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LB-,rfl"CT 

Il large scale multi-disciplinC\ry campaign "'hich aimed at 

improvins the :1gricul tural, educ"tion3.1 and he"lth conditions of 

the general ropulation of Sell2-le aHr2.j:l W:16 conducted in J'flL'.y 1981 , 

duri ng which , IVfuketuri , the present study ~-xeR9 ,.,as alleged to 

have achieved the maximum results by provi dine; jli t latrine facility 

to sa.ch and every household residing i n the to'ND . 

An evaluative study on the imrc.ct of proper hum[].n '"Rste 

disposal on the real th status of children belm, 5 years of age 

was conducted from July 14 - 21, 1986, which is five years 

"fter the mass introduction of " it latrines as an intervention 

into Hu.1(eturi t m·n1. Assessment \-:as also made on how residents of 

the tOlffi have former! the habi t of using the f",cili ty after it ""8 

made available for them. 

Because of lack of basE line dat:l, a similar community 

unaffected by the 1981 car.Jpo.ign, but cOClp"rable in respect to 

pertinent socio- demogr arhic characterstics, "'as chosen c.s a 

control . 

Intestinal pexasitism, diexrheal illnesses, o.nthropometric 

measurements, infant and child rteaths werG chosen to me~sure health 

improvements that mi,;ht have resul tect from the interver:tion. 
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Weie;ht anj hei~ht, mea.surin[ scq12s £',nri stool examinr:.tion were 

the instruments used, for tbe ohserv"til'nal '~ata coll ection >!hile 

a pre- tested am] pr8- strl1ctured qU8stionnaire ,ras employed f or 

intcrvi e>!ing head of house holds ".lld/or mothers . 

Analysis of data collecteil from " total of 19G subjects and 

85 controls living in 132 & 65 f'lmilies resrectively, h2.S sho>!n 

that pit - l a trine facility avaibbility ,;as 81. S ~~ for the 

study group ;mel 42 . 1, ~b for the C'ontrols . In the attempt to 

determi ne the people's motive to h'LVe a latrine f Ctcil ity, it >!as 

found that morE. t'l2.ll 60 5~ of f","ilics in Nuketuri re;oorted thp;t the 

f a ciE ti es >!ere imposed by the ICebele , "hile s81f- ini' i a tion .1\nd 

advice from helll th wor:<ers werG reporte,~ in 24 . 3 ;{ and 15. 0 ~~ 

respectively . 

All availa ble pits '.-Jere found to be utiliZEd , but about 25 % 

were deficient from a sanitary ~ndhygi8nic utilization point of view . 

No significant ilifference was observed on utilization behavior of the 

two communities . 

or all socioeconumic vari '!bl~s of families, income t.,ras fe-und 

to be signigicantly ( P < 0 . 01 ) related to both avaibbili ty and 

utilization of the pit latri ne facility, while education of the 

head of the house hold "as found related t o availability only. 

Utilization "as also seen to be increased among self- initiated 

la trine owners, compared to those who O'ill thE; facility through 

Kebele imposition or through health >!orkers' advice . 
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Study results denHJllstr:LteJ 3Jl ,- VOl' ~.ll h"".l til i mp0roveffient 

aGlont; the stujy Gre-up th,m their oontrols . !'revalence of intestinal 

Tarasites W,'lU 32 . 2 ~~ an'j 56 . [ c;.~ ~ p" 0 . 01 ) 2.!Jong children sturlie ... t 

in l'Iuketuri :md Chancho respectivly. l';ultiple intestinal pD.r?sitism 

among th€ rosi ti ves, IrJ1.G n1so higher in the controls tha..n i n 

subjects, 32 . 6 10 VS . 5.4 %. 

An D.lysis of anthropometric measurements using Wahrlow ' s cl:J.ss i~ 

ficaticn , revealed that protsin - 03nergy malnutriti on was COEUllc,n 

among both groups of children . However, co~~.~iS0~ between th~ 

two ~..roups show a r:1cro improved con,2i tion M10W; the sturly Sll~ j jects 

than th,,; controls . 

The two- weeks recall period rrev::112nce of chilCl di'_LrrhG3. \.J~S 

3.1so found tobe higher amonG ths controls , 15 . 3 . Vs 11 . 7 '7~ • 

But the difference \ons not statistic~,lly signific:1nt . 

Resul ts in genera.1 indic-'lte th2..t provis i on of 8Y.:cret::t dispos~d 

faci1i ty m'w redUCE the IJreV?J.ence of intestin'1l pCLr2.si tic infections, 

di :lrrheal diseases and 1!alnutr.i tion C'Lnd m,w resul t in e;Ener"l h""l th 

improvement of children beloH 5 years of age . Availability of latrine 

in a family , hOHever, m?y not prctoct children i ndi vidualJ.y , unless 

the overall contamination of the environment of the c08munity i E 

prevented . 

The less - effective inputs by health "orkers alone and the 

i mportance of I!lultisectoral approach is 'J.180 discussed .. 
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1 . I ~ T ROD U C T I 0 li 

1 . 1 statement of the Problem 

The intuitive knowledge of the association be tween sanitation 

and health seems to have existed since the earlier days cf man ' s 

civilization, during which sal'li tary waste disposal practices were 

documented (1 ). Scientifically based knowledge, however, was 

follO'.;ing the Germ theory and discovery of etiological agents of 

diseases in the ~id-ninteenth century (2) . Since then, most 

plans and programmes aimed at pr omoti on of health and prevention 

of di seasES,have ful ly or in part stemmed from sanitation activities . 

Improved levels of health and control of communicable diseases 

in the developed world toddy h:lve been attributed mainly to socio­

economic gro\'lth and attainment of optimum sanitary conditions 

(1,3). Furthermore, poor levels of these situ3.tions coupled with 

raopant epidemic and endemic c1iseasss in le.o.st developed countries 

support the attri·oution made in the affluent cO\L..,tries. 

A large proportion of the world's population, particularly 

of the developing countries is ~t present overwhelmed by enteric 

diseas es and its consequences . Global estimations by t'oe World 

Health Org~~ization (vIEO) and other sources (4-6), indicate 

that 3- 5 billiop attacks of diarrhea illnesses and 5- 10 

millions of diarrhea - associated deaths ocour each year in 

Africa, Asia and Latin j,Llerica . I'hi s grave situation mostly 
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victimizes children below five years of age. The number of 

intestinal parasitic infections, s ingle and multiple, are also 

estimated to exceed the total population of the ,.orld at one 

point in time (5) . It is apparent that these problems are skewed 

to that part of the world where transmission of these diseases is 

f acilitated by deficient supply of safe water and inadequate 

sanitation. 

Unsanitary disposal of human excreta has been identified to 

be the major foous of infection for most enteric and ,fOrm diseases . 

Spread of these di seases is through man's contact with human excreta 

directly through hands, water, food and soil or indirectly through 

arthropods (7,8) . 

In response t o the prevailing enteric a~d helmenthic diseases, 

and in the light of experiences of the developed countries , nearly 

all countries, mainly the poor, he.ve become increasingly aware of 

the importance of sanitation. 

Acceptance of Primary Heal th Care (9) ar,d commitment to the 

International Drinking Water Supply and Sanitation Decade (10) 

have engaged countri es in striving to improve the health conditions 

of their popUlations . The trend seen in sanitation coverage is 

part of the evid ence f or the effort being made . Globally, the 

urban and rural population with basic sanitary facilities in 

1970 was, 54 % and 9 % respectively. In 1980, it was 50 % 

for the urban and 13 % for the rural population. 
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The coverage r or 1983 still showed ?~ improvement, in which 

54 % of the urban and 14 % of the rural "ere estimated to be cov­

ered. It is also anticipated that, by 1990, three- quarters of the 

urban and 35 % of the rural population of the world will have 

access t o adequate sanitation ( 11 - 14 ) . 

In Ethiopia, like in any other underdeveloped country, 

sanitation related diseases are among the major public health 

problems facing the country. Systematic and reliable nationwide 

data on the magnitude of the problem is lacking. Under the present 

conditions of reporting system, reports from health institutions 

and fragmented studies reveal that, diarrheal diseases and 

intestinal parasitic infections are the leading causes of morbidity 

in the country at present . 

Gabre- Emanuel (15) reVie\49d most of the relevant 'documents and 

studies done earlier , and brought excreta borne diseases into the 

pictlLre as a major public health problem in the country . He has 

shown that , these diseases in- variably affect all population groups 

in every setting. Excreta- borne diseases, particularly intestinal 

parasitic infections, have also been described by Siyoum et al(16), 

Gebresellassie (17) , Zein and Mekonen (18) as one of the prority 

problems that deserve attention for prevention and control. 

The magnitude of enteric infections have also been stated by 

the Ministry of Health through its official reports . In 1983/84 

for example, more than 17 % of all patient visits to health 
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institutions in the country were either for diarrhea or for intes-

tinal parasiti c infections during which these two ailments ranked 

first and second respectively among the top morbid diseases ( 19 ). 

Similarly , a summary of diarrhea morbidity and mortality studies 

in nine regions carried out by the office of Nati onal Control of 

Diarrheal Diseases in 1985 , indicated the range of diarrheal 

incidence among children belDl' 5 years of age , as 2. 8 % in Wollo 

to 7 % in Eritrea • . The same document revealed diarrhea - asso-

ci a ted deaths to be 1. 3 '/0 i n Gondar and 27 % in Eritrea (20) . 

Diseases related to poor sani tation , not only are major health 

probl ems, but also present themselves as problems in other sectors . 
,!. 
Diarrheal diseases and intestinal par~sites have a direct and/or 

indirect bearing effect on the economy of the country. In relatively 

s imple terms of esti mation, Gabre-Emanuel (15) has shDlm that, a 

one year treatment cost for ascaris infections alone could reach 29 . 4 

million Birr ( $ 14. 1 million US ) . In addition , these diseases have 

been noted to take shares of the limited hospital resources in the 

country . Lainoric (21) in Dire D&; , found out that out of total 

hospital admissions in 1974, intestinal parasitic diseases 

represented 15 . 1 % Similarly, the Ministry of Health indicated 

that i n 1983/84, out of all hospital admissions in the country 

2 . 5 % 1{as for dysentry of all forms (19) . 

In the light of this proble~ , the need to i mprove the sani-

tation cond i tion in Ethiopia , seems t o have been reco;,nized since 

the early fifties of this century. 'The promulgation of the Iiunici!,ql 
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Sanitary Rules i n 1951 (22) , and the move to~ intsbTate preventive 

and curative services around 1958 (23) were prominent evidences . 

Since then, it has intuitively been considred that, more than 

three- quarters of the prevailing communicable di seases in the country 

can be prevented by technically simple measures of improving sani­

tation and water ,immuniz8.tion and health education (24) . This 

"eneralization, thcu[h not evi denced, seem to have won thinkings of 

heal th professIonals and palioy makers , and did f orm the material 

basis f or health policy formulations. 

The National Democratic Revolutionary program (25) , and the 

program of the Worker's Party of Ethiopia (26) have identified 

sanitation improvement as one of the priority needs cf the country 

and made favourp.ble ccnditions for primary health care and sanita­

tion decade activi ties . These activities were incorporated i n the 

Ten years ' Perspective Development Plan (27 ) which is bein,; 

implemented since 1984 . In the Ten years ' Plan f er ex~mple, it 

is i ndicated that , by the t ime the pl an period ter:Jinates i n 

1993 , six million new pit latrines will be added to what the 

general population in the country owned . 

For successful plan implementation and effective program 

operati,ms, among all other essential ingredients , knowledge of 

the past experi ences , of the ~chievements and of the present status 

and remaining gap is required. Besi des, the effect of thE program 

on health, either achieved or expected should bE determined . How­

ever , reliable data 0n sanitation in respect to these elements, 

is practically non- existent . 
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Surveys conducted by t he Central Statistics Offic e in 1980 (28) 

and 1983 (29), gave the Gener al picture of urban and rural sanita­

tion status in the C(lUntr,v . The 1980 survey has shm·m that sanitary 

facili ty of any kind "as available in only 5/, . 33 % of the house 

holds in seventeen major t o,ms (excluding Addis Ababa and Asmara ) 

in the COWltry . The situation for the rural majority of the country 

was assessed recently in a t"0- round rural health servey in 1982/83 

According to the results of this survey , pit-latrine f acility "as 

available in only 8. 9 ;,~ and 7. 4 it, of the rural populati on in 

in rOWlds one and two respectively . Project proposals f or the rural 

and urban sanitation in Ethiopia, that were presented in 1981 and 

1983 (30 , 31 ) , estimated the proporti on of the rural and urban 

populations that have an access t o any semi tary facili t,Y a s 3.8 % 

and 20 )~ r espectively. Such tj'P6S of surveys and estimations, 

however, ar e simply informaticm on Clvailabili ty 2.10ne , >Thich 

does not enable one t o, determine the c.mtributions of sanitation 

to health in general and t u reduction of fecal - borne diseases in 

particule.r . 

It has ",enera11y been accepted that, sanitary measures of 

various "le th"ds, knmm as "sa!1i tary barrier", will break the 

chain of many infectious diseases and consequently reduce the 

transmission of enteric and helminthic infections (8, 15, 32 ) . 

Based on this assumption, studies have been carried out to explain 

and demonstrate how much the" sanitary barrier" influences the 

occurence of enteric des eases such as diarrheal and intes tinal 

parasitic infections . Most of the previous Horks attempted to 
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show the impact of sanitary facility on diseases by comparing rates 

in families and communities with and without the facility. 

Mc Cabe et al (33), demonstrated the effectveness of proper 

excreta disposal on the contrel of shigella infections , by using 

a bore-hole latrine . In their s tudy, the breeding of house fly 

was curtailed, and as a result shigella infections i n chi l dren 

below 10 years of age was reduced by half from those without the 

facility . Similarly , Rubenstion et al (34) compared two groups of 

ohildren, one in a community wi th sanitary facility and the other 

without, on their hospital visit f or diarrhea , He f ound out that 

usage by those Hith the facility declined while i t remained 

unchanged in the other. Rubenstion's comparison and Hc Cabes 

results clearly show that, the presence of sanitary facility 

plays a r ole in the reductiQn of diarrheal occurence among 

ohildren. Hans A. Brush et al (35) in Gutemala, further oonfirmed 

the importance of pit-privey by cons id ering the r egular use of these 

privies . They found out tha t di arrheal diseas es decr eased among 

children from household s ;lith privies. However, their finding did 

not "lO ld true f or children below 1 year of age. 

Schliessmann (36), and Van Zijl et al (37 ) have described the 

decrease in diarrheal morbidity and its inverse relationship with 

improved sanitary conditions of the community . Azurin and Alvano ( 

(38) , were able to give quantified benefits of using latr ine 

facility in their 5 years long s tudy of cholera in the phillipines . 
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They indicated that cholera incid ence was reduced by 68 % in the 

community using improved sanitation when compared to those without 

the provision. They have also shcMn that the inci dence lias further 

decreased by combining sani tation with safe water supply . 

The impact of sanitation has also been sho,m by its influence 

on intestinal par3>stic infections . Chandler (39) stud ied h;c 

Egypti an villages f or hlO years following an intervention includ­

ing bore hole latrine in one of them. The reduction of helminthic 

i nfection from 60 % to 52 % was believed to result from the saniiary 

installations f or the fact that tbe rate for the controls was found 

to reach 70 ';~ after treatment . In this study the effect on proto­

zoal infection \4aS found u lChar ged in both grouJ)s . In ,lest Indies, 

St, Lucia, Fitzroy (40) demonstrated the effect of improved sanita­

tion on the f"'ll of prevalence and intensity of diarrhea and 

intestinal par::Lsi t i c infecticms among children . The study bas 

also sbown al'! association behleen SD.l1i t:J.tirn imporovement and 

improved growth. 

Walter et al (41) have recorded reduction in- hook worm 

positivity, from 37.(, :,f, to 25 . 4 ~b in 4 years after mass intro­

duction of about 18,000 pit latrines in several rural villages 

in Brazil. They pointed out that success I-/Ould have been greater, 

had all the privies been utlized and maintained . Noore et al 

(42) described the effect of sanitary excreta disposal , after 

they found a high prevalence rate of ascaris in places where no 

la trine facility was available .• 



9 

The influence of environmental sanitation on he::\lth 9.11U its 

effect in the reduction of i nfant lIortality has a lso beEn described 

by different inves tig8.tcrs . lnproved s Emi tation was noted t o reduce 

infant morta.li ty r",tes (43,44) . Based on the knO\dedge that infe­

ction and nutrition have an effect upon one another, there are 

studies carried out to show the inter-relati 0nships of environmental 

sani tation with either diarrheal diseases Ol" helmenthic infections 

on one hand, and nutritional status on the ot her . Observation of 

hi gher r ates of under- nutrition in children who harbour intestinal 

parasites in cnmparision with those who were free (45) , and the 

speculation mane that diarrhea mfly play 3. key role in the genesis 

of undernutrition (46) suggests the possiblity of an association 

between poor sanita tion and nutritional a) ,) nalies . 

Improvement in environmental sani ,a tion was ",Iso noted t o 

improve nutritional status of a given population. The results of 

vic tori a's (47) and Herberts' (48) stud i eS, by '.-,hich nut ritional 

status of children was shown t o be strongly associated wi th the 

environmental faotors suoh as hous i ng , overcrowding and excreta 

disposal habits of parents has supported this hypothesis . Since 

the cause and effeot r el&tionships beh,een infection and ma lnu­

trition has not yet been establishea, study r esul t s made so far 

are not conclusive. :!owever , r eaul ts of different studies 

(49 , 50, 51 ), have consis tently ir.dicateci the link between 

nutrition and i nfecti on. Housing, sanitary f acilities , >later 

supply and personal hygiene have also been demonstrated as having 

an effect on the health status 'Of populations (52- 56 ). 
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Not all studies reveal the posi ti ve io;:act of improverl sani­

tation on health. In EGYPt in 1952, there lIere study conclusi ons 

put forward llhich indicated thRt instsllati on of llater supply and 

latrine facility have no effect on de3.tb rates (57) . Butz (58) 

also reported, that piped water and toilet sanitation did not show 

an impact to reduce mortality. Other studies have also pointed out 

the ineffectiveness of iOlproved sanitation unless the people are 

educated on the use cf the facility (59,60). 

Explaining the basic concept that a II sanitary barrier" will 

break the chain and reduce the transmission of fecal - borne diseases 

Clnd its ultimate health benefits , in measurable evidences , has 

been a challenge to researchers . Reduction of enteric and worm dis 

diseases by sanitary practi ces is presumed to be followed by health 

improvements. Improving sanitation may also result in better 

socioeconomic and nutritional status , which in itself has an impact 

on health status . These interrelated situations do not lend themse­

lves for quantification by the health indicators most of ten used 

(14 . 56, 62- 64 ) . 

I'his complex nature of the subject influenced earlier studies 

to va cy in design, results and conclusions. Blum and Feachem (65) 

after examining more than 50 previous studies on sanitation impact , 

identified ei ght major methodological problems . Nearly all of 

these studies had suffered from one or more of the problems, which 

sometimes resulted in erroneous and conflicting conclusions . 
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In spite of all thGse hinclra.llces ,there is need for research in 

the area of sanitation and its impact OIl hEal th fer development of 

the concept itself. Apart frcm the Eecommendations of 21um and 

Feachem (65) and proposed change in approaching the subject (66), 

the attempt to elaborate the concept of sanitation and its inter­

relationship with health and socioeconomy by Shuval (67) is an 

indication of progress . These developments will hopefully narrow 

differences in opinions and doubts on the effectiveness of sani tary 

interventions . 

In view of implementing primary health care and the sanita­

tion decade's programs the need for further knowledge , and under­

standing about sanitation activities and its health effect is far 

greater . It is with this logical basis that the present study was 

conducted . 

1.2.1 

1. 2 Purpose of the Study 

Aims 

The present study W<J.S conducted primarly with the aim 

of examining hO\1 provision of pit-latrine facilities funct ­

tior to sol'le health problems in the communi ty. 

Secondly, the study a imed at assessing how pit latrine 

facili ties are utilized after being made <J.vailable, ami how 

much understanding has been reached between the community 

members as targ6ts of behavioual change and hGalth Horkers 

as change agents . 
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Thirdly , the study was intended to determine trends of 

health i mprovement of the ccmmunity in genGral, on children 

in particular, "her e pitlatrine i nt er vention_ was 

introduced . 

1. 2 . 2 Objectives ; 

The specific objectives of the study were 

a) To assess the extent of pit- l atrine utilization by the 

families of children belm-! 5 years of age after t he 

f acili ty ,,,as available to them. 

b) To determine the impact of proper excret a disposal on 

heal th status of chiltlren belDl' 5 years of age by 

comparing t \;o groups of populations , on8 with the 

facility, :the other Hithaut, on the f ollowing hea lth 

indicators. 

( i ) Prevalence of intestinal paras tic infecti ons. 

( ii) Prevalence of di arrhea 

( iii) Prevalence of protein eneri;y malnutrition . 

(iv) Infant and child mortality rates 

These being the objectives of the study, tho n-111 (H ) 
o 

and alternative (HI) hypothesises "ere f ormulated 

as f ollm{s : 

In 
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H The r~tes of the selected health indicators among 
o 

children in the interventirll1 area will not signifi-

cantly differ from those in the area where a pit 

latrine facility was not provided . 

III The rates of the selectGd health indicators will 

be significantly lower among children in the 

intervention area than in those living in the area 

where the intervention was not introduced . 

Significance of the study : 

The importance of improved sanitation and pro1?er excreta 

disposal in the process of health promotion and disease 

provention has long been i dentified and loudly spoken of in 

the field of public health (1). It was also described in the 

Declaration of rtlma-~ta in 1978 (9) as being one of the 

essential primary health care components . The resolution o~ 

the Uni ted Fa tions I'fa ter conference (10 ), to launch 3. 

progra'J of improving water supplY and sani tati.on, signifies 

the role that s,mi tation could potentially play to\,ards 

reaching the global goal" Health For All by the Year 

2000 " 

Results of this study can be of great hel p to health 

planners and professionals in developing new strategies and 

modif,ying the exi3ting ones . It ';QuId serve as a feed back 

to the installation of 6 million pit latrines throughout 

the country dm'ins the 10 ye?rs plan period (27) . 
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Findings of the stu:ly can also provid e heJ.lth adminis trat ors 

and program managers with (]lmntified i nformation , which will 

f orm a prerequisite in the process of priority setting and 

decision making. 

The pr esent s tudy being a novel start in the country , 

will lay a f oundation and will give way to further studies 

in the sphere of environm8lotal health . 

1 . 3 Nature of the Study 

The present study w~s conducted to evalua te the outco~es of 

an intervention in relation t o changes in the health level of a 

comclUnity, particularly of children below 5 years of age, 

f ollowing its introduction . The i ntervention under evaluation was , 

the pit- latrine facility which was introd uced into a read side 

tmln through a mass camp,lign in Nay 1981. The study was des igned 

within the framework of the assU(l)ption that pitlatrine provis i on 

and its utilization will have a benefi cial effect on the health 

status of that community to which the f acility was available . 

Si:1ce base- line data was not collected <luri n - the int::coducti on 

of the intervention , thi s study i s precisely an " after - test, ", 

In order to be ~bl e to look for possible association between the 

independent and the dependent variabl GG . which are , the pitlatrine 

facility and health status improYement respectively , another 

similar community but ;Ii thout the intervention, was chos en for 

comparison. 



15 

Thus , the n"ture of this study ia a "post - test " evalua tive 

study (2, 68, 69 ) . 

1. 4 Operati onal Definitions 

In this particular study variables ecce operationally defined 

as f ollows ; 

1. 4. 3 

1.4 . 4 

Impact : WHO definition f or imp:lCt is ac ft ptEd (10 ) and 

is used in this s tudy as, the overal l effec t cf proper 

excreta disposal on the health of s tudy subjects . 

Proper excreta disposal '" safe disposal of human ,.,astes, 

treated or untreated, i nto", pit 1at:ine "hich is 

constructed properly on an appropriate s ite . 

Health Boatus : the stat G of health of study subjects 

as measured ·by health indica t ors used in the study . 

Health indica tors 

in this study are 

Indicators selected as yar dstic 

a) Prevalence of intestinal lla!'asites ~ propor tion of 

s tudy subjects, \·,hose stool exami r.ation revealed 

positive f or one or more types of pathogeniv prot o­

zoal or he lmd,.n thic 8gl~s i:1nd/ or 0 .rs ts 0 
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b) Preva.lence of protein-e1er:;;y ms.lnutri tiong 

Proporti on of study subjects >lith low weight- for -

height and 1m, height - for - 8,ge cross tabulated to 

yield \vasting , stunting 9 and ,·,rasting and stunting 

combined , using ,later low ' s classification (71). 

c) Provalense of diarrhea: Proportion of subjects with 

diarrhea in the hro ,·reeks preceding the intervie,,- , 

as revealed by respondents ' recall. 

1. 4. 5 Availability: a sanitary facility of any kind for human 

waste disposal i s s?,id tc be available, ,;hen a family owns 

or shares a facili ty n(~ar bjr the residential area . 

Uti 1 ization : available facility i s s:1id to be utilized 'dhen 

all merabers of a family defecates in the latrine during 

their preser..ce in their home o 

Family : all members living in a housshold from which a study 

subject was selected for thi s study . 

• 
1. 5 Assumptions 

The present study was conducted based on the following assumptions 

In the study communities, provision of excreta disposal 

facility such :1S a pit latrine, will be properly utilized 

and C1.aintained , If pit l a trines ctre used and maintained , 
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transmis 3ioD of fec2.1 borne diseases \Ji ll be reduced .:md 

Hill result in the reducdoll of the prevalence of enteric 

infections will result in the iClprovement of the health 

status of the population studied. 

Health gains from pit l atrine availability and utilization, 

can be quantitatively measured by the indica oes selected 

in this study. 

1.6 Scope and LiClitations of the Study 

'['he study H3-S conducted in tHO small road side towns, over a 

group of populations in the age range of 0-4 years . In evaluative 

studies such as the present one, studies of populations of adequate 

size in different places will yield reliable results . However, this 

study was confined to a relatively small community from which a 

segment of the population Here selected . 

Evaluation of the impact of an intervention ideally requi res a 

"before II and rtafter 11 data collection from which differences \-lOuld 

be attributed to the intervention. In this study, however, lack 

of " before" data inhibits generating such inferences . 

In studying the impact of an intervention, comparison of data 

fr om the study group ,;i th tlW or ['lore control groups is safe when 

the population size is adequately large, and is more valid when 

the two populations are compar~ble in size . In the present study , 
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due to w1:1voi1Hble constraints of tim" and money, which indeed are 

determin8.nt s , the control group chosen was only a sample, while 

the s tudy subjects were tutal populati on . 

I n the process of dat" collection, using t he s:-.me enumerators 

throughout , will keep the data cons istent and variations will be 

minimal. In this s tudy, due to the reasons mentioned earler, to 

use th8 same enumera tors on both populations was not possible . 

Thus two different groups of enumer ators were used for anthro~ome­

trie measurements in the s tudy areas . These type of arrangements 

are possibly prone to the introducti on of observer ' s variation, 

,"hich if great , will "ffeet the results . 

In asses s i ng the pit- latrine utilization behavi or or a commu­

nity the tot'll popul8.tion (lr a reiJresentative sa.mple should be 

cons i dered. In this s tudy however, data wa.s only collected from 

househoihds where eligi bles "erG f ound , Hithout considering their 

represent~tiveness co the parent popula.ti on. 



2 . MET HOD 0 LOG Y 

2. 1 Study Areas 

The study "as carried out in two road- side towns in northern 

part of Shoa Administrative Region . 30th t o,ms are located on the 

ce,hal plateau ,lith an al ti tude betwean 2000 - 2500 meters above 

sea level . 'l'he two to~"ns are capitals of two adjascent \1oredaS 

belonging to tHe different Awrajas . The towns are : 

2. 1. 1 Nuketuri is s ituated 80 kelS o north of Addis Ababa along 

the Ilk'l,in road to Gojjam Tiegion . With a population of 1218, 

predominantly Oromos, Muketuri town is divided into three 

11 1 " Kebele n*.' sma zones unc.€r on€ ~ 'The to\m has one sec:->ndary 

school up to O'ade eleven . LVQilablG public services 

include all \"e~ther road, postal service, and telephone , 

~)ut no Glect!:'icit:l ~ \oJa"{;er supply for the to\·m i s ~ from 

a deep well through unevenl y distributed standpipes \'ri th 

very few hous6 connectiOl'il . In Huketuri , ther e is one 

heal til station ,.'ith tHO health ::;,ssistants rendering services 

to the papule. tion of the to;m and its vicinity . Services 

given include, diagnosis and treatment of ,unbulatory patie-

nts, ante- natal prngram~s , sick baby clinic, a once in 

a month s taticaand three other outreachb immuni zation 

* urban d",ellero qssociation 

a - static immunization program i s given on the site 

;,here the health institution runs it by itself . 

b- outreach pro~r"m is when htial th t eam goes out 

for vaccination ;x. rEturns after the program. 
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progJ.."a.mmes f health educa"tinn :1no 2-.n irregularly conducted 

town=health service . Delivery services are given by the 

heal th assis t~,nts and eln train.ed traditional bir th a ttendan­

t s . There are no GC·lllIUunj ty heal tll agents or trained birth 

attendants . Mor.thly morbidi t .y reports are poorly kept and 

irregularl y me,de . :rie"/ie" of the 1985/ 86 morbic:i ty reports 

made by F'idche health center indioated that, aoute upper 

r espiratorJ' infections, all types of skin diseases, all 

types of diarrhea, fever of 1IDkno .... n~ origin and helmint,hic 

infections 'dere that mos t cOllC1only seen diseases in 

JoIuketuri clinic. 

SGlection of j'iuJ":Gturi as 2.. Stl_lC1y o.rec. was based on a 

mass campai gn that took place throughout sellale a;,raja in 

May 1981. The c"J.mpC!.ign was multidici plenary, of which 

provision of :l pit la'orine to each :md every household i n 

the a\·rraja \\ras a p::lrt . Dilring this large- scale campaign , 

Muketuri was alleged to hava achieved the maximum, and it 

was declared by the mass media tha t all d>!e11ers of the 

tovm had tr..eir own latrines . Assuming the inforf!'.3.tion \ .... as 

true, this study was planned to measure the health benefi ts 

of the j.ntervention, ",bout five years after its introduction 

into the community. 

Chancho is the other town selected for this study. It is 

located 40 kms . south of Muketuri. Chancho has a populati on 

of 2301 , "hose majori ty, like rluketuri , are members of the 

Ethiopian Orthodox church and the doroinant ethnic group 

is Dromo . The tmm is divided into five zones undor one 



21 

' kcbele' . There is 0ne government dementary school . 

Except el'3ctrici ty, the b2.sic public services , like pos tal, 

telarhone and roa.d tr::lnSI~OI't :'1rG avai lable . Water sUFply 

for chanchc> i s from :< dee" well distributed thrcugh scatt­

ered stand pipes and a for ),ouse connection. In Che.ncho , 

there is onG health center with two nurses 'l.nd five health 

ass istants . There is nc> functional laboratory facility , 

except occasional sputum exaClinations for (lcid fast bacill i 

by a health assist:i.llt with only w o-\,eeks training at the 

tuberculosis center in i,ddis Ababa. Services rendered by 

the health center includ e all types of pr ograms, like 

that given in Nuketuri clinic and additionally a monthly 

family planning nrogram. The health center has also 

3 beds for err:terg6Dcy admissions and materntty services . 

'n1B health center did not h:1Ve a Sanitarian until one 

"eek prior ,;0 the start of this s tudy, bu t cwas present 

Juring data collection. ReviO>I of the 1985/86 alIDual 

report of the health cGnter at Shoa RG.:;ional Health 

DepartNlnt r w82.led t!,~.t upper respiratory infections, all 

types of dearrheCl., hGlminthic infections eye:; disea.ses and 

skin infections ,-,rsre the most common causes for patient 

visits to the;. health center . 

Se16ction of Chancho is primarily based on its compara­

bility 1<i th I'1u.keturi, ir r .~:c.rd to the variables that are 

assumed to have an i nfluence cver the subjects to be 

studied excep: the intervE:!ltio!1 . Thus , Ch;o.ncho was 

selected as Do control co t1i:lunity. 
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2.2 Study Fopul~ti cns 

The population 0f iniJ"res t in this study were children belovi 

th" aGe of 5 years (0 - 59 months) . This f1,;e ,;roup was chosen, 

because of the followin~ reasons , 

2 . 2 . 1 

2 . 2 . 2 

These Groups of populations were born after the intro­

duction of the intervention in 1981. i"ecal - borne diseases, 

that they mil5ht have developea W;;lS certainly after the inter­

vention. This provides the opportunity to determine the 

antecedenoe of the exposure to risk factors, increasinG 

the safety of ITIE!k i nG all assoc i ation. 

This u{;e b'TOUP is more vulnerable to infection than 

others, and it was beli eved tha t chanGes in the health 

status i s easily detected usin; the indicators selected in 

the study. 

Identification of eliGibles for the study was from the 

census that was conducted I week prior to dat a collection . 

The census was carried out by students who oompleted 

grade 12 . Enumerators, after a short tr aininb 9 l,-Jere 

assigned into different zones, mostly into zones where 

t hey reside . House number s of the ' Kebeles ' were used 

for identi fication of houses . Different sequential numbers 

were developed for those houses without numbers, to be 

wri tten "i th chalk over the doors as hi,;h up as possible 
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to pr8Ve-nt erasinb by rain or otherwise . Qwission and/or 

duplic::1 tion of visi tine a house \;;].S prevented by clearly 

defininb' bounddri 8s of :Jones ,."herB an enumetor Has assit,.".1ed . 

House t o house viai t \·JaS then conducted list in.,; all members 

by abe and sexo 

AGe of an eligiblE Has deterl'lined exclusi vely fro," 

parents, in which respondents were 3.8sisted to bring their 

recall olose to oorrect date of birth by callinb sibllificant 

holdays and other events commonly kn0'm by the community. 

Abe Has then recorded on the forms provi ded in months to the 

last cOl'lplete unit . 

After h,: vino; the complete list of children of the 

specified abe, in hoth study places , except those found to 

be non- r8sident, s i ze of stllCy population lias deter mined as 

foll0'18 . 

Subjects from Muketuri - (study 1;t:OUp)_, 

The census revelled a total of 205 children in the age 

Group of 0- 4 years (0- 59 months). It was thou;ht that 

the size lias mana,;eable, and it was decided to enroll all 

of them in the study. Thus, this study group population 

lias 2CJ5 . 

. . . /24 
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Sub,jects fram Chancha - ( cOl]tral ,:;roup) 

rrhe celiSUS i n cbancho t;ave a total of 382 children in 

the age gr:oup selectsd for the study . In vie", of the cons-

traints of time !J.nd money, dro.\\finb a representative sample 

was felt necessary . In doing so , the need for a s(1mple of 

adequate size \,as at the same time felt, and it was decided 

to tllice 25 % of the population, a size closer to a maxiumum 

for a sample . 

The samplin,; teclmi'lue Gmployed W3.S stratified - simple 

random sampling . Choice of this techniejue was to prevent 

the influence of place of residence . Enumeration of study 

populations by residential zon6S made the s:l.mplin l.; technique 

easier for application . The sample \Vas poportionally 

allocated to each zor.e ( strCltum ). Selection from each 

stratum WQ,S usin~.; a random table frof!\ 1.'fllO! S bruideline for 

a sample surV8Y of diarrhea] dis8.:1Ses . Using the random 

nl .. lmrJer ~tlaS 5 first, row and coluITI.11 was loc2.ted by pointin; 

a pencil while eyes '.oJ ere closed 9 then a ·b.Jo di,;it horizontal 

read in.; from left to r ight '.as perforf'led until the number of 

subjects allocated to each zone ,",8.S selected . Finally the 

sm] of sub- samples from eech stre.tum Has determined . The 

sample size, taken as control i;rOup in Chancho was a 

total Df 96 children. 

.. . /25 
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2.3 Data Coll~ction 

Before data cc,llection vIas started , the. investicator had 

in'1i ti"ll.Y obtained the consent of e;overnment Cine mass or ,;anizations ' 

3.genci es , and their Hillinbness t o cooperate in facilitating data 

collection. 

Da tel collection was first carried out in ~!uketuri and then i n 

Chancho from July 14th to 18
th 

and July 19th to 21st , 1986 

respecti vely and was completed in ei~ht days . 

Four teams , each c omposed of a sanitarian as ,:, team l ead',r , 

th 
and two students of 12 ",'Tade eduati on , were f ormed in each s tudy 

place . ~1e same sanitarians were used in both pmaces, while the 

o thers were selected from their r espective t o,ms . Divis i on of 

labour aman,; team members ;ras appropriated . The team members other 

th8-'1 the sani t a rians , had pelrticipatec1 durinG the census , a f B.ct 

which made trabin" on data collection l ess difficult . Similarly, 

the sal1i t .;..ci ans \.,rer e seni or staf f members of Environment'll He2~1 th 

Department i n the Hi nistry of Health, and a ll of thel" were 

experienced in fi e l d work and communication " ith community member s 

like the ones studied . 

Hethods of data collection 

,:,) Inter\'i ew me t hor] , 

One of the methods chosen f or data collection in this 

study was intervewinb the head of the hous ehold and/ or 

the motl1C'r or GU'irdian cf study subjQcts . 
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b) Observ~tion method 

Another method of data collection a:nl, l oyed in this study 

was the observation i!lethod . Tllis method was used to 

collect throe sets of data . 

( i) Anthropometr:r:" Every subject under this study 

was measured for heie;ht, \'lei~~t an3 arm - circu­

mference . 

( ii ) Stool examination: About 5 "rams of stool spec­

imen "las coll octed and examined for GeeS and/or 

cysts of pathogenic intes tinal parasites. 

( iii) Sanitary inspec t i on ; every household wher e a 

study subject Has found, was i nspected on, 

compound sanitation, latrines (if any ), and 

water s t ora.;.;e and use at home. 

Measuring i ns truman ts : 

a) Questionnai re*: Pre- structured a.'"ld pre- tested questioill1-

aire was used for data collection. It was desi;;ned as 

precise as possible , inorder to a"mid ambi{,'l!i ty, un­

necessary inforllk1. tion collection, and to help the inter­

vieHer and respondent unerstand each other. The­

questionnaire , before it wn.s finalized was COJl1ITlpn~pA lln,... · 

by experts in the Department of Environmental Health, 

Ilini3try of Health, and Co~munity Health Department, 

Faculty of medicine . 

see annex for the type of the questimmR,ire . 
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It "as dcsiCOled in such a '''w ",8 to allow quantifica­

a 
tion of respons£;s by alloca.tin~ weil.;hted scores to 

each responsr; of corresTlondinc questions . 

b) Anthropometry; for anthropometri c measurements, 

instruments used wer(::;! . 

( i ) WeiHhing : two types of ,,,ei6hin6 scales were used . 

The beam scal e ( lever type) "as used for "Gi(lh-

ing all subjects who were unable to stand by 

themselves . For these "ho were able to stand on 

their Q\ffi the " salter If b9.. thro om sC21e w:;.s used . 

Head ings from both "ere in Hetric systcom. 

(ii) Len.;th (height) : 

heibht measurement \~fa3 also employed usinG two 

types of measurinG coquipment . For children "ho 

were not abl e to stand erect, a horizontal wooden 

board \<Ii th a tape measure on it \;as used . The 

board has one fixod head- piece and movable foot -

peice. It measu:::es upto 100 cm. Por the rest of 

the subjec ts, a ,"ooden stick "ri th a tape measure 

on it was use" . ::(aad in{:!:s were in centimeters . 

(iii ) I'tid - arm circumference: arm cirumference Has 

measured usinL a plastic coated me~surinG tape, 

caliberateu in centimeters . 

a - see annex for scores corr8spondin~~ to the questions . 
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(iv) Stool e:>:'1mimticn; stool of every subject "ho 

Procedures : 

was able to produce the specimen , l,·m.s exaiDin€d 
I 

under the liGht microscope usin,; Formalin- Ether 

concentrc,tion technique . 

a) IntervieVi - the team ls'tder, \lho was also the intervi-

ewer , introduced himself '3.Ild his collebUes, to the 

head of the. household, and obtained the cOrJsent of the 

respondent . On finishin,; the introduction, he started 

questionin,; on the basis of the questionnaire ·.hich ho.d 

foul' parts of questiorJ8 on : 

( i) Family identirico.tion: the first p art of the 

interviHH was on demographic and socioeconomic 

oh=acters ticti of the he<1d of the house hold and 

the rest of the f'tmily members . 

(ii) Children ' s diarrheal episode n.nd death : -

the s ·acond p'trt of the intervi e" \las on 

die..rrhe:t i~l t!1.e tl~JO weeks preceedint; the inter-

view . Questions "ere also asked 0n "hether there 

"as a child death in the pn.st year . It also 

specified, whether death '''as diarrhea associated . 

(iii) A vailability and utilization of latrine: -

the third part of the interviel" "as on whether 

the family owned 8 :Ji t latrine, and if available , 

on hO\1 they LlSG and ak'tinbin the rflcili ty . 
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(iv) Water supply, 

thG fourth and the last part of the interffiel; 

was on the supply , storage and usage of water . 

After the interview was over, thE: second 

proce,j ure f ollOl;ed . 

b) Anthropometr,y 

Weight of every subject was measured by the other t\;o 

members of the team . Heavy clothes, shoes and other 

objects were removed, before l;eight ",as taken . The 

scale was adjusted a, zero before e,,-ch measurement . 

Readings were r ecol'ded in the spac8 provided on the 

questionnaire by the enterviewer . The enterviewer 

re-read and recorded to the nearest 100 grams . In 

som8 situations when a child refused, the wight of the 

Dother with =d Hithout the child "'as measured and the 

difference I</as recorded as the weight of the child . 

Height ",as taken by the same enumenators.. Neasuring 

with the horizontal board was by placing the child in 

a recumbent position, keeping the head a;;ainst the 

fixed head piece '"hich starts at zero cm. The movable 

foot - piece was then ad,justed until it comes in contact 

to the heel of the child . 'l'he child is kept strai"ht 

against the board by pressing slightly over th€ knee so 

that accurate length of the child is read . Readil1€ was 

made frolll the inner surface of the movahle foot piece, 
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3J1d recorded to the ne9.rest 0.1 cm. Here [l,:sai n, the 

intervi ewer re-rea.d the measurement before recording . 

j~easurement of height us ing the \if, " .Ian stick W[lS carried 

out by tflking off shoes, i~ 'lny , and placing the subject on 

a fl~t surface standing erect , 9.ssuring that the b~ck and 

the calf touched the stick , then the levGl where his skull 

reached was recorded to the nearest 0 . 1 cm . The interviewer 

always checked the readings bef ore he recorded . 

~lid -arm circumerence \""S measurer] by plastic coated me[lsuring ,. 

tape . The left [lrm of the subject was kept h..'1.!1ging, I{i th a 

su;port at the finger tip by the :nether if necessary. 

l'lid - point f or Eleasurement "as locateD. by pl acing the thumb 

on the promineat bone of the shoulder ( achromi on ) ann th~ 

li ttle finger on the prominent bone of the ulna (olecranon), 

the site ",as then appr oximated by the middle finger (72,78) . 

The me'lsuring tA.pe \;as then wound :lr olmcl thll arm without ti 

tightening or losseninlj, Reading was taken and recorded to 

the nearest 0 . 1 cm 

c) Stool exami nation : After interview and anth=opometric 

measurements were completed a t each house hold, the team 

leader provided the mother I{ith a plastic sheet of "h"U + '''-"'1 

by 20 cm. The motber ",as fully instruct",] to brin 5 2. 

specimen of stool of the subject into [1. centr8.1 pla~e 

chosen to be closer for <,11 mo thers . The : stool , w'ren 

brought to the central pl ace , the mother w'ts 
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requested for the curd she was given d1J.I'ing the intcr-

view. The card with code number of the child on it, 

was counter checked on the rGgistration lis to Then 

the specimen was placed into a bottle I<ith a code r.u",bcr 

corresponding to th"- t of the child . '.Phs bottle was then 

tightly closed and shaken before puttin" it into the box. 

Stool preservation ,laS co.rried out entirely by the inv-

es ti gator . In case of the presence of more than one 

subject in the family, different colors of plastic sheet" 

were used as stool containers, to ass i st mothe:::'s j~ :'-." 

fy easily . Blue color for the eldest , blac:~ for the 

second end yelIOl'! for the third child was co!'~ist~r.~~y 

used. Preserved stool was brought to Adcis Ababa for 

examination i n the Institute of ?athobi ology . The 

method used f or stool examinati on was RI'l'CHl~ for"'" 1 ,- -

et her concentrat i on method (74), Stool exa",im.tio;l wg,s 

done by the illvestiga tor assisted by tecimicians of the 

Insti tute . Results for each specim.,n ,·rere recordd as 

;, + II for posi tives of any pathotSen and I t - " for neg!1-

tives, 

this purpose. 

d) Control of g:ualiJy of data : 

Throughout the process of data collec tion, that is , 

before and during data collection , ef:ort~ ,.. .,~" __ 1" 

t o maintain the quality of the da ta. Of t~e s teps 

taken, the main ones are the follo\1intS: 
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(i) Questionnaire development ; the ljuestiolm<1ire 

desi6l1 "taS based on cb.ri ty of \lords, simpli­

city of questiol'.s, simplicity in recording, 

and its preciseness . Before the questionnaire 

was fin<111ized, ef.fo r.ts ware made to obtain 

technical advice from experienced professionals 

and experts on the fiele, of environmental health, 

on each question and choices for answers , The 

draft questiorulaire was given to so~e of the 

consulted experts . It was then pre- tested iu. 

Chancho he~lth center on 20 mothers attending 

JIJa ternal and child Health sessi ons . Time 

estimations , the accept ability of each 

question, and choice of werds for some 

questions were assessed and valuable modi ­

fications were made. It was then finally 

structured and used . 

(ii) Training: In order to maintain the quality of 

the data, the quality of the interviewers 

and enumer ators "as considered . Choice of 

sanitarians for interviewinG was on this ground . 

In view of some of the technicalities involved 

in the data collection, i t was felt that, 

some element of skill in the field "as essential 

which other wise would have been di fficult to 

train a lay person . Similarily, choice of 12th 

grade students for enumer ating anthropometric data 

was based on their performance during the census . 
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SGlected Get" collectors '.·;ere then tr:lined in each 

aspect of d,'lta. call eo tL;n . 'I'raining for intorvie­

\'Ters included on ilo\-/ to 2.t)proB.ch a. hOllse hold head 

or tile respondent . In order w keep uGiformi ly and 

reduce variation a.mong enumerators , practical 

del'lonstratic'ns was held in the hC'1lth institution 

1<hich included read inc the same measurement by 

each enumerator separately , how to ha'1dle , operate 

and check t he instruoents at interval for their 

consistency . The sanitari:!.ns Hera additionally 

train~d hOvT to supervi sE their team members durin@ 

t8.king anthropometric measurements . 

( iii) Supervision: every team I·las super-,isGd by the in­

vestib'8.tor at any two- household visits every morninG _ 

ThE daily 'lOrk for 6-:tcll team (nur.Jber of houses) , 

"ere determined before and after noon. Ec1.ch team 

leader w'-'.s expected to submit his half-day \-lOrk 

before he Wa.8 ~ji ven ths second h'3.l f . Every 

questi0l1!18,ire: was then edi t ed for irnccmpleteness, 

by the investingetor during submission . In 

additi on , a short group discussion "as held 

every evening in the hotel where the team had 

st~yed , on problems en Jountered during the 

day . Each anthropometri c reading Has also checked 

by the team leadEr befor€ it was finCllly recorded . 
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In reference t o the objectives of the study all relevant 

data were collected from both study [treCts . 

Data annlysis was initially planned, before it was collected . 

The frams\vork for assembling and sumo!:-rizinG data was preparen 

prior to the collection , in thE form of dum.'IY tables . This helped 

to investigator to orgnnize the data for analys is . 

In order to compare findings in the study ~nd control groups, 

computations and calcQlations were made as follows 

Prevalence of diarrh69. , All positiv~ r ecall responces , 

wi thin 2 "Ieeks preceeding the interview, that i s , all 

diarrhea epi sod.,s that started wi thin the 2 weeks prior 

to the data of the i ntervie;! were counted . 'rhe two-week 

prevalence rate of diarrhea was calculated f or both the 

study and the control. groups as follows : 

Prev?lence P 

All postive responses for di arrhea 

in hlO weeks preceecling the intervi ew x 100 

Total number of the study popul9.tion available 

during the date of the interview 

Prevalence of intestinal p arasite Results of the stool. 

examin8.tions Here recorded as positives (+) and negatives 

( '-') by spEcies a[;D.inst the code number to each subjec t. 

All positives for? single species Clnd total positi ves for 

any of the species were computed separately to give pr eva­

lence of individQal parasite and over all prevalence of 

intestinal pnrasi tes [CS fo110\1s ., 



35 

PreVA.lence of individual pnr'lsite (p]) 

'To tal number of i)ositives for one 

sinGle species or a par'J.site _ _____ _ _ ___________ x 100 

TotOol number of subj (.cts l'rhOS G 

s tool ~vas GXami!16d Qnd fDund !)osi ti ve 

Overall Prevalence rate of intestiJl:tl parasiks (PT ) 

Total number of posi tives for any 

_p_a_t_h_o_b_e_n_i_c __ p_a_r_a_s_1_·t_6_- _s _______________________ x 100 

Total numb£r of subj8cts whose 

stool W3,S exafilined 

PrcvCLlence of protein - energy - m:l.lnutri tion , 

To analyze anthropometric ~easurements, the method described 

by IvaterlO\; (71 ) was anapted . I n order to us" this method , 

i ndividual height 9 weight :Jnn a~;e of each subject \"ras 

compared to the median he i ;:;ht - for - agt and median ;,ei ght­

f or - height of a reference population ( 75 .76 ) taking 

- 2SD fr om the medircn as a cut - off point . Se18ction of 

the cut - off point ;JaS accor dine; to the \vaterlo',, ' s 

r ecommenda.ti on for countri2S \'ihere tu1(h~r nutri tioD is a 

problem. '1'hns all children WGr" c]'tssifi ect between 

~- 2SD of the median height - for - age , 

and WGi Ght - for - height . l'his classification g",ve the 

following four cntagories . 

. .. /36 
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( i ) b.'[ hei c:ht - f0r - nge 

these \1110 are , 2SD to the median for .~. - , 
the reference pop. 

those "ho are <- 2SD " " 

(ii) by weight for - heiJht 

those \vho .... !.rG ~- 2SD " " 
those who arc / - 2SD " " " 

The four groups were : 

Cross - tabulated by height - f Ol' - ":.ge and ,mi ght - for 

height into a 2 x 2 table 'lS follows , 

Hei ght - for - age (Z - scor e) 

/j' - 2SD < - 2SD 

!WRNAL STUNTED 

# - 2SD 

WAST'~D 

\.JASTb~D + 
(- 2SD STU',Hl'ED 

I 

The proportion of subjects Vlho Here found to be norcnl, stunted , 

wasted and, stunted J.nel "lasted combiiwd were computed for both 

11uketuri and Chancho . 
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Utilization and maintainance of Pit-latrine 

As descriD-: d above, for all responses, weighted scores were 

alloca t ed . For e wh house hold, scores were added and t o t a l 

util i z2.tion and maint3.inancc score W:"1S datermi:18d u 1'-ie"Xn 

s core va l ue for families who h'lve l atrine f acility in both 

study a r e"s W.:1S computed. Then, the propor tion of Utiliza ­

ti on score for Muketuri and Chancho was calculated in 

comp'lrison to :1 theor8tice.l sb.r-dard v"lue . 

Water supply Qnd u .ili zation : 

DatA.. on wa t er supply ::md use W-',S ,'lnnl\"sert in t hE SC"""me way 

as H,J,S done f or Latrine Utili z,J.tion~ 

!1ort:1li ty r'1ta :-md di:1rrhe '1 - 'O.ssoci"ted death r a tes 

These r ates f or de:cths WeS noc o.n:1lyzec1, due to the f f1.ct 

tha t dat-, on these v:1ri ,bl es were found too 10\;, t o a lloH 

m:1king concluss i ons . It H,"tS therefore, omitted . 

2. 5 Sbtistical l'Ietho ds 

Computed rettas "nd means for the studY'lnd the control 

irroups \.,rere cOmpCl.rf.H~ and tests for sit;tnific".nce usinrj the chi -

square z - test methods were perfor med. 

... /38 
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3 - n E S U L T S 

3.1 Demogr,,-phic Char:c.ctcrstics of the Study POlJulations 

'1\<0 hundred and five children a.ged 0- 4 ye?rs in .'! tobl of 135 

househods in iiuketuri, ".nd 96 children from 91 r".11ilies in Ch"ncho 

were initially selected for the study . 

In HukEturi , out of the 205 chilc1ren 'lnd 135 households, d'lt~. 

\O'lS collected from 196 children who lived in 132 households , makinG 

the covernge to be 96 ~ and 98 ~ respectively . Simil,rly 85 children 

i n 85 households, which w,s 89 'fo and 93 10, Here covered in Clnncho . 

The only re',son for non - response in both of the study "reas was 

unavailability of the family throughout the perioi! of do.to. collection . 

Compar ison of the study '::nn the concrol popul'::ti ons from whom 

d'1t~ was collected i s presented in t~ble I . 

Subjects in Nuketuri were 51.0 % males and 49 if female2, while 

their counterp:lrts i n Chancho were 50 . 5 10 and 49 . 5 % respecti vely. 

Di stribution by '.;e show th:tt the Group below the age of 12 months 

i n I-IukGturi constituted nectrly J. qu'!rter of the total study popula­

tion, while i n the controls , it w.os only less th:m 10 ?:. On the 

other hand, children o.ged 36 mon ths and ,bove comprised 37 . 8 '!. 

allfli nst 49 . 5 % in Gha.neho . 
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3. 2 Socioeconomic Ch~ro.,c t2rstics 

In both study ~rc 3 , d~t~ on salient socioeconomic vc",i~bles 

of fc.milies to which study subjects beiion"ed, wets col l ected . 

SUmll1.1.ry Df these variables is B lawn in table II. In all of t hese 

v~riablGs the two groups were compnrabls . 

3. 2. 1 

3. 2. 2 

:'ieligi on 

Families covered by the study in !:uketuri and Ch£l.ncho 

,,,ere f ound to belong Mainly to the Ethiopicm orthodox 

church. Their pr oportio!1 W:l-S 98 . 5 .,~ f1.I1U 96 . 5 % 0 : 

them were chri st i ".11S, [\nd the r emaininG" 1 . 5 ;~ and 

3. 5 % \lere :111 i 'ollowers of Isl:1~ . 

Ethinicity 

The predocni n'lnt othnic group , 'lS was c1etermined by the 

oriGin :>f the ):(,c.d of the household, 'Ins the Orono . It 

we.s represented by 69 :.: :;.nd 63.5 % in l'luketuri and 

Chancho respecti-IGly. The Amhar~s f 'll lmled the Oromos by 

cOr:lprizing 27 % in each of the study pl:1,ces . Uther etlmic 

groups were only s[Jall Minorities and constituted 4 10 and 

9. 5 1. in Huketuri ::.nd Cha.ncllO, respectively . 



raD1e II. Comparison of house ~ol<is in selecte</ 

variavies in ~h.u<"turi and Chancho, 

July l,tlt,. 

VariaBles 
MlJ M. "I'II:l.I C',I\NC!1C' 

(:H32) 7" \~c85) 'b 
ltELIGION 

christions 98.,) 9O. s 
Moalirns 1.5 ~05 

OCCUl'A PIUN 

Government emplyees )4.8 32.9 
Pralle 32. ') 34.3 
Dily labourers 11.0 n . l 
• Ta 1 la. ' sellers 
~"armers 21,,7 19. I 
J081"88 
All otners 

EDUCA'rI l N 
I 

Illi tente lR . O 24.7 
Realii wr i te 49. 0 51. 7 
'&1 ~m"D l:ary ..:..4.1) 110'3 
~igh scnool&above lj . O 11. rJ 

r);Co~( perrnonth-'lirr ) 

50 21. U 20.0 
)0 - 1)0 4(1 . 0 4~.5 

1)1 - 2,)0 1,.0 15. ~ 
2 ,)1 do a'ove ~O.O 22 .4 
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Educ::tt i on 

Educ'1tion of d: he head of households W LS catetlorizeti into 

f our eduo'1tion:ll levels . Distribution H;lS found to be 

compfl.r;lble in both pl;lces . Illi ter2.teR, Hho neither \'lri te 

nor re::td f or Muketuri 'lnd Ch=cho were 181 =d 24 . 7 ~ 

respectively '1 rlifference which w::ts not s tatistically 

significont ( P > 0 . 05) . F"mily he",ds '''ho Here abl e to 

re;ld .,nd write through the li ter'1.cy cctmpaign comprised 

49 ~( md 51. 7 ;1, in Fuketuri 'l.l1d Chancho . Heads of house­

holds Hi th educ'1.tion of element;lry :mrl high School level 

w::ts 14 % and 19 ~ f or Muketuri '1.nd 11 . 8 % for e'1ch ~evel 

in Chmcho . 

Occup'1tion : 

The attempt to group heads of households into four occupa­

tional c:1tegories revec.led th:lt, nearly j' alf of them in 

both study "!reas fall into the "other" occupational cCltegory. 

l'urther bre::L1dc'Nl1 of this C:J. te oory resu} ted in fourte en 

different titles . For the purpose of this study , occupat­

i ons of similctr ch:lr::.cte';-sti cs were lumped into four groups . 

Distribution of hectd of households i nto these groups is 

presf'mted i n t'1.ble II. Com]nrison of he:lds of households 

in Muketuri and Shoncho by different Occup'1.tional groups, 

ShOH no st'1.tistic~lly s i gnificmtdifferences . 
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AV8t"J.ge wonthly income 

Economic groupinG of households is not "8 EIlSY ::IS Grouping 

in other vo..ri:..bles .. Howuver, for pnrtic'l,l purposes, house­

holds ',mre cl.:>.ssified into four arbi tirarily chosen Economic 

~oups . Difficulty is not only in grouping, but a lso in 

obtllining rEli".ble responsEs "nd/or cstifl111tions on the 

income of a household, in ",hich both c:J.ses require c'1.reful 

interpret':ltion . In s i tu~tions "here the resrondent f ",i led 

to determine the 1:1Onthl:i incor.lG, considering the living 

conditions of f,'lmilies, sub,jective, but genuine, 

estimqtions ~ .. ere nl"'!.d6 by the interviewer. 

Resul ts cn t!lis v':' ... ri'J,ble h"'..s sho\...-~ thE.t he::lds of house 

holds "'hese monthly inco'll,- fn11 tdo'" Birr 50 Here 27 1-

in Huketuri -:> ... nd 20 If in Ch'"'.ncno ,. Those who e2.rn ~irr 

50 - l'S per month in Mulwturi and Chnncho "Ere 40 :'. 

1Jld 42 . 3 % res,)ectively. Simil.'l.rly, those with a monthly 

income of dirr 151 - 250 and ::Ibove 250, "'8re 13 )~ and 

20 ;t in 11uketuri, while in Chancho, it was 15 . 3 'Ii 

'1.nd 22 . 4 ~~ . Differences in C':lch of the four groups were 

not st':l tistic:111y s i~~ific~nt . 

Water supply : 

\12.ter and snni t:J.tion are inscpar-,ble, ",nd the health 

effects of these two v".ri"bles i s usu2.11y complEl!lent'1.ry . 

HO\~"eVer9 in this study, ::ssur:1ption Has made on the 

sifTlil:tri t;'I cf the w::ter supplied to people in rluketu:ri 

and Chancho . 
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In view of the potential confou]1dinc~ c1.paci ty of water, 

rht~, W'1S collected to "(Sours t,he comp=abili ty of the 

study and control {>TOUpS , 

House holds in Nuketuri :md in Chancho get their Hater 

supply mainly from" deep well distributed through public 

stand pipes . j,t ti'!les of shortage , .3...nd tGchnical difficu-

lties of the pum;o, families fetch w:lter from springs, 

rivers and unprotected inrlividu'1l WE-lIs. 4,uantifi c1.tion of 

water utilization pattern b.v e. scoring system ShOH s imil:t­

ri ty in both p13.ces . Sumr,nry of results on Inter supply i s 

presented in t'1ble tV . DifferencGs ,rere of no stA.tistical 

signiticance . 

3. 3 Excreta Disposal 

Availability: 

La trine f :)'cili ties were found to be av"i13.ble in 80.3 of 

the f a milies visited in "fuketuri . This cover1.ge was nearly 

twice that of Ch'1]1cho, "hich ,,~,S only 42 .2 ~~ , s ignificant 

at 99 ~ level of confidence ( P ( 0.01) . 

Availability of l"trine facility Has analysed by different 

socioeconomic ch1.r1.cterstics of the head of the household . 

Analysis h"s shoWl: that ?vailabili ty siQ'lific'l,ntly incre'Olse 

as the income of the head of the hOuse hold gets higher (X
2 =7 . 85 , 

0 . 01 P. 0 . 05) •• Table IV ShOHS the rlistrioution of latrine 

facili ty by inco'!le c,'X'I)UPS of h8~,as of house holds in fluketuri 

cmd Chancho . 
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il n ,lysis of ,,-vail abil i to' by Occupo.tion and educ:ttion 

of the head of the household sho>Js no a ignificam difference . 

!l.v·tilabili ty of latrine wo.s also analysed for motives 

th::tt hel p households to aIm the fo.cili oy . In Huketuri more 

than 60;b of the owners st:1.ted tho. t they were imposed by 

the Kebele . On the Otherhc.L'1d , OIillership that r esulted 

I from educa tioI1.'1.1 ",dvice from heal th Iwrkers w,s only 15 ~" 

The remaining 24 . 3 % stat ed that the motive to construct 

their latrine was self i li i i .ltion 

Utili zation and ma.intenancE ~ 

Latrine utiliz:1tion m1 r'l'linten:!.nce W1.S determined on 

the bo.sis of 1. scoring system desiio'lled to apprai se 

utiliz.'ltion . Scores for 60.ch household '.as cD.lcul'.l.ted 

::md the meon utiliz::1.tion score for the study community and 

for tlmt of the cODtrol W?S calcul::ted , A ' standard ' 

score \-las SGt so 0.8 to serve as D. rEference fof utilization 

and maintenance of the pitlcctrinc facility . Then, the 

proportion of utilization "8 comp!J.rerl to the reference 

score was determined for famili2s in Mw<eturi and Chancho . 

Swnmi:1ry of TE3ul ts J,re shm1Il in table VI . 

All house holds who ol-ln :'. lo.trino facility were found to use 

it . HoweVer, uS'J.(lG in individual fClmilj.88 waG found to vary 

from onB to another . OverD.Il us~ge ~8 shown in t'J.0le VI. 
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W:1S found to be d8ficient l)y about 25 i~ from thB reference 

(standard) ustage . It "'::'s '11so found th:1t utilization of 

the 12.trin8 f ':cili ty in Nuketuri did not differ , from that 

of the control community in Chnncho . 

Analysis of utilizati ~n by certain \{:1ri 'lbles of th€ 

he,'1.d of the household h,s shown th,\.t, unlike aVClile.bili ty, 

utilizati on see!!led to h'1ve " direct rel:J.tionship with educa­

tion , but ffliled to sho;] stD.tisical signific3..Ylce . 

utiliz"tion ;]as ,."lso found to have a direct r elationshi p 

wi th the '1w:r",ge monthly income of the head of the household . 

An'llysis has sho\m th?t utilization was 10;] i n families I{hose 

income f"ll in the c~tegory of Birr )0 , and it I{as seen to 

increase "Ii th incoClE . i~s shmm in table VII , each income 

cJ.tE.:gory exc(~pt thosE. e'!rnin{~ 50 - 150 Birr per month 

in :luketu:ri sl1m,s a signific;;.rt i ncreClse i n the utilizati on 

of the facility \"hen comp,·:red with categories of lower 

income . 

Utilization \{as further analyz"d by f,wtors that moti­

vated the he:'.d of the hous ehold to construct Lltrine. ::Jesul ts 

revealed that those who owned the facilicy by their own in­

itiation tend to utilize their l :1tri ne more than thoSG ;]ho 

have l:l.trines throu!;h imposition by kebelE or g,dvice by 

health workers . However, differenc63 Here not st1.tisticaly 

significant . 
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3. 4 He:clth Status 

Aasessment of h"al th s C'"tus in this study I<a.s us inG prevalence 

rates of the diarrhea , intestinal par:J.sites, and protein - energy 

lll?.lnt;,tri tion. In :J.ddition, d2.b, on mcrblity of inf~nts 'lJ1d 

children was supposed to supplement the morbidity dnt", . 

Resul ts of e"lch iodice.tor is presented 'is follows 

Prev3.1ence of intestional par asites 

A tota.l of 174 stool 8p~cimEn8 from Muketuri and 75 froO] 

Ch~ncho \"er8 collected, "hich made the r esponse rate of 

84.5 I' =d 79 . 1 ~ respectively . 

Stool specimc-ns 1'le= C ex~mined usin& Form3.lin - either 

concentration teclmiouG vi thin 10 clays ",fter collection . 

Results of stool Examination for Muketuri and Chancho is 

presented in T:tble VIII . 

In the present s tudy, p~rasitolo~ical studies revealed 

th'tt the overal l pr8valence of intestinal parasites in 

~luketuri and Ch:1.ncho w:cs 32 . 2 % '~nd 56 . 6 ;~ (p < 0 . 01) 

As shol<11 in the table , age dis tribution of study and 

control subjects Gsp8ci::lly the 0- 11 months group , wa.s 

seen as less compc,r'tble ::nd the need for age ."djustment 

WlR felt . The '1ge adjusted prevalence rn tG "'''s then 

f ounn t o be 49 . 2 10 for Cha.ncho trueing the rate for 



Table VIII. Distri bution of intestinal parasites in Muketuri ant 

ChancilO , 1986 . 

Age group Hr ,( ET URI C HA N C H 0 

in months N Positives % N Posi tives % 
'" V' 

o - 11 42 4 9.5 7 4 50.0 
---+_.-_.-~ ._. -

12 - 2, ,6 15 41. 7 17 , 15,0 

24 - 35 31 6 19. 3 13 8 5,.3 .',_._- .--------

36 - 47 30 13 43.3 16 10 52.6 

48 - 59 35 18 51. 4 23 18 78. 2 

TOT A L 174 56 32.2 76 43 56.6 

• 
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Muketuri e.s i t WOos . The result "as sti:l statistic<'.lly 

sienific3J'i("t :19 '/, confi ,lence level ( 1'< 0 . 01 ) . 

J~ tota l of seven species Here identified in the present 

study. Ascru:is l umbricoi ds ,laS the mos', prevQlent in both 

of the study plC1.c0s, 4'~ ~b i n Nuketuri a nd ~O.O 1· in Chancho . 

Entrcbius vGI'Ioi cul uris '1lld stroncj"loi ds stercol aris were 

the least, 3..!1d hook worm and ~raenirt species werG not 

identi fied a t all . 

Distribution of identified species i n ~juketuri and Ch'1l1cioo 

i s presented in Table IX. 

Nultiple (or mixed) infections "ere ~lso foun~ t n be c ommon 

i n Ch:mcho than in Nu.1<eturi Corrqnra t i v e summary is ;;i ven 

in Table X. 

The most comr:lonly seen partnershir' Has between Ascaris and 

Trichttris . l\ss:'ris was found in seven of the ei tht type of 

c OBbinati ons observed . 

Positivity " "'s 'maly zed hy .'l.va ilr.bili ty =d utiliz'ltion of 

l atrine . But, results in generd [ l.ild to shew s i enifican t 

differences between sU'Jjects bllonging to famil i e s with and 

"ithOll t the facili ty . 

Among oth€r v::.rb.bles tho.t pos i ti vi ty ,ns ana lysed by, 

income to the head of the househol<1 s shown some degree of 

rela tionship to ' los i ti vi ty of the child , but of not 

statistical s i Lnificnnce . 
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Determin,tion of c1b,rrhe<8 of subj6cts Ins by t"o- "eeks 

recCLll interviGw of the mother or the guarlii"n of the 

child . liS s!101m i n t:lble XI, prev:llence of diarrhe .1. 

W.:J.S hi :;her in the controls th.".n the study groups in 

f1uketuri. lio"8ver , the diffe r8nce "r.S not stctistic1.11y 

signific"nt (Z = 0 . 08, p ( 0 . 05) . 

Occurrence of d i 'trrhc '1. W:lS ,mo.lyzGd for f'tc tors such 

2.S :1vCLilo.bili ty :lnd utilizo.tion of l:ltrine =d other 

socioeconomic v3ri'b18s of the f'1mily, but results did 

not ";-,p6:>.r t o be of D..'1J' st'.tistio",l s i gnificCLnce . 

Prevalence of protein - enGrr;y m"lnutrition . 

,'illthropo e ' ric roc-,surcment of sn" j ects 'Lnd cont.rois ""s 

'll1CLlyzed USil1'~ \010. terloH ' 8 me thod of clo.ssifica tion (70). 

As shown in bbl s XIII, only 54 .6 % of sub j ects and 

40 % of controls "ere found to beo normal. The remaining 

ones werG ei,ther ,ns ted, stunted or under- w8ight . 'The 

overall prev,o.lenc e of protei n - energy 11alnutri tion 11O.S 

higher ( X
2 = 8 . 21, 0 . 01 < P <0.05 ) "-mong controls th"Cn 

subjects . Wasting 'end stunting combined, were also 

significJ.ntly high .",nont; children in Ch'tncho , But 

1:herG \o/o.s no stu tistic 'tl differcmce among stuntecl 

children in both s tudy o.reC1.8 . 
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l'aole XlIII) r'er<:entag'es ') 1 ..... . ,i ldren with ~ tun tl ngt 

wast l. n~t and 3tun ting wd "'astln~ in 

Muketuri anc Gr~ncno . 1~8o. 

:) ta. tus MUKE'!"fIlI ";!iANr~HO p Val ' le 

N '. N % 

" Normal 107 ) 4.b 54 40 2.') 

""* :) ttL.'1· e. b2 H.b 29 )4 . 1 J.1)8 

" NR..::) tell n 10 . ; 10 111.8 <" . 2,) 

. tunt~. ~ • NRS '.:e_ & S.l b 7. 1 ~.O 

rf} riA!.. 1'1& lOv . l) tl5 lUO. ') 

p 0.0) 

p 
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_I - DIS C U S S ION 

The growing awareness of the import::mce of improved s'lni tation 

is reflected by the effort r.nny countries, inclu'ling Ethiopia, =e 

makinG to implement the prim'1ry h61.1 th c'~.re 3J1d semi tat ion decade! ' s 

programs . The role of snnit1.tion on he1.lth and devel opment can 

s till be further realized by understanding the mechtVlisms of its 

impact on the he~lth of communiti es . 

Underst:'-'10ing the imp '.ct of s:mi t a t i on has proved c1ifficul t due 

to not only the complexity of health ~nd sanitation, but also due 

to hck of clear nnd uniformly applic::1ple methodology ( 14, 65 ) . 

Health indic ~torB cvailable for measuring tho intricate char~cter= 

stics of s.'1nitnti0n are :1.1so less accur<1te 3J1d indic'1tors c'1p''tble 

of <loing the t,"sk l.re b.cking. 

In the "asence of basel.ine catc. , the r resent study, with the 

objective of deter;qininl! he1.lth eff ects of pit-l-.trine i ntervention, 

selected "l control community. In vic;! of the impossibility of 

obtRining ic1entico.l cOQmuni ties for comp?~rision, Sl.r attempt was 

m,:uie t o control r:l.'1jor socio- e comomic vo..riables . The presence of 

other change producinG f ,ctors were in ad<li tion '1ssumed to operate 

similarly in both communities. 

The prominent differences between the study :md the control 

cOr!l:Ilunities, indeed beyond the cap1.bility of this study to 'tct 

upon, ;!ere the size of the ;:opul:1tion and the heCllth service 

f'.cili ty. 
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'['he population of the control community ""'s ne:1rly twicc thcct 

of the study popul'\tion. This mccy mCC!.l1 th :t, the 1 '\r;;er the popu­

lation, thE higher the ch:1.nce of f&0:1.1 ,"cour ul.'ltion C1.ncl the higher 

the possibility of developing f ecal - borne diseases . The crow~ing 

index of the studied hOl.lsehol<:ls '-Tere however, close t o e",-ch other , 

5. 8 ·<md 6 . 2 persons pcr f:vilily in lluketuri :me OhC1.ncho respecti ­

vely . 

On the other h~d, the presence of , he~lth center in the 

control communi ty "'~y h:w8 3. different impact to that of the he'll th 

st:1.tion in j·luketuri. E:1rlier studi es (78, 79 ) thcct assessed the 

impact of h":1.l th centers in Ethio "i'l, reve2.1erl th'lt hea lth centers 

do ver y l ittle or nothing to ilecre[1se the trJ.nsmission of fec:1l ­

borne dise'\ses . Except for differences in the size =d qU:J.lity of 

st"ff, weekly service progr-,.",s 'Ire '1ore 0 ::0 l ess the same in both 

pl:'ces . In:18 fClr ""s lJossible Q.ll effort W:lS ,"ade to control the 

qu~lity of the nate. 

In :lddi tion, since rhtcc collection procedures Here consistent 

in both s tudy Clre~s, error ' s th~t ~ight h~ve been involved unnoticed 

were co,"mon to both groups of ;:Jo,lUl:1tions studced . 

Interpretation of results should therefore be cautiously made 

in respect to shortcomings of this study. 

rhe study in eener~l, as evidencer. by higher r~te of r esponses , 

w~,s accep t .cc 'lle in the st-~dy =rI control communi ties . The r esponse 

ratE obbined in Mu[,eturi '1nd Oh:,ncho I<:lS 95 . 6 ~~ =d 90 . 4 % of 

subjects, =d 97 . 8 '1~ ~.nd 93 . {, ~: of householrls resj'lectively. 



Non- responses in both of the pl:1ces "ere due to unavqilability of 

the fnr.lily throughout the veriod of rhta collectioe. in whioh, 

there W3.S nothin,,; t o do l,bou t it exc8Dt re;)e:1tc d vi s its until the 

l:1st Ii::..'/" of d:::.t'1 collectioh . 

4 . 1 AV:1il3.bili to' of .'i t l:::.trine 

Avail:1bili ty of pi t - 12.trine in the households visited was 

81. 8 5s in Muke turi against 42 . 4 ~.b in Clr:ncho . Thi s result verified 

the success of the 1981 c '1mpaign of pit l rtrine provision in 

11uketuri. Even thouCh the cl":m !mde by th .. n WO.s full coverl,ge , 

the ;:>resent fil d Lng is still vcry l1 i 'sh, for no report in the 

country hrts so far been m.'1.oe of such ..... CO'TErn.ge level . In vie\·! 

of the p.resent s3.nihtion cover:::.ge shtns ( 28 - 31 ) l,nd thE 

plcm being implementc,j (27 ), the D.chi e,'e,"ent of ~Iuketuri throllgh 

" caopaign of s hort dur " tion will be ". vC1luc.ble source of lessons 

c.nd experiences . In addition, i n s~ite of continued eff orts of 

heal th workers f or the last two more dec2.d es , such a cover,ge 

level has not been rel1chc(l . ro learn md understanrl from the 

experience of l1uketuri, would therefore be of great v,lue . 

The role of the community ~nd mass organiz3.tions in the 

promotion of its o',m hoalth hCl8 Rl ready been sta ted (9) . The 

"Kebel e " i n l!uketurin rlid tes tify to this f Cle t, in which it some­

how enabled 60 . 7 j~ of the households to own latrines . However, 

the mechCUlism needs further investigation , since households 

reported the f3.cil i ty W.3.S impos8d r "-ther thm helYing been involved 

in the pr ocess of owing l a trines . 



ThE close in ter-rel:l tions7lip between s'mi tation aml the socio-

economic s-t.::.tus of [: community tns been described time 8.lld '1go.in . 

New concerts helVe also eval VG1 to c 1" '; f this rel'1tionships . 

ShuVCll Elt ,,1 (66) hE1V€ proposed their " threshoLt - saturJ.tion " 

theory explO-ining th'lt the socioeconomic s i tUE1tion h"s to be 

improved to 8. cert'Cin level b810w Vlhich sani t,"tion improvement 

i s minim'-ll. Avai lability of Intrin8 f'.cj.li ty in Nuketuri VIas shown 

to be directly reI ".ted ,"i th the r~ver,.(~e monthly income of the head 

of the household . This sug;-:ests tlmt improved s·'tni tation requires 

an Gxtr~ effort in ":dd i tion to wh:;t is being done by heal th workers 

alous . 

4. 2 utiliz'ttion of rit - Intrine 

Mere provision of sflni tar~Y f:l.Cili ties wi thaut the assurance 

of its utili2.!J.tion vms indicr-tted :<'8 !1:1vint§ little or no effect on 

he~lth ( 65, 80, 81 ). "" . __ dlS has been dGmonst:-:1ted in Brazil (41), 

~fter provi ding thousands of 1.pi t la b:"ines i n to ,'1 rural communi ty, 

it WetS leder identified th,'tt they were unussd pits, In l" luke t uri, 

e.ll "v:tilatle l'ttrines '"ere found to be in USE . However, the degree 

of usage ,"'8 not 2,:leqUette ,md VI:lS not different from th:1t of Ch~ncho 

indicatinb' that 1981 CamlJr!.i,crn did not include " utilizqtion 8.8 

p3.rt of the excreta disrosal entity, Ead the ca.mpn.i(;Il intograted 

the effort to enab l e- 8vc<ryone to hC.vG a 1 'ttrine, "i til educ'1ting the 

communi ty on tr'e benefits of prc])er €xcret.'J. d.isposFl, the uSrlge 

ID,ttern woul d have grovm along VIi t~l grm"th in 'l.vailabili ty ~ The 

role of he~l th \1orkers du.rinc; such types of compaigns should focus 

on this .3..spect as well . 
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Economic be~terrlent 01' COF1r.lUni ty members is '1.D irlportH.n1 

factor in the process of imrroving the environment . The Nuketuri 

study has shown the.t, incofGe of the f"",.ily not only is 1, f::ctor 

for availability ~ut, Iso for ntilizction. Among ,,11 other char,~ i' 

cterstics of the family, the inco",e w:<s the only one t o be found 

related with both aV3.i.l"bili ty 'l.l1ci Utilization of pi t latrines, 

which coincict8s "ith other studies (81) . 

An increasec 16vel of utilization WO.s found among households 

'''ho constructed 1 'ttrine on their m-m initiation than those who buil t 

through the imposition by the ' kelJele ' or through inl'ormation from 

he"l th worKers . Thou(;;h , self- ini ti2tio" 8.S such requires further 

"nalysis the r osul ts verify the f"ct thoct for a.rty h8,,1 th pr ,-,cti ce, 

the beh'1vior·,l crnnge of the cot:!mtmi ty i s essenti '01. The input 

by he2.1 th \vorkers h'1s to be comprehensive, so that cor.ununi ty 

members will be -,1:18 to do 1<ha'c they nr8 told to . 

Hm'lever sensitive the health inc!ic'ltor is used , the impact of 

Draper hUlnF.L11 waste c.ispoS'll on hcalth c:r.nnot eX(1.ctly be mee,sured 

(65) . However, valuable inforrn t i on oem s till be genera ted from 

studies designed '08 carefully :'18 , 'ossible. .i-.n"l ysis of morbidity 

reduction is the most cOMmonly used instrur.18nt cf assessinG the 

impact of health pro{:r:1.lTIs, such:'1s the intervention introcluoed 

i nto Huketuri . 

.. . / 66 
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·; . 3 In testinc.l Pc.rftsi tiS[1 

~he "p~ev'J.IEnce of int6s 1;in~~1 P::!.I'~s:' tes hcts been uSed to 

im'icC1te the level of fecal cont-unin"tion of the environment . The 

tr:1l1smission 0 i' intes tin[tl par:1.sitic diseases involves ::1 compl~x 

inter2ction betHeen the host , a.gent :md the environment . Provision 

of eXCrGt~L dispos'\l f' ,cili ty g r 8CLtely re:1uces the tr'1l1s"!ission of 

these infecti ons ( 39 . 40 , ~l) but 9.re not a panac8::t by itstOlf, 

for the .fact that intstinftl p8rasitism r esults not only from 

inadequate sanitation but "lso from the sociocultural si tLntion 

of a given community . 

Intestin<Ll parasites in Nlliwturi ,m.s found t o be re13.ti veiy 

less frev~,lent than in Ch3.Ilcho, 32 . 21> versus 56 . 6;~ respectively . 

The age adjusted r·~te for Chancho \~·o.s :1180 49 . 2 ~~ ( p <. 0 . 01 ) . 

The hi[lher r'tts of multiple infe c tion in the controls thp.n in the 

subjects further supports the hypothesis mo.de i n this study . !rhe 

difference in the pOiJUlation denisi ty behJeen the two communi ties 

requires consid8r~tio~1 , since tr:1nsois s ion of par::'i.s i tic infections 

may be enhanced by fecal accuruulation in ~ensly popub_ted "reJ-S . 

Ho,o/ever, the cX'o~lding index between the two places i s [!lore or less 

similar . 'rhe index determined from the studied families, was ~ . 73. 

persons per house hold in 11uke turi "hilG it was 6T28 f -o r Chancho . 

The failure to derJonstra t"ceduc tion in posi ti vi ty among 

subjects frol'l f"cili ty o\oJl1e'l f<::'Clili('s, could either be due to 

inf1dequnte utilization of the f,,-cility or prooably. protection of 
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individuals m2.y not 1;8 fully "tt:tinzc1 ur;less the overall envircl'l­

Dent is protected from cont:min:.ttion , or due to both . It h"s 

p..lrc?dy benn indic:1tcrl by Fe:tcheo et ,,1 (02) in their investi­

G'l.tions in th..ree J~iric~.!.n conntries, th2.t p~ovi'Jion of superior w;;.ter 

and sani t:ltion facili ti·:?s to small "lusters of houses scattered 

through :J.n arsQ. , was not protective to those fa"lilies . This 

ho\;8ver, ',emctn<ls further studies on l arge population set llJlS . 

:f. ~( Diarrhe"l Diseases 

The llse of diarrheal diseases to indicate tiD statlls of 

envir onment'll cont::tmi:mtion, or the leve~ of GXCrbt'l dispOS'll is 

of ~'::1I'~tmou.l'1t importance .. Several studies hav~ bGen carried out , 

using diar..'.."'hcq 8.8 a. y-~rr1stick f ar excreta dispos-'11 st2.tus . 

l!oweVGr , di'lrrhe201 diseasEs lend themselves to multiple 

cau.sp~l factors, ,'lnd ar e not thE best indic2.tors . In ad:li tion, in 

studies such "'s the pres(mt one , deterClin:ttion of d i arrheal episods 

usin,~~ the rec2.11 intervi ew of thIS '!lather or the ::'-~llD.rdi~n uhder ·­

c)sti,r.2.tGs the true rictUI'e of diarrhec\, Ch )ice of opt1mum recall 

period , is of particlllnr interest since the longer the period the 

greater the tend~ncy of under- reportinG of symptoms (83, 84) . 

Using two- I'eeks rec"ll peri od, the prevnlence of ·Jiarrhea in 

Nuketuri was less th:m tInt of Chrmcho, thouGh not statistically 

significo,nt, showing an ifLl:;!roVen!€nt ov~r the controls . Despite the 

over al l rcjuction in crevalence failure of ~nalysis to reveal the 

relati onship betwe.cn diarrhe" occurence =d faeili ty avail abil i ty 
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on inui v:U'Iual children m~~y be expl ':l.lnE:d .:;i~;lil~rly :13 wc:.s foy 

intcstin:1.1 par2.sitcs . In t1:t?n trl.l , r:i~.rrh22.1 st'-L:Ues should bu 

ei thor prospectivE- or using shorter rdc~lJ. IJ6:r' iorls ~ 

4 . 5 Nutri tioml. Shtus 

StucUes done else where haVE shown the effect of improved 

sanitntion on nutri bon"l st".tus of populations ( ~,O, 118 ) . The 

nutri tional st:ltus of children in I"JIuketuri end Chancho , J.S measured 

by anthropometic i ndicators , show th::tt there exists a high pr e-

valence of undernutri tien in gener:~l . ~·lo \olever ~ the rela tivf- impro-

vem.-nt of nutri tion"l status observed in ~1ukcturi OVGr their counte r 

p=ts in Chancho , dEserves attention . The prev"lenc" of ,lasting 

and wastinr:; with stuIlting is siGTIific:-:,ntly higher in Nuketuri. 

The two indicators revc ·~l the present condi bons nutrition of thE 

communi ty (71 , 73 , ll5 ) . Chssification of nutri tional shtus, 

usinG 112.terlows method (73) Ins shown improvement OV8r the find ­

ings in Chancho . .:ill 8.'lrler findinG by j\~okonen 2.nd Zei n (86) on 

pre- s chool children h:1s sCtown r a t es compaL'able to tlvct of Chancho, 

in '.hich only 43 ~ and '10 J~ of the pOl'ulp.ti on studied "er e normal. 

In ~lukcturi, 511 . 6 ~'~ of the popuhtion werc found to fall in the 

p norm(11 II category. 
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5 - CONCLUSIOJ·! & 't."CO~I}1E:.;nATIONS 

ThE: import::tnc 8 of sani t:.Lti ()n 2~S an essential component of 

lJUblic he",l th, has te&n noted by h22.1 th ,' rofession:J.ls ,md concerned 

eovernment bodi es f or a l ong time . 

In vie\! or th8 l ong term effect on the" gener.o.l socioeconomic 

develo),mGnt, 'U1d its s hort t Grm effect on specifi c hefllth probl ­

e ms , sanitation deserves priority. 

'rhe present s t ncly has ShO\ffi the effsct of pr oper excret.:1 0.is­

pos".l on the health of the commw1i ty in genEr al and on pre- school 

chi ldren in p"rtic"l~'r . 

'rhe results of this s tudy provid e s fo unda tion for rese'l.rcher s , 

:lnd consequently f or pl @lners Md heal th [1dministr ... ~tors . It gives 

::1. clue on the f:lCtors i nvolvEd in the 2v 'liLlbil i ty anct uti liza tion 

of pi t - latrine f~cility . 

Hed th c'cmDai gns , like t h'l t cf ~\uketuri ' s s hould be planned , 

rather th:m being spont.::neous , so th",t its continuity could be 

mQi!1tained . If it is plClnned , and involve all oonoerned including 

the cO':ll!luni ty , on t comes may be r ewclXding , 

The role of the commW1i ty as both benefloi:lry am, "8 contri­

butor in health c'1mp.'Ligns , shoul d b", clearly W1derstood not only 

by t he commW1ity , hut by or'>;::tnizers of o'C.mpc.igns =d health HorkGrs 

thGClsel ves . 
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The inter:1cti on of semi t".tiO'1 ".nil hG,"I th ,lith the socioeconomic 

stOltus of"" ,.iven community, in.'icatss Ln2.t hee.lth i s no more th.:: 

respollsibili ty of the health sector o.l one b!lt of ~ll c oncerned in 

the oVclr .1.11 d8vGlo~)mcnt of coml!lul1i tics . 'llhis suggE:sts , t h8.t such 

type of m',8S capQiGns, s hould ,Iso a in; el t Dther v3.ri",blcs of 

development . 

llet ter undcrstandi.nc: on ho<{ sani t':tion "ff eets h~"l th is 

dependent on 8.ccur:tte informations ,wailable . Thus , the data 

collection system by concerned government a,:enciGs especially by 

t'linistry of gealth , should be strengt hened . 

Research forms the fundar:lCntJ.l b::tsis f or IJln .. rming, decision 

ElE~inG and policy formulations . 

~Ph£ effort to iml)TOVG the he-l.l th of ccmmuni ty requires scien­

tific knowlec1ge 0" the real needs of the comm'mi'LY its elf . Thus· 

research should be petrt mid ll'l.rce1 of 1.11 he::l th 'Jror.r::mes . 

If plans are to be effectively implem(mted, mid if thE 

objeGtives set 'lre to be achieved, the will 'md commitment of the 

government h:ls to be tr1.l1sformed into :lctions p.nd practi es . 

Environmenh,l health acti vi ties . like any other heal th progro.ms 

dEserves the support of tile Governmont9 Sf) that thG goal "HEal th 

for ;,11 " <{ill be r eached . 
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We i ghted score allocation for 

latrine utilization and maintenance 

Response score 

A. Availability Xes 14 

B. Utili zation 26 

1. n umber of fami ly All 2 

members using the males only 1 , 
lat rine females only 1 

2. if users are males males stay out for 2 

of females ilhy? work both sexes do 1.5 

no t s h a r e males 

3. how many of the 

times is it used 

4. if used always , 

why ? 

cangofor field 

defecation 

no reason 

a l ways 

mostly 

rarely 

Knowledge on fecal 

hazardness 

conv inient to use 

0.5 

o 

2 

1 

0 . 5 

4 

latrine 3 

fear of penalty 1 

becayse , oth ers do 1 

no reas on 0 .5 

35% 

65% 



Utilization (contd . ) 

5. if used rar e ly , why? 

6 . Wha t tiQle o f tbe day . 

is prefered for using 

the latr ine 

7 . What ar e your opinion 

on th e benefit of 

latrine 

8. does the track to the 

latrine 

indicat e its being used? 

9 . is squatting hole 

cover e d 

and the floor ? 

10 quantity of feces in 

the pit-indicate 

11 Feo es in the compound 

- 90 -

Response 

S t a y out for work al 
day 

no privacy 

bad odour & dirt 

open field is 

convinient 

every morning 

mid-day 

l ate evening 

as necessary 

good family h ealth 

good health for 

children 

Score 

2 

2 

1 

0 . 5 

2 

2 

0.5 
2 

2 

1. 5 

clean environment 1 

convinient than field 1 

Yes 

No 

Yes 

No 

Clean 

dirty 

its use currently 

used pre'lionsly 

not used 

not seen 

seen 

2 

1 

2 

1 

2 

1 

2 

1 

o 

2 

0.5 
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.eighted score for wate r utilization 

Respons e Score % 

Water supply 10 100 

1 • Sour ce river 0 . 5 
spr i ng 1 
Vlell 1 . 5 
pi pe 2 

2 . Distance 15 min walk 2 
'15 - 30 mi n walk 1 . 5 
31 - 60 mi n 1 . 0 

1 hour 0 . 5 

3. AIly Payement Yes 1 . 0 

No 2 . 0 

4. 'Hater storage a t home Clean con t ainer 2 
cove r ed 

clean container 1 
uncove r ed 

di rty con t ainer 0 

5. Water usage at home hygeinic 2 

L;:1-hygen ic 1 
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