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The fo llo win g definitions were used in this study:

1. HOUSEHOLD: A group of p e o p l e  living together and

eating from one Kitchen. In this study, o n ly  those 

households with at least a ch il d below 5 years were 

included.

2. FAMILY: A group of people living together and r e l a ­

ted by blood, adoption or marriage. A f a mi ly  may 

comprise one or more ho us e h o l d s  sharing o n e c o m p o u ­

nd, and u s u a l l y  has one overall head.

3. PRESCHOOLER: A child aged 0 to 5 years.

4. DEPENDE NCY  RATIO: Sum of c h i l d r e n  under 15 years

and adults aged over 64 yea rs  in a de f i n e d  place 

divided by the sum of adult s with ages 15-64 years 

living in the same place.

5. MONO GAM OUS  MARRIAGE: This is a ma rri ag e in which the 

husband is married to only one woman.

6. POLYGAMOUS MARRIAGE: A m a r r i a g e  in which the h u s ­

band is marri ed to more than one woman.

7. ADULT: A person aged 15 years or more.

8. STRONG ADULT: A person aged 15 to 64 years.

9. EXTENDED FAMILY: A family c o m p o s e d  of h u s b a n d  and

wife or wives, children, grand parents, and other 

relatives (as opposed to a nu c l e a r  family of parents 

and their ch i l d r e n  only ).

10. S,'ALL HOU SEHOLD: A household of not more than four

LIST OF DEFINITIONS OF TERMS USED

people.



12 . LARGE HO US E H O L D :  A ho use ho ld compris ing  eight or

more people.

x i i i
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AES TR ACT

The pr ev al en ce  of prote in- ene rg y m a ln ut ri ti on  (PEM) 

in Bugwere, a rural farming com munity in T o ro ro  D i s t r i ­

ct, Eastern Uganda, was established. Also the r e l a t i o n ­

ship between household size, household de pe nde nc y r a ­

tio, number of females aged 8 to 64 years, per h o u s e ­

hold, landholding and child nutritional status in the 

area were determined.

A cross-sectional survey was co n d u c t e d  from 

Ja nu ary  to May 1937. Data were collected by i n t e r ­

viewing parents and taking a n th ro po me tr ic  mea s ur em en ts  

of. 502 ch il dr en  of age 5-59 months, usi n g standard 

techniques, as described by Jelliffe (1966).

The prevalence of PEM was quite low; 27.1% of 

the sampled childr en tell below 80% of st and ar d weight- 

for-age, 21.0% below 90% of the standard hei ght-for-age, 

and 1.2% below 80/4 of the standard we i gh t - f or - he i gh t . 

There was no significant (>.05) association between the 

child's nutritional status and household size, d e p e n d ­

ency ratio, number of females in the ho u s e h o l d  of age 8 

to 64 years, and the lota! am ou nt  of land av a i l a b l e  to 

the house ho Id. '

1 he study provides local a r ea -s pe ci fi c information 

on the current nature of PEM in Tororo district.
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CHAPTER 1 

INTRODUCTION

1•1 Statement of the Problem

The ma in  nutritional pr o b l e m  in Ugand a as in many 

parts of the developing world is p r o t e i n - e n e r g y  m a l n u ­

trition (PEM)  o f  childhood (Bennett and S t a n f i e 1d ,1371) 

In the 1 9 5 0 ’s the prevalence of PEM as re por te d by 

Ru ti sh aus er (1971) in the c o u n t r y  ranged from 3 4 to 76 

per cent (weight-for-age, first degree m a l n u t r i t i o n  

us ing Gomez classification). T h e amount of k w as hi or ko r 

and marasm us varied between 0 an d 2 . 7  per ce nt (ibid) 

with Bukedi (now Tororo) and M e n g o  districts having the 

highest rates.

In recent years, very few nu t r i t i o n  st ud ies  have 

been done in Uganda (Alnwick, 1931; Herbert, 1983; Ka- 

kitahi et a l ., 1985; Bogan and Wangwe, 1982). The re- 

3u 11 3 of tne surveys invariably indicate the existe nce  

of di ffe ren ces  in the baseline p a r a m e t e r s  of n u t r i t i o ­

nal status of young children in various parts of the 

country. This may be attr ibuted to the fact that the 

nature and extent of the u n d e r l y i n g  causes of m a l n u t r i ­

tion vary from com munity to c o m m u n i t y  and from family 

to family (We 1b o u r n ,1955; Wel bourn, 1959; Farmer, 1960; 

Je ll if fe and Bennett, 1960; S c h n e i d e m a n  et al., 1971).

Bennett and Stanfield (1971) in their re vi ew  on
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the patterns of m a ln ut ri ti on  in Uganda, have identified 

the immediate c a us es  of m a l n u t r i t i o n  as: (a) infections

and (b) dieta ry inadequacy. T h e y  indicate that among 

the factors p r o b a b l y  associated with diet ar y inadequacy 

are: small land plot in relation to family food demand,

low occupational status, lack of education, large f a mi ­

ly size and poor spacing of siblings, isolated or 

rteglected adults or children, widows or immigrants, 

bottle feeding w i t h  dilution of milk, poor knowledge 

of food value and c h i l d r e n ’s di e t a r y  requirements, and 

inadequate f r e q u e n c y  of meals.

S o c i o - e c o n o m i c  factors such as ho u s e h o l d  size, 

total household landholding (Valverde, 19761, m o t h e r ’s 

education, p a r e n t ’ s occupation, and income, wh en  they 

are associated with the nutrit ion al  status of young 

children in a household can be used as proxy- 

indicators of health and nut ritional status of the 

household. Thus a health worker may use this in fo rm a­

tion to identify families whose childr en are at high 

risk oi dev e lo pi ng  malnutrition and, therefore, need 

attention. <

The use of hou sehold size and size of household 

landholding as p r o x y  indicators of nutritional status 

has not been w i d e l y  employed in Uganda. This is perhaps 

because the a s s o c i a t i o n  betw ee n these va r i a b l e s  and 

nutritional status of young c h il dr en  often varies from
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co mm un it y to com mu n it y de p e n d i n g  on the prevailing 

conditions. For each area or co mmu ni ty the degree of 

the association ma y have to be established, a situation 

which requires con duc ti ng localised studies.

This study, in general, sought to es ta bl is h the 

prevale nce  of P£M as well as to determine its r e l a t i o n ­

ship with specif ic soc io- ec on om ic  and d e m o g r a p h i c  f a c t ­

ors which could be the und e rl yi ng  causes of m a l n u t r i t ­

ion in a rural farming co mmu ni ty (3ugwere). Th e c o m m u n ­

ity is located in Tororo district, Eastern Uganda, and 

cove rs about a quar ter  of the total area of the d i s t r ­

ict.

The choice of the study area was influenced by 

several factors. It was noted that Toror o district 

lacked documented information about the cu rr ent  p r e ­

vale nce  and nature of PEM, pa rt ic ul ar ly the mild to 

mo de ra te forms. The district had one of the highest 

rates (2.6%) of severe ma ln u t r i t i o n  in the co u n t r y  in 

the 1 9 6 0 ’s (Rutishauser, 1971). With an inc r ea si ng  p o p ­

ulation the socio-economic and de mo g r a p h i c  c h a r a c t e r i s ­

tic^ of the area are likely to have changed over t*he 

years - with possible profound conseque nce s for child 

nutritional status. There is need, therefore, for s t u ­

dies to establish the present natur e of PEM in several 

co mmu nities in the district - es pe cia ll y among children. 

In general, there is a growing emphasis on the importa-
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nee of studies focusing on mi ld and m o d e r a t e  PEM of 

e a r l y  childhood (liartorell and Ho, 1984).

The study a r ea  (Bugwers) is densely populated, and 

has a rep res en ta ti ve  rural popu la tio n in T o r o r o  d i s ­

trict. In this community, as in many others in the d i s ­

trict, the staple foods are high in ca rb oh yd rat es,  e.g. 

millet, maize, sweet potatoes, bananas, and cassava. A 

large proportion of the p o p u l a t i o n  does not get diets 

a d e q u a t e  in protein and c o n s e q u e n t l y  PEM seems common. 

L a r g e  families are also common, most of them being of 

the ex tended type. '

In the present study, ef fo rts  were made to: (a)

es t a b l i s h  the prevalence of PEM in the study area, and 

(b) examine the relationship b e t w ee n h o u s e h o l d  size, 

d e p e n d e n c y  ratio, total landholdings, and the n u t r i t i o ­

nal status of underfives in the area.

1.2 Objectives of the study

1.2.1 Objective 1 1

To establish the p r e v al en ce  of p r o t e i n - e n e r g y  

m a ln ut ri ti on  in Bugwere area.

1.2.2 Objective 2

To determine the re la t i o n s h i p  be tw ee n selected 

factors and the nutritional status of preschool c h i l d ­

ren of small scale farmers in the study area.
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1.2.2.1 S u b - o b i e c t i v e 1

To deter min e the rela tio ns hip  between total number 

of people living in a ho use ho ld and the nutritional 

status of c h il dr en  aged 5-59 months.

1. 2.2 .2  S u b- ob je ct iv e 2

To deter min e the rela tio nsh ip between the number 

of females of age 8-64 years in a household and the 

nutritional status of children (5-59 months).

1*2.3 Obj ec t iv e 3

To de te rm in e the rel a ti on sh ip  be t w e e n  the 

d e p e nd en cy  ratio of a household and the nut ri tional 

status of pres cho ole rs in the household.

1.2.3 Ob i ec t i ve 4

To de te rm in e the re la ti on shi p between a m o u n t  of 

land available to a household and the nut ritional 

status of pre-school children in the household. 1

1 * 3 Statement of Hypotheses

The study had the following hypotheses:

1*3.1 The prevalence of PEM in the study area is high.

1.3.2 Household size is si gn if i c a n t l y  (p< 0.05) a s s o ­

ciat ed with nutritional status of pre-school chi ld ren  

in the household.

1.3.3 The de pe nd en cy  ratio of a house hol d is s i g n i f i ­

ca nt ly (p< 0.05) associated with the nutritional status 

of pre-school children in the household.
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1.3.4 The nutritional status of pre-school ch il dr en  in

a household is significantly ( p<0. 05) .assoc i a ted with

the number of f e m a 1es of age 3-64 yea rs  in the

h o u s e h o 1d .

1.3.5 There is a significant (p <0 .05) ass oc  i a t ion be -

tween the amount of lend avai 1 ab 1 e to a h o u s eh ol d and

child nutritional status.
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CHAPTER 2 

L I TERATURE REVIEW

2.1 Introduction

The main immediate causes of m a ln ut ri ti on  are known 

to be infection and dietary inadequacy. However, the 

basic causes of poor nutritional status in the d e v e l o p ­

ing countries are soc io-economic (Kielmann and McCord, 

1978; Mar tore! 1 and Ho, 1984).

In much of the developing worl d poverty is p e r v a s i ­

ve, and the capacity of families to p u r c h a s e  and/or 

produce food is limited. The p o p u la ti on  is growing 

rapidly. This operates both directly, limiting the 

amount of food and arable land av ail ab le per capita, 

and indirectly, exacerbating other social ills that f o ­

ster malnutri tio n (Taylor and Taylor, 1976). Often, 

there is ignorance of the special needs of chi ld ren  

and inappropriate cultural beliefs and p r a c t i c e s  which 

contribute to the causation of malnutrition. E n v i r o n ­

mental sanitation is often inadequate. This, combined 

with limited access to prev en tiv e and c u r a t i v e  health 

care, results in hi-gh incidences and increased severity 

of infectious diseases, problems that in turn ad v e r s e l y  

affect nutrient utilization (ibid).

In Africa and other de ve lo pi ng  areas, protein- 

energy mal n ut ri ti on  (PEM) today is the most serious
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nutritional c o n d i t i o n  affecting health during chi ld h oo d 

(Benne tt and Stanfield, 1971; Latham, 1979).

The aetiology of Protein En er gy M a l n u t r i t i o n  in any 

specif ic c o m m un it y is complex and, de pe ndi ng  on the 

local situation, may require exa m in at io n of a wide 

spectr um of political, soc io- ec on om ic  and clinical p a r ­

am eters for i t ’s elu cid at io n (Kielmann et al., 1976). 

Immediate causes for the individual child, on the other 

hand, can be more readily identified and are found to 

be similar if not identical in most parts of the less 

de ve lo pe d world. An examination of these is e s s e n t i a l l y  

limited to the identification of reasons for de cr e a s e d  

food intake, de cr ea se d food utilization, an d/ or i n cr ea ­

sed food expenditure (Kielmann et al., 1976). D e c r ea se d 

food intake itself may be caused by a number of under- 

ly.ng conditions, among which lack of food b e c a u s e  of 

insufficient food production or po ve rt y is one.

In most develop ing  countries ag ri c u l t u r e  is the 

gieatest source of employment, rang in g be tw ee n 50 and 

percent (Myrdal, 1970). Food p r o d uc ti on  in a parti- 

oc.ar area or by cert ain  families is affect ed by many 

factors. These include climate, the su it ab ili ty  of the 

soil for certain crops, limited knowledge of a g r i c u l t u ­

re, the avail abi lit y of seeds, tools, time spent work* 

ing i. he land, labour, and the amount of land av a i l a b l e

(Latham, 1979).
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Latham (1979) further point s out that among the 

fa ctors causing mal nutrition in Africa (1) over p o p u l ­

at io n and land shortage and (2) large fa mi li es  raised 

in households w i t h  too little land or income are most 

important.

Many factors, drawn from the social, cultural and 

so cio - ec on om ic  environments of v u l n er ab le  populations, 

have been e x a m i n e d  as possible d e te rm in an ts  of m a l n u ­

trition. The so cio -ec on omi c and de mo gr aph ic  variables 

st udi ed include land tenure, ag ri cul tu ral  production, 

hous eho ld size, household income, pr ef ere nc e of c h i l d ’s 

sex, parents* educa tio n level, cash cropping, and f a ­

t h e r ’s occupation.

The effects of socio-economic factors on n u t r i t i o ­

nal status vary from region to regio n d e p e n d i n g  on the 

so ci o- eco nom ic conditions p r ev ai li ng  in the area, and 

other factors such as morbidity patterns, and political 

c 1i mate.

2-2 Prevalence of PE M in Uganda

Several nu tr i t i o n  surveys have been done in Uganda. 

In the 1 9 6 0 ’s, the prevalence of PEM in the c o u n t r y  as 

reported by R u t i s h a u s e r  (1971) va ri ed from 34 to 76 per 

cent (first de gre e malnutrition, G o me z classi fic at ion ).  

The amount of severe malnutrition in children (Marasmus 

and Kwashior kor ) ranged from 0 to 2.7 per cent (ibid).
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Alnwick (1981) investigated the nutritional status 

of young c h i l d r e n  in the slum a r ea s of K a m p a l a  city. 

The prevalence of wasting (w ei gh t- f o r - h e i g h t  bel o w 80% 

of the NCHS re f e r e n c e  standard) ranged from 0 to 4.2 %. 

In the same study, the prevale nc e of nutriti ona l s t u n t ­

ing was high, 22. 5% of children being less than 90% of 

their expected 1 e n g t h - f o r - a g e . Bog a n and W a n g w e  (1982) 

conducted a n u t r it io n survey in Mbale district. They 

found 3.9% of the chidren to be wa st ed and 2 9 . 0 %  to be 

stun t e d .

A nutrition survey carried out in West N i le  area 

(Herbert, 1983) found the p r e v a l e n c e  of s e v e r e l y  low 

w e i g ht -f or -h ei g ht  (under 80% of the NCHS r e f e r e n c e  m e ­

dian) to be 3.9 per cent. No Kw as h i o r k o r  was s e en  but 2 

to 3 per cent of the children e x a m i n e d  had d i s p i g m e n t e d  

hair. Kakitahi et al. (1935) have co nd uc te d a ba sel in e 

survey ror the Rural Health Water and C o m m u n i t y  Develop- 

,71-n - project in Nor th- ea st er n Uganda. Their r e su lt s on 

nutrition indicate that 16.5 per cent of the u n d e r f i v e s  

studied were below 80% of the m e d i a n  wei gh t -f or -a ge ,

13.5 per cent were below 90% of the media n h e i g ht -f or -
\

age, and 1.1 per cent below 80% of the me di an  weight- 

f o r -he i ght .



2.3 H o u s e h o l d  landholding and c h il d nutritional status:

The amount of land owned is a measure of wealth, 

es pe ci all y in traditional s o c i e t i e s  which still depend 

he avily on su bsi ste nce  farming for a livelihood.

Several investigators have sought to link the 

am ou nt  of land available to a family w i t h  child 

mo rta li ty and malnutrition. V a r y i n g  results have been 

ob ta i n e d .

V a l v e r d e  et al. (1977) st ud ie d the r e l a ti on sh ip  

be t w e e n  occupation, land owned and/or rented by the 

family and the nutritional statu s of young c h i l d r e n  in 

four rural Guatema lan  villages. There w e r e  high 

preval enc es of low weight for age in ch i l d r e n  of both 

farmers (29%) and labourers (28%). However, m o s t  (76%) 

of the farmers owned only a s m a l 1 am ou nt  of poor 

qu ality land, below the m i n i m u m  re com me nde d by most 

ag ra ri an reform laws. For the families c l a s s i f i e d  as 

farmers, the total amount of land ava il a bl e and the 

nutritional status of ch i l d r e n  were si g n i f i c a n t l y  

(p<0.05) and positively associated.

The pattern of land tenure was c o n s i d e r e d  in ‘a 

household a n t h r o p o m e t r i c  survey (Victora et al., 1986) 

of ch il dr en aged 1-3 years in the Brazi lia n state of 

Rio Grande do oul. Children of labourers w e r e  more 

likely to be malnourished than those of landowners, 

while ch il dr en  of sharecro ppe rs  pr ese nt ed inter med iat e
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levels. Among the landowners, there was no a s s o c i a t i o n  

b e t w e e n  the area of land owned by the family and child 

nutritional status.

In a study in Costa Rica, Rawson and Valverde 

(1976) linked child m a l n u t ri ti on  with the size of 

hous eh old  landholding. There was a s i g n i f i c a n t 1y 

higher prevalence of low weight for age among chi ld ren  

of labourer and farmers owning less than 1.4 hectares, 

relati ve to those owning more land. A n o t he r Costa 

Ri ca n study showed malnutri ti on pre valences of 6.1 

pe rcent for children from small farms and 8.4 percent 

for those of labourers (p<0.005) ac co rdi ng  to the same 

criteria. Among landowners, on the other hand, there 

was no association between pr ev al en ce  of m a l n u t r i t i o n  

and land size (Cervantes et al., 1981).

Nabarro (1981) has studied some en vi ro nm en ta l and 

so ci o- ec on om ic  determinants of m a l n u t r i t i o n  in ch il dr en  

in East Nepal. He noted that childr en who had 

abnormally low weight for age and h e i g h t - f o r - a g e  values 

came mostly from families c u l t i v a t i n g  very small areas 

of land. In the Terai region of Nepal, Ma rto re ll 6t 

al. (1934) also found the am ou nt of land a v a i l a b l e  to 

the family and the amount of c r op  pr od uc ti on  to be 

si gnif icant det erminants of child nutritional status.

Very few studies relating chi ld  nutritional status 

to the size of household landholding have been done in
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Africa.

Cnerian, et al. (1985) ex ami ne d the e p i d e m i o l o g y  

of malnutri tio n in young ch i l d r e n  in Zaria, Nigeria. 

They  noted that, on the whole, children of trad er s and 

sa la ri ed workers had a better nutritional st at us  than 

ch il dr en  of farmers and herdsmen.

In a ba se li ne survey in B o nd o division of Siaya 

district, Kenya, Kaseje et al. (1983) found that the 

am ou nt  of land owned or cul t iv at ed  by a ho u s e h o l d  in 

the previous year did not influence nutriti ona l status 

s i g n i f ic an ta ll y (p=0.60). They a t tr ib ut ed  this to the 

fact that in the previous two years there had been 

inadequate rainfall and little food ha rv est ed . Thus 

food production was poor for e v e r yb od y and depended 

ne ither on the size of land owned nor cu lt iv ate d.

A study done in Machakos d i s t ri ct  of Kenya, under 

the Integrated Development P r o g r a m m e  (FAQ, 1984) showed 

that nutritional status and size of l a n d ho ld in g and 

landholding per capit a in the ho use ho ld were strongly 

related. Among those households holding less than 0.25 

hectares, a si gn ifi can tly  higher pro p or ti on  of children 

was stunted. Th is  rel ationship was m a i n t a i n e d  when 

land holding was standardized by household size. In the 

same district, Onch ere  (1984) found that ho u s e h o l d s  w h o ­

se children were more vulnerable to m a l n u t r i t i o n  tended 

to, among other things, produce less food, and to have
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less money to spend on food than households w h o s e  c h i l ­

dren  were less vulnerable. The latter tended to have 

more  land and own more livestock.

Data from the 1973-79 Rural Child N u t r i t i o n  Survey 

in Kenya were linked to Agricultural data from the 

Integrated Rural Surveys and used to e s t a b l i s h  the 

extent of chronic malnutrition among c h i l d r e n  (Haaga, 

et al, 1986). " The children s u b - p o p u l a t i o n s ” were

cl as si fi ed  by province, occupation, l a n d ho ld in g and 

cr o p p i n g  pattern. With respect to landholding, landless 

agricultural workers and small holders had r o u g h l y  the 

same prevalence of stunting. Th e h e i g h t - f o r - a g e  c u t ­

off point was 90 % of a r e f e re nc e median. Ho us e h o l d s  

with larger farms (>1.5 ha) had a lower p r e v a l e n c e  of 

stunti ng than smallholders, 19. 4% compar ed to 24.5%, 

"s tat istically significant at the 0.10 l e v e l ” .

Kakitahi, et al. (1935) have co nd uc te d a baseline 

nutr it ion  survey for the Rural Health, Wat er and 

Co mmun ity Dev el o pm en t Project in N o r t h - e a s t e r n  Uganda. 

They found that the prevalence of low wei gh t- fo r- ag e 

was si gn ifi can tly  higher among ch il dr en in househo-lds 

owning less than 10 acres of land than in tho se  with 

more acreage. Also, households having to hire labour 

gene ra lly  had higher levels of low wei g h t - f o r - a g e  among 

their children than those that did not have to hire

labour.
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2.4 Family size and child nutritional status

Van Schaik (1964) noted that a f a m i l y ’s s u r r o u n d ­

ings, its composition, its size, the r e l a t i o n s h i p  b e t ­

w e en  the members, the function of the m e m b e r s  in the 

family and society - all affect the f a m i l y ’s food p a t t ­

ern, and hence nutritional status.

One half of the population in deve lo pin g areas are 

b e l o w  nineteen years of age (Taylor and Taylor, 1976). 

The youthfulness of any rapi dl y growing p o pu la ti on  

re sults in a high ratio of young dep en den ts to e c o n o m i ­

ca ll y active adults.

Large family size, apart from limiting the amount 

of food per cap i ta in a household, may lower the 

qu al it y of attention given to individual chi l dr en  

(Williams and Jelliffe, 1972). In the c l i n i c  of the 

Indian National Institute of Nutrition, it was observed 

that 61 per cent of all cases of PEM were in children 

with three or more siblings (Rao and Gopalan, 1969).

A study in the Ph il ipp in es (Balderrama-Guzman, 

1373) investigated the influence of family size on p r e ­

school child nutritional status in a rural an d urban 

population. In both groups, a trend of rising p r e v a l e n ­

ce of mal nutrition was noted with the increase in fa mi ­

ly size.

Wray and Aguirre (1969) st ud ied  the e p i d e m i o l o g y
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of PEM in pre-school children in Candelaria, a small 

town in Colombia. Family size, defined as the number of 

living children, was one of the factors considered. 

The rates of PEM were found to increase with family s i ­

ze, and with the number of pre-school c h i l d r e n  in the 

f am i 1y .

Bhuiya, et al. (19Q5) have investigated the r e l a ­

tionship between child nutritional status and hou sehold 

size, amount of cultiva bl e land available to h o u s e ­

hold, sex difference, and other so ci o- e c o n o m i c  factors 

in rural Bangladesh. Household size had a si gn i f i c a n t  

ne gat iv e effect on both b o y s ’ an d g i r l s ’ nutrit ion al 

status, while pos sesion of more than two acr es  of land 

and a higher tax payment by the household had a s i g n i ­

ficant positive influence. The results also sugges ted  

some dis crimination against femal e c h i l dr en  in the 

richer households. A recent s t ud y in two B a n g l a d e s h  

villages (Becker, et a lt. , 1936) revealed that initial

values for an th ro p o m e t r i c  ind ic ato rs varied direct ly 

with household w e al th  but i n v e rs el y with the n u mb er  of 

pre-school c h i l d r e n  in the household. Over the year, 

however, the mea sur es of change in a n t h r o p o m e t r i c  s t a­

tus were more cl os ely  associa te d with the income v a r i a ­

bles. The study also indicated that while a g i r l ’s 

growth was not sig n if ic an tl y af fe ct ed  by the presence 

or absence of other young siblings, the pr es en ce  of



anot her  young child had a d e l e t e r i o u s  effect on a 

b o y ’s nutritional status. However, the a u t h o u r s  did not 

expl ain  this particular finding.

In South Africa, Lazarus, et al. (1934) have 

investigated the relationship between s e l e c t e d  s o c i o ­

ec on om ic variables and the nutritional st atu s of p r e ­

school Indian children in Natal - an urban area. The 

variables studied were birth order, family size, sex 

differences, maternal edu c a tion levels, and family 

income. Family size was defi ne d as the total number of 

peop le in a family. None of these v a r i a b l e s  was 

s i gn i f icant.

In a baseline survey in S i a y a  district of Kenya, 

al. (1983) found that ho us eho ld  size a f f e c t ­

ed the nutritional status of pre-school c h i l d r e n  in the 

area. Although this effect was s h ow n in the s u r v e y  data, 

the difference among household si z e  cat e go ri es  regarding 

nutritional status was not s t a t i s t i c a l l y  significant.

Hoorweg et al. (1983) st ud ie d the effect of s e l e c ­

ted socio-economic and ecological factors on the nutri-
4

tional status of young ch ild re n in Muranga district, 

Kenya. They found that larger families, which were r e ­

ferred to as "senior families", ge ner al ly did better 

tr.an the smaller families. This finding was ex pl ai ne d 

by the fact that "senior families", on the whole, had 

the larger number of children aged seventeen y e ar s and
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above. Generally, at this age, ch il dr en in this c o m m u ­

n i ty  turn from "burdens into assets", c o n t r i b u t i n g  to 

the family income. Onchere (1984), in a study in Macha- 

kos, Kenya, found a significant negative r e l a t i o n s h i p  

b e t w e e n  hou sehold size and per capita food in take. 

This  finding was consistent with the o b s e v a t i o n  (ibid) 

that children from larger h o us eh ol ds  general ly had a 

lower nutritional status than those from sm al ler  h o u s e ­

holds.

The re lat ion shi p between ch il d nutritional status 

and the number or proportion of females in the h o u s e ­

hold has not been documented. However, Kennedy, et 

al. (1986) found in South Nyanza, Kenya, that the p e r­

cent age  of females in the ho u s e h o l d  was not s i g n i f i c a n ­

tly associated with pre-school c h il d mor bidity.

In Uganda, a recent nutriti ona l survey (Kakitahi, 

et al., 1935) in four N o r t h - e a s t e r n  districts found no 

significant as so cia tio n be tween child nut ri tio nal  s t a ­

tus, birth order and the c r o w d i n g  index of household. 

It was, however, noted that pr ev ale nc e of low weight 

for age was high in households havin g less than thr«ee 

people working the land, and havin g to hire labour.

The current approach to the m a ln ut ri ti on  problem 

in the country (Uganda) has been to shift nut rition 

ac t i v i t i e s  from static health units to the com mu n it y 

(Kakitahi, 1983). This is being done through training
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cf Primary H e al th Care Workers. It is e m p h a s i s e d  that 

improvement of the nutritional stat us of p e o p l e  will be 

achieved through improvement in d i et and by c o n t r o l l i n g  

diseases through immunization, early d i a g n o s i s  and 

treatment at nearby health c e n t r e s  and proper e n v i r o n ­

mental sanitation.
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C H A P T E R  3

RESEARCH M E T H O D O L O G Y

3. 1 Type of Investigation

This was a cr os s-sectional study of analytic 

design. The study was done by c o n d u c t i n g  a cross- 

sectional survey of pre-school c h i l d r e n  of s m a l l - s c a l e  

farmers in Bugwere, an area in T o ro ro d i s t r i c t  of 

Uganda. The s u rv ey had five ba s i c  components:

i) Household census and vital s t a t i s t i c s

ii) Assessment of the nutritional status of under fives

iii) Morb id it y h i st or y of the pr e-school c h i l d r e n

iv) Estimation of the amount of land a v a i l a b l e  to a 

h o u s e h o 1d , and

v) Environmental conditions of the ho us eholds.

Data were co l l e c t e d  by i n t e r v i e w i n g  p a r e nt s and 

taking a n t h r o p o m e t r i c  m e a s u r e m e n t s  of c h i l d r e n  aged 

5-59 months.

+ •».

3.2 Field E q u i p m e n t / M a t e r i a l s

For the survey, the f o l l o w i n g  e q u i p m e n t / m a t e r i £ 1s 

were used:

3.2.1 Weighing Eq uipment

1 Spring Ba l a n c e  (Aanonsen Model 102-10PBW, 25 Kg

capacity, graduated in 0.1 Kg)

2 plastic (or scale) pants and 1 scale s t o r ag e bag.
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3 . 2 . 2  M e a s u r i n g  Equi pm en t

1 S o m a t o m e t r e  -i.e. an i n f a n t o m e t r e  or length m e a s u ­

ring instrument, c a l i b r a t e d  in m i l l i m e t r e s ,  with a 

1 ength of 1 m e t r e ;

1 L - sh ap ed w o o d e n  board for stan di ng on. Di mensions 

were: horizontal base: 28 cm square, 1.2 cm thick, and

vertical piece: 28 cm wide, 1 cm thick and 120 cm high;

1 Height M e a s u r i n g  steel ta pe - 2 m e t r e s  long and 

c a l i b r a t e d  in millimetres.

3 . 2 . 3  M i s c e l l a n e o u s  E q u i p m e n t

1 E q u i p m e n t  b a g / s h o u l d e r  bag;

1 Map of the st u d y  ar ea ( p r e se nt ed in a p p e n d i x  2);

3 6 2 St ap le d q u e s t i o n n a i r e s .

3 . 3  S t a n d a r d i z a t i o n  of In st ruments

3.3.1 S t a n d a r d i z a t i o n  of W e i g h i n g  Ba lance

A round fa c e d  spring b a l a n c e  ’A a n o n s e n  Model 102- 

1 0 P B W ’ , w h i c h  c a n  weigh up to 25 Kg and is g r ad ua te d in 

0.1 Kg, was us ed for w e ig hi ng children. S t a n d a r d  weights 

of lOOg, 20 0 g  a n d  500g were u s e d  to d e t e r m i n e  its a c c u ­

racy. Be f o r e  m a k i n g  each m e a s u r e m e n t  the bala nc e was 

z e ro ed us in g a screw provided. In ea ch c a s e  the scale 

reading was the same as the v a l u e  of the c o r r e s p o n d i n g  

standard weight, showing that the ba la nc e was a c c u r a t e ­

ly calibrated. '
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3 . 3 . 3  S t a n d a r d i z a t i o n  of the Q u e s t i o n n a i r e

The qu es ti on na ir e used in this study is shown in 

a p p e n d i x  11. It was first w r i t te n in E n g l is h and then 

t r a n s l a t e d  from English into the local la ng ua ge of the 

study p o p u la ti on with the help of bilingual research 

assi st an ts .

The q u e s ti on na ir e was then pr et e s t e d  d u r i n g  the 

pilot study in an area in the same a g r o - e c o l o g i c a l  zone 

a 3 the study area, and where the same language was s p o ­

ken. During the pretesting of the q u e s t i o n n a i r e  the 

f o ll ow in g were checked for: content, clarity, length

and total time needed, a c ce pt ab il it y, reliability, 

s c o r a b i l i t y  and ease of analysis. Details of the pilot 

study are given in section 3.11.

3.4 Study P o p u l a t i o n  and S a mp le Size

The study po pulation c o n s i s t e d  of all ho us eh ol ds 

in the study area with c h il dr en of age 5-59 months. An 

initial sample of 5 1 2 underf iv es was s e le ct ed from 299 

households as desc ri be d below in s e ct io n 3.5.

As shown in appendix 4, the m i n i m u m  samp le size,' 

determined with reference to m o n o g a m o u s  ho us eh ol ds 

only, was 283 underfives. However, the n u mb er of 

underfives actually sampled e x c e e d e d  the es ti m a t e d  

minimum sample size, because of three ma in reasons. 

First, it was decided to include p o l y g a m o u s  households
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in the study after an analysis of data from the pilot 

study revealed no significant d i f f e r e n c e  b e t w e e n  the 

nutritional status of children from h o u s e h o l d s  headed 

by monogamists and polygamists. Secondly, the p r o p o r t i ­

on of the latter type of ho useholds was high (25.3%). 

Lastly, an al lo wance had to be ma de for the p o s s i b i l i t y  

of some questionnaires being d i s c a r d e d  due to errors in 

f i 1 1 i n g .

3.5 Samp 1 i ng

3.5.1 Samp ling Me thod

i he sampling unit was the household. A c o m b i n a t i o n  

of cluster s a mp li ng and s y s t e m a t i c  random sa mpling 

within a cluster was employed.

The study ar e a  was divided into 60 potential 

clusters, each being an a d m i n i s t r a t i v e  unit c a ll ed a 

parish (or Muluka). A parish may have as many as 300 

househoIds.

Each cluster was given a numb er on a separate 

small piece of paper which was then folded into a tiny 

ball. These balls were shuffled in a basin and 24 

were randomly picked, thus sele ct in g 24 clusters. These 

are shown in appe nd ix 3. To avoid bias, the se le c t i o n  

was made by a person who did not p a r t i c i p a t e  in making 

the paper balls.

Figure 1 on page 25 gives the scheme us ed for
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sampling. In each of the 24 p a r i s h e s  selected, the 

number of sub-parishes ( r e p re se nt in g su b- cl us te rs ) was 

noted using information from the parish leader (also 

called National Resistance C o m m i t t e e  C h a i r m a n  II). Two 

sub-parishes were randomly s e l e c t e d  from ea c h  parish 

and 5-7 households selected from each of the two s u b ­

parishes using systematic rand om sampling. A total of 

299 households was obtained, p r o v i d i n g  512 pre-school 

chil dr en of age 5-59 months.
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F i j  ’j r e 1 ; S a mp li ng scheme used in the study 

STUDY AREA (divided into 60 clusters)

y
24 CLUSTERS (or Parishes), r a n d o m l y  selected

from each of the 24 clusters, 2 s u b- cl us te rs 

selected randomly

V
48 S U 3 - C L U S T E R S  or sub-parishes

5-7 H o u s e h o l d s  selected from each s u b- cl us te r 

using systematic random sa mpling

V
239 H O U S E H O L D S

V
512 P R E - S C H O O L  CH IL DR EN (5-59 months)

All chil dr en (5-59 months) that were av a i l a b l e  in a

ho usehold were included.
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3.5.2 Sampling Procedure

In a sub-parish, the first household to be sampled 

was determined from those near the boundary as follows: 

The sub-parish leader was requ es te d to list down all 

the names of heads of those ho useholds which were on or 

very near the border with a n o t he r sub-parish. To do 

this the leaders often had to c o n s u l t  their s u r b o r d i n a t e  

staff. This researcher randomly selected one h o us eh ol d 

from the list to be the starting household.

The house was visited. If an eligible pre-school 

child was present, the p u r p o s e  of the st ud y was 

explained to the household head and his/her c o n s e n t  to 

include the h o us eh ol d in the s t u d y  sought. If no adult 

was found in the household, or the h o u s e h o l d  head 

failed to cooperate, or the ho u s e h o l d  did not have an 

elig ib le pre-schooler, the n e a r e s t  household with an 

elig ib le pre-school child was looked for and visited. 

The first e l ig ib le household to accept being included 

in the study was taken as the starting household. A 

st ructured q u e s t i o n n a i r e  was then a d mi ni st er ed to the' 

household head and/ or the moth er (s ) of the eligible 

pre-schoolers. If the eligible c h i l d ’s moth er was 

absent or dead, the female guardian p r ov id ed the 

information required. A n t h r o p o m e t r i c  m e a s u r e m e n t s  were 

made on all eligible children in the household. The 

nearest household with a p r e - s c ho ol er was next consi-
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dered for sampling.

A household was re-visited if on the first visit no 

adults were present or when all eligible p r e- sc ho ol er s 

were away but expected to return shortly. The data from 

children who fell within the required age range but 

were physically handicapped we re excluded from data 

analysis. This was because it was very d i f f i c u l t  to 

accurately determine their lengths or heights. N e v e r ­

theless, the weights of such c h i l d r e n  were taken and 

recorded to avoid making them feel rejected, but were 

not used.

3.6 Interviewing Procedure

The in te r v i e w  was given w h e n  the head of a p r o s ­

pective ho us e h o l d  to be s a mp le d accepted to let his 

ho usehold be included in the study.

Before ad mi ni st er in g the q u e s t i o n n a i r e  to the 

household head, the research as si s t a n t s  e s t a b l i s h e d  

rapport with the respondent. In the absence of the male 

head of household, the mother or female g u a r d i a n  of the 

child provided all the responses, except those rela'ted 

to the amount of land a v ai la bl e to the household. The 

latter issue always required the presence of the house-

h o 1d h e a d .
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3 . 7  I n d i c e s  o f  N u t r i t i o n a l  S t a t u 3

The following indices of nutritional status and 

their respective cut-off points using the Harvard 

standard were employed:

3.7.1 We i g h t- f o r-Age

Well nourished: Weight-f or -a ge >y 80%

Mi 1d-moderate malnutrition: W e i g h t - for-age 60% - < 60%; 

Severe ma ln utrition: W e i g h t - for-age < 60% ; 

W e i g h t -f or -a ge was used to m e a s u r e  acute or 

ch ronic malnutrition.

3.7.2 H e i g h t - f o r - A g e

Well nourished: >y 90%

M i l d - m od er at e malnutrition: H e i g h t - for-age 80 - < 90% 

Severe malnutr iti on:  H e i g h t - for-age < 80%.

Height -for-age was used as a m e a s u r e  of c h r o n i c  

ma l n u t r i t i o n  (or stunting).

3.7.3 We ig h t - f o r - H e i g h t  

Well nourished: >y 8 0 %

Wasted: < 80% . W e i g h t - f o r -height was used as a measure

of acute m a l n u t r i t i o n  (or wasting).
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3. Q Selection and Tr aining of Research A s s i s t a n t s

Eight secondary school leavers in Kapunyasi 

parish were identified with the a s s i s t a n c e  of the 

parish leader. Five had stopped in form four and the 

rest in form five or six. They we re all males and could 

speak L u g w e r e - the main local language spoken 

throughout the study area. Three of the s e l e c t e d  school 

leavers were parents and one ha p p e n e d  to have two p r e ­

school children of ages 7 months and 51 months.

The training of the r e s e a r c h  a s s i s t a n t s  lasted 

eighteen days. During the first day the o b j e c t i v e s  of 

the study were outlined to the trainees by the 

principal researcher. For six days, working o n l y  in the 

afternoons, the school leavers w e r e  i n d i v i d u a l l y  and 

c o ll ec ti ve ly trained to take a c c u r a t e  weight, length 

and height m e a s u r e m e n t s  of the two young c h i l d r e n  of 

their colleague. The methods for d e t e r m i n i n g  these 

measur em en ts are d e sc ri be d in s e c t i o n  3.9.

Emphasis was put on the need to adjust the reading 

on the weighing scale to zero b e f o r e  each w e i g h i n g  was 

done, and to view the reading sc a l e  at right an g l e  to 

avoid parallax. It was pointed out that h e i g ht s would 

be determined only for those c h i l d r e n  of age 24-59 

months using a steel length m e a s u r i n g  tape. For 

chil dr en 5-23 months of age, r e cu mb en t length was to be 

determined using the somatometre. Co llectively, the
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principal researcher, his a s s i s t a n t s  and a few village

elders co ns tr uc te d a local cale nd er of events for the

last six years only. For each parish, a local calender 

of events was made by modifying the main calender.

The research assistants pr acticed using the local 

calenders of events by role pl ay in g using the method 

described in a United N a ti on s publication: "How to

Weigh and Measure C h i l d r e n ” (Shorr, 1936).

In using a local calender of events, an assi st an t 

asked the mother or female g u ar di an if the child was 

born before or after a named event shown in the 

calender. First, the birthdate was located b e t w e e n  two 

special annual events. Next, the birthdate was located

be t w e e n  two repeated annual even ts until the exact

mo n t h  of birth was determined.

The re ma i n i n g  parts of the q u e s t i o n n a i r e  were 

d i s c u s s e d  by the research team. The a s s i s t a n t s  were 

also taught proper filling of the va ri ou s forms. 

Finally, they were requested to conduct themse lv es 

politely in the field, and to respect other p e o p l e ’s
4

views and property.
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3.9 Determination of Age, Weight and Height of Chil dr en

3.9.1 Determination of Age of a Ch il d

Parents were helped to re member the dates of birth 

of their pre-school children by using a local calender 

of events. Then the ages were ca lc u l a t e d  from the dates 

of birth, and given to the ne ar es t month.

3.9.2 Determination of Weight of a Child

The weight of a child was m e as ur ed using a round 

faced spring balance ’Aanonsen Model 102-10 PBW ’ which 

can weigh up to 25 Kg. The b a l a n c e  was hung onto a 

fixed support above the ground or held above the ground 

by one of the research as si st an ts while standing. The 

bala nc e was then zeroed using a z e r o in g screw provided 

on it.

The child was undressed c o m p l e t e l y  or had a 

m i ni mu m of clothing (shorts only for boys, light dress 

for girls). Footwear,if present, was removed. The child 

was then put into the plastic s h or ts fitted with straps 

which were then fastened to the weig hi ng b a l a n c e  in 

such a way that the child hung f r ee ly from the scales. 

The c h i l d ’s weight was read to the nearest 0.1 Kg by 

an as s i s t a n t  and recorded. The b a l a n c e  was view ed at 

right angle to avoid parallax. The child was removed 

and the balance zeroed again. A second a s s i s t a n t  took
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the weight measur em en ts of the same child in a similar 

manner. If the difference between the two readings was 

more than 0.1 Kg, the meas ur em en ts were repeated.

3.9.3 Determination of Height of a Child

3.9.3.1 Measuring Lengths of C h i l d r e n  aged 5 - 2 3  months 

The recumbent lengths (crown-heel lengths) of 

children of age 5-23 months were de termined us in g a 

somatometre. This is a steel length measuring devi ce of 

1 metre length. The device has a mo vable footpi see and 

an immovable head piece, both of wh i c h  are p e r p e n d i c u ­

lar to the m e as ur em en t surface c a l i b r a t e d  in m i l l i m e ­

tres. Two people took the length measurement. The child 

was laid with no footwear on the length m e a s u r i n g  d e v i ­

ce with the crown of the head a g a i n s t  the immovable 

headpiece. The head faced di r e c t l y  up so that the line 

of sight was pe rp en di cu la r to the m e a s u r i n g  board.

The assistant applied gentle traction to ensure 

thau the c h i l d ’s head was firmly a g a i ns t the headpiece. 

He held the c h i l d ’s knees together and pushed them down 

against the horizontal surface with one hand or 

forearm, thus fully extending the c h i l d ’s legs. The 

other hand gently held down the c h i l d ’s head. Another 

as sistant- the me asurer- slid the movable f o ot pi ec e to 

the c h i l d ’s feet until the heels of both feet touched 

the footpiece. The c h i l d ’s feet were then immediately
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removed from contact with the foot-piece with the 

measurer's one hand (to prevent the child from kicking 

and moving the footpiece) while the f o ot pi ec e is held 

securely in place with the other hand. If the child 

proved uncooperative, a third person held the c h i l d ’s 

hands and pressed the chest gent ly down.

The reading was taken to the nearest 0.1 cm. 

The measurement was repeated until two re ad in gs agreed 

within 0.5 cm. Both readings were recorded. The above 

procedure was repeated for the next eligible child.

3-9.3.2 Meas ur in g Heights of C h i l d r e n  24-59 months of 

age.

The heights of eligible c h i l d r e n  aged 2 4 - 5 9  months 

were measured using a height m e a s u r i n g  steel tape. The 

tape was held ve rtically and pr essed firmly along the 

middle of the vertical rect an gu la r surface of the L - 

shaped wooden board. Three people were r e qu ir ed to m e a ­

sure the height.

The p o s i t i o n i n g  of the ch i l d  for m e a s u r e m e n t  is 

shown in a p p e n d i x  5. If the ch i l d ' s  hair had been 

braided, it was unbraided. A wo o d e n  rect an gu la r head- 

board was lowered onto the c h il d' s head until it firmly 

touched the cr ow n of the head, and the scale at the 

same time. The st at ur e was read to the n e ar es t 0.1 cm 

and recorded. An other person took the second m e a s u r e —
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When the d i f f er en ce between the two readings was more 

than 0.5 cm, the measurements we re repeated.

3. 10 Mo rb i d i tv

1 he history of diarrhoeal disease and measles 

among preschool children was o b t a i n e d  by the recall 

method. In the case of diarrhoea, which was d e f i n e d  as 

more than three loose watery stoo ls in a day, a seven- 

day recall period was used.

3.11 The Pilot Study

A pilot study was done in an area call ed Kamuge. 

This borders the study area and has a similar e c o l o ­

gical setting. People in the village c h o s e n  speak 

ma i n l y  L u g w e r e , as do those in the study area. Thirty 

ho useholds with pre-school c h i l d r e n  were id en ti fi ed 

with the help of the village chief.

A draft qu estionnaire was a d m i n i s t e r e d  to each 

head of household. Some of the qu es t i o n s  were a d d r e s s e d  

to the c h i l d ’s mother or female caretaker. A n t h r o p o ­

m e tr ic m e a s u r e m e n t s  were taken for all elig ib le 

children in the household as d e s c r i b e d  in se c t i o n  3.9 .

The q u e s t i o n n a i r e  was p r e - t e s t e d  for the following: 

a ) Content

identifiers and questions related to sele ct ed indi­

cators of risk of malnutrition were checked.
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b ) Clarity

Language, readability, and c o mp re he ns io n both by the 

research assistants and the respondents were checked 

c ) Length

The average time taken to administer a sing le q u e ­

stionnaire was noted, 

d ) Acceptabi 1 i t y

Questions were checked to sea if they were invasive 

or not, and to avoid cultural taboos,

e ) Reliability

Two research assistants a d m i n i s t e r e d  two similar 

questionnaires to the same respondent a n d their 

results checked for co ns i s t e n c y  so as to get an 

idea of the size of inter-observer error. To assess 

the size of intra-observer error, one r e s e a r c h  ass i- 

3 a n f- was made to administer a q u e s t i o n n a i r e  twice 

to the same respondent. In each case, the number of 

qu es tions for wh ic h answers were not c o n s i s t e n t  was 

taken as a direct measure of the size of error.

f ) S c o r a b i 1i ty

Responses were examined to see if they fitted into 

the pre-set scaling and scoring system.

g ) Ease of Analysis

This was de te r m i n e d  by carrying out a p r e l im in ar y 

an al ys is using an IBM personal computer; frequency 

d i s t r i b u t i o n s  of a few variables like age, sex and

UNMERsrrr or
I iRDflr-.
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weight-for-height of children were obtained.

The results of the pilot study were reviewed by 

the principal researcher and team, and a p p r o p r i a t e  a d ­

justments made. One major change in the q u e s t i o n n a i r e  

was the omission of a question to elicit the presence 

or absence of pitting oedema in eligible pre-school 

children, due to much uncertainty and vari at io n among 

the research assistants in de te r m i n i n g  this condition.

3.12 Method of Data Cleaning, Pr oc es si ng and A n al ys is

The questionnaires completed each day were c o l l e c ­

ted together by a research a s s i s t a n t  and e x a m i n e d  to 

ensure that each questi on na ir e was still intact. The 

researcher checked for c o m p l e t e n e s s  of data, c o n s i s ­

tency of answers given, and for proper filling of the 

forms. Relevant corrections were ma de by the re searcher 

and his assistants.

Altogether, 299 q u e s t i o n n a i r e s  were filled, one 

per household, and 512 eligible p r e - s c h o o l e r s  sampled. 

But three q u es ti on na ir es were di sc a r d e d  due to errors 

in filling or lack of information. This resu lt ed in 

four ot he r w i s e  eligible children being ex cl u d e d  from 

subsequent analysis. A further two children were e x c l u ­

ded be ca us e their weights, lengths or heights were so 

inconsistent as to be practi ca ll y impossible and were 

almost ce r t a i n l y  due to recording errors. Therefore,
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296 households had s a ti sf ac to ri ly co mpleted q u e s t i o n n ­

aires and these provided 506 elig ib le preschool 

children that were studied.

For each of the 506 c h i l d r e n  the w e i g h t - f o r - a g e ,  

weight-for-height or length, and he ight-(or length)- 

for-age were d e t e rm in ed using the Ha rvard Standard. 

The weight and height or length of a child of a ce rtain 

age were each e x pr es se d as a p e r c en ta ge of the medi an 

weight and medi an height or length of Ha rv ar d c h i l d r e n  

of the same age. Similarly, the weight of a c h i l d  of a 

certain height was compared with the medi an w e i g h t  of 

Harvard children of the same height.

The data was entered into a m i c r o - c o m p u t e r  by 

u^ing KEDIi programme. A system file and p r o g r a m m e  file 

were made, and the data accessed for anal ys is us i n g  the 

SP SS /P C programme. The following statistical an alyses 

were made: F r e q u e n c y  distributions; C h i - s q u a r e  tests,

and correlations.
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CHAPTER 4

THE STUDY SETTING AND R E S E A R C H  I M P L EM EN TA TI ON

A. 1 Description of the Study S e t t i n g

The study area, Bugwere, is located in the North 

Western part of Tororo district in the Ea s t e r n  region 

of Uganda. The area covers a p p r o x i m a t e l y  1,295 square 

kilometres (500 square miles) and co m p r i s e s  three 

counties, viz. Budaka, Kibuku and Butebo. A map of the 

study area and its location are g i v e n  in a p p e n d i c e s  1 

and 2.

According to the 1980 national census, the p o p u l a ­

tion for Tororo district n u m b e r e d  6 6 8 , 33 4 , wi th a 

g r ow th rate of 2.3 percent. The c u r r e n t  (1937) p r o j e c ­

ted population, taking the annual g r ow th rate of 2.3 %, 

is a p p r o x i m a t e l y  783,652. The study area has, therefore, 

a p o p u la ti on of about 200,000 - a b o u t  one qu a r t e r  of

the people in the district. The p o p u l a t i o n  is fairly 

dense: 150-199 people per square km (Uganda Po pu l a t i o n

Census, 1980).

The climate is tropical, with mo derate t e m p e r a ­

tures and an annual rainfall of a b o u t  1250 mm. The area 

has a bimodal rainfall pattern, wi t h  the long rains 

falling from August to November. December, January, 

June and July are u s u a l l y  dry months. The ve ge t a t i o n

i s S a v a n n a h .
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The area is occupied by m a i n l y  one tribe: the

Gwere (or Bagwere ) . belonging to the Ba nt u ethnic 

group. The Gwere live mainly by small scale farming. 

For food they c u l t i v a t e  millet, cassava, sweet potatoes, 

bananas, rice, maize, groundnuts and green vegetables. 

Beans and peas are grown on a r e l a ti ve ly smal 1 scale. 

The main cash crop is cotton.

The small scale farmers fall into two b a s i c  c a t e ­

gories: those who cultivate and have no catt le (but may

have other livestock), and those who c u lt iv at e and keep 

some cattle. Other livestock are mainly goats, sheep 

and poultry. Pigs are rarely kept.

The residential pattern of the Gwere in the rural 

areas is patri- or neolocal: sons marry and s e t t l e  on

the land of their fathers or a c q u i r e  land e l s e w h e r e  to 

start on their own. Daughters after m a r r i a g e  leave 

home and follow their husbands.

The common residential s i t u at io ns are: land being

occupied by one man and his wife or wives, land divided 

between a father and his sons or, after the f a t h e r ’s 

death, between his sons. Single or separated w o m e n  mAy 

live with their p a re nt s or their brothers. Wido ws live 

independently or w i t h  the r e l a t i v e s  of their deceased 

husband. When land is shared b e t w e e n  a father and his 

sons, it is usual for the sons to build houses next to 

that of their father. The result is an e x t e n d e d  family
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living on one compound, a l t h o u g h  h o u s e h o l d s  remain 

independent in that each tends to have its own kitchen 

and cu lt i v a t e  its own part of the land. However, it is 

also usual for the sons to e s t a b l i s h  their own separate 

compounds on the land.

The study area (Bugwere) has several h e a l t h  f a c i ­

lities. One government di spensary and six sub d i s p e n s a ­

ries exist. There are also about ten p r i v a t e  health 

clinics each run by a Medical A s s i s t a n t  and/ or Doctor.

Three ma i n  murrain roads tr averse the area and run 

almost parallei to each other as indicated in the same 

map. These are connected by n u m e r o u s  sm a l l e r  roads. 

E l se wh er e are complex networks of vi l l a g e  paths, 

‘here is no tarmac road. Public service v e h i c l e s  such 

as buses and several smaller v e h i c l e s  are used for road 

transport. Bi cycles are also used. However, travel on 

foot is the most common means of transport.

4.2 Rese ar ch Implementation

I m pl em en ta ti on of the r e se ar ch was done in five 

major phases, viz. preparatory, pilot, data collectioh, 

data p r o c e s s i n g  and analysis, and write up of the 

thesis. Initially, a proposal for the r e s e a r c h  was 

drafted in 1986 as part of the re q u i r e m e n t s  of a course 

unit called "P ro j e c t  D e v e l o p m e n t ” . The proposal was 

succes sf ul ly p r e s e n t e d  during two seminars. The Inter­
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national De ve lopment Research Cent re (IDRC) agreed 

to fund the research.

In the period between July and N o v e m b e r  1987, 

preparatory a r ra ng em en ts were made. The e q u i p m e n t  to be 

used in the survey was acquired m a i n l y  th rough purchase 

Some of it was borrowed from the de pa rt me nt of Food 

Technology and Nutrition. Then a short visit was made 

by the researcher to the study area, and on re t u r n  to 

Nairobi, a qu es ti on na ir e was dr af te d with the guidance 

of several supervisors. An a p p l i c a t i o n  was m a d e  to the 

National Research Council of U g a n d a  for p e r m i s s i o n  to 

co nduct research in the proposed a r ea of study 

In the same period of time, a second visit was made to 

the st ud y area to pr epare for the stay in the a r e a  and 

for pilot testing. The pilot study was done in No vember 

and De ce mb er 1986.

Da ta co ll ec ti on was d e la ye d due to a d e l a y  in 

o b t a i n i n g  research permission. T o g e t h e r  with the p r o p o ­

sal, the original draft q u e s t i o n n a i r e  had been 

handed to the National Research Council. The council 

was of the view that non-medical personnel with little 

training were likely to make very un re li ab le o b s e r v a ­

tion of pitting oedema. Similary, the council also 

su ggested the o m m i s s i o n  of q u e s t i o n s  to elicit whether 

a child had lately suffered from fever, cough' and eye 

illness. The r e s e a r c h e r  made the changes required. On
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19th January, 1987, research p e r m i s s i o n  was granted. 

Data was collected until the m i d d l e  of May 1987.

The data were cleaned and processed. A me t h o d  of 

entering and analysing data us in g a personal co mputer 

was decided after the re se ar ch er c o n s u l t e d  his 

supervisors and a statistician. KED1T p r o g r a m m e  was 

used for entering data. Data a n al ys is was s t a r t e d  in 

July 1987 using the SPSS/PC programme.

I he write up of the thesis was began in Se pt e m b e r  

1937 and by the end of December the first d r a f t  was 

ready. This was presented in a seminar held on the 13^^ 

of January 1983. The final copy of the thesis was 

su bm i t t e d  to the U n i v er si ty of Nairobi in Ju n e  1983.
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C H A P T E R  5 

RE SU LT S

5 . I General C h a r a c t e r i s t i c s  of the Study Po pu lation.

A total of 502 preschool c h il dr en s e l e c t e d  from 

293 h o u s e h o l d s  were studied. The total p o p u l a t i o n  of 

the ho us e h o l d s  studied was 2,111, c o n s t i t u t i n g  a b o u t  1 % 

of the entire popula ti on of the study area.

E i g h t e e n  percent of the h o u s eh ol ds po ss e s s e d  iron- 

roofed houses while 82% had g r a s s - thatched ones.

F o r t y  percent of the mothers or female gu ar d i a n s  

had no formal educ at io n as c o mp ar ed to 29 pe r c e n t  of 

the m a l e  heads of households.

Of the 296 househ ol ds sampled, 27 . 7 %  were 

he a d e d  by polygamists and 69 % by monogamists. A p p r o x i ­

m a t e l y  61% of the preschool c h i l d r e n  had m o t h e r s  or 

female guardians that were in m o n o g a m o u s  marriage, 35% 

had m o t h e r s  in po ly ga mo us marriage, while the rest (4%) 

b e l o n g e d  to single, widowed, or d i vo rc ed mothers. The 

major oc cu p a t i o n  of 259 (37.5%) ho us eh ol ds was s u b s i s t ­

ence farming. Only 26 (8.8%) of the heads of h o u s eh ol ds

were salaried. The rest were either small traders or 

did other non-salaried jobs.

Of the study households, 96% o b t a i n e d  water mainly 

from a spring or well, 2.4% from a stream , 1% from a

bore-hole, and 0.6% from a tap. Mo st of the s p r i ng s and
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wells w e r e  unprotected. For 80% of the households, the 

mein s o ur ce of water was located b e y o n d  a d i s t a n c e  of 1 

km. In addition, most of the h o u s e h o l d s  (83%) we r e  s i ­

tuated four to eight kilometres from the n e a r es t health 

f a c i 1i t y .

D i a r r h o e a l  di sease and me as le s were quite common 

am o n g  u n d e r f i v e s  in the population. A p p r o x i m a t e l y  15% 

of the 5 0 2  children studied had s u ff er ed from di a r r h o e a  

w i t h i n  7 days pr oc e e d i n g  the study; 71% had su ffered 

from measles. With respect to sanitation, ab ou t one 

q u a r t e r  of the sample households did not have latrines.

5 . 2  D i s t r i b u t i o n  of children by age and sex (n=5Q2)

5. 2. 1 D i s t r i b u t i o n  by age

T a b l e  5.1 pres en ts the d i s t r i b u t i o n  of c h i l d r e n  by 

age. A b o u t  one tenth of the c h i l d r e n  were less than one 

year old while four tenth were aged between three and 

five years. The mean and median a g e s  of the ch il d r e n  

we re 33 and 32 months respectively.

5. 2. 2 D i s t r i b u t i o n  of ch ildren by sex

The male to female sex ratio of the c h i l d r e n  was 

a p p r o x i m a t e l y  1:1 with slightly mo re females (0.98:1).
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Table 5 . 1 : D i s t r i b u t i o n  of c h i l d r e n  by age (N=502)

------ »-----------
Age

(mon t h s )
Percent C u m u 1 a ted 

per cent

05-11 7. 0 7.0

12-23 23. 3 30 .3

2 4 - 3 5 24. 1 54.4

3 6 - 4 7 27. 7 82. 1

4 8 - 5 9 17. 9 100.0

Total 100.0 •

M e a n  age = 33 months, Median age = 32 months.

# E x p r e s s e d  to the nearest month.

P r e v a  1 ence of P r o t e i n - e n e r g y m a l n u t r i t i o n  (PEM)

5. 3. 1 W e i g h t - f a r - a g e , w e i g h t - f o r - h e i g h t , h e i g h t - for-age

The results of p r e v al en ce of P E M in the u n d e rf iv es 

are pr e s e n t e d  in Ta b l e s  5.3.1 to 5 . 3 . 3  below.

Of the 502 children, 27.1 per cent had w e i g h t - f o r ­

age below 80% of the H a rv ar d median; 20.9 p e rc en t were 

stunted i.e. had a h e i g h t - f o r - a g e  below 90% of the 

Ha rvard median, and 13 per cent we r e  wasted, having 

w e i g h t - for-age below 9 0 %  of the standard. Few (0.6 %) 

were marasmic. Table 5 . 3 . 2  gives the d i s t r i b u t i o n  of 

w e ig ht -f or -a ge using G o m e z  c l a s si fi ca ti on.
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s tandards

46

W e i g h t - f o r - a g e n Percent

>y 80% 366 72.9

60 - < 80% 133 26.5

< 60% 3 0.6

Total 502 100.0

Tabl e 5 . 3 . 2 : D i s t r i b u t i o n  of w e i g h t - for-age (U/A)
using Go mez c l a s s i f i c a t i o n  (N = 502)

U/A Class P e r c e n t

90 % (well nouri shed ) 3 6 .9

75- <90% (first degr ee PEM) 5 1 . 8

< 75 % (2n " and 3 rd degree PEM) 11.4

Total 100.0
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Table 5 . 3 . 3 : U e i g h t - f o r -height (Uf/H) 
(H/A) Prev al en ce s (using

and h e i g h t - for-age 
Harvard standards)

Index of Preval en ce

nutr it io na l ________________________________________________

status 90% 8 0 - < 9 0 %  < 80%

n % n % n %

H e i g h t - f o r - a g e 397 79. 1 103 20.5 2 0. 4

W e i g h t - f o r - h e i g h t 437 87. 1 59 11.8 6 1.2
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5.3.2 C o m p a r a t i v e  cl as si f i c a t i o n  of nutritional status 

Tables 5.3.4 and 5.3.5 indicate the c o m p ar at iv e 

c l a s s i f i c a t i o n  of nutritional status using the three 

indices: W e i g h t - f o r - a g e  (W /A ), w e i g h t - f o r - h e i g h t  (W/H), 

and h e i g h t - f o r - a g e  (H/A) using the Harvard standards. 

The d i s t r i b u t i o n  of ch ildren by w e i g h t - f o r - h e i g h t  and 

h e i g h t - for-age showed no significant difference at 5% 

level.

Of the 502 children, 306 (61%) were c l a s s i f i e d as

m a l n o u r i s h e d by at least one of the in dicators o f

n u t r i t i o n a l status. Cons i der i ng a 1 1 the chi 1dren, 77

(15.2%) were c l a s s i f i e d  as m a ln ou ri sh ed by both W /A and 

H / A  indices, 61 (12.2%) by U/A and W/H indices and 12 

(2.4%) by W/H and H/A indices.

Fi g u r e  2 il lu strates the d i s t r i b u t i o n  of the 306 

m a l n o u r i s h e d  c h i l d r e n  by the three indices. Only 8 

(2.6%) of the c h i l d r e n  were cl as s i f i e d  as m a l n o u r i s h e d

by all the three indicators.
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Table 5 . 3 . 4 : A c o m p a r i s o n  of H/A and W/A (N=502)

W/A

^  80% < 80% Total

H/A

>y 90 % 333 C 67.3] 59 [11.8] 397 [79.1]

< 9 0 % 28 C 5.6] 77 [15.3] 105 [20.9]

Total 36S C72.9] 135 [27. 1 ] 502 [100.0]

2
X = 144, df = 1, p <0.00001

# Fi g u r e s  in square brackets are percentages of 502

Ta bl e 5 . 3 . 5 : A c o m p ar is on of W/H and W/A (N=502)

W/A

80% < 80% T o t a  1

W/H

^ 90% 362 [72.1] 75 [14.9] 437 [37.1]

< 90% 4

00ou

61 [12.2] 65 [12.9]

Total 366 [72.9] 136 [27. 1 ] 502 [100.0]

2
X = 168, df = 1, p < 0.00001 *

* Figures in square brackets are p e r c e n t a g e s  of 502
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Figure 2 : Venn diagram to show the number of ch i l d r e n
malnourished according to U/H. H/A, and U/A

UH (65) ' HA (105)
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N = 306 malnourished children

n (U/H ) = 65

n (H/A ) = 105

n (U/A ) = 136

n (U/H n * H/A) 12

n(H/A P] U/A) 77

n (U/H PI U/A) = 61

n (U/H P\ u /a n H/A) =8

* d e n o t e s  i n t e r s e c t i o n  o f  s e t s .
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5.4.1 F r e q u e n c y  d i st ri bu ti on of household size

The frequency d i s t ri bu ti on of household size in 

the study area is pr esented in Ta b l e  5.4.1 below.

, The most fr eq u e n t l y  occurring household size was 

5 - 7  people; 3 3 . 1 %  of the ho useholds studied fell in 

this class, 58 .8 % of the households comp ri se d less than 

e i g h t  me mbers each while the remaining households 

ha d a t le as t eight members each. O n ly 15.5% of a l 1 the 

h o u s e h o l d s  e x ce ed ed 10 people each. Since the 293 

s a m p l e  ho us e h o l d s  had a total p o p u l a t i o n  of 2,111, the 

a v e r a g e  number of people per ho us e h o l d  was seven.

The number of chil dr en studied per c a t e g o r y  of 

h o u s e h o l d  size are presented in Ta b l e  5.4.2. Ab ou t one 

half (50.3%) of the chil dr en came from ho useholds with 

less than eight people, the rest (49.8%) came from 

larger households. About one qu arter (24.3%) of the 

c h i l d r e n  came from households e x c e e d i n g  ten members.



T a b l e  5 . 4 . 1 : D i s t r i b u t i o n  of household size

Ho us e h o I d  
size

N u m b e r  of 
h o u s eh ol ds

Percent of 
households

2-4 76 25. 7

5 - 7 98 33. 1

8- 1 0 76 25.7

11-13 28 9.5

14 + 18 6. 1

Total 296 100. 0

T a b l e  5.4.2: Di st r i b u t i o n  of chil dr en 
size

by h o u s e h o 1d

H o u s e h o 1d 
size

N u mb er of 
chi 1d ren

Percent of 
c h iI dr en

2-4 199 19.7

5-7 153 30.5

8 - 1 0 128 25.5

11-13 69 13.7

14 + 53 10.6

Total 502 100.0
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5.5 Household size and child nutritional status

The relationship between household size and child 

nutritional status is illustrated in Tables 5.11 and

5 . 1 2  on pages 57 and 58. Child wei g h t - fo r- ag a and the 

total number of people in the ho usehold were not s i g n i ­

f i c a n t l y  (p >0.05) associated. There was also no s t a t i ­

s t i c a l l y  significant (p >0.05) as so c i a t i o n  b e t w e e n  the 

s i z e  or household and the prevalence of s t u n t i n g  and 

w a s t i n g  among the preschool children .

5 . S Household D e p e n d e n c y  Ratio

Table 5.6 below presents the d i s t r i b u t i o n  of 

h o u s e h o l d  dependency ratio.

The least d e p e n d e n c y  ratio was 0.25, and the m a x i ­

m u m  5.00. Or the 296 ho us eh ol ds 43.3% had a d e p e n d e n c y  

r a t i o  not exceeding 1.00, as c o m p a r e d  to 81 . 0 %  not 

e x c e e d i n g  2.00. Thus, o n l y  18.9% of the ho us e h o l d s  had 

a d e p e n d e n c y  ratio e x ce ed in g 2.00.

5 . 7  Household d e p e n d e n c y , r a t i o  and ch il d nu tr it io na l
4

status

The re la tionship between h o u s e h o l d  d e p e n d e n c y  

ra tio and child nutritional status is p r e s e n t e d  in 

iables 5.11 and 5.12. N o n e  of the three a n t h r o p o m e t r i c  

indices was s i g n i f i c a n t l y  a s s o c i a t e d  with ho us e h o l d

depend en cy ratio.
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Table 5 . 6 : Household Depend en cy Ratio* (N = 296)

Depend en cy

ratio

F requency Percent C u m u l a t i v e

pe rcent

0.25 -1 .0 0 123 43.3 43. 2

1.01-2.00 112 37.8 81.0

2. 01 - 3 . 0 0 48 16.3 97. 3

3. 01 - 4 . 0 0 6 2.0 99.3

4. 01 - 5 . 0 0 2 0.7 100. 0

Total 296 100.0 •

* D e d e n d e n c y  Ratio = Sum of c h il dr en under 15 ye ar s

and adul ts aged over 64 years in a hous eh ol d d i v i ­

ded by the sum of adul ts with ages 15 to 64 years 

living in the household.
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5.8 Relationship between number of females aged 8- 5 4  

in a household and child nutritional status 

The relationship betw ee n the number of females of 

age 8-64 years in a household and child nutritional 

status is shown in Tables 5.11 and 5.12 on pages 57 and 

58. The a s s o c i a t i o n  between the number of females in 

the above age range in a household and weight-for-age, 

h e i g h t - f o r - a g e  and w e i g h t - for-height of a child was not 

s t a t i s t i c a l l y  significant (P>0.05).

5.9 A m o u n t  of land available to households (N =296) 

The amount of land av ailable to the study h o u s e ­

holds is presented in Table 5.9.1 below. A few h o u s e ­

holds (12.2%) did not have more than 0.00 h e ct ar es 

(2.0 acres) of land each. Only 4.4% of the h o u s e h o l d s  

had access to over 4.00 hectares (10 acres) of land. 

About half of the households had total landholding b e ­

tween one and two hectares (2.5-5.0 acres).

5.10 Ch il d nutritional status and the amount of
4

land available to a h o us eh ol d 

The re sults of the C h i - s q u a r e  and c o r r e l a t i o n  tests 

for the a m o u n t  of land a v a i l a b l e  to a h o u s e h o l d  and the 

nutritional status of pre-school c h i l d r e n  are p r e s e n t e d  

in Tables 5.11 and 5.12. No ne of the tests was s t a t i ­

stically si gn i f i c a n t  .
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Table 5.9.1: Amount of land available to househol 1.5

Land size 
category (H a )*

No. of households Percentage

< 0.8 36 12.2

0 . 8  - 2.0 161 54.4

2.1 - 4.0 86 29.0

> 4 . 0 13 4.4

Total 296 100.0

* 1 H e c t a r e  (Ha) is equivalent to 2.5 acres.
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5.11 A Summary Table of Results of Chi-Square t es•i _

Table 5.11: Association between child nutritiora 
status and specific socio-economic fa:*

N=502

Variable name Index of Nutri­
tional status x2 P

1. Household size Weight-for-age 0.002 >0.05

Weight-for-height 0.370 >0.05

Height-for-age 1.040 >0.05

2. Number of Females* Weight-for-age C. 003 >0.05

in the Household Weight-for-height 0.093 >0.05

Height-for-age 0.955 >0.05

3. Dependency ratio Weight-for-age 1.350 >0.05

of Household Weight-for-height 0.950 >0.05

He ight-for-age 1.390 >0.05

4. Total Household Weight-for-age 0 .300 >0.05

landholdings (ha) Weight-for-height 1.124 >0.05

Height-for-age 0 .073 >0.05

5. Marital status of Weight-for-age 1.410 >0.05

household head ## Weight-for-height 0 .4 8 2 >0.05

Height-for-age 1. 177 >0 .05

* Age 8-64 years.

* * Monogamous and polygamous cases only.



58

5.12 Results of Pe a r s o n  C o r r e l a t i o n  Tests

Tab 1e 5 . 1 2 : C o r r e l a t i o n  c o e f f i c i e n t s  of child
a n t h r o p o m e t r i c  m e a s u r e n t s  with sp ec if ic
soc i o - economi c var i a b 1es

N = 502

Var i a b l e  name Index of Nutritional Status

Weight /a ge W e i g h t / h e i g h t  He i ght/age

1 . H o u s e h o l d  size -0.0129 -0 .0130 -0 .0172

2. D e p e n d e n c y  ratio 0.0319 -0 .0200 0.01 42

o f ho us e h o l d

3. N o . of Feraa1e s -0.0070 0. 0 0 6 4 -0.0129

in the household

4. Total landholding 0.0254 0.0001 0.0114

for the household

5. L a n d h o l d i n g  per 0.0539 0. 0 1 5 2 0.0986 *

st r o n g  aduIt (h a )

6. Sex of child -0.0616 -0 .0396 -0.0613

7. Age of child 0.0769 0. 1301 # * -0.0807

# a g e d  8-64 years

1- tailed s i gn if ic an ce : #* p< 0.01 , * p< 0.05
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5. 13 C o r r e l a t i o n  of h o us eh ol d size with d e p e n d e n c y  
ratio, number of females, and landholding

Table 5.13: C o r r e l a t i o n  c o e f f i c i e n t s  for h o u s e h o l d
size and stated s o c i o - e c o n o m i c  v a ri ab le s

V a ri ab le name H o u s e h o l d - s i ze

D e p e n d e n c y  ratio of household 0 . 2 7 4 8 # #

Numb er of Females in household# 0.83 15 # *

Total h o u s e h o l d  l a n d h o l d i n g (H a ) 0. 3 6 6 3 * *

# females aged 8 - 6 4  years.

1-ta il ed s i g n i f i c a n c e  * *  = p < 0.001.

5 . 1 4  P e r c e n t  natural p o p u l a t i o n  increase

The sample households had a total p o p u l a t i o n  of 

2,111. In the previous period of one year, there were 

120 births and 28 deaths. Based on this data, the crude 

d e a t h  rate for the comm un it y was 13.3 per 1000 while 

the crude birth rate was 56.8 per 1000. This gives a 

natural p o p u l a t i o n  increase of 4.35 per cent per annum.



s o

C H A P T E R  6

DISCUSSION. C O N C L U S I O N S A N D R E C O M M E N D A T I O N S

6. 1 D i scussion

6.1.1 Prevalence of protein-energy malnutrition

The pr ev al en ce s of low we ig ht-for-age, weight - f o r - 

haig ht and h e i g h t - f o r - a g e  in the present study were

higher than those repo rt ed for c o m m u n i t i e s  in N o r t h ­

e a s t e r n  U g an da (Kakitahi et al., 1985). The pr ev al en ce 

of first degree m a l n u t r i t i o n  was in the range e s ti ma te d 

for the enti re c o un tr y in the I 9 6 0 ’s (R u t i s h a u s e r ,1971) 

H o w e v e r  the level of w a st in g was m u c h  lower than that 

o b t a i n e d  by Alnwick (1981) for the slum areas in K a m p a ­

la city, and by H e rb er t (1983). The d i f f er en ce s in the 

levels of wasting could possibly be due to d i f f er en ce s 

in sanitation, di arrhoeal disease prevalence, and food 

a v a i l a b i l i t y .  W e i g h t - f o r - height was co ns i d e r e d  to be 

the most accurate index because it was not subject to 

e r ro rs in age assessment, since it is age-inde pe nd ent . 

All the chil dr en c l a s s i f i e d  as m a l n o u r i s h e d  by this 

index were also c l a s s i f i e d  as m a l n o u r i s h e d  by the oth'er 

two indices. However, the w e i g h t - f o r -height index has 

one main limitation: a seve re ly s t u n t e d  child who is 

also u n de r- we ig ht may have a normal w e i g h t - f o r -h e i g h t .
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6• 1 •2 A g e and child nutritional stat us

Age was p o s i t i v e l y  c o r r e l a t e d  with child weight- 

for-age (r = 0.077) and w e i g h t - f o r - height (r = 0.130). 

In the latter instance, the c o r r e l a t i o n  was s t a t i s t i c ­

ally s i g n if ic an t (p < 0.01). To e x p l a i n  the effe ct of 

age, two hypotheses are advanced.

First, the level of maternal m a l n u t r i t i o n  might 

be high - leading to a high p r e v a l e n c e  of low birth- 

weights. In this case, given a d e q u a t e  child health 

care, a c h i l d ’s nutritional status may p r o g r e s s i v e l y  

improve w i th age.

Secondly, there seems to be a hi gh p r e v a l e n c e  of 

infect io us diseases. Fi f t e e n  p e r c e n t  of the sample 

chil dr en had suffered from di ar rh oe al di sease in the 

week pr ec e e d i n g  the study, and 73% had su ff er ed from 

measles. The prevalence of d i a r r h o e a  was highest b e t w e ­

en the age of 5 and 24 months and d e c l i n e d  in the s u c ­

ceeding months, as can be seen in a p p e n d i x  7. Th e r e f o r e  

after the second year of age, one would expe ct a 

c h i l d ’s w e i g h t - f o r - h e i g h t  and w e i g h t - f o r - a g e  to improve 

p r o g r e s s i v e l y  with age. The c o r r e l a t i o n  be tween age and 

h e i g h t - f o r - a g e  was negative, but not significant. The 

negative effect may be due to the fact that a smaller 

proportion of the c h i l d r e n  below one year of age is 

stunted as compared to older children. This, perhaps, 

is because of the posi ti ve impact of b r e a s t f e e d i n g  as
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mo st mothers were observed to be still b r e a s t f e e d i n g  

duri ng the c h i l d ’s late infancy.

6 . 1 . 3  C h i l d ’s sex and nutritional status

A l th ou gh the female children had a slig ht ly better 

nu tr itional status, sex of the child was not s i g n i f i ­

ca n t l y  Cp > 0.05) as so ci at ed with n u tr it io na l status. 

T h i s  sugg es ts a lack of sex preference, c o n t r a r y  to 

w h a t  has been reported from some parts of A f r i c a  and 

A s i a  (Kennedy et a 1., 1937; Wray and Aguirre, 19b9;

B u i y a  et al, 1935). Results similar to those of this 

s t u d y  have been reported by Lazarus et al. (1934) in 

S o u t h  Africa, and Mar tore 1 1 et al. (1984) in Nepal.

6 . 1 . 4  Ho us e h o l d  size and nutritional status

Ho us e h o l d  size showed a n e ga ti ve trend with c h i l d ­

r e n ’s w e i g h t - f o r - a g e  and weight-for-height. This f i n d ­

ing is similar to that reported for Siaya, Kenya, by 

K a se js et al. (1976). With respect to w e i g h t - f o r - h e i g h t  

the results are similar to those ob ta in ed in the same 

region by Kennedy et al. (1987). However, the n e ga ti ve 

influence of household size on nutritional status ob 

served in this study is less sign if ic an t than that 

found in several other studies (Wolfe and Behrman, 

1982; Gu p t a  and Srivastava, 1977; Ch ristian, Mo r a  and 

Herrera, 1975; and Buiya et al., 19S5).
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6.1.5 Nutritional status and h o u s e h o l d  d e p e n d e n c y  ratio 

Househ ol ds in the study c o m m u n i t y  ge ne r a l l y  had

high d e p e nd en cy ratios. However, d e p e n d e n c y  ratio was 

not s i g n if ic an tl y (p>0.05) co rr e l a t e d  with nutritional 

status, but was c o r r e l a t e d  s i g n i f i c a n t l y  (p<0.001) with 

ho us ehold size. Since household size was n e g a t i v e l y  

c o r r el at ed with child nutritional status, de pe n d e n c y  

ratio in this c o m m u n i t y  is important in so far as it 

influences ho usehold size.

6 . 1 . 6  Number of females in ho us e h o l d  and child n u t r i ­

tional status

The number of females in a ho us ehold aged 8-64 years 

was negatively, though not si gn ificantly, a s s o ci at ed 

w i th child we ig ht -f or -a ge. This may be beca us e the n u m ­

ber of females tended to increase wi th household size. 

Thus any poss ib le positive influence of the number of 

females on child w e i g h t - for-age might be o v e r - s h a d o w e d  

by the n e ga ti ve effect of household size.

The number of females in a h o u s e h o l d  had, however, 

a weak posi ti ve ( p < 0.0 5 ) influence on we ight-for-height. 

Thus, many females in the household probably, in some 

way, have a beneficial effect on child growth. The weak 

strength of r e l a t i o n s h i p  can perhaps be ac co u n t e d  for 

by the following reasons. Not all the females aged 8-64 

years in a ho us e h o l d  can be av ai l a b l e  most of the time;



64

some go to school, for instance. Therefore, the total 

time ef fe ctively spent on child care by each female may 

be quite small. Also, it is poss ib le that the level of 

co -o p e r a t i o n  in child care among all adult females in a 

household may not always be high.

6 . 1 . 7  Size of landholding and child n u t r i t ional, status 

The total amount of land a v a i l a b l e  to a household 

was not s i g n i f i c a n t l y  (p > 0.05) a s s o c i a t e d  with child 

nutritional status. But the average amou nt of land that 

was po te ntially a v a i l a b l e  per strong adult (i.e. a p e r ­

son aged 15 to 64 years) in the ho us e h o l d  was s i g n i f i c ­

a n t l y  (p < .05) c o r r e l a t e d  with h e i g h t - f o r - a g e , but not 

w i t h  w e i g h t - f o r -height and w e i g h t - f o r - a g e . The c o r r e l ­

a t i o n  of the last two indices with landholding, though 

positive, was weak (p> 0.05). The fo llowing e x p l a n a t i o n  

is advanced. There ap pears to be no acute s h o r t a g e  of 

farmland in this p o p u l a t i o n  presently, as can be i n f e r ­

red from the si gn i f i c a n t l y  (p< 0.01) positive c o r r e l a t ­

ion of the total amount of land a v a i l a b l e  to the h o u s e ­

hold with ho us ehold size. Thus, given enough land per 

household, the amount of food crops pr oduced may not be 

directly proportional to total h o u s e h o l d  land area.

Food produc ti on will be much i n f l ue nc ed by the number 

of people a c ti ve ly involved in ho us e h o l d  agricu lt ur al 

production, and, of course, the mode of production.
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The results suggest that when total hous eh ol d 

landholdings are a v e r a g e d  over the number of strong 

adults in the household, the q u o t i e n t  is a stronger 

correlate of preschool child nutritional status. This 

is plausible since the quotient, rather than the total 

household land area, gives a more a c c u r a t e  in dication 

of household land sufficiency.

The present find in gs on the a s s o c i a t i o n  b e t w e e n  

household landholdings and nu tr it io na l status are 

similar to those o b t a i n e d  by Rawson et al. (1976) in 

Costa Rica, Victora et al. (1936) in Brazil, and Kase je 

et al. (1933) in Kenya. However, several i n v e s t i g a t o r s  

have reported stronger asso ci at io ns be tw ee n hous eh ol d 

landholding and child nutritional status. These include 

Valverde (1978) in Guatemala, F.A.O (1934) in Machakos, 

Kenya, and Na'oarro (1981) in Nepal. In these studies a 

co n s i d e r a b l e  p r o p o r t i o n  of h o u s eh ol ds had very small 

areas of land.

It would thus appear that in those c o m m u n i t i e s  

where acute land sh or t a g e  is common, the r e l a t i o n s h i p  

between ho usehold landholding and child nutritio'na 1 

status is likely to be s i g n i f i c a n t l y  positive.

5.1.8 Percent natural po pu la ti on increase

The percent natural po pulation increase of 4. 35 for 

the study c o m m u n i t y  is higher than the national rate



6 6

of 3.2 (World Bank, 1985). The crude death rate (CDR) 

and crude bi rt h rate (CBR) for U g a n d a  are 18 per 1000 

and 50 per 1000, (ibid). For this community, the CDR is 

louer and the CBR higher than the c o r r e s p o n d i n g  n a t i o n ­

al rates. The high pe rcent natural p o p u l a t i o n  increase 

suggests a possible growing increase in the demands put 

on resources in the area, such as food and c u l t i v a b l e  

1 a n d .

6.2. C o n c lu si on s and R e c o m m e n d a t i o n s

From the fore-going, several c o n c l u s i o n s  are drawn. 

First, the p r e v a l e n c e  of p r o t e i n - e n e r g y  m a l n u t r i t i o n  in 

Bugwere, p a r t i c u l a r l y  the mild and m o d e r a t e  forms, is 

low. The pe rc en ta ge of preschool c h i l d r e n  with weight- 

for-age be low 80% of the expected value does not exceed 

30%. Secondly, the influence of several s o c i o - e c o n o m i c  

factors on preschool child nutritional status in the 

study c o m m u n i t y  is varied. The n e g a t i v e  influence of 

household size on child nutr it io na l status, though not 

significant currently, is likely to increase rapidly, 

given the high rate of po pu l a t i o n  growth. With increase 

in population, there is likely to foll ow increase in 

land pressure, and a s u b s e q u e n t  fall in food p r o ­

duction. Mo st (67%) of the h o u s e h o l d s  had access to 

less than 2 hectares of land. A l t h o u g h  total hous eh ol d 

landholding seems to have no s i g n i f i c a n t  influence on
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the nutritional status of underf ivas, there is a s i g n i ­

ficant (p < 0.05) positive c o r r e l a t i o n  be t w e e n  a v e r ag e 

household landholding per adult and h e i g h t - for-age of 

the ch i 1d r e n .

Except with respect to w e i g h t - f o r - h e i g h t , the 

number of females of age 8- 64 years in the hous eh ol d 

appe ar s to have no sign if ic an t p o s i t i v e  influence on 

the nutritional status of preschool children. Also, sex 

of a child does not appear to affect its nu tr itional 

status significantly, nor does the h o us eh ol d d e p e n d e n c y  

ratio.

En vi ronmental s a n i ta ti on in B u g w e r e  area is g e n e ­

rally inadequate, and most ho useholds ob t a i n  water from 

u n p r o t e c t e d  sources. Di arrhoeal di s e a s e  and me asles 

seem to be c o mm on in the community.

With respect to recommendations, from the f o r e ­

going, it would be a p p r o p r i a t e  to e n c o u r a g e  c o n s t r u c ­

tion of pit latrines, pr ot e c t i o n  of more water sources, 

and oral r e h y d r a t i o n  therapy, as well as increa si ng 

family p l a n n i n g  and immunization a c t i v i t i e s  in the ar ea
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APPENDIX 1

Map of Uganda showing the location of the study area





/
of 

the 
study 

area 
(Bugwere)



APPENDIX 3

A list of names of the parishes sa mpled

B u te bo Kapu ny as i Pe te te B u l a n g i r a

K a g u m u Goli goli K a ch om o K i buku

Bug i r i K i tuu t i Kada ma K i r i ka

M a c h o  1 i Budaka Lyama I dud i

N a b o a Lupada K a m o n k o 1i N a s i n g i

I k i - I k i Kama r uka Putt i K a d o k o l e n



80

APPENDIX 4

D e t e r m i n a t i o n  of m i n i m u m  sample size

The f o ll ow in g formula was used to d e t e r m i n e  the m i ­

nimum sample size:

z Ip.q)

n =

where:

n = Sample size (Number of u n de rf iv es ) 

p = The a p p r o x i m a t e  p r o p or ti on of ch il dr en with 

PEM in the study area. Fr om a review 

of the literature (Kakitahi, 1983), p was 

taken to be 25%.

q = 1-p. The a p p r o x i m a t e  p r o p o r t i o n  of c h i l d ­

ren who are not malnourished, 

z = The desired c o n f i d e n c e  limit in e s t i m a t i n g  

P. In this case, the c o n f i d e n c e  limit was 

95%. This c o r r e s p o n d s  to a z-value of 1.96. 

r = Precision, or risk of error in e s t i m a t i n g  

the pr ev al en ce of PEM. This was set at 5%.

Using the formula above,

1.96 x 1.96 X 0.25 (1 - 0.25) 

n = = 238

0.05 x 0.05
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APPENDIX 5

Position of the child when measuring height

Source: Simko, M.D., Cowell, C., Gilbride, A.J. (1984)*
A comprehensive guide for planning intervention. 

Aspen Systems Corporation, Rockville, Maryland, 
U.S.A., p. 77.
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Dist ri bu ti on of househ ol ds by type ma in water source

V

APPENDIX 6

Water Source N u mb er of 
h o u s e h o  1 ds

P e rc en t

Spring/Well 285 96.3

Stream 7 2.4

Tap 1 0. 3

Borehole 3 1.0

Total 296 100.0
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Distribution cf children reported to have had diarrhoea in the 

last 7 days by age and prevalence of wasting Cweight/height <90% 

using harvard standards)

APPENDIX 7

\

\
Age in rronths
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A local c a l e n d e r  of events

APPENDIX 8

1980 (Jan - De ce mb er ): F a m i n e  in Bugwere ar ea

1980 (December): National general e l ec ti on s

1981 (March): B u f f a l o  kills a person near Bula ng ir a

ginnery

1982: ____________

1983: ____________

1984: ____________

1985 (July): P r e s i d e n t  Obote is ov er t h r o w n

1986 (Jan) : P r e s i d e n t  M u se ve ni comes to power 

Seasons in a year:

JANUARY: P r e p a r i n g  fields for sowing millet or rice

FEBRUARY*: Sowi ng millet, rice, and maize

MARCH: Sowing continues. D e e d i n g  the cereal crops

APRIL: Easter C e l e br at io ns . W e e d i n g  cereal crops

MAY: T r a p p i n g  White ants. H a r v e s t i n g  rice

JUNE: H a r v e s t i n g  of most food crops

JULY: P l an ti ng cotton. S o wi ng cowpeas

AUGUST: Sowing cow peas. W e e d i n g  Cotton

SEPTEMBER: T r a p p i n g  ’N a k a ’ W h i t e  ants. W e e d i n g  cotton

OCT03ER: H a r v e s t i n g  cowpeas. T r ap pi ng w h i t e  ants

NOVEMBER: P i c k in g Cott on

DECEMBER: P r e p a r i n g  for and c e l e b r a t i n g  Christm as.
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D i s t r i b u t i o n  of sample ch ildren by h o us eh ol d size

APPENDIX 9

H o u s e h o I d  size Number of 
chi 1dren

P e r c e n t a g e  of 
children

2 - 4 199 19.7

5 - 7 153 30.5

8 -10 128 25.5

11-13 69 13.7

> 13 53 10.6

Total 502 100.0
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Re gr e s s i o n  of selected va riables with ch i l d  an t hr opome - 
trie m e a s u r e m e n t s  (expressed as p e rc en ta ge s) (n = 502)

INDEPENDENT DEPENDANT VA RI A 3 L E S  (U/A, W/H and H/A):

VARI AB LE S Wei ght/age W e i g h t / h e i g h t  He i ght/age

b t b t b t

APPENDIX 10

Sex of child -0.060 -1.37 -0.074 -1.20 -0.056 -1.21

Age of child 0.095 2.67b 0. 107 3 . 3 0 b -0.050 -1. 12

HH* size -0.063 -1.30 -0.014 -0.21 -0.017 -0.34

Dependency 
ratio of HH 0.012 0. 27 -0.025 -0.39 0.021 0. 46

No. Females 
in the HH -0.042 -0.87 0.031 0. 49 -0.064 -1.30

Total HH Land 0.033 0.70 0.008 0. 13 -0.081 -1.46
L a n d / A d u 1t 0.053 1. 19 0.083 1.35 0. 453 2. 13°

S o c i o - e c o n o m i c  
Status of HH 2.418 2 . 5 9 b 0.002 0 . 0 3 1.072 2 . 7 2 b

M e a s 1es -0.014 -0. 33 -2.936 - 2 . 7 2 b -0.041 -0.92

Diar r hoea -5.587 -3. 5 8 a -3.972 - 2 . 6 4 b -1.579 - 2 .4 4°

Si gn i f icance : a = p < 0.001 , b = p < 0.01 , c = p <0.05

# HH stands for Household.

Diarrhoea = occurrence of di ar r h o e a  in c h il dr en wi t h i n  

7 days pr eceeding the study (0 = No, 1= Yes) 

Measles: 0 = child has not suffered, 1 = Has suffered.
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A cop/ of the questionnaire used during the survey 

PART i: DEMOGR AP HY FORM

Form 1. D a t e : _____________8_, (dd/mm/y). H o u s e h o l d  N o : _____

District: Tororo. C o u n t y : _______ . S u b c o u n t y : ________________

P a r i s h : __________ . V i l l a g e : ____________. S u b - v i l l a g e : _________

Name of Household h e a d : ______________ . R e l i g i o n : _____________

I n t e r v i e w e r ’ n a m e : _____________________ _

A : Household Census

ID. ! Name !S e x ! Age IMarit. !Re 1 to !E d u c !Occup
No. ! ! !Y e a r s ' M t h s 1 S t a t u s !HH h e a d !yrs. ! * 4

A  1 » I I I  l I I IW I  ____• ________________________________i ___________|  |  • ____________________i ________________________I _______________I _ _ _ _ _ _ _ _

A O  I I I I  I I I I
y j ___i ________________________________i ____________i _______________i ________________i ____________________i ________________________i _______________i ________________

A  O l I I I  I I I IU  ' J ___I _________________________________i __________I ______________l ___________ • _____________________1 ________________________» ______________1 _ _ _ _ _ _

0 4 _ : ____________ i____ !______:______ !________:__________: :______

AC • i l l  l i i iVJ 3 ___i _________________________________i __________i ______________i ________________i _____________________i ________________________i ______________i _________________

A A  I I I I 1 I I IU O _____i ______________________________i ____________i  i  i ____________________i ________________________i _______________i ________________

A 7  • I I I  • I I I
\J r ___i _________________________________i __________i ______________i ________________i ____________________• ________________________i ______________i _________________

A Q  l I I I  I I I Ivj  o ______i ______________________________i ____________i  i  i ____________________i ________________________i ________________i _________j

r\ Q  i i i i  i i i iVJ G7_____l _______________________________i ___________i  l  l ____________________I _ _ _ _ _ _ _ _ _ _ _ _  1 _ _ _ _ _  * ________________

4 r\ i i i i  i i i i1 ' J ______i _______________________________i ___________i  i  i ____________________i ________________________i _______________i ________________

n i i i i i • i i___i _________________________________i ___________i  i  i ___________________i ________________________i _______________i ________________

4 O 1 I I I  • i i i1 4- i i ___________i  i  i ___________________i ________________________i _______________» ________________

APPENDIX 11
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Key :

Merit status = Marital status: s= single, m = m on og am ou s

marriage, p=polygamous marriage, d = d i v o r c e d  or 

separated, w = widowed , o = other.

Sex : 1 = male 2 - female

Re 1 i g i o n : 1 = C h r i s t i a n  2 = Mosl em 3 = other

Rel to HH head = relationship to head of household:

1= head of household, 2 = wife ,3 = son, 4 = daughter

5= grandchild, 6 = brother , 7 = sister , 3 = other

sub-county: 01 - Butebo 02 = Kakoro 03= Kabwangasi

04 - K i ba 1 e 05 = K i b u k u  06= Kada ma

07 = Buse ta 08 = B u l a n g i r a  0 9 = K a d e r u n a

10 = B u d a k a 11 = Lyama 12= Naboa

13 = Iki-iki 14 = K a m o n k o 1i

Education: Number of years o f school i n g

O c c u p a t i o n a l  = None 02 = Cultivates 03 = Looks after

livestock 0 4  = Mixed farming

05 = Looks after young c h il dr en

06 = Farms and Looks after c h il dr en

07 = Trader, 08 = T r a d e r / F a r m e r

09 = Has sala ri ed job

10 = Has a non-sa la ri ed job

77 = R e s p o n s e  refused, 88 = Other

99 Mi s s i n g  data.
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B : Vital S t a t i s t i c s

1. U i t h i n  last year (1986) did a n y BIRTHS occur in

this household ? If NO , put 0 in this s p a c e _____

If YES, how many births ? ______________  If the

c h i 1d/chiIdren is/are still al i v e  are they listed 

am o n g  the persons above? __________

2. W i t h i n  last year (1986) did an y death occur in

this household ? NO/YES. If yes, how many 

d e at hs occured ? __________

PART 2 : INDIVIDUAL C H I L D  FORM

FORM 2. Date of Interview_______ 8__ (dd/mm/y). HH No.

County: __________  Vi l l a g e _____________ s u b - v i l l a g e ______

Head of H H . ___________________ I n t e r v i e w e r ’s name _______

C h i l d ’s N a m e : ___________________  ID in Ho us eh ol d: ___________

M o t h e r ’s/ f e m a l e  g u a r d i a n ’s Id : ____________________________

C h i l d ’s Age: _______  months. Sex: 1 = Male, 2 = Female

A N T H R O P O M E T R Y  A B C

Weight (Kg. 1 ) ____ __.____ ____ __. ____ _________ . 

(+/- 0.1 Kg )

Height ( Cm . 1 ) _______ .__________________ . ____________________. ___

(+/- 0.5 Cm )
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MORBIDITY: (Measles and Diarrhoea)

1. Has this child s u ff er ed from me a s l e s  befo re ? 

0 = No 1 = Yes 2 = Don* t know ___

2. Has this child s u ff er ed from d i a r r h o e a  w i th in the

last 7 days ? 0 =No, 1 = Yes, 2 = D o n ’t k n o w . ________

*

PART 3: AMOUNT OF LAND A V A I L A B L E  TO H O U S E H O L D

FORM 3. D a t e ___________ 8 __ (dd/mm/yy). H o u s e h o l d  N o . _______

County: __________  V i l l a g e _____________  s u b - v i l l a g e __________

Head of H H . ____________________ I n t e r v i e w e r ’s name __________

Name of r e s p o n d e n t : ______________

1. How mu ch land do y o u  own ? ______________  acres

2. How mu ch land do y o u rent from other people ?

______________ a c r e s

3. Amount of land cultivated: ____________________ ac re s

4. Could you please take us through your land, 

including the one y o u  rent ?

Notes:

JWvtnc.Tr cr : 'ajrcw 
LfBBARV
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F. CO MP O U N D  O B S E R V A T I O N S

1. Typa of roof of m a in house ______

1= g r a s s - thatchad 2 = Flat tins 3 = c o r r u g a t e d

2. Material used for the floor ? ______

i = Dirt 2 = Dung smeared mud 3 = Cement

3. How ma ny rooms does the main ho use c o nt ai n ? _

4. Do you have any latrine ? _________

No = 0 , Yes = 1

5. What is the normal source of wa t e r  ? __________

1 = Tap, 2 = Stream, 3 = Well, 4 = B o r e h o l e

6. How far is the ne arest heal th facility from

home ? __________

1 = < 1 Km, 2 = 1 -  <4, 3 = 4-8, 4 = > 8 Km.

iron

the


