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SUMMARY 

The nutritional status of a homogenous rural Ethiopian community was 

st udi ed. A tota l of 1020 children. 498 (48.8% boy s & 522 (51.2%) girls ill the 

age group 6-59 months participated in the study. Factors that may possibly be 

involved in protein energy malnutrition were studied. As age of st udy children 

was difficult to determine to the exact month the' re l atively age indepe ndent 

anthropometric index weight for he i ght was used. III all cases bivariate 

analyses was done. 302 (29. 6%) of the study children were found to be below 

-2 Z-SCORE of the NCHS weight for hei~.t refere nce. There wa s no difference in 

the prevalence of malnutrition in the two sexes . However, boys were heRvier & 

t aller than girls. Socia- demographic variables like I,.come, family size, 

polygamy, membership of the family to a farmers' producers co- operatives and 

maternal literacy did not show any correlation with the nutritional status of 

the child. Having more t han one child in the age group 6- 59 months old in a 

family predicted malnutrition. Duration of breast feeding was shown to be 

inversly related to nutritional status. Recent illnesses of diarrhoea, fever & 

cough were strongly associated with poor nutritional status. Two hudred 

fifte en (21.1%) of the study children were cOlnpletely imml.nizcd. 

v iii 
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CHAPTER I 

INTRODUCTION 

A. STAT EMENT OF TilE PROBLEM 

Adequate nutrition is a bas ic ne ed and a prerequi s it e f or hea l t h . No 

nation wide deve lopment scheme can be s uccess ful without providing c iti ze ns 

with enough food. It is beli eved t hat bas i ca lly socio eco nomi c development 

guarantees improvement in nutrit ional status . Thi s i s a protracted vellture 

and may take ge nerations until outcomes are apparent. Nutrit iona l status i s 

the ultimate outcome of an interaction of a multitude o f factors s taring from 

the national level down to the individual (1). The probl em mu s t b" tackl e d 

whenever possible at those poin ts whe re i t is possible to introduce challge f or 

the better. A lot can be done at the individua l and t he f amil y level through 

the PHC worker to improve the nutritional status of a g i ve n communi ty. 

The rol e of the health secto r in nutri t ion can IIOt be ove re mp llas J zed. 

Promotion of food s upply and proper nu tritioll i s oll e of th e a i r, h t essc llti a l 

elements of PIIC (2). Th is is not a mere co incide nce, nor the fact thilt 

nutriti ona l and health status indi ca tor s fire interchallge abl e for the mo s t 

par t . The relationship between la ck of food and ill - he a l t h was understood by 

mankind for ce nt urie s . A 17th ce ntu ry sc holar and kep. n ohs"rver hfls put it 

dramatically ; ."\'1hatsoever was the [ a!!,,, \, of iI d i s ""s". an i.11 did WilS l he 

mothe r " . (3 ) 
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The diagnosis of nutritional problems at tile l eve l of the individual, 

the communHy and the population, as well as at the international level is tI", 

responsibility of the health care sect.or (4). Tile diagnosis of the problem of 

malnutrition should not limit itself to determining the magnitude of the the 

problem alone. Instead, it should answer the basic question of the 

Epidemeologist "who", "where" and "when" did malnutrition occur. 

Identifica t ion of the at risk popul a tion should be an essenti a l part of the 

diagnosis of the problem without which the resources used for the purpose 

would be fruitless. The at risk population should also be st udied for 

geographic areas, seasonal difference and other relevant variations. 

Until recently, there was no agreed way to obtain reliabl e estimates of 

malnutrition in the world, This is partly due to the different type s of 

malnutrition that coexist (underllutrition, overnutrition and the specific 

deficiency diseases) partly due to the inherent llifficulLy ill llerillillf! whe" 

biological adaptation may be considered to be pathologicnl and partly due to 

the variety of measutements that are used and interpreted according to 

different criteria (4) . 

Despite t he above mentioned difficulties, it ha s been eBllmHted that, in 

the world as a whole, more than 100 million infants nlld smn ll chil dren are 

moderately or severely under weight (i.e . below 75% of the reference wei gh t. 

for age). Of these, 10%(or abollt 10 Ill; lIiOll) are b"low fi()% "f th" re[ efe nce 

weight, which implies an acutely life threHte Jling s ituntie)n fOl' tllese infAnt s 

and toddlers (5). 
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The magnitude of the problem being so serious, malnu trition sho uld be a 

matter of concern for all, and particularly the health sector . This s hould 

be so because malnutrition ha s an ndverse effect on lif e expectancy, well 

being and productivity. The impact on overal l soc i o-economic deve lopment is 

obvious. Whe re ins titutionalization is not we ll developed, particularly in 

developing countries the problem of nutrit ion seems to be everybody's concern 

but nobody' s responsibility. For many reasons uni ts organized to deal with the 

problem fail to do so, varying from lack of clear description of objective or 

due to problems of identify ing and mobilizing r esources. 

In this respect, the objectives of the .JNSP programme in Et h iop i a (6) is 

quite a good beginning. As tllis programm e is a l so on tria l in some other 

coun tries, it i s with opti mi s m that concerned sectors expec t the experience to 

be duplicable to other areas. The due emphasis that is given to community 

involvement and intersectoral coll aboration by this programme should be the 

a im of those sectors that are invoived in the effort to a llevi ate the problems 

of malnutrition . 

A study made of 1,114 unde rpri vil eged Ethiopian preschool children 

living in Addis Ababa the mean we i ght and l e ngth for age [or aii groups fall 

a round - 2.S.D (7) , A survey in 11 admin i strat ive regions in Ethiopia shows 

that the prevalence of malnutrition was 6.43% , 10 . 82' a nd 18 . 46% by the 

indicators weight for length, weight for age and hei ght for age in that given 

order (8). Therefore the s e ch il dren star t life with major d i sadvantages wi t h 

re s pect tu both physical and mental devel opment. 

Thi s study is an e ffort to elluc idat e s ome of the f actor s t hat co ntribu t e 

to malnut r itioli i n a rural Ethiop i an >:e lLing . It is anticip" t l"d t J", t the 

findin gs \·1111 form a basis for pl a ll!ll!l ~ ~' co rre ct iv;~ :) t' l" i o ll. 
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This study was conducte~ in Genale Awraja, southeast Ethiopia and 

entitled "Risk factors in childhood malnutrition". Since there was no study 

previously conducted in the Awraja concernln~ Ilu ~ rjtjon t he study wi ll g ive 

information on the prevalence of malnutrition. Moreover, by identify ing 

factors that are strongly associated with maillutrition, r es ults of tI,e surv ey 

may help in the effort to alleviate the ·problem. It is sugges t ed that studies 

of the same nature conducted in other areas is of vital i mpo r tance to ce ntral 

planning and policy making. 

B. OBJECTIVES OF THE STUDY 

1. GENERAl, ----

Determine the prevalence of PEM and its associated socia-demographic 

variables in children 6 to 59 months of age . in Genale Aw r aja of Ethiopia in 

the month of October to November 1987. 

2. SPECIFIC --- ---- -

1. Determine the prevalence of PEM in children 6 to 59 months old as 

measured by the anthropometric indicator weight for height . 
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2. To dete rmine the assoc iation of the f ollowing variables wi t h 

nutritional status of study childr en. 

1"Social -status" related (DemographIc) 

1. Family size 

2. Polygamy 

3. Maternal lite r acy 

4. Separation & death of pare nt s 

2. "Economic Status" r e l ftte d 

1. Household income 

2. Membership to a Farmers' Produce r s' Co - operat ives 

3. Ownership of cow (s) 

4. Kee ping chi cken 

5. Growing vegetables 

3. "Health Status" related 

1. Duration of breast feeding 

2. Age at sta rt of supp l eme ntary d i et 

3. Hi stor y of recent illnesses 

4. Immuni zation status 

5. Birth i nterval from elder s ih l ing. 
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In addition to the objectives mentioned ahove some hypotheses of 

associations will be tested. 

HYPOTHESES 

The following hypothe ses are tested In this study . 

HI = children who start supplementary diet later than 6 months 

of age are at a higher risk of being malnourished . 

H2 = PEM is more preva lent in children born at intervals of 

less than 18 months. 

H3 = The higher the household income the better the 

nutritional status of the child. 

H4 = The prevalence of PEM i s higher amollg children in 

polygamous families . 
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CHAPTER II 

LITERATURE REVIEW 

A.GENERAL 

Hundreds of millinns of childre n ill deve loping countries .uffer from one 

or another kind of malnutr it i on and i ts ill - effects. Ma ln lltrition accomp an ies 

a staggering proportion of deaths in cllil d r en unde r 5 years of age. Among 

children growing in the devel oping world mor e than t wo - thirds will e ncoun te r 

sickness or di sabling disease s eithe r brought on or aggravated by 

protein-ca lorie malnutrition (9). 

It is t r ue that malnutrition kill . and expo."s ch ildn,n tn diseases. hut 

the sco pe of the problem goes beyond t ha t . The impact malnutrition has on the 

national economy by r educing productivity and the hurrien on the ava ilable 

health resources should not be overlooked. One may be t empted to ask then 

whether a convincing case have been demonstrated to warrant allocation of more 

resource s to the problem of mal nu t rition . I t was sD id tllot ullt il a 

sufficiently stro ng case i s pre g e nt f ~ d , til{-! imp ,1(; l of t tw exte nsiv e r(!s e<1rc h of 

t he sc ientifi c community "au ld no t reach heyo nd t he pe riphery of the 

ma lnut rition problem (10). 

It ha s been claimed that the purpose of nutrillonal SU I"V " j llouce is par t 

of a co ntinuing attemp t to clH1nge !~0V el'IHnp. ll t pnlir·~.1 i n f ,II/O Ll' · of J1utl~ it i on or 

socia l equity , where s uch c onC£'I ' ll $ iln' li\ i s~; ill ~~ ( I l l, ' ! hl ~ dj;'~ ·. Ilf) ~; i s o f the 

p roblem of mnlilll t ri tion is the pri m;H'Y 1"~~q )() 1 1 Si l j i l i! ~' of the 1l ' ;;l J !. il spc i.: or ( 4) , 
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In many deve loping count~ies. including Ethiopia. the p~evalence of all 

degrees of PEM is reported to be in the range of 30 - 60% (12). A study 

conducted in a rural dist~ict and an u~bAn s lum in Ethiopia had found the 

prevalence of severe PEM to be less than 3% (13). 

A nut~ition survey in 1049 households cOlisisLillg of 1510 children of age 

less than 5 years. the prevalence of malnutrition reported was 20.8%. 23.9% 

and 31.5% for the indicators weight for length. height for age and wei ght for 

age (14) respectively. 

Anthropometric indicators have l(lng been usell to separate groups of 

child~en who are "no~mally nourished" and "malnourislled" and to identify them 

as targets fo~ preventive and therapeutic services (15). Assessment of the 

nut~itional status of children based on a deficit in weight . originally 

propose d by Gomez & modified by Jelliffe (15.16.17) was mosl fr equently used: 

Gomez classification had been c~iticized in tl,at ti,e cut - off points are 

arbitrary and have little physiolov.ir.al or s t"t' isU""l just.ification (18). It 

was a lso criticized for not taking overweight as a form of malnutrition. 

The eighth joint PAD / WHO Expert commi ttee on nutrition 11 9 ) emphasized 

the importance of distinguishing between acute and chronic. o~ pre s ent and 

past malnutrition. Seve ral authors have s ugges t ed methods for the 

classification of nutritional status based on measurpme~t. of II Pjgllt alld 

weight I<hich take into account lltb d' ~ t.inc li() n (!U. 2 1~.:' .~ ) . 
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A joint FAD/UNICEF/ WHO Expert committee on nutriti onal s urveillance (I) 

r ecommended the use of height for age and weight for height as primary 

indi cator s of nutriti ona l status in child ren. De fi c it in he ight for age was 

t ermed "st unting" ond that of weight for hcleht "wa sting". It is also 

recommended that we i ght for height be used as an indicator of pr esent state of 

nutrition and height for age as an indi cator of past nutritIon (22). 

What refe r ence to use for prese nt a tion and comparison of data from 

anthropometric meas urements had long bee n a debatable i s sue . The que~tion of 

whe ther all children throughout the world have the same genetic potential for 

growth is st ill unreso lved (23). A study in privil eged Et hiopi a n Children 

shows that they have exhibited a rate of growt h very c lose to the western 

standard (24). There was an impli ca ti on t hat Ethiopian children have a 

genetic potential for growth (at least during the first 5 years of life) that 

corresponds we ll to that of Caucasian chi l dren. Socio-economical ly 

privileged Togol ese , children were also f ound t o have a nutritiona l status 

nearly equival e nt to the American (NCHS) reference popula t ion (25) . 

In li ght of the above knowledge and the difficulty involved in 

establishing local standards authorities re commend the use of the NC HS 

r eference (22,26 ). The NCHS r efere nce is drawn from a def ined sample of 

American Children which co ntains between 300 & 1600 children in each yearly 

group. 

It is recommended that measurement. of a st udy populatio n s hould be 

r elated to t he NCHS reference po pul il tion by stand a rd devi il U on scores 

(Z - sco re s) rather t ha n as a p e l' C PIII "!~" o f til" mf'dia n (2 2). Thp. lise of r.entilcs 

i s not recommended becDuse of the fa c t thnt In les s d',vel opf'd co un t rie s a 

l ar ge number of children are so f H I' {l\l t~: .i(h~ tl:P. r ang(' o f th(' J'ef r r p. nc e 

populati on that they cannot be n c c u r.~ t l· ;Y c l lsc ifi :o d b:: " ,nll i e ,; , 



- 10 -

The influence of ill-hea lth on the nutritionAl well being of tI,e child 

is a well established fact (27). Two import~ nt fa cto rs, inadequate food 

intake and diseases playa decisive role in the causAtion of malnutrition. 

These two essential factors are only the ultimate outcomes of many other 

underlying causes. A variety of factors starting from the national level down 

to the individual interplay in the causation of malnutrition. 

In a famine year in Bangladesh (211), seasonal factors, family income. 

mothers education, sex & birth order of the children appear to be important 

determinants of malnutrition. The same study showed that an interaction 

between family income and mothers ednrntion in relatiun to child nutrition was 

quite apparent. The study concludes thAt a higher family income was of 

relatively greater benefit to children of lit e rate mother. than to those of 

illiterate mothers in Improvin ~~ their nll t riti o rlrll stflt HS. Tlwrp. W<l S fl 

threshold point below which income appeared as the ma in constraint on child 

nutr ition. 

A study in a Pal esti ni an Rd,,~~ee Cam p in .Jor tl~ n (29) reveBled that 

illiteracy of mothers , marital problems and motllers ma rriAge brfor e the age of 

r 
17 to be some of the ri sk factors in child molnutrilion. -Jv hHs also 

indicated that occurrence of nnothpr pr egnancy In mothe' 

f ema1e sex are also rjsk fH ctors. T\oJf ~ n ty pp.I'Cp.nt of t 

in t hi s study had not bee n breaslf, ·,j ".\ all ClllI.I 2 1"' ' 

than 3 months. 
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In another study in Braz il whi ch included several soc io - economic and 

envi ronme ntal indicators, family Income wa s s hown to Btand above a ll oth(,r 

vari abl es in d~te rmining ma lnutri t i on ( 30). Other fa ctors that were found to 

be associated with PEM In this study were mothe rs education l eve l and numher 

of siblings. 

A review of nutritional studi es condu cted in Tanzani a ( 3 1) s ummari zes 

the findings. There was no statistical differe nce in th e prevalence of PEM in 

either sex. Mo st studi es show no r e l ations hip with fami ly si ze whil e few 

studies indi ca te a wor sening of nutriti ona l stat us with increase in fami ly 

size only in children below 5 years of age. There was no co rr elat i on for 

older children. The review co ntinues t ~ state tll a t t llere was no corre lat i on 

between nutritional status and parental education. Thi s was explained by the 

fact tha t pa rents tend to be most ly of the ed ucation a l l eve l s of primary and 

few post primary school. Duration of breast f eeding had been found t o 

de termine the age at whi ch malnutrition sers in. 

The influence of polygamy on nutriti on" l status had l i tt le been st udi ed. 

In a study in Tanzania (31) no rel a tionship was establi s hed between number of 

wives and nutritional status of children be low 5 years of a~c. Ther e seemed 
tI 

to be improvement in nutritiona l stat us among those with 3 wi ves. In Malawi 

( 32 ) the pr eva l ence of PEM was found to be hi gher amnn~ chi j rlr en whose 

fath er had more t hon one wife. 
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A study in India showed tllat PEM occurred mo re commonl y in sma ller 

families (33). The snme s tudy revcuJeo lh ;lt. mothers of severely mnlnoul~ islwd 

children were younger thnn mothers of mi Idl y and moder'n tely mnlnou rl s l .. ,d 

children, This same study shows that breast feeding wa s successful in only 37% 

of the severely malnoul'ished children compared to 58% in the mild to 

moderate ly malnouri s hed children. Among the s eve r e l y malnourished children in 

this st udy none of them we re sta rt ed on s upp lementary diet in lheir first six 

months of life . 

In Tanzania (34) hip;her percent.np'c of lind erwc ip.ht, stunted and wa st.ed 

children was observ ed amo llg children with D post- IJl rth Intervnl of less than 

24 months, than among: those wit ll ]Oll t ~(~I' Idrth jn t (~rvoJ s. 

Recent illness es s i gnificantly co ntribute In pre r. ipitnting mnlnutrition 

in marginally nourished chi l dren. Dia rrhoea exerts this Influenc e by 

depletin~ the body of fluid s. The trnrlitinnel pr ncr i r.c of wi thho lding food 

from the child suffering from diarrhoeal dispnses also plays an important ro l e 

( 35). Fever accelerates the onset of malnutrition by r educ ill[( food intake a nd 

increasi ng catabolic reactions in the organism. 

One study demonstra tes that ti,e nu tr i t i onal status of pre-school 

childr en based on wei ght for hei ~ht is a •• ocial~d willI the prrsence of recent 

symptoms of Illness, fev e r and diarrhoea (36) . [n this stlld~! s hi Idr en wi lh 

weight for he ir,ht less than - 2 Z-SCOH E valli"" had dOllhlr l h,·' Ilrevft l ence o f 

symptoms compared to tl,os e be t wee!1 1 I. SCU I ~ ~. 
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In Juba, southern Sudan. a prospective study shows that death in 

children was most often preceeded by growth fnltering (37). Severn attocks of 

diarrhoea and respiratory infection. were attribut"d to growth faltering 

whi ch finally resulted in death. 

The role of immunization prOI;rillllmes in improving the nutri lional s tatu s 

of childre n i s an important area to be studied . If diseases like measles. 

whooping cough and tuberculoRis are factors that precipitate malnutrition, it 

should in theory be possible to demonstrate that immunizations raise the 

nutrit ion,. 1 status of childre n benefiline from t he proernrnme. In a districl in 

Uganda, the nutritional status of children was assessed before and after a 

comprehensive immunization programme that went on from 1965 to 1969 and 

achieved a 63% cove rage (38). The increase in weight for age was signifi cant 

at 1% level. However, from 1968 onwards other services were ndded. especinl}y 

genera l "under 5" clinics a.,d it is IIOt po ss ible to sny t llot t he improvement 

was due to immunization a lone . 

A study in a Palestinian Refugee Camp (29) has shown that the rate of 

immunization for each antigen in healthy and undernourislled children was i n 

the range of 33 to 93% and 20-80% respectively. 
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CHAPTER III 

MATERIALS & METHODS 

A STUDY POPI ~LA TI ON 

Genale Awraja is found in Bale Administrative Re gion, in the soutll 

eastern part of Ethiopia. Accordinr. t.o ~lJe 19A 4 n"tionwide cens us, the i\wraja 

is reported to be inhabit ed by 223,691 people . It covers an area of 818,900 

hectars. Most of the Awraja is a hi ghland with an altitude of above 2 , 500 

meters from se a level. Wheat & barley arp the commonest crops. 

The Awraja has got four sma ller nriministr"tive units c"lled Woredas. 

There are a total of 103 farmers ' villaf~~s in the four Wor"da s. Dodolla 

Woreda , where the Awraja main town is located was chosen for this s tudy for 

reasons of accessibility. This Woreda cont"in. 33 farmers' villHRes. The 

study was carried out in 4 randomly selected villages. All Children in the 

age group 6- 59 months old in these villages were studied. 

B STliPYJJES 1GtL 

The samp ling frame is all villnees in the Woreda, which are 33. Of 

these, 2 villages where the pilot study had been conducted and one village 

where a growth monitoring project i s underway for about a year Dlld a half were 

excluded. Out of the remaining 30 vill ages 4 were selected on simple random 

sampling. 

The study is descriptive and an:tly t.i c . All childr"n in the av," group 

6- 59 months old in study villages wer r the s llbject. s of t.iIe st urly. TI", 

prevalence of rEM was det ermined. TIle rol e o f a ltr j bu : ilh l e f.p:t.o r s i ll P E~ I wa s 

analY7.t~d and the frequenr.y of '",heir Ilce l ll 'r' C' nee ill ','c: 1 lloHr'i': !i': i.I li nd IIn r!<:!r 

nouri :.. hed c hildren compared tiS sbO\\':! i ll. fir,. 
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C. SAMPLE SIZE 

The minimum sample size required for the study w~s calculated 

on the basis of the first hypothe s is which states tllat children started 

on supplementary diet later than 6 months of age are at a higher risk 

of being malnouri s hed. 0\.& p, error levels were specified as .0 5& 0.1 

respectively. The following formula (39) was used 

n = 
Z 0<- J ~ (I - 110) - Z ~ Jill (I -~ 

", - "0 
where; n=sample size 

Z = Upper percent pointof the normal distribution = 1.96 
'X 

Z(!,= Lower percent point of the normal distribution =-1.28 

-II, Proportion of malnourished children among those started 

on supplementary diet before the age of 6 months· 0.3 

-tto Proportion of malnourished children among those 

started on supplementary diet later than 6 months of 

age = 0.4 

Substituting for the above value s the calculated total sample size was 450 

i.e; 225 children started on supplementary diet before 6 months of age & the 

remaining 225 later than 6 months of age. 
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I).IJATA COLLECTION --- - .-- ._ - - --- .-

The purpose of study was communicated to farmers' vi llages through the 

Awraja and Woreda admini strations. Chai r men of the re s pective Peasant 

Associations were contacted in person by the principal investi ga tor and the 

field co- ordinator to facilitate parti cipat i on In the study villages. 

Residents were informed ab out the stud y durill!! vi ll,, ~p' meetings for other 

purposes and announcements made the day before data collectors (interviewers) 

go to the respective villages. Village l ender s fix the days of the week that 

are conven ient for the villager s by con s id erin g market and holidays and give 

an appointment date for the princ ipal investiKo to r and / or ti,e field 

co-ordinator. 

Houses in study villages were numbered with a plate of till on which is 

written the respective housenumber and llailed at the doors. After numbe ring 

houses a census of children 6 ·- 59 mon th s of af~(' waR mHde. The cen s us form is 

shown in Annex B. 

Interviewers were recruited amon~~ hi!~h school completes. An intensive 

training of 10 days duration was ,;iven on lHH<i to fl f\rrl injster th l~ qllp. stionnrtire 

and measure weight and height. The int e rviewers worke d in :; groups of 2, each 

group composed of a male and a female. All of tI,e illterviewe r s _penk the 

local language Oromigna very well. Instruction . thHt intprvlewers had to 

follow durin ); data collection is RhOW l! in t he Ann"". 

The qnestionnaire has got ~l pa rt s of ~·: h i dl I I: £' I i l· ~: t pr l " d(:al s \·,!j t h 

hOllseho Id / r.wther i nformn t ion. The ~; r: C O i i' l P:l r I. con ~ ; \ i li S ql\ ':~~ L j ('ll S pro I' t. 't i]\ .1 nr, 
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to the index (study) child. The third port is n spRce provided ror recordlnR 

anthropometric measurements. In part one variHbles like fRmily size, age and 

edu ca tional status of mother, income, an d ownership of cowls), chicken and 

vegetables was studied . The child questionnaire deals with age, sex, birth 

interval from elder sibling duration of breast feeding , history of recent 

illnesses and immunization status. The questionnaire is shown in Annex A. 

The quest ionnaire was translated to Oromigna and administered as such. 

The questionnaire was pretested all mothers that visited the health centre in 

Dodolla town for various reasons. Weight and height measurements were also 

exercised on children that visited the same health centre. 

After the questionnaire was pretested and Interviewers acquired the 

skill of meas •• ring weight and height a pilot study was conducted in 2 farmers / 

villages in 69 children. Some amm e ndments were made to the questionnaire and 

data for final study was collected from October 21 to November 26 , 1987 . 

Every questionnaire was verified every night for error. and missing data. 

During the study chi ldren with diarrhoea , conjuctivitis & sca hies we re 

trea ted by a health worker that goes out to t he vilin ges with t he 

interviewers. Drugs frir this purpose we re secured from the health cent re in 

Dodo l la & Bale regional medical store. 

Weight was measured by a han!ing Salter spring ha lance which has a 

capacity of 25 kgs . and caliberated by Int ervAls of O. lkg. CI.ildren were 

weighed "ith light clo t hing and their wei f: l,t re Garded to the nea rest O.lkv,. 

The scal e s Nere adjusted with r} r:noh'!l h'e .lrTht befo re p.vpry measuring- session. 
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Heigllt / lellgtll was measured by a wooden board lilat is made locolly to 

which a measuring tape with accuracy of 0.1 em. is attaclled and recorded 

accordingly. The board measures up to 130 ems and lI as a movable foot / llead 

piece. Children 2 years old and above had their standing heieht measured on a 

flat surface nnd with barefoot. They stand on the measuring board with feet 

parallel and the heels, buttocks and shoulders & back of the head touchin~ the 

upri ght. Tilsir lie ads were held erect, wi t h the Inwer border of the orbit of 

the eye in the same horizontal plane as the external cana l of the ear. The 

head piece is gently lowered, crushing the hair a nd making co ntact with t he 

top of the head. For children below 2 years of age r ecumbent (crown-heel) 

l ength was measured. The child is laid on the board and the Ilcad is positioned 

firmly against the fixed headboard, with the eyes looking vertically. The 

knees are extended and the fe e t flexed at rigllt angles to ' the l ower legs. The 

sliding foud piece i s moved to obtain firm contact with the henls and the 

length read(26). 

Ages of study children were recorded in months as reported by 

respondents. When date and/or month & year of birtll was remembered and 

reported by respondents it was recorded and the age of the child calcu l ated 

from it. 

Income was determined by asking for the number of quintals of harvest 

from different gra ins and cereals during the last Ilarvest seaso n and 

multiplied by the average local market price in Birr. 

Hi sto ry of morbidity wa s obtnined I.y asking mothers / proxy if the child 

had had diarrhoea , fever Rnd C011~h in the 2 we eks t lmp ~ef()re the .tudy. 
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Immunization status was ohtnined fl "Om Uw chi leis VrlCCinHtioll (EPI) cC1rd. 

When children did not have a vaccinatioll card illterviewers had to look for a 

BCG scar. 

Data were processed by a computer of the Iiewlf>tt Packard Hrand using the 

SPSS Soft Ware. The· data were edited for 100 rand um ly pi cked questionnaires. 

Cross tabulations were made for the variables in the study. Tests of 

significance were made by the chi-square method. Corrected chi-square was 

used for chi-square tests with one de~re" of freedom. 

F.LIMlTAT[o NS OF TI!,: STUDY -.------ "_ .- - .~.-- -.. "_ .. --. --. 

As all the study villages are runl and agrarian hy their very nat.ure it 

had been u:!realistic to ask for income on direct monetary terms. For this 

reason allnual harvest which is a uiliversfli source of subsistence in the 

villages is used as an index of income. The number of quintals of different 

cereals harvested by the family in ti,e previous harvest s.,ason WRS recorded 

and multipli ed by the average local markel price in Birr. Market prices were 

obtained from the Awraja agricultural office. Since other sources of income 

and indicators of economic status in the village set up l ike cattle, chickens 

and vegetables are not taken into accoullt it is expected tl,at incomes Dre 

under-reported. As the question is a sensitive and threatenin~ one it is 

anticipated that interviewers might have no t re po rted the exact quint a ls of 

harvest that the family had . 
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In the pilot study birth dnt~H of study chi l dren were reporled as 

remembered by mothers/proxy for 19 out of 69 (27 . 5%) children. No birth 

records were f ound as there is no trnrlition of keep in g birth certificates in 

the villages. An attempt to establish a lo co l even l s calender was not 

successful In that It could oilly Ileip mcmorles of 2 events thnt took place 2 & 

5 years ap;o respective I y. Establ.! s hi n': n (lc~ '(' lId,' I, I e ~. wo r ki ng local events 

calender requ ired an ext ensive study in each village which was beyond the time 

and personnel allocated for the pre sent study . Dev elopmental milestones did 

not he lp many mothers to determine npproxim'lte age in tile pilot st udy. Given 

this condition, it has become an impo ss ibility to determine ace of study 

chi ld ren to the exact mont.h. 

Since ace is one of the essential a llthropometl'ic meaSllrements besi(ies 

weight and height and CRn't be determined to the exact month in this study, 

the opt jon l eft was to li se the ill~e ln lif'\If' nciPrll an lh l'r) ~ lom{'lrjc in d j cator weiv,ht 

for height. It i s recom!1lendcd that 91'i~'1 r y reliance should be placed on 

I.eight for heigh t as indicator of present state of nutriLion ,,, ,d on heip-llt for 

age as indicator of past l1I!triti on (22). T! :" ,~! !t L ~\l's continue t:o stote that 

weight for hei p;ht is nearly jndcp""ri pnt o r II !'." ilpl."cc n ! & ]0 ye ars. 1\ WIIO 

Working Group (10) claims thnt wei ght for hej "hl is nn inrle.~ th"t i s 

particularly i mportnnt fo r the description o.f current h"'1lth st llt uS. ln 

circumstances where age can not be det crmilled exa c tly the use of wei ght for 

height for t he assessment of nu t rition.,1 stlltU" is pa rtic ul <lr l y "dvantlll:eous 

(22 ). Other workers ( ,11 - 42) hnd 'l;S » " I1, ,,,,'d 1.'\11 II", ;1I1~ hro p"metrjp ind ex 

weieht { or hr.j~~ht is j !tdC:lc IHle llt. ur ;I ~ ~" . 
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As the study deals with milny variable s as determinants of nutritional 

stotus, it was initially planned to conduct multivariote statistical 

analyses. For reasons beyond the capaci ty of tile Investigator this had not 

been possible. The gaps In the st udy as a result of this is duly acknowledged. 

G. DEFINITION OF TERMS (OPERATIONAL DEFINITIONS) 

1 . ilousehold - A unit of people living in the same house which include 

the mother/child pair & those related to them. 

2. Fami l y size - The total number of people living in H househo ld during 

the study period. This did not include guests and re s idents in transit. 

3. Quintal - A unit of weight Willch is about equal to 100 kg . 

4 . Literacy - Ability to read and write In Amharic a nrl / Oromlgna. A 

mother who can only read or write is considered Illit e rate. 

5. Years of formal schooling - The number of years of schooling attended. 

A mother who can read and write but never been to s chool will have 0 

year of education. 
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6. Parents - Biological fathers & moth e rs. 

7. Diarrhoea - Three or more loose stools over a period of 24 hours with 

or without mucu s and / or blood in it (35). 

8. Suppl ementary di et - An y kind of fnod item( s ) other than breast milk. 

9. EPr Card - The individual child's vaccinatio n card on whi ch is 

written the dates at which he /s he is Riven the different antigens 

(BeG, OPT, Polio & Measles) and kept with the child. 

10.BCG scar - A circumscribed sma ll scar on the right "pper arm (delt o id 

region) that develops after an intradermal administration of the live 

attentuated BCG vaccine . 

11 . Farmers' (agricultural) Producers ' co-operatives. An economic society 

through which farmers In a Pe~s~nt AssociAtion jo in the i r meO llS of 

production on their own fr ee will in part or as a whole under a 

s ine1e ndmillj~t.r<ltion o r iI r:nmmOIl pro perly so ns to pre<;erve and 

consolidate their common benefi ts (43). 

\ 12 . Malnutrition - Iveight for height Z- SCORE of l ess th,n -2 flccording 

../" to the NCBS r eference. The cut off point -2 Z-SCOHE is the equivalent 
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CHAPTER IV 

RESULTS 

Out of the total of 1128 chi ld,'"n that I.ere registered b), the census 

1020 (90,4%) were studied, These included " ; ~,j ( '}8,8%) boys and 522 (51,2%) 

girls (Table I), No information is collected conc'!r !ling non res llondents that 

enables one to determine sppci[.ie h(dIClViou,', The me,lJ l al~p of ~ tlldy children 

was 29,6 months. The children belollged to 763 hou seholds. The average number 

of children 6 to 59 months old in study houscholds was 1.3, For 914 (89.6%) of 

the children respondents were their respective mothers. 

The average household size in stllcl,' villaees WD S 5.4. The majority of 

the households (53.o%) hr\ve '1 - fi t'<lml l~' ml'ml J n r ~; . Ont' hflllctl'cd ninety seve n 

( 25.8%) households were members of filrmers! prOdtlCers l co-operatives!. Table 

II sllows distribution of annual income in s tudy housellolds , The averoge 

annual income was 347.2 Birr per hou s ehuld, The ownership rate for cowls). 

chicken & vegetables was 82.8%. 22.4' and 20.5~ I" that given order. 

On l y 8.9% of the mothers were able to read and write. Ei ght hundred 

fifty three (93 . 3%) mothers had never been to schools. Only 10 (1.0%) mothers 

have ren c hcd tile level of hj i ~h ~ ~ cll o ol. T ; l!Jl( ~ J I J s hows H f ~C or mol.lwn.; <It 

giving birth to their fir s t child. Abollt 50% RAve birth to their fir s t clli ld 

be fore the age of 20 years. SevenLy three (8. 9%) motller s lInd their first 

delivery at or before the age of 15 yenrs. 
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Three hundred ninety two (38.4%) of ti,e study children had their birth 

date reported to the exact date and lor month. One hundred sixty nin e (16.6%) 

chi l dre n were of the fir st birth order. 

Length of time breast feeding is con t inued for study chi l dren is shown 

in Table IV . Only I (0.1%) child was breast fed for l ess than 6 monti,s wllile 

536 (52.5%) children were breast fed for 2 year. and more . Hi.tory of 

diarrhoea, fever and cough in the 2 wep-ks time period before the s tudy was 

elicited from respondents. 35.6%, 40. 3. and 52 . 8% of the chi ld ren had 

diarrhoea, f ever and cO\lgh in the g:lven order . 

Three hundred thirty one {32.5!\. } I_;hjldre n h;I(J HI1 EP -' card. Two htlndn~d 

fifteen (21.1%) were completely I mmunl l~ d ns was evident from the CPl card uf 

the study children . There was evidence or flr.G ariministr;,lioll in 721 (70.8%) 

chi ldren either from the EP I card or BeG scar . 24 . 0%, 22 . 1% and 21. 6% of the 

children were found to be given DPT3, Polio3 ii Dd me"sJes. Fiy,llI' es iire shown 

in Tab l e V. The drop out rate from ~he fir s t to the third dose of OPT Nas 

18. 6~; . 

MeeUI wej[~ht of study child r p.11 by Hee s~r o \lp Hnd Sf' X is shown in TabJe 

VI . Boys \'lere found to be heavi e r th an g .~rls in a l l af! t~ ~ rol!p <; . 

Table VII ShONS ' the mean 1. .• ;l ,t of s t udy chj Id ren by age crou ps and 

s ex. Boys l'lepe sl i ehtly taller t h"n <:;I' ls in all age gl'Ollps. 
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We ight [or height Z- SC1RE c11st: ri iJlllillfl of' st"dy c hi l(\rell Is compared 

with that of the KCliS reference populatiofl (FIG . 2). The percentage of study 

chi ldren below and equal to - 2 Z- SCORE j,.; 32.3 wh ll " th i s [iE''' ·'' [or the 

reference population is only 2 . 3 . Among sl.,dy chi l dr~ n l2.B~ we re foul.d to be 

above 2 Z-SCORE compared to the reference !'op"lallon wl.le i. i s only 2.3%. 

Stunted children who l ater ha d an increas" in the i r weil(ht m .i!~ht have 

contributed to the proportion of these c ll ildren . Errors in measur ing & 

re cordinE weight & height mi !~ht a ls l) be one possible cxplilnaUon . On tI", 
other ha nd the pos s ibilit y that s uc h chi l lir e n exist in actua l! ty amon~st the 

study populati on is not easily ruled out. Overall there were more underweight 

and over weigh t children ill th,' st ud y popu lation lI' an In the reference. 

Comparison of the nutritional st atus of bo y~~ (:11 <1 1.0r 15 is shown lTable 

VIII). One hUlldred forty nine (29.9%) of boys B!'ct 153 (29.3%) of girls were 

malnourished . There was no statistically .i ~ni fj~nnt dlfferen~e In t ile 

prevalence of malnutrition In th e 2 .",,·s (\2 - O.02 . (I ,lf) . r Value · 0.8 ) . 

Table [X shows nutritional statu s hy family size. ~ o slnt i stically 

significan t diff~rence (X 2 = 1. 1 P Vil]lI" = 0.5) was fo.""l i n relation to 

family size. 

The number of chjldren 6-59 months of a~!(~ jn stuuy h()n~~nholds \>;as found 

to be strongly assoc i ated with malnlltrltlol'. ()(2 = 23 .7 (2rif . ) , P value < 

.0001). The prevalence of malnut.riti on in f ~ mj l ie" of 1, 2 and 3 children "",S 

22.7%, 37.0% and 31.3% t' ~~; p0cl iv r: ly. 1 il ~· HE i ,1n"'~ 1. 9 ( 8~:~ .• CI.: 1 . /1- 1.6) fo r 

families of 3 chil dren. See Table X. 

I 

I 
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Nutritionul status by current ar.r. of !llol.llP.rs i~ ~.how n ill Tahle Xl. 

Eventhough there was a trend of decren s illg rate of malnutrition with increase 

in age of mother, differences of st;1 ti~:;tica l sirr1liric(l llc (' \IIi.l~; Ilot see n (X2) = 

5.4, P value = 0.1). 

Table XII shows nutriti onal "tatHs by membpl'ship of families to farmers 

producers' co-operatives. The proporti e n of malnourishp.d children in member 

and non-member famili es was 30.1% and 2 : !.S~, respec tive ly . There was no 

significant difference (X2(ldf) = 0 .0 1, J> vallle = o. a) . 

Nutritional status by i ncome gro ups is ShO ~"fl (Tab·Ie XII I ). The rate of 

malnutrition in different income ~~ ro!l r~: did !!I'Jt show any tJj ff(~rp.nce 

lx2 (4df)= 1. 8 . P value = 0.7) . 

The r ate of malnutrition among children tn monogamolls & po l ygamous 

familie s is compared (Table XIV). 30. l ~ & 29.0~ of t i, e children in monogamous 

and polygamous families were malnourish ed. The chi -square val ',e wi th one dC 

was .09, P value = 0.7 . 

Nutritional s~atus of study chil.i ren by mothers ahilit y to read and 

write and years of formal schooling i s shown in Tables XV(A) Rlld XV(O). The 

proportion of malnutrition amone children of iitcr ;,te mo tllers was 32.8% , while 

that of illetcrote mo t hers wns 29.4~. The l'u was nbo ut tI,e snme porportion of 

malnourished children of mothers 1<11 0 hn d nev!'r hp"n to school 12CJ . [):I.) "lid 

those who had some h.i gh S ;!l'.)o l t:dltc ; ~ "'. i~""· , 

9 15,and 11 \\'ere not cO:'lpara. hJe fro !'~ \-: ', i"11 no r f' rt~~ n nabl e con c )l1sjon can he malh·:. 
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Separation and de ath of either or both pare ll ts did not. s ecm Lo influellce 

the nutritional status of the child (x 2 (4df) • 1.8, P val lIe = 0. 3 ) Figures 

are s howlI ill Table XVI. This may be attrlbutnble to the fact that the 

extended f amily tends to cater for orphaned children unless Lhis occur s in 

massive numbers. 

Nu tritiona l status of study children hy ownership of the households of 

cowl s , chi cken and vegetables is sllown ill Table XVII. Tile proportion of 

ma lnour is hed children in families that own and do lIut own COl;(S ) was % 29.4 & 

30 . 4% r espective ly, 29 .6% ch ildr en in hous eholds that ke e p c lli ckens are 

malnourished and 29 . 5% children in hou seho lds that do not keep chickens are 

malnourished. 30.4% and 26.4% of the children in hou s eholds tllat grow alld do 

not grow ver.etables are malnour is hf!lj re s p"cl.i vely. Owner s hip of cow (s). 

Chickens and vegetables were not found to predict nutriti onal s tatus. 

Birth interval from elder si bl ing di dnol. signif icantl y I nf! uence 

nutriti ona l status. Results are s ll own III Tnble s XVIII(A) & XVIIIIS). 

However , there were a higher proportion of malnourished childr en amo ng those 

with shorter birth intervals . 
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Nutritional s tatus by lunr,t h of time bl' east f eedinr, wa s co ntinued i s 

shown in Table XIX. The length of time tIle child is breas tfed wa s inversly 

related with the nutritional s tatus ( X ~ (3 df) " 11.8, I' villue = 0.008). 

It is suspected that children tllat are breastfed for a longe r period of 

time are also deprived of supplementary feedinr, un the as sumption that breast 

milk meets their nutritional demand. While in the olle hand tIle nutritiona l 

requirement of the infant / child increas es wi th age , it i s an established fa c t 

that the quantity of breast milk decreases witll time. This ma y be one 

possible factor that contributed to the poor nutritional status of children 

that are breast fed for a longer period of time. Be s ides , t Ile difference in 

the duration of time off-breast milk among t he childr en makes comparison 

diff icult. 

Chil dren that were started on supplementary <ijet(sj hef o re the af.:e uf 6 

months did not fare better in their nutritiona l status (X 2 (ldf) = 0, P value = 

1 .0). As the number of children who had supplementary diet be fore the age of 

6 months was very small, i.e, only 6 (0.6"0 ) it was diffi cult to make any 

valid conc lusion. Results are shown in Table XX, 
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IIjstol' Y of I' ecent illnesses, diarrhoea, f(!ver alld CflllEit \-;I:rr: found to b{~ 

stro ng predi cto r s of malnutrition (Ta ble XX I) . The inc idell ce of tl lnse di seases 

was significantly higher among the malnollri s hed childr en. The relat.iv£! ri sk 

for ch ildren who had diarrhoea, fever & co ugh was 2.7 (95" CI =2.G - 2.7) , 2. 0 

(95% CI=1.9 - 2,0) and 1.5 (95% CI=J.4,1.5 ) with P value s of <0.0001, <0,0001 & 

0.007 respectively, 

Nutritiona l status by immunization status is shown in Tables XXII(A ) & 

XXII(B), For all the antigens except mea s les the proportion of Immllnlzed 

children among the malnourished was significantly higher than that of the we ll 

nourished. 18. 8% of the well noul'i s l",d <1 nr\ 27.2,\; of t hn llllder lIouri s hed 

children were completely immunized, The difference wa s statistica lly 

significant (X 2 (2df) = 47,3, P vallie - 0,(02), The HH for parlially and 

fully immunized chi ldren was [, 3 (95% CI =i .2- 1 , 4) & \ . 9 (95% CI =I.8 - 1 .9 ) 

respecti vel y, 

Incidence of rece nt iIJllcs s(!S by irJlm ulliz<ttioli s L;,!\Is i ~ e. hOWIl (T;lIJle 

XXIII), For all tile three di seases, i,e, Diarrhoea. fever Blld cough the 

incidence was cons istently hi ghe r among t ile fully immllnized when compared to 

the partially immunized or not imm llnized at all , but the differ ence was IIOt 

statistically significant. 

The tables refered to ar e presp. nteli ill lhe foj 100o,J j1W prlP'(~s. 



flALE 

~(mon th s ) No. ( % 1. 

6 - 11 20 (2 .0) 

12 - 23 98 (9.6) 

24 - 35 110 (10. 8 ) 

36 - 47 124 ( 1 2 . 2 ) 

48 - 59 146 ( 1 ~ . 3 ) 

- 31 -
Tfl BLE I 

.------ ----- ---- - --
FF.MflLE TOTflL 

No. ( %) No. thl. 

22 ( 2 . 2) 42 14. 1 ) 

91 (8 . 9 ) 189 ( 18. ~) 

120 ( 11 . 8 ) 230 122.5) 

141 1 ]3.8) 265 (26.0) 

1-18 ( 1 4 . 'I ) 294 ( 28.8) 

_ T'-'o"'t""a.=.l ____ -'498 L4~'§J __ .--".22 J''..I 2.1-) _~I,-,,02..Q . jl Q!L.Ql. 

TABLE II 

Annu a l In come Distribution 

n = 763 

Households 

Inc ome (Dirr) No % 

0- 100 216 (28 .3) 

101 ~ 300 180 ( 23.6) 

30 1- 600 259 (33 .9) 

G0 1- l000 64 8.4) 

1000 + 44 1 5.8~ 

Tot<ll 7G3 lQQ..O __ 
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TABLE III 

Age of mothers at givi llg birth to their fir s t chi ld 

Age 

n = 9 14 

~lot h ,,-,~_ 

at first d£! jivery ( y_qil.!.:~l No . % 

< 15 73 8. 0 

16 - 17 15 7 17 .2 

18 - 19 206 22.5 

IJ\DLE IV 

Duration of brea s t feeding for studv chi ldren 

Duration (months ) 

l ess than 6 

6 - 11 

12 - 23 

Tot,,] 

No 

1 

321 

162 

,. 
" 

O . 1 

31.5 

15.9 

I O~' " ]OIJ.(J ------ -_ ._- .. - .. - --
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TABLE V 

Immunization status of study children for different antigens 

Antigen 

BeG 

OPT complete 

Polio complete 

~Ieasles ___ _ 

II = 101 8 

No % 

721 70.8 

250 24.6 

225 22.1 

220 21.6 
- - ~-----~-- -. - - -

TABLE VI 

Mean weight of study children bv age groups & s~x 

n - 1020 

Age ~la I e F0.male Sexes cOIold Hed 

Groups X(+S.D)* X( >5.0)* X ( >S . D) * 

6 - 11 8.3(1.3) 7.8(0.9) 8. 1 ( 1 . 2) 

12 - 23 9.3 (1.3) 9.1(1.8) 9 .2 (1 .6) 

24 - 35 12.5(1.0) 11.0(1.6) 12.2 ( 1 .8 ) 

36 - 47 12.9(1.8) 12.3(1.9) 12. 4 ( 1 .20 

48 - 59 13.6( 1 .6) 12. 4(1.9) 12.6(1.8) 

12.1(4 .4) 11.3(3 .5 ) 11.7(4 .8) 

.----. . . --------- - ---- -

* Weight in kg 



Sex 

Male 

- J4 -
TABLE VII 

Menn height of study_childre" by aee group & sex 

Ap;e 

Groups 

~l a 1 e 

;;(+S.O)* 

Female 

II c 10 20 

S('x(>s comld npd 

X!+S.O)* 

-------------- .~-.--.- -- ------~---

6 - 11 

12 - 23 

24 - 35 

36 - 47 

48 - 59 

* 

72.1 ( 3. Ii) 69.8! 3. 1 ) 

74.8( 1.8) 74.C( G.2) 

82 . 6( 6.8) 82.3( G. 2 ) 

8G.7(11. 'I) P4.511 2 .8) 

89.0( 7.0 } 87.1l( 6. 6) 

83. 1 (IO.3) H2.8 (IO.1 ) 

TABLE Vll I 

Nutritional status by sex 

70.9( 3 .5 

74.!l( 5 .5} 

82.3( 6.2) 

e5 . f; ( 13 . 1 ) 

8S.4( 6.8) 

83.0 110 .2 } 

n = 1020 

-------- ~ 
\VeIl Nourished Un de !' Nn ll rjsheLl Tol.a] . .. - . - _. - ---- . - -- -

_ . 

No % No % 

349 (48.6) 1 '19 (4 9 . 3 ) 1~1l( '18 . R} 

Female 369 (51 . 41 153 ( 5_0,JL ___ Q..2_g,L':L 2 L 

718 100.0 302 100.0 I0 20( !00.(1) 

X2 .02 P va l ue O. H 

• 
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2 to 3 

4 t o 6 

> 7 

Nutriti onal stntus bv f a mil y s iz e 

n = 1020 

No % No % 

76 10 .6 37 12 .3 

386 53.8 ] 66 55 .0 

256 3;;.7 ._. ____ jJ!L_ .. 3_2. 8 ---- -_ ._--_. 

71 8 100.0 302 ' 100 
--'-'--"'--~' .--- _._- ... - .. _ .--

1 . 1 P v(1 Jll e 

TAB LE X --- - -

No % 

I 13 I 1 . 

5 4.1 

_ _ --'3~5 5 34 . 8 

102 0 100.0 -.- -- .-. '. ' .. _-

Nutritional st a tus by numbe r of c hi l 'lre n in _s t l:!])' hou,c.holds 

11 1020 

_ .. _ .. _ ------_.- -_.- _ ... _. -_. __ ._. _ .. _--

No of e ll II Lir e ll _J'le Il!.'!? u!:, Ls_h~!-,-I ___ IJ IVj" r llOI\l' i ., iJ ed __ .... . Jot: n I 

in 

st udy hO Il " r ito l ds 

1 

2 

3 

No 

39 4 

29 1 

33 

71 8 

% No 

54 . 9 116 

40 . 5 171 

4.6 15 ---_. 
l Oa 302 

.. No ~ 

" .. 
33. '\ 5 10 50. 0 

:i6.0 4(;2 4:>.3 

5.0 4S 4.7 - ----" 

100 10 20 11)0 

---_. 

I 
I 



Age of mother 

(years) 

< 20 

20 - 25 

26-30 

Above 30 

- :3 n 
TABLE XI ----

Nutritional status by cur rent nee of mother s 

No 

66 

134 

181 

No 

33 

69 

81 

% No 

U9 

203 

26 2 

33--,7 ___ 46.9 ,._ ., . __ . , 119 __ Xl.:. 'I __ .J3fi ... _4~~7_ 

7 1"'8'----"1~0 0 . 0 

x2 f>.1\ • r v a 1 110. t ). 1 

TAE LE X II 

Nutri tional status of s_~_.~hj ldren b'C_l!lem bersJl.!n of 

the family to Farmer's Co-op.frat. i Vp.s 

n = 1020 

Memhe r s hip \vellnollr'"h poj Tntf\ 1 -- .. _ . . _- _ . - - --

No % No No 

No 539 (7;;.1) 225 

Yes 179 ( 24.:.9 ) 

718 (100 . 0) 302 100 
• 

n . /) 

J 
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Nutritional slatH s by in come v,r o \!QE. 

n = 10 20 

-----.--- . __ ~ _ __ ~ • • _ _ _ __ . ____ _ 0-

~--. 

I ncomr~ r.ro ll ps .Ji"'I .lno.lIf j ,kd l inrl l)r nOll !' i s i)('d Totnl - ----

(D in ) No % ~~ o o . ~ () % 

0 - 100 199 1'2 7. 'i ) 75 12 'L 3 ) 27 ,l ( 26 . 9) 

101 3 00 173 (2 .1 . . ] ) 'i ;:, 12 4 . H ) 2,13 (2 -1 . 3 ) 

301 - 600 234 ( n.6) [09 ( :J6. I) 013 ( 33 . r, ) 

60 1 - 1000 68 9.5) 2~ 8. 3 ) 9 :.1 9. 1 ) 

Above 1000 44 6. II 18 11.0 ) R" ,~ G.l l 

7 lU 1110.U 302 100 . () 10 20 100.0 

1. 8, I' V<l] uP 0 . 7"_ 



Monogamous 

Pol YfO<!mo us 
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TABLE XIV 

Comparison of nlltrit! ollal s tatu. of children in 

mono & po] v~: l mous f "'''.iL! es 

• 

n = 1020 

--------
Iv,, ] 1 nouri s hed 

No % No % No % 

414 57.7 178 58 .9 592 58 . 0 

304 42.3 124 42 . 0 

- - ----- - - - .-- - .---- --- ._- - ---- -

718 100.0 302 1 00.0 1020 lOO . O 

O.O~) , P \· ; ~ l · 'r. n. , 
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TABLE ~L 

Nutritional s tatus by mot hers ' ability t o r ead and wril ~ 

n = 10 ] 9 

Mothe rs' ubil i ty to 

rend and write 

Yes 

No 

Schooling 

( Years ) 

o 
1 - 6 

7 - 8 

9 

No 

58 

659 

% 

8. ] 

01. 9 

No 

28 

274 

x2 0.2. P value O.H 

'\; 

9.3 

90. 7 

No 

aG 
% 

8 .4 

933 91 . 6 _ .. _--_ .- ---

Nutritional stu~ years~form~schooling 

attended 'bv the mother 

n 1020 

No % No '\; No % 

678 94.4 277 9 1.7 95;:) 93.6 

16 2.2 14 4.6 30 2.9 

]6 2. 2 8 2.6 24 2. 4 

8 1 . 1 3 l.,O __ ,.U __ L _1 

718 ] 00.0 302 100.0 1020 100.0 

1.;:) . P ,:;.1 1t ~~ 0 . 2 

J 
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TMl'.E XV I 

Nutrit ional s t a tus of st !,cty chil dr en hv separa tion 

and death of eith~ r or _bQ th~AcPQ1~ 

n 0 102 0 

State of parellt s 
.. _ - ----- - -------

we 11 nOll!' i !ihf'tl 1 \I]rh~r'nn \lr i ~ h prl Tot-;ll 
_. - --.~ - .- ._ - - - - - - - - -_ . .- ._---

No % No '\; No ?" 

Both a]jvc ,~ together fi4H 2fl1 q :~ . 0 !)?q a 1 . 1 

Both alive but separat ed 20 2.8 6 2 .0 26 2.5 

Only mother alive 21 2.9 ]0 3 .3 ~j 1 3.0 

Only fath e r alive 11 1. 5 0 . 3 1~ 1.2 

Both dead 4 1 .3 22 2.2 - -_ ._ -_ . . . __ . _. 

x 2 :;. .j .B. P V(ljll(' = o, ~, 



- II - , 

Tt, " LF. XVII 

n 1018 

O\;ner s hip status 

T'll;}l . - - ---- .. 

No % No % ~o "6 

Cow (s) Yes 607 81. 7 2::;3 84.1 860 84.5 

No 11 0 15 .3 I~ 15.9 j :; -:'1 •. v 13.:> 

Chicken Yes 159 22.2 ~7 22.~ 22fl 22. 2 

No 558 77.8 23·1 77 . 7 792 77 .8 

Vegetables Yes 153 21. 3 5:'> J8 . 3 2Un 20 .4 

No 5.64 __ 7..8 . 7 246 8 1.7 810 79 . G - -_ . __ . - -- - --.-. 

Cows 0 .02 0.8 

Chicke n 0 1 . () 

Vcgetabies .0 0.3 
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TABLE XVI I L1Al 

Nutritional s tatus h~J:J: inte rv" l from elder sibliClji 

n = 843 

Birth Interva l 

(months) 

No ~ ~:o % No % 

12 3 0. " 3 1 . 1 6 0 . 7 

12 - 17 79 13.7 30 I 1 . 4 109 12.9 

18 - 23 47 8.1 27 10 .2 74 8.8 

24 - 35 211 36.3 112 42.4 323 38.3 

36 ~.3JL .. _H . ..L. _ ___ .92 34.8 :1.1 L __ n,.L 

_5 79 __ )On,o_._ ... . . _ .2G~. ___ JOO _ _ ..• ...!\ ."J3 ... _ 1.00 . 0 

0.2. P valne .. 0.1 
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TABLE XV ] II (B) 

Comparison of nutritionnl st".!2'~f chi ldren born at 

intervals of l ess than nndJ:}cater than 18 months 

n 843 

Birth Interval 

(months) 

--------------.-

< 18 

> 18 

No 

99 

480 

% 

( J 7 . 1 J 

(82.9) 

No 

43 

221 

579 (100.1)) 264 

X2 0.04, P value 

% 

( 16 .3) 

(83.7) 

No 

112 

7(11 

( 100 . () J 843 

0.8 

% 

(16.8) 

(83 .2) 

(100 . 0) 
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TABLE XIX 

Nutritional status by length of time breast feeding continued 

n = 1020 

Length of 

Breastfeeding wellnourished undernourished Total 

(months) No % No % No % 

< 6 1 0 . 1) 1 0.1 ) 

6-11 232 (32 .3 ) 89 (29.5) 321 (31.5) 

12-23 96 (13.4) 66 (21.9) 162 (15.9) 

~ 24 389 (54.2) 147 (48.7) 536 (52.5) 

718 (100.0) 302 (100.0) 1020 (100 . 0) 

X2 11 .8, P value 0.008 
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TABLE XX 

Comparison of nutritional status of children s tarted on 

supplementary diet before & aft e r the age of 6 months 

n = 1020 

Age at start of 

Supplementary diet _w_e_I_1 no!-,_r_i s_h_e_d __ _ _ .!!.~l_d_e_rno~lI: i s 1.1ooeooct'---_-'-To ta I 

(months) No No % No 

4 (0.6) 2 (0.7) · 6 (0 . 6) 

714 (99.4) 300 (99.3) 1014 (99.4) 

718 (100.0) 302 (100.0) 1020 (100.0) 

x2 0, P value 1.0 



Symptom 

Diarrhoea 

Fever 

Cough 

- 46 -

TABLE XXI 

Nutritional status by history of recent illness 

No 

Yes 

No 

Yes 

No 

wellnourished 

No 

512 

206 

465 

252 

358 

% 

71. 3 

28.7 

64.9 

35.1 

49.9 

n = 1020 

No 

145 

157 

143 

158 

122 

% 

48 . 0 

52 . 0 

47.5 

52.5 

40.5 

No 

657 

363 

608 

410 

480 

• 

% 

64.4 

35.6 

59.7 

40.3 

47 .2 

Yes ...:3""5",9~_-,5,,,O,,-,-. 1.'--_____ U\J. __ _ 5.\J .. 5 _ . _538_----..22...J! 

Diarrhoea 

Fever 

Cough 

X2 

49.3 

25.7 

7. 1 

P va lu e 

< 0.0001 

< 0.0001 

O. 007 



Antigens 

BCG 

DPT3 

~Ieas] es 

- 47 -

TABLE XXII (Al 

Comparison of nutritional ? t"t. U~_0f chilils.~n thRt are 

immunized and not immunized by antigens 

Yes 

No 

Yes 

No 

Yes 

No 

BeG 

DPT3 

. Measles 

No 

489 

227 

144 

572 

1GB 

560 

% 

(68.3) 

(31.7) 

(20.1 ) 

(79 .9 ) 

n = 1018 

No 

232 

70 

106 

196 

% 

(76.8) 

(23.2) 

(35. 1) 

(64, 9) 

(21 .8 ) 64 ( 21 . 2) 

(78 . £j, ____ ,238, ____ DLiU_ 

7.0 

0 .0] 

P value 

0.007 

< 0 ,0001 

0 ,3 



, 
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Nu t r i t i o n!'L~ t,,_tcl1 s __ of ~~ udL£!l i Ids_e n 

~verall imm"'lLz-,,-!)on-'2 t~~us 

Immunization 

Status 

No 

Not Immunized 222 

Partially Immunized 383 

Completely 130 

% 

(31. 0) 

(50.8) 

(18.2) 

No 

69 

15 1 

82 

n = J017 

% 

(22.8) 

(50.0) 

(27.2) 

No 

291 

514 

212 

% 

(2 8.5) 

(50.4) 

(21.1) 

715 (100.0) 302 (1 00 .0) 1017 (100.0) 

'17.3 Pvalup. 0 . 002 
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TABLE XXII I 

Comparison of Incid ence of rec0nt illnesses 

in immunized & not immunized children 

n = 1017 

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

Symptoms [l;ot Pill·ti all y Comp\ptely 

Immunized f mmllnl ~ pd Imm unjzp.d ---. - - ---- .---- ~ .. - --- -- -- -- -. -- - - - -- -

No % No % No 

Diarrhoea Yes 95 32 . 6 183 3!>.6 84 39.5 

No 196 37 . 4 331 64 . 4 128 60.5 

Fever Yes 111 38 . 1 207 40.3 92 43 . 7 

No 180 61. 9 307 59.7 120 56.3 

Cough Yes 151 51. 9 271 52.8 11 5 54.2 

No 

Diarrhoea Fe ver Cough 

2 . 5 1.6 0 . 2 

P value 0 .2 04 0.8 
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TABLE XXIV 

Re lative risk for signific~nt bivariate 

associations with ma lnut riti on 

Vari able 

I.No . of children 6-59 

months old in t he 

family 

*1 

2 

3 

2. His to ry of diarrhoea 

in tIle l ast 2 weeks 

* No 

Yes 

P vale 

< . 0001 

<.0001 

Cr ude Re l ative Risk 

(9 5% CI) 

1. 9(1 . 8-1.9 ) 

1 . 5( 1.4-1.6) 

2.7( 2.6 - 2.7) 



3.History of fever i n the 

in the last 2 weeks 

* No 

Yes 

4. History of cough 

in the last 2 weeks 

'No 

Yes 

5. Immu nization status 

*Not immunized 

Partially immunized 

Completely immunized 

<.0001 

.007 

. 002 

- :>1 -

2.0(1.9-2.0) 

· 1.5(1.4 - 1.5) 

1 .3( 1 .2-1.4) 

1 .9(1.8-1 . 9) 

'Reference categories for relative risk calculations . 
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CHAPTER V 

Discuss ion 

Because of the difficulty in determining th e age of study clli l dren to 

the exact month it was not possihle to use the age dependent anthropometric 

indices , i.e, height for age and weight for age. The rel ative ly age 

independent anthropometric index (22,11,12) "eight for heir,ht is used. A 

deficit in weight for heigh t termed as "';Bsting" is said to be the best 

indicator of current health and nutritiona l .tatl). (22,1(1) 

The prevalence of PEH i n this study (29 .6% ) is hi gher than "hat had 

previously been reported as 6 . 43% (8) & 20.S'\; (14) in oth"r parts of the 

country that used the same anthropometric index . This must be seen in light 

of 2 essential cons iderations. The first consideratio n I s the fact that 

this study used Z-SC OHF.S to present the datil unl ike the oth~r st uriie s which 

used percentage of the median. Even thouch it is stated that - 2 Z-SCORE is 

the equ i va l en t of 80% of the refere nce m."li" n wei~ht f"r hei p- ht the 2 

measurements give quite different estimates of prevalen ce . In one study(10) 

of weight for height of children, 27't h ~ d Z- SCORES of -2 or b,·low. whereas 

only 15% were below 80% the reference median. 

The second consideration may be that of the sea'Oll fa ctor. This study 

was made on a pre-harvest seRson when the fnmiJyts [000 s tar!! is nf~arly 

depleted ,.hich directly infl u0 11 ces thf' ftmn""~ of f ood conSll mnti on. [n 

Banglades h (28) the prevalence of s':ve l':! rP a111l.11rit i on j e. h·(·;~'. ~lt for 



,- 53 -

age l ess than 60% was 15.0% and 25.6% in a harvest and pre- harves t seasons 

re s pectively. Howeve r, an attempt to compare tl,e wei ght of children dl,ring 

the "hungry season" and the "harvest season" in Lake Zwai area (Ethiopia) 

did not reveal significant wei ght variation (44 ). 

Regional differences may also have contributed to the difference in the 

incidence of malnutrition in different parts of the country. 

There was no difference in the incidence of malnutrition among boys and 

girls in this study. In Tanzania (31) there was no difference In the 

nutritional status of boys and girls. However, workers in Jordan(29 ), India 

(45) and Bangladesh (28) have shown a better n"tritional status in boys. The 

explanations given were social and cultl,rnl factors that are more in favour 

of boys. 

Contrary to what was expected and found in many other studies 

(24,25,28,30) family income did not help in improving the nutritional status 

of the study children. As the average annual inco me was 347 Birr (below 200 

USO) the entire community is poor. This may a lso be explained by the fact 

that all children despite differences in family income are equally exposed 

to the unhygienic village environment that adversely affec t nutritional 

status. Unlike urban areas (24) it is doubtful if a belter income in the 

villages brings about any change in child reari ng nnd feedin g practices. A 

study in Bangladesh (28) s hows that a hi gher f amil y income wa s helpful in 

improving the nutritional status of the children of ecJucated mothers than to 

those of illiterate mothers. In a tracl;' .i onal con''''"' l ity whf' l'P the maternal 

illiteracy ra te is above 90%, it m ; ~ y Il l't be slIrpri "j l!':' i ( iP; :'! lHlJh~ 

resources an! not c x plo ! lt~d t.o t hp tw" ! h:'~;\lW : " { (' . " I(lr- · : ~ , ('(·. 

J 
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Absence or presence of cowls). chicken & veeetables In the household 

did not discriminate between tile nutritional status of the study children. 

It is pos s ible that parents may n6t fep~ their children with tllCSB essential 

nutrients for lack of know l edge. Information as to what household s do with 

the cowls) milk. chicken &vegetables (for sale or hou s eholds consumption) 

and whether they feed their children with these food items mi ght have shown 

a different picture. As the data on the ownership of the se a s sets was 

co ll ected on only a "yes" or "no" dichotomy. information on tile quantity of 

these items might have also sheded s ome light on the matter. 

Unlike family size. the number of children 6- 59 months o ld in the 

household was found to predict the n" trllinna l s t"tus of the child . i.e. the 

greater the number of children the hi gher til e chance of their being 

malnourished. A summary of nutrition studies in Tanzania (31) states that 

while most studies did not show correlation between family size &nutritional 

status few studies have found a worsening of nutriti onal ' s tatus with 

increasing family size . Workers in India (33) have shown a higher incidence 

of severe PEM in smaller families. While in theory nne would expect a 

higher malnutrition rate with increase in f amily size, the eni Bma behind the 

finding to the opposite raises special interest. 

The number of siblings had be en found t o be Associa t ed wi t h th e 

nutritional status of the child in Br az il (30). Thi s [indine coin c id es with 

that of the pres ent study. The more the numbe r of children be l ow 60 months 

of age, the l ess the time to care for eHch chi ld "nct t he le ss thn f ood s har e 

per cllild. 
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Polyg<lIllY, in the prescnt !->l urly \~ ; \S Iwt found to he ;)ssocii-d.cd wi til 

malllutrition A study In Malawi (32) has sho."Il a higher percental:e of 

malnutritioll among children of fathers WilD lInd more thall one wife. willie in 

Tanzania (31) there was a belter nutrlliollal . tatus among children whose 

father had 3 wives. Whether Polygamy re present s an economic we ll being of 

the father and hence an Improved living condllion wa s entertained as a 

possible explanation for the findln~ in Ta nzania (31). 

There was no difference In the r i.le of m •• lnutrlLinn amOllf: children of 

mothers in diffe rent age groups. A sturly in Illdia (33 ) has found out mo t her s 

of severely malnourished chilllren to be younr"r. The chalice of the child of 

the young and inexperienced mother to b ~ millno1.lri shed ( 33) mi !;ht perhaps be 

balanced by the fact that the older and exp"rienccd mo ther will usually hav e 

more children to look after in the population under st udy. 

Literacy and education of th,. mo t h"r were nnt r'Junri to he of benef it in 

terms of the child ' s nutr itional well hein~. It sJo0 "ld he Ilntpd thot thp. 

study population was predominHntly il lr le rHt~ nn(1 ' " litrracy i s " very 

relative term here. Mor e than 90% of the mothers of t he stud y chi ldren were 

illiterate & only 6 . 5% of them had eve r b""n to s chools. Onl y I .1% have 

reached the level of high schools . Besi de " it i s t1 nlif:e ly for a mother to 

change the culture and trncUtjon in which sl!(~ hH~~ hpp n brollgilt llP ;ttld 1 iv(~d 

in with only f ew years of schoolin g. In addlt ion .·: hilt i s ti\ll <Yh~ in schools 

might have been of little or no heip in challl'ing (",, · · s l i"in?: cty l e. 
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Only 6 (0.6%) children were started on s lIflpl"ment.ary diet before the 

age of 6 months. As these represent an insl~nificant proportio ll of the study 

children it was difficult to make nny valid comparisnn Hnd conclusion . This 

study did not investigate what constitutes the supplementary fe eding. Had 

this been done it would have been possible to compare nutritional status 

with the kind of the supplementary di et e iVC11 to chil dr~n. 

Although there was no statistically sir-nificant difference in the rate 

of malnutrition · among children born with sllOrter alllJ l onger post - birth 

intervals a trend was observed. This waD more apparent among children with 

post-birth intervals of less than 3 yenl·s and grenter thnn or e'lllal to 3 

years which have a malnutrition rate of 33.6% and 27.8% respec tively. In 

Tanzanian children (34) a higher percentar-e of malnutrition wn s observed 

among Lhose with post birth intervals of less than ~4 montll s than those with 

longer birth intervals. A study from Ncp"l (4()) J.'monstr'lted th~t chi ldren 

with a pre or post birth intervals of less than 30 months had a much higher 

risk of dying when compared to those with longer Intervals. fr this findlnR 

was to operate in the present study pnpulation it Is possiblc that many 

children with s horter birth intervals hRve di ed (which would mostly he 

malnourished) without being detected by a stlldy whl ~h is a cross sectional 

one. In other words. had those chilrll·C II with short~r birth int~rvals 

survived during the study period. ti,e true bi,·th intervaJ thRt .leterm]nes 

the child's nu tr itional status woul., have been det"cterl. 

There is increasing evjdenc~ 011 the role infection p l :,ys nn t he 

nutritional status of children (.21 ) . The 3n tllrop 0'l1 p tric Index 0r 1I" " \ ~ ht for 

height which explains the current he" I t h sial ''', of 1lle ch i 10 more t han Hny 
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of the othe r tndj ces, i.e . wejl!ht for af~ 0. nnd hei l!ht foT' age was s hown to hp. 

s i gnif i ca ntly a ffected by rece nt illnesses (1A, 47) . In ' th e prese nt study 

history of fever and diarrhoea in the 2 w""k s he fore t he s t.udy were f ound t .O 

be strong predictors of malnutriti on more t hall any of t he variable s studied 

(P-values < .0001). A positive history of cough wus also associa t ed with 

poor nutriti ona l s tatus (P va lue = . 007). Tile reported Incidence rates for 

diarrhoea, f eve r and cough. 35. 6%, ~O. 30% and 52 . 8%, re spectively were very 

high by a ny standard. 

It was a paradox that i n the pres~IIL s tlldy i mmuni ze d children tende d to 

be malnourished. Thi s was conU'nry to "Itnt oue would expect. A study in 

Uganda (38 ) has shown an in crease in wnlght for aee of chi ldren after an 

immunizat ion programme tllat ac hi eved at totRI ~overa ge r ate of 63%, The 

percentage of children that are fully i ~mun i zed in the presell t Bl ildy "as 

only 21,1%. One study (48) found ou t cll il dren immuni ze d with the anti ge ns 

BeG,pol iO,DPT .<ho a l so were below 6 months of age suffered sta ti stica lly 

s ignifi cant r eduction in t heir wciITht for a ~e . The s tudy cltl [,Iren were 

followed for 30 to 90 days a ft er i mmun lz ntion . In the Rame st ud y immunizpd 

childr en who also were be la .. 80% of til" Harvard media n we ight for age 

experienced l arge r decrease i n t heir nll t rltionRl l evels than tho se ahove. 

The prevalence of diarrhoea , f eve r & cOllgh I<as h l giler among fully 

immunized chil dren. The difference was not stat i s ti cH I I y s i ~ !lificant. 

\~ether children that are freque ntl y brollf:ht to immuni zation ses sions pres e nt 

a parti cular ri s k group r ema ins t o be inves tt ~Htcd. 
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CHAPTER VI 

A. Conclusions 

As the present study i s a cross se c tional one, no attempt is made to 

establish a cause effect relationship betwee n the vari a bl es tha t are studied 

and the nutritional status of the stud y chi ldren . With all its drawbacks 

however, the s tudy has brought some important findines to f oc us on . These 

are believed to be of particular benefit to the co ncerned Pile worke r 

especially in the MCH sector. 

1. Very few children (0. 6%) we re started on s uppl ementary diet before 

the age of 6 months. Efforts mus t continue to tpach moth ers to g i ve their 

children supplementary diet at the ri ght time that i s both qualit atively and 

quantitatively sufficient. 

2. The greater the number of young chi ldren in a household the higher 

the like lihood that they will be ma lnourished. The introducti on & 

access ibility of contraceptive me thods may s trongly hel p alleviate the 

malnutrition problem. 

3 . Illnesses like diarrhoea , f ever and cough s hould be vleweri os a 

threat to the child's life. Managing s uch childre n by hea lth worke r s must 

inc lude educating mothers to feed these children vigorously. The use and 

ava il abi lity of DRS in the village should b" what every health worker st r ive 

for. 
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4. There seem to be more variables which affect the nutritional status 

of the children than included in the present study . Future st udies of this 

kind better include such variables as source of water, availability and use 

of latrines, degree of crowding in re sidences ... etc. Longitudinal studies 

would be preferab le to elucidate the relationships . This Is the kind of 

undertaking that a District Ilealth ManoRer can carry out in his / her district 

of responsibility in the course of his / her duties. 

5. Establishing a local events calender, though time consuming must be 

an integral part of any nutrition survey ! ' . . :. pt for emerRency situations, 

in a rural set up for increasing the reliability of the age of YOllng 

children reported by mothe rs. Es tabllsllment of lay reportlnR of hirth by 

community health workers would be benficial ill this dir ec tion. 
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B. RECOMNF.NOATlONS 

1. The proportions of children that are started on suppl ementary diet 

before the age of 6 months is very low . This may be a result of lack of 

knowledge on the part of mothers. J t is recommended that every heal th 

worker should exploit every opportunity to explain to mothers to start 

their children with suppl ementary dlet he tween the ages of 4 to 6 months. 

2. The number of children below 5 years of age in a given household was 

inversly associated with their nutritional status. Amongst measures 

that could possibly be entertained as a solution to the problem, child 

spacing is one. It is recommended t l,ul fumily planning services be 

extended & strengthened in all health institutions In the awraja. 

3. The impact of recent illnesses like diarrhoea, fever & cough on the 
I 

nutritional status of study chi loren is demonstrated. Emphasis should 

be given to the nutritional status of children presentillg with above 

symptoms to health units. We r ecommend appropriate treatments of 

synptoms & feeding children as frequently as poss ibl e during their 

sickness and convalescence. 

4. It is r ecommended tha t DRS :; hould be a vai],,"!" in each villa l:". This 

must include demonstration of preparation and use of ORS to motllers . 

Emphasi s should also be given to us e of home - made rehydra U nr. fluid. 



- 6 t -

5. lY e recommend a study to be conduct.' ·d to <lnterm]ll" the effect of 

immuni zfl tion on nutd tional s tatus. It i s al s o s ll!',ges t ed thnt si mi lilr 

studies be conducted in other areas. 

6. Resu lts of study Silould be commllni cated to admi ni s trators , community 

l eaders , hc(llth personnel & nr.ricIJ1tura] worke rs s o as t.o en s nre a 

combined effort to a ll ev i a t e the problem of undernutriti on . 

J 
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'\ 



ANNE X A 

lIousehol d / ~lothe r No. 

Title: Ri s k factor s in childhood ma lnu trit i on I n Dodo l1a Woreda,Genale 

Awraja, S.E. Ethiopia. 

Part I . Household / Mother guestionnai.re 

1. Date of interview ........ , .... • ... , ... .• .. . .... , .. . ..... . 

2. Name of intervieNer . ......•....•....•...•.......•..•..•.... 

3. Name of village ... ......... . .. . . .. . ....•...•.. . •...•........ 

• 4. Name of head of household .... .• .... .......... .. • ............ 

5. Name of respondant ..... .. • .. ..• .. . • ... . ...•. .. • .........•.... 

o Not Mother 

I Mother 
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6. List of members of Ilousehold 

No. 1 Name 

________________________________________ ~Yeu r i Mo nth Se x 

1 I 
-~----.! 

2 I __ i 

_3_1 ______________ ~ 

4 

5 1 ' --".--L _ ___________ _ . __ I 

_6"-.- ____ ______ ___ 1 ____ 1 ____ _ _ 

__ ~7 ________________________ i ___ I ______ _ 

8 1 . __ -=-_ ___ _____ ____________ 1 ___ ------------

_ ,,--9 _ ______ _ _____ ______ 1 ___ 1 ______ _ 

10 __ ____ 1 ____ : _ _ _ __ _ 

F~mj l y size 

No . of children 6 - 59 months old 

Age of moth e r 

7. Is th e family 8 membe r of f a rme rs' pr oduce r s ' 

co-operative? 

Yes No 

8 . How ma ny quinta l s o f t he follO\< ill [~ d id YOIl ha rve s t lnst yp.a r? 

\jheat X Ilirr .. 

Barl ey X Birr 

Ma i ze X Bi r r 

Sor~hum X Il i r r = - ----_. - -- --- ------ -

Te ff X J! i ,-r ----- -- . - --_ .. . -- - . . -- -- - - . 

i; i : 
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9. Does your hu sband have another wif e? 

o 

1 

No 

Yes 

10 . Can the mother re ad & write Amharic Oromigna? 

o 

5 

No 

Yes 

If yes, how many years of formal schooling had 

she had? 10 x ____________ years. 

11. How old were you (the mother) whe n giving birth 

to your first child? ____ y. ears . 

12. Are parents of the child/children alive? 

l. Both parents alive & living together. 

2. Both parents alive but not living together. 

3. Only mother alive . 

4 Only father alive . 

5. Both parents dead. 

13 . Do you own a cow (cows) ? 

o No 

1 Yes 



14. Do you keep chickens? 

o No 

I Yes 

15 . Do you grow vegetables? 

o No 

1 Yes 

Child No. ___ _ 

Study No. 

Part II child Questionnaire 

I. Name of child 

2. Age of child 

Date of birth 

Day Month 

- 66 -

Year 

Age s ta t ed by re s pol ldcnl _._ _ monti ,s . 
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3. Sel( of child o 

1 

Male 

Female 

4. Is the child the first son/daughter to the mother? 

o 

1 

No 

Yes 

If not, what was the birth interval between this child 

& his / her next elder sibling? 

________________________ .months. 

5. Is the child still breast feeding? 

o 

I 

No 

Yes 

If not, at what age did he /s he stop breast feeding? 

______________________ months. 

6. How old was the child when he /s he was started on 

supplementary diet other than breast milk? 

___________________ months. 

7. Did the child have any of the following symptoms 

in the last 2 weeks? 

Diarrhoea 0 No I Yes 

Fever 0 No I Yes 

Cough 0 No 1 Yes 



- 68 -
Child No 

8. Does the child have an EPI card? 

o No 

I Yes 

If no EPI card , look for BCG Scar. 

o No 

I Yes 

If yes, re cord respect ive dates at which the child 

was immunized against: 

BeG 0 No I Yes 

Polio 1 0 No I Yes 

Polio 2 0 No I Yes 

Polio 3 0 No I Yes 

OPT I 0 No I Yes 

OPT 2 0 No I Yes 

OPT 3 0 No 1 Yes 

~leasles o No I Yes 

o Not immunized 

I Defaulter 

2 No t completp. beca1lse of age 

3 Comp l etely Immu!li 7:ed 

J 
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Part [II . Anth,QQQ!"~tr!~11easllr~m~f!!_s_ 

l. Age of child ............. Months. 

2. Sex of child 

Male 

Female 

3. Body weight (Kgs . ) 

4. Height / Length (cms.) ________ _ 

5. Mean weight for length 

6. Weight for length (Z - sco re) ____ __ 

J 
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ANNEX B 

Risk Factors in PEM in children 6- 59 months old in Dodolla Woreda . census 

form. 

Date 

Name of vi llage 

House No. 

Name of head of household 

List of children 6-59 months old. 

N2.:..1 Name 

_1_1 

LI 

L I 

L i 

L I 

Age 

Total Numbe r of c llilrlrell 6 - 59 mOl, t l, s 

Sex 

1 __ -

1-
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ANNEX C 

In order to ensure consistency in thn process of data collection 

interviewers were instructed to st rictly adhere to the following 

instructions. 

1. Before starting intervicwinK mnke sure that there is at least one 

child in the age gro up 6-59 months in llle house hold. 

2. Unless circumstances forbid always look for the mother to answer 

the questionnaire. 

3. Read ques tions as they are written in @OromiRna@. do not interprete. 

4. Use pencil to fill all answers. 

5. Try as much as possible to Ret all questions answered. Le ave no 

blank, but write "no information" if respondent is not able to 

answer questions. 

6. If you find more than one mother in ft household use separate 

questionnaire for each one of t hem. 
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7. When you find more thun Olle child In til e oge group 6- 59 months old 

in a household attach child's que s tionnaire to the main 

questionnaire with stapl es. 

8. Write numbers and letters in an el Ji gible Hnd c learly readable 

manner. 

9. Do not ever write on the space provided for coding. 

10.Never forget to write household / motlle r n~mber and child number on 

the space provided on the uppe r rigll t hand corner of each page . 

11. If you fi nd a closed house or no re s pondent. return to the same 

house next day, only once. 
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