children by gge class

Majorily of the presch00lers in the different age ranges shified 1o the lef} of the nomial
distributon of the reference population. The mean Z-score of the preschoolers degcreased with
age The percentage prevalence of undernuliilion, stunling and wasting were slatisically
significantly lower 1n 0 - < 12 months old than among other age classes including the
modeiate and severe malnutition, This suggests that O - ;2 months old preschoolers had better
nulritional status than the odder ones, This is m2inly due 1o the imake of beeast milk and
complementary foods. Thus preschoolers in (- < 12 months old had the least significant
growlh deviation from NCHS reference population among the ages conSidering all the
nutritional siatus indicators cxcepl i the case of weight for height indicator. ft 1s therefore
more likely that more oldc: preschoolers may suffer fiom malnutrition especially when there
S 2 younger sibling in ihe houschold. Child beating mothers should be made aware of the
€onsequences through nutrition education in village cOmmunmity fora to mimmize ong tesm

tffects of mainutriton 1o the community and nation as a whole. 1t is therefore evident from the

sludy (hal age is n determinant factor of aulrtional status of preschoolers,

There were no statisticajly sigmf.cant dif ferences in the mean daily cnergy, prolein,
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cdum,

vitamin A and riboNavin intakes among the different age classes of preschoolers but

agnificantly different in riboflavin intakes,

The nuirient adequacy rauos of the preschoolers in different age classes were lower than
FAQ/WHO/UN (1985) requirements except encrgy and protein for the youngesl 2ge r2nge.
protein for 12 - < 24 months old. Iron, viamins A and C adequacy ratios wers higher than
WHO (1967) rcquirements in all age groups except in 48 - < 60 month: cids.

6.3 Nutritional status of preschool children by gender

The sample Z-score distribution for both male 2ad femate preschoolers skewed to the
kefl of the normat curve in al} the nutritional anthiopometric indices.

The mean Z-score were statistically and significantly higher in females than in males,
This indicales that the growth patlems of females deviated less from NCHS reference |
POpulauon than males and thus conlirms betler nuunitional status for females than for males.
This suggests thal there could be sex differences in factors that affects nutritiona) status of

pieschoolers, The preseni study Lherefore suggests Lhat sex of the children should be considered

5 20 imponant factor in studying the nutrition and faclors that determine it in any g.lvcn

sommunilios.

In addition, the parcentage prcvalence of mainulridon between sexes was nol

Matisticaly significant for undemutrition, stunting and wasting but statisticatly significant only
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i %evere Wasting in bo ;
in €vere B 10 both sexes, It can be said thy the prevalence of malnuteition i$ the same

for males and feinales alihough males appeared to have higher values than their female
counterpass.

The mean nutnlional status indicalors compared favourably well with the NCHS
teference population for both sexes up 1o 6 months of age. This implies that the male and
female preschoolers 1n cassava producing areas of Nigeria have normal groveth potentials in the
first 6 months of age.

No siatistically significant difference exisis in e nuinent smiakes of the male and
female preschoolers. This could 1ncan that there is no preference for sons over the daughlers
in e distribution of food in houscholds. Tiie nutnent adequacy rauos of the males and females
Wete lower than FAQ/WHO/UN (1985) and WHO (1967) requirements cxeepl iron, vitamins
Aand C Intakes.

6.4 Effects of househol! chiaractesistics on nutritlonn) status

The effect of houschold chasacleristics on the nutritional status were stalisticaily
g'gm‘fmuy hgher in large Sized houserolds in thecase of height for age, those whose mothers
had some formal egucation in the case of weight for 3ge indEs and-Ihoso Sfcmal s e
bouseholds in the case of weight for age and heigt for age indices. The differences were not

slabstically significant in the cases with the younger or older mothers, or monogamous or
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polygamous households, Th i oy
. € belter nutritional anthropometne widices of children in larger size

households apPCarcd Lo be due to motherty childcare rendered by adult women to the young

chitdren. The awareness of (he benefits of adequate nulntion hygtene and vaccination (o the
well:being of children could account for the beiter nuintional status observed in tiiose whose

mothers had some formal education.,

Tlic nuintional benefits observed in the case of female headed houszholds was mainly
due 1o the fact that income of the women arc more likely to be soenl on food and other basic
houschold nceds. This has a greater positive effect on children's nutriuonal siatus. Increase in
the income of women based on agricultural or fund iaising activities can make a major
contribulion to solving preschoolers malrutrition. However, it can not in itself provide a

complete solution in the problem of preschoolers malnutrition.
Houscho!d characteristics did not associate signilicantly with nutritional status of

preschoolers for weight for age indicator but not statistically signilicant for height for age as

nutritjonal siatus jndicaior in the case of houschold size and mothers; education. This means

3l houscho!d :ize.and mothers education affect the nulritional status of preschoolers, This

implies tha! malnutrition in preschoolers has many tiologies. Household characieristics also

telermine (0 a large extent the nulsttional status of children. In order to improve on the

. : s :
Mulritional status o f children attention should be given (o cnvironmental issues emanating at
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household and community levels gs complementary components of agriculiure and nulrition

policies and programmes.

6.5 Effects of hicnlth factors on nutritlonal status

The nutntion
onal status of the preschoolers that had access to potable source of waier was

signiliCantly higher than those that have access to non- polable waler source for height for age

indicators. This effect is due 1o the fact thal polable water has lower isvei of pathogens than
non -polable waler. Preschoolers in houscholds that have accass ia polable water would have
less frequent fever and discascs which in lum would enhance the nutritional status of the
preschoolers. Although there was no statistical significant difference for those preschoolers
iMmunized or not, or those that sufferey from diarrhoca or nol, there were associations
beiween diarrhoez for height for age nulritional status of the preschoolers. [t is evident fiom
this study thal preschooler nuiritional status are influenced by health factors. Factors suchas
avaslability of polable waier supply, access to health centers and morbidity patiern and how
these are infiuenced by changes in the health and sanilation environmen!. breast-fceding and
Wening pra~tices and other resourses (o the child can be as important as the diet in affecling
the overall welfare of the child.

6.6 Effects of cnsly income, markel access and populatlon on putritional status

Nulritional siatus of the preschoolers in high income household was higher than those
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W Ine0Ine households because cash income availability implies access 10 health care, clean

water supply, mothers educalion, eic. which have been shown to positively influence the
putnitional slatus. The nutritional slatus of the preschoolers was also better among chitdren
from houscholds located asound market centers or in high population density zor=s bCause
such houscholds have beiter opportunities for eaming higher cash incomes than houscholds
located elsewhere,

6.7 Eflccts of houschold food expenditure on nutritional status

Households' total food expenditure ather than househo!d expenditure on individual food
llems determined the nutritional siaius of the presshool childeen. High level of cassava
copsumption at the household level did rot have adverse effect on the nutritional status of
preschool children. Rather children from high cassava expenditure households had higher 2-
%ore values for height for age, the single best anthropometric indicator, because such
houxcholds had higher cash income and henee higher total food cxpenditure than low qscava

[ood expendilure households
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CHAPTER SEVEN

SUMMARY OF OBSERVATIONS

This study is pnmarily concemed with ascestaining whether expenditure on cassava for
Mpdon affects adversely the nutntional status of preschoolers in cassava growing Areas
of Nigcda. The components of the study include the Z- score distributions, mean Z.s<0ges,
peiceniage prevalence and severiues of undemusition, stunting and wasting, daily food nutrient
inlakes and adequacy ratios of the preschoolers, The data were grouped into overall status
(examsnation of 1he dala for all ages and sexes combined), age classcs and gender. Others arc
the elfects of houschold characteristics, health, enviconmental faclors, cassava and other
husehold major staple food expenditure on nulkitional anthropometnc indices of preschoolers.
The standard deviation unit (Z- score) approach was used to determine the nuintional
status of the preschoolers.
The hypotheses tested were as follows.

I the anthropometiic indices from preschoolers and international standard are equaj

2 theenergy and nutnient intakes of the preschoolers and FAO/WHO/UNU (1985) and

WHG (1967) nutrient requirements are the same

no significant differences exist by age group and gender of preschoolers at 5% level

of probabilty:
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CHAPTER SEVEN

SUMMARY OF OUSERVATIONS
This study is Pnmarily eoncemed with ascertaining whether expenditure on cassava for
consumplion affects adverscly the nutritional status of preschoolers in cassava growing areas
of Nigcria. The components of Lhe study include the Z- score distiibutions, mei; Z-scOres,
percentage prevalence and sevesities of undemutntion, stunting and wasting, datly food nutrient
intakes and adequacy ralios of the preschoalers. The data were grouped into overall swatus
[examination of 1he daia for all ages and scxes combined), age clazses and gender. Others are
the effects of houschold characteristics, health, environmental factors, cassava and other
houschold major staple food expenditure on nutritional anihiopometric indices of preschoolers.
The standard deviation unit (Z- scoire) approach was used to determine the nutntiona)
SLatus of the preschoolers.

The hypotheses tested were a; (oSlows:

1. the anthropometric indices from preschooters and intemational slandard are equal

2 the energy and nutnent intakes of the prCSChOO|ClS and FAO/A\VHO/UNU {!985) and

WHO 1967) nutrient requirements are the same

no signtficant differences exyst by age group and gender of preschoolers at 5% level

of probabilty:
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a) the anthropomelric indices

b) the perecnlage prevalence of malnutrition

c) the nutnent intakes

no significant difference exist by the followi ng factors sub - groups of preschiooiers in
the anthropometric indices

a) household characlenslics

b) health factors

c) socio-cconmic factors

the level of nutintional status of preschoolers is independent of the socio-economic

variables as indicaled in 5a- Sc above.

The siatistical tools used lo lest the hypotheses are Student's T-tesl for
differcnces between 1neans of height for age, weight for height. and weight for height among
the preschoolers sex eroups while general lincas moded (GLM) was used for various age

categories and Chi-sguare (X?) test t0 identify houschold characlenstics. heatth and socio -

¢tonomic factors significantly associaled with the subjects’ nuiritional status.

The study is based on inforination collected with the framework of the COSCA. The

412 used in the analyses were collecled 2l 'household tevel’ in Nigevia. The summary and

conclusions of major findings in the sludy are catcgoried under the following headings:
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2.1 Nutritional stutus of preschool children TS T

The sample Z-score distnbutions showed thal the percentage of the preschoolers below
median NC33S for cach of the nutntional siatus indicators were 74% for weight for age, 74.2%
for height for age and 66.2% for weight for age and the 2-scorce disiribution peaked ai -28D,
*|ISD and 1.5SD respectively. The growth deviations from NCHS reference population was
more in the order of hetght for age, weight for age and weight for heighi nutritional stalus
indicators. These devialions were above -2SD the conventional cut off for use in Alrica for
hose & nisk. The percentage prevalence of uademulntion, was selauvely lower than the values
oblained in some Asian countrics (1able S and 6 ). Mild, modesate and severe forms were most
prévalent in stunting. A cross combinalion assessmenl of nutntional status indicators with
weight for height on one axis and height for age on the other showed that 35% of preschoolers
I Qsava prowing aneas were nicilher wasied nor stunied. About 45. 1% who were sunted were
"0l wasied ( Lable 19). Percentage undemuintion Cassava producing areas in Nigeria compared
have relatively lower than those obtained in the Asian couniries (1ablc S and 6).
Tie mean daily snc rgy. protein, minerals and veiamins of the preschoolers were lower than

FAO/WU0/UN (1985) and WHO (1967) recommended 1equirements.

1.2 Nutritional status of preschoalers by ngc class

Th nple Z-scorc distribulion showed that majority of the preschoalers in
C saf -
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different age 1anges shifted to the left of the nogmay distribution of the reference population

medianiand about 20% of the preschoolers 0 - < 12 months otd had the highest peak at 0.5,

15% of the 12 - < 24 months old and 24 - < 48 months old, had the lowes! peak at -2.0 SD
for weight for age. About 20% of the 48 - < 60 monlhs old had the highesl peak a¢ 2.5 SD,
ax420% of the 0 - < 12 months old, 12 - < 24 months old, and 24 - < <R @onths old had

Ihe lowest peak al 3.0 SD for height for age, 45% of the 110 - < 125 ¢cm height had the

Mighest peak a1 0.5 SD while 20% of the 43 - < 80cm, and 82 - < 95cm height, had the

lowest peak at 0.5 SD for weight fos height.

The mean Z-score of the preschoolers decrrased wilh age. Preschoolersin Q- < (2
months old had the least significan growlh deviation from NCHS reference population among
tie ages in all the nutritional status indicators except in the case of weight for height indicator-
This means that the weight for height indicalor among the age classes did not differ
mgnificantly. Tius result agsecs with the hypothesis that no differences exist 1n the indices of
the preschoolers by age class.

The percentage prevalence of undernutrition and wasling were statistically significant
among the ape ranges. ThC percentage stunting did not differ significantly among the age
classes. This supports the hypothesis that the percentage prevalence of malnulrition do not

BIf1. The severity of majnutntion (moderate and severe) were siatistically szgnificant.
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L . 2
This result SuBgests that age is a determinant factor in aytritonal status of preschoolers and that

0- < 12 months old preschoolers had betier nutrivional status thas the older ones.

There were no significant diffcrences in the mean daily energy, protein, calciom,
viasning A,C, iron, thiamin and niacin inlakes among the different age classes bul sigmiicant
difference were observed in ribofavin iniakes. This result supports the hiypoitesis that the
nutrient Inlakes of Lhe preschoolers did nol differ by age class.

7.3 Nutritioanl sintus of preschoolers by gender

The sanple Z - score distiibulion (or both male and female preschoolers skewed 1o the
left of the normal curve in all the nutriional sialus indicators. Aboul 20% of the male
preschoolers had the highest peak al 280, and 15% of the females al 1.5SD and 0SD for
weight for age, 15% of male and female at 35D and -1SD respecuvely (or height for age, and
aboul 25% of male and female at -1.58D and OSD, respectively for weight (or height.

The mean Z- scores of the preschoolers were signif.cantly higher in females than in
malesin all the nutsigonal status indicators.  This indicates thal the growth patterns of females
deviated Jess (rom NCHS reference population than mates. This confirms better nutritional

$atus of famate than of males, TS sesull is not in agreemenl with the hypothesis 1hat no

ic tndi w@X.
differences exist in Lhe anthropomelsic tndices of preschaolers by
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 The rcentage X
T 8¢ Prevalence of malnuirition between sexes were not statistically

sgnificant for Undemutrition, stunting and wasting. The hypothcsis that no differences in the

percentage prevalence of malnutrition by sex concurs with this result . The severity of

malnutrition (moderate and severe) in undernutrition, siuniing and wasling werc lower in
females than in males but siaustcally significant only in the Qse of severe wasuag. Although
females have less prevalence of malnutrition than males the prevalence oi malnutiition s the
same for bath scxes excepl in the case of severe wasling.

The mean daily cnergy, protein, calcium, iron, thiamin, niacin, riboflavin, vitamins A
and C were not stalisucatly significant delween the maie and female preschoolers. This means
ihat nutrient intakes of the male and fernd e preschoolers were the same. Any obscrved
differences may be due to sampling creor, The hypothesis 1hat no differences exist in the
nutrient fntakes of preschoolers by sex agrees with this result.

T4 Nutritional stotus of ihe preschoolers with luiernattonal reference population by
sex and age

The mean weight for age did not indicate any consistent difference between the
Browill param of males and females compared with the rcferen®e standards until after the age

of 30 months. The mean weight for licight scores of preschoolers were compasable o the

NCHS ;eference population for both sexes. The growth patiems of the preschoolers for weight

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




(80

ge, height for age and weight for heght were above NCHS reference population in the

first 8x months. The mean weight for height fNluciuated consistently above -2SD NCHS. Thus

the growth paiiern of the preschoolers are in most cases were not the same wilh the

Interndlional refetence population. The hypothesis that the anthropometric indices from
preschoolers and the intemational reference population are the same does nat eoncur with this
lindings.
1.5  Nutricnt intakes of preschoolers compared with FAQ/WHOQ/UN (1985) and WHO
(1967} requirements
The energy, protein and calcium adequacy ratios of all preschoolers were lower than
FAO requirements. The preschoolers also feil sho:t of their minesai and vitlamm requiremenis
except in the casc of iron. vitamins A and €. In genesal, the preschoolers in cassava growing
dreas seemed (o have energy, prolein, calcium, thiamin riboflavin and niacin intakes that fell

shor! of their requirement out excecded the requirements of iron. vitamins Aand C . The

intakes of vitanins A . C and iron were highly comparable with the WHO (1967) nutnient

rquirement:. This agrees with the hypothesis (hat the energy and the nutnent intakes of the

prescho0ler s and FAQ/WHO/UN (1985) and WHO (1967) nutrient reguirements are the same.

The nulrient adequacy sauosof the preschoolers in different age classes were lower than

FAQ/WHO/UN (1985) requirements excepl encrgy 34d piotein for the youngest age range,
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lpﬁﬁn for 12 - < 24 months oldand 24 - < 48 monihe old, iron, and vitamin A intakes, The
vitamin C adequacy ratios were higher than WHO (1967) requirements exczpt in 48 - < 60
months olds. The nulrient adequacy ratios of the males and fcmales were lower than

FAO/WHO/UN (1985) and WHO (1967) requirements except iron, vitamins A and C intakes.

duve

However, these intakes were able 1o maintain their normal growth potentizl (1able 41),
The reason is that FAO/WHO/UN (1985) and WHO (1967) requiremienis were gencrally
superior 1o the nutrient nceds of communilies. This suggests that their food nutrient intakes
were adequate for maintenance of normal growlh,

7.6 Effects of houschold characteristics on nutcltional status

Considering the anthropometric indices of preschoolers by houschold

characlerislics, the mean Z - score for height for age of preschoolers in targe sized families,

mean Z- soore for wetght for age inGex of preschooters in houscholds whose mothers had some

formal education, and the mean Z - core for weight for age and height for age of preschoolcrs

i female headed houssholds were significantly higher than others. The differcnces were not

satis¥cally sionificant between the younger and older molhers, or monogamous or polygamous

households, Thus the higher the family size. number of years of mothers' educaton and

female headed households, the beiter the nuinitional s@atus of the preschoolers while the siate

r older mothers. or those from

' unger o
of nutnlional siatus is the sune for preschoolcrs with young
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- MONORAMOUS Or polypa ouscho .
Polygamous h lds. There were no differences in the nutritiona) status of

preschoalets DY age of mother and number of wives per househald, The results do not agree

wilh the hypothesis that no significant differences exist in the anthropometnc indices of

preschoalcrs by household characicristics.

Household characteristics were not signif cantly associated with nutrizonal slatus of
preschoolers for weight for age indicator. The household size, numier of wives, molhers
edicalion, mothers' age and gender of houschold head did not influcnce the weight for age as
nulsitional status of the preschoolers. There was significani =(fect of household characteristics
on height fur ape nutritional status indicators in ihe cases wilh household size and mothers'
education. This shows thal there are real association beiween nutritional status and houschold
thasacteristics by height for age indicztor. The result do not concur with the hypothesis that
IhcJevel of nutritiona) status of preschoolers is independent of the household characteristics.

1.7 Effects of health faciors on nutritional status
Preschoolers that had aooess o poiable source of waler had significantly higher

mean Z-score for height for age than others and thus delter nulritional slatus. However. therse

el s onil : reschoojers immunized or nol, or
Were 11 statistical significantly difference between those P .

those thai syffeced from diaiyhoe or niol. This findings do not concurs with the hypothesis (hal

M0 differences exist in the anthropometric indices of preschoolers by health factors. Source of
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water supply was a determinant of height for age nutritional stalus of pieschoolers while

¥nization or diar i i
immuniza rhoca episodes may not inNMuence Iheir nutriional status. However, this

could be due to the nature of the data collected on immunization and diarrhoea episode in the

‘preschoQlrers.

The associalion betwcen source of waler, immunization and diaithesa ¢pisodes and
nutitonal siatus were not siatistically signilicant for weight for age, but statistically significant
for hesght for age nutiniona) status Indicators of the preschoolers in the case of diarthea episode
among the children. Source of water and immunization hiave no real association with weight
for age as nuttitional status indicator but diarthea cpisode in preschooler has a real association
with lieight for age tndices aiid therefore has effect on the therefose has effect on ihe nutritional
slatus of preschoolers. This finding do nol disagree with the hypothesis thai the level of
nule 11ional status of preschookers is independent of the household charactenistics.

1.8 Effects of cash Incotuie, Mmarketl necess and population deasity on nutritlonal stgtus

The socio-aconomic factors such as cash income. market access and population can
aflect 1he nuisitional status of preschooless due to vanauons in economic situations, psoximity
Ot lacation of market centers, fabour force and resources respectively. The resull showed that
dthouph the puiritional status 1ndicators were higher for preschoolers in higher than in lower

8k income households, none was staristically significant except that for weight for height
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— The diff - s i
ﬂkx T crences were not statisbically significant for preschoolers in different market

aocess 2ones and populalion density buy higher for preschooters in households closer to market

centers and in high population density areas than their countespants living further away from
the market and in low population arcas.

As it 1s evident, cash income influenced the weight for height nutriticna!l status indicator
of Uie preschoolers. There are no differences between the nutritional swatus of preschoolers in
high and low income household, those closer or further away from the market centre or high
or low population density areas by weight for age and height for age indicators. This result 1s
I agreement with the hypothesis that no differcnces exist in the anthropometric indices of
meschoolers by cash income, market access , and population density.

‘The association between cash income, markel access and population density zones and
nutritional siatus were statistically significant for height for age for only market access. This
Means that nutritional staius is depcedent on cash income. Masket access and population
density. The factor therrfore astect and determine in most cases the nuiritional staws indicators

of prSchOOiC es. This result does not concur with the hypolhcsw that the level of nutrit onat

status of preschoolers is independent of the market aecess.

19 Effects of cassava and other househokl food expendliure on putritional status

There was a highly significant associ ation between the growth deviation and household
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sl food ExPendituze by all three nuintional S@lus indicators (p < 0.005)

The Z -score values

were higher among preschoo) children from above average 1ola) food expenditure houscholds
Ihan among Preschoolers fi0m average or below average 101l food expenditure househo'ds by
all three indicators (1able 35). The mean Z- score values were consistently higher for above
average than for averape or below average expendiluse households for all ford “iaple by weighi
for age.and heighi fos age indicators except lor preschoolers in maize exnenditure households.
However, the growth deviations did not differ significantly betwecn categories of houscholds'
expendilure on cassava food or on any of the other staples for any of the indicators. The
hypothesis that no significant differences exist in the aithropomelric indices of preschoolers
by household major food expenditure agress with this finding.

The association with the houschold total food expenditute wilh the percentage of the
children in the different leve!s of severity of undemulrition or stunling was aiso highly
aignilicant { p<0.001).

'The associziions between the percentages of the preschoolers in the different Jevels of

evenity of undemuinition and the expenditure OR €assava food and on each of the olher siaples

were 2\l significant (p < 0.05) excepl in e cascs of sorghum/milici food expenditure. On the

other hand . 1he association with the percentage of the preschoolers in the various levels of

®verity of suniing were 1ol significam With the househofd expenditure on yam and
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sorghum¢mitlel s1aple foods (able 38). The hypothesis that the level of nubiitional status of

ﬂﬁ_ChOOlCI‘S 18 indcpcndcnt of the houschold major food cxpc[ﬁi[ugc concurs with the ﬁﬂdlﬂg

for severity of undemutrilion, Associaling wasting in the preschoolers with household
expenditure on food could not be assessed because of degrees of freedom limitations
RECOMMENDATIONS
The study ts aimed al determining the nutritional status of preschoolers. The nulitional
siwation for the preschoolers as a whole fell above median - 2SD NCHS reference population.
A good nutritiona) stalus is conststent with building rhe long - term future generauon of a
tountry. Ll is economic invesiment of the most fundamental son Ihat is related to economic
produciion in the long term. If a child is well nounished he €an attain his intellectual potential

and if a pation's children are well nourished thal nation can reach its potential among the

family of nations n order 15 asccnain good nutritiona) status among the preschoolers the

lollowing should be promeied:

al.  Monitoricg of chitdren’s growth by their motheis or by health visitors with regular

weighing and compasison with simple growth charts would help to diagnose

undemutnuon.
ing infant mortality and morbidity suchas

B).  Establishment of inexpéensive Ways of lower

] ' : 1s in order 10
) 1-and agncultural developmen

ivi on smilaly environmen

giving pnomy to good
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ensure adequate food supply to meet minimum food needs

Emphasis on preventive medicine and on health centers abie 10 dea) with a range of
problems can also reinforce the protection of molhers and children pasticularly as far
as nutntion is concerned.

Fund generating activities especially for women due to the fact that pocr economic and
food sttuation dircctly affect access 1o health services, the siate of nutrition of the
populations and particularly the most vulnesable group, ihe children.

Quite often malnulrition is nol obvious and in many cascs children ase very seriously

undesweight as a result of the high incidence of infeclious disease which lowers the body’s
weight vitality. The association of houscho!d characteristics, health, socio-economic factors as
well as household food expenditure and toial food expenditure with the nutnitional status of

Meschoolers indicales that socin-economic factors play important role in the nutritional stalus
of preschoolers, in poar communilies where slunting is prevalent, the causcs are likely 1o be
found in environmenia) faclors characterized by generalized conditions of dietary inadequacies,

infeciious di-eace and social dcpryvation, For these considerations il follows 1hat interyentions

iﬂl‘ﬂdﬁd N Toid gI’OWlh failure of to promole health may have lo be dicected at a number of

points on the causal chain, Besides ensuring adoquale food supply, provision of poiable water

Supply, good market access infias iuctuses, heaith centess eic. through communal cffort or
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atcas would minimj
i Id minimizc yhe consequences of yndemutrition, A

e N l_.".'.ﬂ cducati
ort nut Quion that focuses on the relationship between the socioecanomic and other

rs, and nutritional status should be largeled to both men and women in the entire

munities and not only mothers whose children show faltenng prowth.
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USING ANO UTILITY Cont'd

& Hyou wantga 10 soll 1his

. f ;
2m, How lofni9 do You expoct your dweliing 1o last without major repairs? {n0 Of yearsl

2n. f you wanted to redlaco thi ;
AMOUNT: [ $ dwalling roday, how much would You have to pay 1n; it?

3. Uity Expeanses end House Characieristics

3a- Waiter Supplies

%“

WHERE 00 YOU GETY WET S€aSON Ory SEASOH
YOUR WATER FROM?
Sovice Ovetance l Souree [« TYPTIN
{cod «} 1V, Y] , {ccde tim)
ORIMKING?
COOKING?
BATHING? I
LAUNCAY? _|
CASSAVA Paoczss‘"c ==#*I
— -
[ SOURCE CODE
RIVER {3} TAP.TREATED WATER (6
TREAM ! VItLAGE WELL {7}
EAQE‘%) z} _ #IDIVIDUAL WELL (8]
OUUOLE 14) RAIre WATER {3)
. BOREHOLE ¢ 10}
Y
\

. How much was Your household's last watéf b&? (ENTER ZERO JF NONE)
AMOUNT: - TIME UNIT®

3. Was bill shared (or joint molest? 1Y ol/iNw2)

3, 1s SOUrce of water sharod with other households? 1Y = 1/Ne2)____

\_ - .
Y . f « J.QUARTER » "
- Ty Egoes OAY = I WEEK = 3 MOIHTH
SEMESTER = QfWI:IUL&EALTH REPOSITORY PROJECT
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M-B;&MMcuMmmm.mnmmmn.mns

The consumplion units of a household arc an expression of its age and =x

composition. They are calculated by adding together the consumption units for rach
household member.

Individual consumplion units

| HP Age (vean) Females __ Males
<] 0.3 0.3
f 1-6 0.5 0.5
7-13 0.7 0.7
14 - 19 0.9 0.9
20-9 05 1.0
B >S9 0.7 I X

Household ccimunosition Consumotion uni¢

——

Women agad 30 years 0.9
Man apad 49 years 1.0
Girt aped 15 years 0.9
Boy aged 10 years (;:

| Houschold consumotion VRIS

The houschold cullivates §0 hecares, $0 {he area cullivated per consumplion unil is 10/1.5
uschold culuva '

= 2.9 heclares

uce: FAO,1990
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A‘ﬁmmlﬁ'ﬁi'ﬁnkulﬂllnn-n[-dnilx.mlndn.mnmmmmn,un:_mmnl:l_nr_uﬁdmﬂlﬁt
~[rony household daily-food consumption

) Oblain Lthe average quantitly of cach of the food nutsienis consumed (or the seven
days by each iousehold using food composilion table or otherwise,

3. Allocale the consumption unit (or cach member of the household using
FAO/WHO/UN (1990) consumption unil table (see appendix B) accosdine io age
and sex -

3. Calculale the lotat consumption unit of the household. For examp'e, if househotd
size of a household is 5 and daily caloric inlake is 6000 Kcal , Wie to1al houschold
consumplion unit 1$ calculaled as follows:

i) By listing 1he age and sex composition of the househotd membeis and allocaling Lhe
consumplion unil as indicated in consumplion unil table

Individua! consumption unil

Age (yr) male (emale
< | 0.) -
4 - 0.5
7 - 0.7
30 . 0.9
17 1.0
1ot 1.3 2.1
Grand tolal of household consumption unil = 1.3 + 2.4 =34
. Calcuiate the consumpuon umit of cach preschoales in the household as follows:
Age {yr) consumption unit
preschooler | s B3
preschooler 2 $ 0.5

J Caloric inwke for each of the preschooler per day from the houschold daily calorie

inlake 38 calculaled as follows
:;‘ Pres:choolerl = (0.503.4)76000 = 882Kcal/day

it) Preschooler 2 = (0.3/3.4)*6000 = $29Kcal/day
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