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£ large scale multi-disciplinary campaign which aimed at
improving the agricultural, educational and health conditions of
the general population of Sellale awraja was conducted in May 1981,
during which, Muketuri, the present study area, was alleged to
have achieved the maximum results by vroviding pit latrine facility

to each and every household residing in the town.

An evaluative study on the impret of proper human waste
disposal on the bealth statuz of children below 5 years of age
was conducted from July 14 - 21, 1986, which is five years
after the mase introduction of nit latrines as an intervention
into Muketuri town. Assessment was also made on how residents of
the town have formed the habit of using the facility after it was

made available for them.

Because of lack of base line datz, a similar community
unaffected by the 1981 campzign, but comparable in respect +to
pertinent sccin-demograrhic characterstics, was chosen 28 a

control.

Intestinal parasitism, dizarrheal illnesses, anthropometric
measurements, infant and child deaths were chosen to measure health

improvements that might have resulted from the intervention.



Weight and height, measuring scales and stool examination were
the instruments used, for the ohservational data collection while
a pre-tested and pre-structured questionnaire was employed for

interviewing head cof house holds and/or mothers.

Analysis of data collected from = total of 196 subjects and
85 contreols living in 132 & &5 families respectively, has shown
that pit - latrine facility availability was 81.8 % for the
study group and 42.4 % for the controls. In the attempt to
determine the people's motive to have a latrine facility, it was
found that more than 60 ¢ of families in Muketuri renorted that the
facilities were imposed by the Kebele, while self-ini*iation .and

advice from health workers were reported in 24.3 7% and 15.0 %

respectively.

All available pits were found to be utilized, but about 25 %
were deficient from a sanitary and hygienic utilization point of view.
No significant difference was observed on utilization behavior of the

two communities.

(f all socioeconomic varizbles of families, income was found
to be signigicantly ( P¢ 0.01 ) related to both availability and
utilization of the pit latrine facility, while education of the
head of the house hold was found relsted to aveilability only.
Utilization was also seen to be increassed among self-initiated
latrine owners, compared to those who own the facility through

Kebele imposition or through health workers' advice.



Study results demonstrated an over all health imporovement
amonyy the study grcup thon their controls., Prevalence of intestinal
rarasites was %2.2 % and 56.€ ¢ ( P£0.01 ) among children studied
in Muketuri and Chancho respectivliy. TMultiple intestinal parasitism
among the positives, was also higher in the controls than in

subjects, 32.6 % VS. 5.4 %.

inalysis of anthropometric measurements using Waterlow's clagsi-
fication, revealed that protein - energy malnutrition was cowmmen
among both groups of children. However, comparison between the
two groups show a more improved conlition among the study =zubjects

than the controls.

The two-weeks recall period prevalance of child diarrhea was
also found tobe higher among the controls, 15.3 . Vs 11.7 % .

But the difference was not statistically significant.

1

Ttesults in general indicate that provisien eof exeretz disposal
facility may reduce the prevalence of intestinal parzssitic infections,
digrrheal disesges and salnutrition and may result in general health
improvement of childrsn below 5 yesars of age. Availability of latrine
in a family, however, may not prectect children individually, unless
the overall contamination of the envircnment of the community is

prevented.

The less - effective inputs by health workers zlone and the

importance of multisectoral approach is alsc discussed.
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1.1 Btatement of +the Problem

The intuitive knowledze of the association between sanitation
and health seems to have existed since the earlier days cf man's
civilization, during which sanitary waste disposal practices were
documented (1). Scientifically based knowledge, however, was
following the germ theory and discovery of etiological agents of
diseases in the mid-ninteenth century (2). Since then, most
plans and programmes aimed at promotion of health and prevention

of diseaseshave fully or in part stemmed from sanitation activities.

Improved levels of health and control of communicable diseases
in the developed world toddy have been attributed mainly to socio-
economic growth and attainment of optimum sanitary conditions
(1,3). Furthermore, poor levels of these situations coupled with
ranpant epidemic and endemic diseaszs in least developed countries

support the attribution made in the affluent countries.

A large proportion of the world's population, particularly
of the developing countries is at present overwhelmed by enteric
diseases and its consequences. (lobal estimations by the World
Health Organization (WHO) and other sources (4-6), indicate
that 3-5 billior attacks of diarrhea illnesses and 5-16
millions of diarrhea - associated deaths ocour each year in

Africa, Asia and Latin sAmerica. This grave situation mostly



victimizeg children below five years of age, The number of
intestinal parasitic infections, single and multiple, are also
estimated to exceed the total population of the world 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
facilitated 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 worm diseases.
Spread of these diseasess is through man's contact with human excreta
directly through hands, water, food and soil or indirectly through

arthropods (7,8).

In response to the prevailing enteric and helmenthic diseases,
and in the light of experiences of the developed countries, nearly
all countries, mainly the poor, have become increagingly aware of

the importance of sanitation.

Acceptance of Primary Health Care (9) and commitment to the
International Drinking Water Supply and Sanitation Decade (10)
have engaged countries in striving to improve the health conditions
of their populations. The trend seen in sanitation coverage is
part of the evidence for 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.



The coverage For 1983 still showed an improvement, in which
54 % of the urban and 14 % of the rural were 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 to 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 pf the problem is lacking. Under the present
conditions of reporting system, reporis 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) reviewed most of the relevant documents and
studies done earlier, and brought excrela borne diseases into the
picture 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 wvisits to health



institutions in the country were sither for diarrhea or for intes-
tinal parasitic 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 National Control of
Diarrheal Diseases in 1985, indicated the range of diarrheal
incidence among children below 5 years of age, as 2.8 % in Wollo
to 7 % in Eritrea. -The same document revealed diarrhea - asso-

ciated deaths to be 1.3 % in Gondar and 27 % in Eritrea (20).

Diseases related to poor sanitation, not only are major health
problems, but also present themselves as problems in other sectors.
ibiarrheal diseases and intestinal parasites have a direct and/or
indirect bearing effect on the economy of the country. In relatively
simple terms of estimation, Cabre-Emanuel (15) has shown 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 hospitai resources in the
country., ILainoric (21) in Dire Daw: found out that out of total
hospital admissions in 1974, intestinal parasitic diseases
represented 15.1 % Similarly, the Ministry of Health indicated
that in 1983/84, out of all hospital admissions in the country

2.5 % was for dysentry of all forms (19).

In the light of this problem, the need to improve the sani-
tation condition in Ethiopia, seems to have been recornized since

the early fifties of this century. The promulgation of the lunicipal



Sanitary Rules in 1951 (22), and the move to~ integrate preventive
and curative services around 1958 (23) were prominent evidences.
Since then, it has intuitively bveen considred that, more than
three-quarters of the prevailing communicable diseases in the country
can be prevented by technically simple measures of improving sani-
tation and water ,immunization and health education (24). This
zeneralization, though not evidenced, seem to have won thinkings of
health professlonals and policy mekers, and did form the material

basis for health palicy formulations.

The National Democratic Hevolutionary program (25), and the
program of the Worker's Party of Ethiopia (26) have identified
sanitation improvement as one of the priority needs of the ccuntry
and made favourable conditions for primary health care and sanita=
tion decade activities. These activities were incorporated in the
Ten years ' Perspective Development Plan (27) which is being
implemented since 1984. In the Ten years ' Plan for example, it
ig indicated that, by the time the plan periocd terminates in
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
operations, among all other essential ingredients, knowledge of
the past experiencesyof the achievements and of the present status
and remaining gap is reouired. Besides, the effect of the program
on health, either achieved or expected should be determined. How-
ever, reliable data on sanitaticn in respect to these elements,

ig practically non-exigtent.



Surveys conducted by the Central Statistics O0ffice in 1980 (28)
and 1983 (29), gave the general picture of urban and rural sanita-
tion status in the countryv. The 1980 survey has shown that sanitary
facility of any kind was available in only 54.33 % of the house
holds in seventeen major townms (excluding Addis Ababa and Asmara )
in the Country. The situation for the rural majority of the ccountry
was assessed recently in a two-round rural health servey in 1982/83
According to the results of this survey, pit-latrine facility was
available in only 8.9 % and 7.4 % of the rural population in
in rounds one and two respectively. Project proposals for the rural
and urban sanitation in Bthiopia, that were presented in 1981 and
1983 (30,31 ), estimated the preportion of the rural and urban
populations that have an access to any sanitary facility as 3.8 %
and 20 % respectively., Such types of surveys and estimations,
however, are simply information on availability alone, which
doeg not enable one to determine the contributions of sanitation
to health in general and to reduction of fecal-borne diseases in

particular.

It has Zenerally been accepted that, sanitary measures of
various methods, known as "sanitary 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 cut to explain
and demonstrate how much the " sanitary barrier " influences the
occurence of enteric deseases such as diarrheal and intestinal

parasitic infecticns. Most of the previous works attempted to



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 dispesal on the contrel of shigella infections, by using
a bore-hole latrine. In their study, the breeding of house fly
wag curtailed, and asg a result shigella infections in children
below 10 years of age was reduced by half from those without the
facility., Similarly, Rubenstion et al (34) compared two groups of
children, one in & community with sanitary facility and the other
without, on their hospital visit for diarrhea, He found out that
usage by those with the facility declined while it remained
unchanged in the other. Rubenstion's comparigon and Me Cabes
results clearly shew that, the presence of sanitary facility
plays a role in the reduction of diarrheal occurence among
children. Hans A. Brush et al (35) in Gutemala, further confirmed
the importance of pit-privey by considering the regular use of these
privies. They found cut that diarrheal diseases decreased among
children from househcolds with privies. However, their finding did

not hold true for children below 1 year of age.

Schliessmann (%6), and Van Zijl et al (37) have described the
decrease in diarrheal morbidity and its inverse relationship with
improved manitary conditions of the community. Azurin and Alvano (
(38), were able to give quantified benefits of using latrine

facility in their 5 years long study of cholera in the phillipines.



They indicated that cholera incidence was reduced by 68 % in the
community using improved sanitation when compared to those without
the provision. They have also shown that the incidence was further

decreased by combining sanitation with safe water supply.

The impact of sanitation has also been szhown by its influence
on intestinal parzstic infections. Chandler (39) studied two
Tigyptian villages for two years fellowing an intervention includ-
ing bore hole latrine in one of them. The reduction of helminthic
infection from 60 % to 52 % was believed to result from the sanitary
installations for the fact that the rate for the controls was found
to reach 70 % after treatment., In this study the effect on proto=
zoal infection was found u:charged in both groups. In west Indies,
St, Lucia, Fitzroy (40) demonstrated the effect of improved sanita-
tion on the fall of prevalence and intensity of diarrhea and
intestinal parasitic infections among children. The ztudy has
alse shown an association between sanitation imporovement and

improved growth.

Walter et al (41) have recorded reduction in-hnok worm
vositivity, £from 37.6 ¢ to 25.4 % in 4 years after mass intro-
duction of about 18,000 pit latrines in several rural villages
in Brazil. They pointed out that success would have been greater,
had all the privies been utlized and maintained. HMHoore et al
(42) descrived the effect of sanitary excréta disposal, after
they found a2 high prevalence rate of ascaris in places where no

latrine facility was available.



The influence of environmental sanitation on health and its
effect in the reduction of infant mortality has also been described
by different investigatcrs. Improved sanitation was noted to reduce
infant mortality rates (43,4#). Based on the knowledge that infe-
ction and nutrition have an effect upon one another, there are
studies carried out to show the inter-relationships of environmental
sanitation with either diarrheal diseases or helmenthic infections
on one hand, and nutritional status on the other. Observation of
higher rates of under-nutrition in children who harbour intestinal
parasites in comparision with those who were free (45), and the
speculation made that diarrhez may play a2 key role in the genesis
of undernutrition (46) suggests the possiblity of an association

between poor sanitation and nutritional aronalies.

Improvement in environmental zanitation was also noted to
improve nutritional status of a given population. The results of
victoria's (47) and Herberts' (48) studies, by which nutritional
status of children was shown to be strongly associated with the
environmental factors such as housing, overcrowding and excreta
disposal habits of parents hag supported this hypothesis, Since
the cause and effect relationships between infection and malnu-
trition has not yet been established, study results made so far
are not conclusive, However, results of different studies
(49, 50, 51 ), have consistently irdicated the link between
nutrition and infection. Housing, sanitary facilities, water
supply and personal hygiene have also been demonstrated as having

an effect on the health status of pepulations (52—56).



Not all studies reveal the positive impact of improved sani-
tation on health, In Egypt in 1952, there were study conclusions
put forward which indicated that installation of water supply and
latrine facility have no effect on death rates (57). Butz (58)
also reported, that piped water and tonilet sanitation did not show
an impact to reduce mortality. Othsr studies have also pointed out
the ineffectiveness of improved sanitation unless the people are

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

Explaining the basic concept that a " sanitary barrier " will
break the chain and reduce the transmission of fecal-borne dissases
and its ultimate health benefits, in measurable evidences, has
been a challenge to researchers. Reduction of enteric and worm dis
diseases by sanitary practices is presumed to be followed by health
improvements. Improving sanitation may also result in better
socloeconomic and nutritional status, which in itself has an impact
on health status. These interrelated situations deo net lend themse-

lves for gquantification hy the health indicators most often used

(14, 56, 62-64 ).

This complex nature of the subject influenced earlier studies
to vacy in design, results and conclusions. Blum and Feachem (65)
after examining more than 50 previous studies on sanitation impact,
identified eight major methodological problems. DNearly all of
these studies had suffered from one or more of the problems, which

sometimes regulted in erroneous and conflicting conclusions,



In gpite of all these hindrances,there is need for research in
the area of sanitation and its impact on health for development of
the concept itself., Apart frcm the recommendations of Plum 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 honefully narrow
differences in opinions and doubts on the effectiveness of sanitary

interventions.

In view of implementing primary health care and the ganita-
tion decade's programs the need for further knowledge, and under-
standing about sanitation activitiesz and its heaslth effect is far
greater., It is with this logical basis that the present study was

conducted.

1,2 Purpose of the Study

a2t Aims :

The present study wasg cenducted primarly with the aim
of examining how provigion of pit-latrine facilities funct-

tior to solve health problems in the community.

Secondly, the study aimed at assessing how pit latrine
facilities are utilized after being made available, anda how
mich understanding has been reached between the community
membsrs as targets of behavioual change and health workers

ag changze agents.



Thirdly, the study was intended to determine trends of
health improvement of the community in general, on children
in particular, where pitlatrine intervention. was

introduced.

1Pl Objectives :

The specific objectives of the study were

a) To assess the extent of pit-latrine utilization by the
families of children below 5 years of age after the

facility was available to them.

b) To determine the impact of proper excreta disposal on
health status of children below 5 years of age by
comparing two groups of populations, one with the
facility, —:the other without, on the following health
indicators.

( i ) Prevalence of intestinal parastic infections.
( ii) Prevalence of diarrhea
(iii) Prevalence of protein energy malnutrition.

(iv) Infant and child mortality rates
These being the objectives of the study, the null (HD)

and alternative (Hl) hypothesises were formulated

as follows :

Mz



1l.2.53

E = The rates of the selected health indicators among
children in the intervention area will not signifi-
cantly differ from those in the area where a pit

latrine facility was not provided.

H, = The rates of the selectcd 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 s

The importance of improved sanitation and proper excreta
disposal in the process cf health promotion and disease
provention has long been identified and leudly spoken of in
the field of public health (1), It was Also described in the
Declaration of Alma-Ata in 1978 (9) as being one of the
essential primary health care components. The resolution of
the United Vations Water conference (10) , to launch a
progran of improving water supply and sanitation, signifies
the role that sanitation could potentially play towards
reaching the global zoal " Health For All by the Year

2000 ",

Regults of this study can be of great help to health
planners and professionals in developing new stratezies and
modifying the existing ones. It would serve as a feed back
to the installation of 6 million pit latrines throughout

the country during the 10 years plan period (27).



Findings of the study can also provide health administrators
and program manggers with fuantified informaticn, which will
form a prerequisite in the process of priority setting and

decision making.

The present study being a novel start in the country ,
will lay a foundation and will give way to further studies

in the sphere of environmental health,

1.3 Nature of the Study :

The present study was conducted to evaluate the outcomes of
an intervention in relation to changes in the health level of a
compunity, particularly of children helow & years of age ,
following its introduction. The intervention under evaluation was,
the pit-latrine facility which was introduced into a read side
town through a mass campaign in Mzy 198l. The study was designed
within the framework of the assugption that pitlatrine provision
and its utilization will have a beneficial effect on the health

status of that community to which the facility was available.

Since base-line data was not collected durin: the introduction
of the intervention, this study is precisely an " after- test. ',
In order to be able to look for possible association between the
independent and the dependent variableg, which are, the pitlatrine
facility and health stztus improvement respectively, another
similar community but without the intervention, was chosen for

comparisor,



Thus, the nature of this study is a "post - test " evaluative

study (2, 68, 69 ).

1.4 Operational Definitions

In this particular study variables are operationally defined

ag follows =

Tedad Impact ¢ WHO definition for impact is acepted (10) and
ig used in this study as, the overall effect of proper

excreta disposal on the health of study subjects.

1a4a2 Proper excreta disposal @ zzfe disposal of human wastes,

treated or untreated, into a pit latrine which is

congtructed properly on an appropriate site.

1.4.3 Health giatus : the state of health of study subjects

2s measured by health indicators used in the study.

l.d.4 Health indicators : Indicators selected as yardstic

in thig study are :

a) Prevalence of intestinal parasites : proportion of

study subjects, whose stool sxamination revealed
positive for one or more types of pathogeniv proto-

zoal or helminthic cggs and/or o zts,
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b) Prevalence of protein-glergy mslnutrition:

Proportion of study subjects with low weight-for -
height and low heizght - for - age cross tabulated to
yield wasting, stunting, and wasting and stunting

combined, using Water low's clasgification (71).

¢) Provalense of diarrhea : Proportion of subjects with

diarrhea in the two weeks preceding the interview .

as revealed by respondents' wecall.

Availability ¢ a sanitary facility of any kind for human

waste disposal is s2id te be available, when z family owns

or shares a Tacility near by the residential area.

Utilization ¢ available facility is said to be utilized when
2ll members of a family defecates in the latrine during

their preserce in their home.

Family ¢ all wmembers living in a househcld from which e study

subject was selected for this study.

1.5 Assumptions

present study was conducted based on the following assumptions

In the study communities, provision of excreta disposal
facility such as a pit latrine, will be properly utilized

and maintained, If pit latrines are used and maintained,



transmission of fecal borne diseases will be reduced and
will result in the reduciion of the prevalence of enterie
infections will result in the improvement of the health

atatus of the populatinn studied.

1.5:2 Health gains from pit latrine availability and utilization,
can be quantitatively measured by the indica ovs selected

in this study.

1.6 Scope and Limitations of the Study

The study was conducted in two small road szide towns, over a
group of populations in the age range of 0-4 years. In evaluative
studies such ag the present one, studies of populations of adequate
gize in different places will yield reliable results. However, this
gtudy was confined to a relatively small community from which =z

segment of the population were selected.

Evaluation of the impact of an intervention ideally requires a
"before " and "after " data collection from which differences would
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
from the study group with two or more control groups is safe when
the population size is adequately large, and is more valid when

the two populations are compargble in size. In the present study,



due to unavoibable constraints of time and money, which indeed are
determinants, the control group chosen was only a sample; while

the study subjects were total population.

In the process of data collection, using the same enumerators
throughout, will keep the data consistent and variations will be
minimal. In this study, due to the reasons mentioned earler, +to
use the same esnumerators on both populations was not possible,

Thus two different groups of enumerators were used for anthrorome-
tric measurements in the study areas. These type of arrangements
are possibly prone to the intreoduction of observer's variation,

which if great, will affect the results.

In assesgsing the pit-latrine utilization behavior or a commu-
nity the total population or a representative sample should be
considered. In this study however, data was only collected from
households where eligibles were found, without considering their

representativeness to the parent population,



2e METHOROLOGY

2.1 Study Areas

The study was carried out in twe road-side towns in northern
part of Shoa Administrative Hegion. Both towns are located on the
ceitral platean with an altitude betwean 2000 - 2500 meters above
sea level. The two towns are capitals of two adjascent woredas

belonging tc twe different Awrajas. The towns are 3

2.1.1 Muketuri ¢ is situated 80 kms. north of Addis Ababa along
the main road to Gojjam Region. With a population of 1218,
predominantly Jromos, Muketuri town is divided into three

%
small zones under one " Kebele ',

The town hag one sechndary
school up to grade eleven, Available public services

include all we=zther road, postal service, and telephone,

but no electricity. Water supply for the town is _from

a deep well throusgh unevenly distributed standpipes with

very few house connectiors. In Muketuri, there is one

health station with two health sssistants rendering services

to the population of the towm and its vieinity. Services

given include, diagnosis and treatment of ambulatory patie-

nts, ante-natal nrogramms,; sick baby clinie, a once in

a month staticaand thres other outreachb immunization

¥ urban dwellers association

a - static immmization program is given on the site
where the health institution runs it by itself.
b- out reach program is when hsalth team goes out

for vaccination & returns after the program.
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programmes, health educatirn and an irregulsrly conducted
%own:health service, Delivery szervices are given by the
health assietants and untrained ftraditional bhirth attendan-
tse There are no coumunity health agents or trained birth
attendants, Monthly mcrbidity reports are poorly kept and
irregularly made. Review of the 1985/86 morbiditf reports
made by Fidche health center indicated that, acute upper
respiratory infectiong, all types of skin diseases, all
types of diarrhea, fever of unknown origin and helminihic
infections were that most commonly seen diseases in

Muketuri clinic.

Selection of Milteturi as 2 study ares was based on a
mass campaign that took place throughout sellale awraja in
Moy 1981, The campaizn was multidiciplenary, of which
provision of a pit latrins to each and every household in
the awraja was a part. During this large-scale campaign,
Muketuri was alleged to ha¥e achieved the maximum, and it
wag declared by the mass media that all dwellers of the
town had their own latrines. Assuming the information was
true, this gtudy was planmed to measure the health benefits
of the intervention, about 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 population
of 2301, whose majority, like Mukeburi, are members of the
Ethiopian Orthodox church and the deominant ethnic group

iz Oromo, The town is divided into five zones under one



'kchele's There is one government dementary school.
Except eleetricity, the basic public services, like postal,
telerhone and road transpert are available. Water supply
for chancho is from a deep well distributed through scati-
ered stand pipes and a few house comnection. In Chancho,
there is one health center with two nurses and five health
agssistants. There is no functional laboratory facility,
except occasional sputum examinaticns for acid fast bhacilli
by a health assistount with only two-weecks training at the
tuberculosis center in Addis Ababa, Services rendered by
the health center include all types of programs, like
that given in Muketuri clinic and additionally a monthly
family planning program. The hesalth center has also

3 beds for emergency admigsions and maternity services.
The health center did not have a Sanitarian until one

week prior to the start of this study, bubiwas present
during data collection. Review of the 1985/86 annusl
rencrt of the health center at Shoa Rezional Health
Departinent r svealed that upper respiratery infections, all
types of dearrhea, helminthic infections eye diseases and
skin infections were the meost common causes for patient

visits to the health center.

Selection of Chancho is primarily based on its compara-
bility with Muketuri, ir r .zard to the variables that are
assumed to have an influence cver the subjects to be
gstudied except the intervention. Thus, Chanche was

gselected as a control cormmunity.



2,2 Study FPopulaticns

The population of interest in this study were children below

the age of 5 years (0 - 59 months). This age group was chosen,

because of the followiny reasons

2e2el

These groups of populations were born after the intro-
duction of the intervention in 1981. Mecal-borne diseases,
that they might have developed was certainly after the inter-
yention. This provides the opportunity to determine the
antecedence of the exposure to risk factors, increasing

the safety of making an assocciation,

This age group is more vulnerable to infection than
others, and it was believed that changss in the health
status is easily detected usin_ the indicators selscted in

the study.

Identification of eli.ibles for the study was from the
census that was conducted 1 week prior to data collection.
The census was carried out by students who completed
grade 12, Inumerstors, after a short training, were
agsigned inte different zones, mostly into zones where
they regide, House nunbers of the 'Kebeles ' were used
for identification of houses. Different sequential numbers
were developed for those houses without numbers, to be

written with chalk over the doors ag hizh up as possible



to prevent erasing by rain or otherwise. Omission and/or
duplication of visiting a house was prevented by clearly
defining boundaries of zones wherz sn enumetor was assigmed,
House to house vigit was then conducted listing all members

by age and sex.

Ape of an eligible was determined exclusively from
parents, in which respondents were assisted to bring their
recall close to correct date of birth by calling significant
holdays and other events commonly known by the community.
Aze wag then recorded on the forms provided in months te the

lagt complets unit.

After having the complete list of children of the
gpecified age, 1in hoth study places, except those found to
be non-resident, sgize of gtudy population wasg determined as

Follows.

Subjects from Miketuri - (study group):

The census revelled a total of 205 children in the age
group of 0O=4 years (0—59 months). It was thought that
the size was manageable, and it was decided to enreoll all
of them in the study. Thus, this study group population

was 205,

-00/24



Subjects from Chancho - (control sroup)

The census in chanche gzve a total of 382 children in
the age group selected for the study. In view of the cong-
traints of time and money, drawing 2 representative sample
was felt necessary. In doing so, the need for a sample of
adequate size was at the same time felt, and it was decided
to take 25 % of the population, a size closer to a maxiumum

for a sample.

The gampling technique employed was stratified - simple
random sampling. Choice of this technigue was to prevent
the influence of place of residence, IEnumeration of study
populations by residential zones made the sampling fechnique
eagier for application. The sample was poportionally
allocated to each zone ( stratum ). Selection from each
stratum was uging a random table from WHO's guideline for
a sample survey of.diarrheal diseases. Uging the random
number wag, first, row and column was located by pointing
a pencil while eyes were closed, then a two dizit horizontal
reading from left to right was performed until the number of
subjects allocated to each zone was seleected, Finally the
sum of sub-samples from each stratum was determined. The
sample gize, taken as control group in Chancho was a

total of 96 children.

" o
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2.3 Data Collection

Before data collection was started, +the investigater had
inmmitially obtained the consent of government and mass organizations'
agenhcies, and their willingness to cooperate in facilitating data

collection,

Data collection was first carried out in Muketuri and then in
Chanohy from July 1472 to 18" and July 1972 15 2157, 1986

respectively and was completed in eight days.

Four teams,; each composed of a sanitarian as a team lesader,
and two students of Ich grade eduation, were formed in each study
place. The same sanitarians were used in both phaces, while the
others were selected from their respsctive towns. Division of
labour amon; team members was zppropriated. The team members other
than the sanitarians, had participated during the census, a fact
which made trainingz on data collection less difficult. Similarly,
the sanitarians were senior staff members of Environmental Health
Department in the Ministry of Health, and all of them were
experienced in field work and communication with commanity members

like the ones studied.

e dil Methods of data collection :

a) Interview method :

One of the methods chosen for data collection in this
study was intervewing the head of the household and/or

the mother or guardian of study subjects.



b)

2

Observation method

Another method of data ceollection employed in this study
wag the observation method. This method was used to

collect three sets of data.

( 5 ) Anthropometry : ¥very subject under this study

was measured for height, weight and arm - ecircu-

mferencas.

( ii) Stool examination: About 5 grams of stool spec-~

imen was collected and examined for eggs and/or

cyats of pathogenic intestinal parasites.

(iii) BSanitary inspection : every household where a

study subject was found, was inspected on,
compound sanitation, latrines (if any), and

water storase and use at home.

20342 Measuring instruments @

a)

Guegtionnaire¥*s Pre-structured and pre-tested questionn-

aire was used for dats collection. It was designed as
precise as possible, inorder to avoid ambiguity, un-
necessary information collection, and to help the inter-
viewer and respondent unerstand each other. The-
questionnaire, before it was finalized was commented 1me
by experts in the Department of Environmental Health,
Ministry of Health, and Community Health Department,

Faculty of medicine.

* sgee annex for the type of the questionnaire.



It was desimed in such a way =25 to allow guantifica-
) 43 3 a
tion of responses by allocating weighted scores to

each response of correspondin: questions,

b) Anthropometry : for anthropometric measurements,

ingtruments used werec.

(i) Weighing : two types of weighing scales were used.
The beam scale ( lever type) was used for weigh-
ing all subjects who were unable to stand by
themselves., For these who were able to stand on
their own the " salter " bathroom zcale was used.

Readings Crom both were in Hetric system.

(ii) Length (height)

height measurement wasz also employed using two
types of measuring equipment. Tor children who
were not able to stand erect, a horizontal wooden
board with o tape measure on it was used, The
board has one fixed head-piece and mevable foot-
peice. It measures upto 100 cm. For the rest of
the subjects, a wooden stick with a tape measure

on it was used. Readings were in centimeters.

(iii) Mid-arm circumference: arm cirumference was
measured using a plastic coated measuring tape,

caliberated in centimeters.

a - see anhex for scores corresponding to the guestions.



(iv)

223 Procedures

Stool examinoticn: stool of svery subject who
was able to produce the specimen, wag examined
L

under the light microscope using Formalin-Ether

concentration technique.

a) Interview - the team leader, who was also the intervi-

ewer, introduced himself and his collegues, to the

head of the household, and obtained the consent of the

respondent., On finishing the introduction, he started

questioning on the basisg of the questionnaire which had

four parts of guestions on @

(T3

(iii)

Pamily identifications the first part of the
interview was on demographic and sociceconomic
characterstics of the head of the house hold and

the rest of the family members.

Children's diarrheal episode and death :-

the second part of the interview was on
diarrhea in the two weeks preceeding the inter-
view. GQuestions were also asked on whether there
wag 2 child death in the past year. It also

specified, whether death was diarrhea associated.

A vailability and utilization of latrine:-
the third part of the interview was on whether
the family owmed a pit latrine, and if available,

on new they use and maintain the facility.



b)

(iv) Water supply :
the fourth and the last part of the interfiew

was on the supply, storage and usage of water.

After the interview was over, the second

procedure followed,

Anthropometry

Weight of every subject was measured by the other two
members of the tean. Heavy clothes, shoes and other
objects were removed, before weight was taken. The
scale was adjusted at zero before sach measurement.
Readings were recorded in the space provided on the
questionnaire by the enterviewer. The enterviewer
re-read and recorded to the nearest 100 grams. In
some situations when a child refused, the wight of the
mother with and without the child was measured and the

difference was recorded as the weight of the child,

Height was taken by the same enumenators,. Measuring
with the horizontal board was by placing the child in
a recumbent position, keeping the head azainst the
fixed head piece which starts at zero cm. The movable
foot-piece was then adjusted until it comes in contact
to the heel of the child. The child is kept straizht
against the board by pressing slightly over the knee so
that accurate length of the child is read. Reading was

made from the immer surface of the movable foot piece,



c)

and recorded to the nearest 0.1 cm. Here again, the

interviewer re-read the measurement before recording.

Measurement of height using the winten stick was carried
out by taking off shoes, 1f any, and placing the subject on
a2 flat surface standing erect, assuring that the back and
the calf touched the stick, then the lsvel where his skull
reached was recorded to the nearest 0.1 cm, The interviewer

always checked the readings before he recorded.

Mid-zrm circumerence was measured by plastic coated measuring
tape. The left arm of the subject was kept hanging, with a
support at the finger tip by the mother if necessary.

Mid - point for measurement was located by placing the thumb
on the promineat hone of the shoulder ( achromion ) and the
little finger on the prominent bone of the ulne (olecranon),
the site was then approximated by the middle finger (72,78).
The measuring tape was then wound around the arm without ti
tighteninz or lossening, Reading was taken and recorded to

the nearest 0.1 cm

Stool examination : After interview and anthropometric

measurements were coupleted at each house hold. the leanm
leader provided the mother with a2 plastic sheet of ~hou+ 75-m
by 20 cm. The mother was fully instrueted to brinst =2
specimen of stool of the subject into a central place

chosen to be closer for zll mothers. The: stool, when

brought to the central place, the mother was

4,
;3



reguested for the card she was given during the inter-
view. The card with code number of the child on it,

was counter checked on the rcegistration list. Then

the specimen was placed into a bottle with a code number
corresponding to that of the child. The bottle was then
tightly closed and shaken before putting it into the box.
Stool preservation was carried out entirely by the inv-
estigator. In case of the presence of more than one
subject in the family, different colors of plastic sheet-
were used as stool containers, to assist mothers i”2'?
fy easily. Blue color for the eldest, ©black for the
second and yellow for the third child was cor=sistarlly
used. Preserved stool was brought to Adcis Ababa for
examination in the Ingtitute of Pathobiology. The
method used for stool examination wag RITCHE form=7++-
ether concentration method (74). Stool examinztion was
done by the iavestigator assisted by technicians of the
Institute. Results for each speciman were recordcd as

" 4+ " for positives of any pathogen a2nd " - " for nega-
tivegs, and was recorded on a special form vrmawsd oo

this purpose.

Control of quality of data :

Throughout the process of data collection, that iz,
before and during data collection, efforts w-r~ ~~7=
to maintain the quality of the data. Of the steps

taken, the main ones are the following:



(ii)

Questionnaire development s the questionnaire

design was based on clarity of vwords, simpli-
city of guestions, simplicity in recording,

and its preciseness. Before the questionnaire
was finallized, efforts were made to obtain
technical advice from experienced professionals
and experts on the field of environmental health,
on each question and choices for answers, The
draft questionnaire was given to scme of the
consulted experts. It was then pre-tested in
Chancho hesalth center on 20 mothers attending
Maternal and child Health sessions. Time
estimations, the acceptability of each
question,; and choice of wcrds for some
questions were assessed and valuable modi-
fications were made. It was then finally

structured and used.

Training : In order to maintain the quality of
the data, the guality of the interviewers

and enumerators was considered. Choice of
sanitarians for interviewing was on this ground.
In view of some of the technicalities involwved

in the data collection, it was felt that,

some element of skill in the field was essential
which otherwise would have been difficult +to

train a lay person. BSimilarily, choice of 12th
grade students for enumerating anthropometric data

wag based on their performance during the census.



Selacted data collectors were then trained in each
aapect of data collection. Training for intervie-
wers included on how o 2pproach a house hold head
or the respondent. In order To keep uniformily and
reduce variztion among enumerators, practical
demongtrations was held in the health institution
which included reading the same measurement by
each enumerator separately, how to handle, operate
and check the instruments at interval for their
consistency. The  sanitarizns were additionzally
trained how to supervise their team members during

taking anthropometric measurements,

- .

Supervision : esvery team was supervised by the in-
vestigater at any two-household visits every morning.
The daily work for each team (number of houses),
were detsermined before and after noon. Each team
leader was expected to submit his half-day work
before he was given the second half. Every
questionnaire was then edited for imccmpleteness,
by the investingator during submission. In
addition, a short group discussion was held

every evening in the hotel where the team had
stayed, on problems encountered during the

day. Bach anthropometric reading was also checked

by the team leader before it was finally recorded.



2.4 Data Anzlysis

In reference to the objectives of the study zll relevant

data were collected from both study areas.

Data analysis was initially plamned, before it was collected.
The framework for assembling and summerizing data was prepared
prior to the collection, in the form of dummy tables. This helped

to investigator to organize the data for analysis.

In order to compare findings in the study znd control groups,

computations and calculations were made as follows ¢

2alal Prevalence of diarrhea @: All positive recall responces,

within 2 weeks preceeding the interview, that is, all
diarrhea episcdes that started within the 2 weeks prior
to the data of the interview were counted. The two-week
prevalence rate of diarrhea was' caleculated for both the
study and the control groups as follows :

All postive resvonses for diarrhea

in two weeks preceeding the interview x 100

Prevalence =P =
Total number of the study population available
during the date of the interview

Pud.p Prevalence of intestinal parasite : Results of the stool

examinations were recorded as positives (+) and negatives
(‘-') by species against the code number to each subject.
All positives for = single species and total positives for
any of the zpecies were computed separately to give preva-

lence of individual parasite and over all prevalence of

intestinal parasites as follows
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Prevalence of individual parasite (Pl)
Total number of positives for one

gingle species or a parasite
=A€ 8k 5 x 100

Total number of subjccts whoss

stool was examined and found positive

Overall Prevalence rate of intestinal parasites ( PT )

Total number of positives for any

pathogenic parasites % 100

Total number of subjects whose

stool was sxamined

Prevalence of protein - energy - malnuftrition :

To analyze anthropometric measurements, the method described
by Waterlow (71) was adapted. In order to use this nethod,
individual height, weight ond aze of sach subject was
compared to the median height - for - age and median weight-
for - height of = reference population ( 75,76 ) taking

- 28D from the medicn as a cut - off point. Selection of
the cut - off point was zccording to the Waterlow's
recommendation for countrics where under nutrition is a
problem., Thus all children were classified between

2,_2SD and- %4~ 25D of the median neight - for - age,

and weight - for - height. This classification gzve the

following four eatagories,

T ks



( 4 ) by height - for -

(ii)

- those who are

- those who are

7o
n._:!t.:

#= 25D to the median for

the reference pop.

(__ 287 n i

by weight for - height

- those who are

- those who arc

The four groups were

Cross - tabulated by height - for - age and weight - for

& - ZSD 1" LAl

7 el " n
< 25D

height into a 2 x 2 table 4as follows

Height = for - age (2 - score)

The proportion of

5 - 25D £ -28D
32
L1
o KORMAL STUNTED
; D~ 25D
o WASTVD
i WASTED +
y ( w (GETY STUNTED
(0]
2
=

subjects who were found to be normal, stunted,

wasted and, stunted and wasted combined were computed for both

Muketuri

and Chancho.



2l Utilization and maintainance of Pit-latrine :

Ags describzd above, for 211 responges, weighted szcores were
allocated. PFor each house hold, scores were added arnd total
utilization and maintainance score was determined. Mean
score value for families who have latrine facility in both
study areas was computed. Then, the proportion of Utiliza-
tion score for Muketuri and Chancho was calculated in

comparison to 2 theoretical standard wvalue.

cetle T Water supply and g.ilization s

Data on water supply and use wms analvsed in the same way

ag was done for Latrine Utilization.

2846 Mortality rate and dizrrhes - asgoclated death rates

These rates for desaths was not analyzed, due to the fact
that datn on these variables were found too low, to allow

making conclussions. It was ftherefore, omitted.

2.5 Bitatistical Methods

Computed rates =2nd means for the study and the control
#roups were compared and tests for significance using the c¢hi -

X
square (X°) and Z - test methods were performed.
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3.1 Demographic Characterstics of the Study Powulations

Two hundred and five children agzed 0-4 yezrs in 2 total of 135
househods in iluketuri, ~nd 96 children from 91 families in Chancho

were initially selected for the study.

In Muketuri, out of the 205 children and 135 households, dato
was collected from 196 children who lived in 132 housseholds, making
the coveragze to be 96 % and 98 % respectively. Similarly 85 children
in 85 households, which was 89 % and 93 %, were covered in Chancho.
The only renson for non - response in beth of the study areas was

unavailability of the family throughout the pericd of dnta collection.

Comparison of the study 2nd the control populations from whom

datza was collected is presented in table I.

Subjects in Muketuri were 51.0 % males and 42 ¢ females, while
their counterparts in Chancho were 50.5 % and 49.5 % respectively.
Distribution by nze show that the group below the age of 12 months
in Muketuri constituted nearly 2 guarter of the total study popula-
tion, while in the controls, it wos only less than 10 %0On the
other hand, children aged 3%6 months and above comprised 37.8 <

against 49.5 % in Chancho.
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3.2 Sociceconomic Charactersties

In both study are g, dota on salient socioeconomic variables

of families to which study subjects beltonged, was collected.

Summary of these variables is gi1own in table II. In all of these

variables the two groups were compnrabls.

.21
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Religion, 3

Families covered by the study in Muketuri and Chancho
were found to belong mainly to the Ethiopian orthodex
church., Their proportion was 98,5 ﬁ and 96.5 % of
them were christians, and the remaining 1.5 % and

%.5 % were all followers of Islam.

Ethinicity :

The predominant othnic group, as was determined by the
origin of the kead of the household, was the Oromo. It
w=2s represented by 69 % and 63.5 % in Muketuri and
Chancho respectively., The Amharas followed the Oromos by
comprizing 27 % in ezch of the study places. Other ethnic
groups were only small minorities and constituted 4 7 and

9.5 ¢L in Muketuri and Chancho, respectively.



Table II1. Comparison of house ncids in selected
variacies in Muketuri and Chancho,

July 1486,

Vapiable MURKBTURL CHANCHC
ARLSh (N=132) # (N=85) %
RELIGION
ehristions 98.5 6.5
Moalims 1.5 3.9
QCCUFPA'TON
Government emplyees 34,8 32.9
Prade 5245 34,3
Dily labourers 11.0 1341
'Tal la‘sellers
Farmers 217 19.7
Jobless
All others
EDUCATIUN
Illiterate 18,0 2447
Read/wri te 49,0 St
Blamentary 14.0 11.8
High achool&above 14.0 11.8
INCOME( permonth=Virr)
50 270 2G.0
50 -~ 150 40,0 425 %
151 - 250 13.0 19:3
251 & above 20,0 22.4




3.2.3  Bducation -

Education of :the head of households was categorized into
four educational levels. Distribution was found to be
comparable in both places. Illiterates, who neither write
nor read for Muketuri and Chancho were 18 ¢ and 24.7 %
respectively a difference which was not statistically
significant ( P20.05). Family heads who were able to
read and write through the literacy campaign comprised

49 ¢ and 51.7 ¢ in Iuketuri and Chancho. Heads of house-
holds with education of elementary and high School lavel
was 14 9% and 19 ¢ for Muketuri and 11,8 % for each level

in Chancho.

Bl Occupation :

The attempt to group heads of households into four occupa-
tional categories revesled thaot, nearly ralf of them in

both study areas fall into the "other" occupational category.
Further breakdcwn of this cate:ory resulted in fourteen
different titles. For +the purpose of this study, occupat-
ions of similar characterstics were lumped into four groups.
Distribution of head of households into these groups is
presented in table II. Comparison of heads of households

in Muketuri and Ghancho by different occupational groups,

show no statistically significantdifferences.
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Average monthly income

Ticonomic grouping of househcolds is not as easy as grouping
in other varinbles. However, for partieal purposes, house-
holds were classified into four arbitirarily chosen economic
groups. Difficulty is not only in grouping, but also in
obtaining relisble responses and/or estimations on the
income of a household; in which both cases require careful
interpretation. In situations where the resrondent failed
to determine the monthly income, éonsidering the living
conditions of families, subjective, but genuine,

estimations were nade by the interviewer.

Regults on this variable hos shown that heads of house
holds whose monthly inceme fall below Birr 50 were 27 ¢
in Muketuri and 20 )% in Chancho, Those who earn Birr
50 - 1@ per menth in Muketuri and Chancho were 40 7°
and 42,3 % respectively. Similarly, thosc with a monthly
income of Sirr 151 - 250 and above 250, were 13 % and
20 % in Muketuri, while in Chancho, it  was 15.3 %
and 22.4 %. Differences in each of the four groups were

not statisgtically significant.

Water supply :

Water and sanitation are inseparable, and the health
effects of these two wvariables is usually complementary.
However, in this study, azssumption wss made on the
similarity ef the woter supplied to people in Muketuri

and Chancho.



In view of the potential confounding capacity of water,
dats was collected to assure the comparzbility of the

study and contrel groups,

House holds in Muketuri and in Chancho zet their water
supply mainly from a deep well distributed through public
stand pipes. At times of shortage, and technical difficu-
lties of the pump, families fetch water from springs,
rivers and unprotected individual wells. JQuantification of
water utilization pattern by = scoring system show simila-
rity in both places. Summary of results on water supply is
presented in table IV . Differences were of no statistical

signiticance.

3.3 HExcreta Disposal

Bl Availability

Latrine facilities were found to be available in 80.3 of
the families visited in Muketuri. This coverage was nearly
twice that of Chancho, which wag only 42.2 %, significant

at 99 % level of confidence ( P ¢ 0.01).

Availability of latrine facility was analysed by different
socioeconomic characterstics of the head of the household.
Analysis has shown that availability significantly increase

as the income of the head of the house hold gets higher(X2=7.85,
a3, B 0,05) oo Table IV shows the distribution of latrine
facility by income groups of heads of house holds in !Muketuri

and Chancho.
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3,3.2

Admilysis of availability by occupztion and education

of the head of the household shows no gignificant difference.

Availability of latrine was also analysed for motives
that help households to own the foeility., In Muketuri mere
than 60 % of the owners stated that they were imposed by
the Kebele. On the Otherhand, ownership that resulted
from educational advice from health workers was only 15 %
The remaining 24.3 % stated that the motive to construct

their latrine was self I diiztion

TUtilization and maintenance @

Latrine utilization and maintensnce was determined on

the bagis of a scoring system desigmed tc appraise
utilization, Scores for ench household was calculated

and the mean utilization score for the study community and
for that of the control was caleculzted, A ' standard !
score was set so as to sexve as a reference fof utilization
and meintenance of the pitlatrines facility. Then, the
proportion of utilization as compared to the reference
score was determined for familiss in Muxeturi and Chancho.

Summary of results ore shown in table VI.

All house holds who own o latrine facility were found to use
it. However, usage in individual families was found to vary

from one to another. QOverall usage as shown in table VI.
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Papnle V1. Latrine Utilization of Housernoids

in Muketuri and

‘hancho, 41466

Number of

Place of heuserclds dtilization as
with
=R AN *‘eprcent of ‘ 31
study pit-lat-ine Percent »f the reference
Muketuri 109 14
Chancho i6 745




was found to be deficient hy about 25 ¢ from the reference
(standard) ustage., It was also found that utilization of
the latrine fieility in Muketuri did not differ, from that

of the control community in Chancho.

Analysis of utilization by certain variables of the
head of the household has shown that, unlike availability,
utilization seemed to have a direct relationship with educa-

tion, but failed to show statisical significance.

Utilization was also found to have a direct relationship
with the avernge monthly income of the head of the household.
Analysis hag shown that utilization wag low in families whose
income fall in the category of Birr 50, and it was seen to
increase with income. As shown in table VII, each income
category except those earning 50 - 150 Birr per month
in Muketuri shows a significant increase in the utilization
of the facility when compared with categories of lower

income.

Utilization was further analyzed by factors that moti-
vated the head of the household to construct latrine. Hesults
revealed that those who owned the facility by their own in-
itiation tend to utilize their latrine more than those who
have latrines through imposition by kebele or advice by
health workers. However, differences vere not statisticaly

gignificant.
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5.4 Health Status

Assessment of health status in this study was using prevalence

rates of the diarrhea, intestinal parasites, and protein - energy

malnutrition. In addition, datz on mcrtality of infants and

children was supposed to supplement the morbidity data.

3441

Results of each iadicator is presented as follows :

Prevalence of intestional papasites :

A total of 174 stool specimsns from Muketuri and 75 from
Chancho were collected, which made the response rate of

84.5 % and 79.1 % respectively.

Stool specimens werc sxamined using Formalin - either

concentration technigue within 10 days after collection.

Results of stool examination for Muketuri and Chancho is

presented in Table VIII.

In the present study, parasitolosical studies revezaled
that the overall prevalence of intestinal parasites in

Muketuri and Chancho was 32.2 % and 56.6 5 (P ¢ 0.01)

As shown in the table, age distribution of study and
control subjects especizlly the 0-11 months group, was
seen as less comparable 2nd the need for age adjustment
was felt., The age adjusted prevalence ratc wAs then

found to be 49.2 % for Chancho taking the rate for



Table VIII. Distribution of intestinal parasites in IMuketuri and
Chanciio, 1986,
Age group MTKETUERI | CHANCEO
. WaREHs N  Positives % N  Positives %
_o0-1u 42 4 945 7 4 50.0
12 - 23 36 15 Al.T 17 3 15-0
B R . i - 533
36 = AT 30 13 4343 16 10 52,6
48 - 59 35 18 51.4 23 18 8.2
TOTAL 174 56 32f2 76 43 56.6

€6
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Muketuri as it was. The result was still statistienlly

significarfat 99 ¥ confidence level ( P<0.01 ).

4 total of seven gpecics were identified in the present
study. Ascaris lumbricoids was the most prevalent in both
of the study placss, 44 % in Muketuri and 40.0 % in Chancho.
Entrebius vermiculuris and strongyloids stercolaris were
the least, and hook worm and Taenin species werc not

identified at all.

Distribution of identified species in Muketuri and Chancho

is presented in Table IX,

Multiple (or mixed) infections were also found to be common
in Chancho thon in Muketuri Comparative summary is ziven

i Table X

The moet commonly seen partnership wag between Ascaris and
Trichuris. Assaris was found in seven of the eitht type of

combinations observed.

Positivity was analyzed by availcbility 2nd utilization of
latrine. But, results in general failed to show significant
differences between subjecta bDllonging to families with and

without the facility.,

Among other varinbles that positivity was analysed by,
income to the head of the househnlds shown some degree of
relationship to vogitivity of the child, but of not

statistical siinificance.
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Diarrhex @

Determination of diarrhen eof subjects was by two-weeks
recnll interview of the mother cr the guardian of the
child, 4s shown in +table ¥I, prevalence of diarrhea
was hizhsr in the controls than the study groups in
Iuketuri. However, the difference was not statistiecally

significsnt ( Z = 0.08, P£0.05 ).

Occurrence of diarrhen was 2analyzed for factors such
as availability nnd utilization of latrine and other
socioeconomic varinbles of the family, but results did

not appear to bs of any statistienl signifiecance.

Prevalence of protein - encrgy malnutrition :

Anthrope e 'ric measurement of subjects and controls was
analyzed using Waterlow's method of classification(70).
As shown in table XIII, only 54.6 % of subjccts and

40 % of controls were found to be nermal. The remaining
ones were  eifther wasted, stunted or under-weight. The
overall prevalence of protein - energy Malnutrition was
higher ( = 8,21, 0.01< P <0.,05 ) nmong controls than
subjects. Wasting and stunting combined, were also
gsignificontly  high among children in Chancho, But
there was no statistical difference a2mong stunted

children in both study arens.
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laple XI1II,

rercentages o caildren with Stunting,

wasting, and stunting and ~asting in

Muketuri anc Chancho, 1480,
- KETURL CHANCHY
Jjtatus MUKETURL HAN P Value
N % N %
*
Normai 107 54.6 34 40 245
stuntes b2 5l.b 29 54.1 .).38
*
~ Wasted 21 1CeT 16 1.8 Fa2d
s hunted o, =
+
NAS Ted 6 5¢1 [+] 7.1 f’.-D
TOTAL 196 10U, U 35 106,90
# dgatisticallv significant, P 0.0
*» Statistically not siznificant, 2 .05
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The growing awareness of the importance of improved sanitation
is reflected by the affort many countries, including Ethiopia, are
making to implement the primary henlth ecare and sanitation decade's
programs. The role of sanitation on health and development can
still be further realized by understanding the mechanismg of its

impact on the health of communities.

Understanding the impict of sanitation has proved difficult due
to not only the complexity of henlth and sanitation, but alsco due
to lack of clear and uniformly applicaple methodology ( 14, 65 ).
Health indicators available for measuring the intricate characters
stics of sanitation are also less nceurate and indicators capable

of doing the task are lacking.

In the absence of baseline data, the present study, with the
objective of determining health effects of pit-latrine intervention,
selected a control commmnity. In view of the impossibility of
obtaining identical communities for comparision, ar atte wag
made to control major socio-ecomomic variables. The presence of
other change producing fictors were in addition assumed to operate

similarly in both communities.

The prominent differences between the study snd the control
compunities, indeed beyond the capability of this study to act
upon, were the size of the population and the health service

facility.



The population of the conirel community was nearly twice that
of the study population. This may mean th=t, the larger the popu-
lation, the higher the chance of fecal accurulation and the higher
the possibility of developing fecal-borne diseases. The crowding
index of the studied households were however, close to exch other,
5.8 and 6.2 persons per family in Muketuri and Chancho respecti-

vely.

On the other hand, the presence of a health center in the
control community may hove a different impact +to that of the health
station in Muketuri . Earlier studies (78, 79 ) that assessed the
impact of health centers in Ethiopiz, xrevealed that health centers
do very little or nothing to decrease the tronsmission of fecal-
borne diseases. Ixcept for differcnces in the size and quality of
staff, weekly service programs are more or legps the same in both
plocess In as far as possible an effort was made to control the

quality of the date.

In addition, since data collection procedures were congistent
in both study areas, error's that might have been involved unnoticed

were common to both groups of nopulations studced.

Interpretation of results should therefore be cautiously made

in respect to shortcomings of this study.

The study in general, as evidenced by higher rate of responses,
25 aceceptable in the study and control communities. The response
rate obtained in Muketuri and Chancho was 95.6 % and 90.4 % of

subjects, and 97.8 % ~nd 93.4 ¢/ of households respectively.
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Non-responses in hoth of the places were due to uravailability of
the family throughout the period of dzta ccllection, in which ,
there was nothing to do about it except repeatcd visits until the

last day of data collectiohn.

4.1 Availability of pit latrine

Availability of pit-latrine in the households visited was
81.8 % in Muketuri agninst 42.4 % in Chancho. This result verified
the success of the 1981 campaign of pit latrine provision in
Muketuri. Even though the cla’m made hy then was full coverage,
the present fiiding is still very hizh, for no report in the
country has so far been made of such n coverage level, In view
of the present sanitation coverage stitus ( 28 = 31 ) and the
plan being implemented (27), the schievement of Muketuri throngh
a campaign of short duration will be 2 valuable source of lessons
and experiences. In addition, in spite of continued efforts of
health workers for the last two more decades, such a coverage

level has not been reached. To learn nd understond from the

experience of Muketuri, would therefore be of great value.

The role of the community =nd mass organizations in the
promotion of its cvm health has already been stated (9). The
"Kebsle " in Iuketurin did testify to this fact, in which it some=
how enabled 60.7 % of the households to own latrines. However,
the mechanism needs further investigation, seince housecholds
reported the facility was imposed rather than having been involved

in the process of owing latrines.



The close inter-relaticnship hetween mzanitation and the socio-
economic gtztus of = community hns been described time and again,
New concepts have also evolved to ¢lg “if  this relaticnships.

Shuval et al (66) have proposed their " thresholl - saturation "
theory explaining that the socioeconomic situation has to be
improved to a certain level Telow which sanitation improvement

is minimal. Availability of latrine facility in Muketuri was shown
to be directly rel-ted with the sver-ge monthly income of the head

of the household. This sugcests that improved sanitation requires

an extrn effort in sddition to what is being done by health workers

alone,

(R

Utilization of it -~ latrine

A

Mere previgion of sanitary facilities without the assurance
of its ubilization was indicated as having 1ittle or no effect on
health ( 65, 80, 81 ). This has been demonstrated in Brazil (41),
after providing theusands of ppit latrines into a rural community,
it was later identified that they were unused pits, In Muketuri,
all available latrines were found to be in use. However, the degree
of usage was not adequate and wig not different from that of Chancho
indiecating that 1981 campaisn did not ineclude " utilization as
part of the excreta disposal entity, Had the campaign integrated
the effort to enable everyone to have a latrine, with asducating the
community on trhe benefits of preper exersts dispossl, the usage
pattern would have grown along with growth in availability. The
role of hemith workers during such types of compaigns should focus

on this aspect as well.



Economic betterment of community members is an important
factor in the process of improving the environment. The Muketuri
gtudy has shown that; incowme of the family not only ig 2 fzector
for availability but alse for utilization. Among all other chares
cterstics of the family, the income was the cnly one to be found
related with both availability and Utilization of pit latrines,

which coincides with other studies (81).

An incressed level of utilization was found among households
who constructed latrine on their own initiation than those who built
through the imposition by the 'kesbele ' or through information from
health workers. Though, self-initiation as such requires further
analysis the results verify the fact thzt for any health practice,
the behaviorzl change of the community is essential. The input
by health workers haz to be comprehensive, go that community

members will be ntle to do what they ars told to.

However sensitive the health indicator iz used, the impact of
vroper human waste disposal on health cannot exactly be measured
(65). However, wvaluable information can still be generated from
studies designed s carefully as jossihle. Analysis of morbidity
reduction is the most commonly used instrument of assessing the
impact of health programs, such as the intervention introduced

into Muketuri.

oo/ 66



4¢3 Intestinal Parasitism

The prevalence of intestinzl parnsites has been used to
indicaote the level of fecal contamination of the environment. The
transmission ¢ f intestinal parasitic diseases involves a complex
interaction between the host, agent and the environment. Provision
of excreta disposal facility greately reduces the transmission of
these infections ( 39, 40, 41 ) but are nct a panancez by itself,
for the fact that intstinal perasitism results not only from
inadequate sanitation but also from the sociceultural situation

of a given community.

Intestinal parasites in Muketuri was found to be relatively
less prevalent than in Chancho, 32.2 % versus 56.6 4% respectively.
The age adjusted rote for Chancho wag also 49.2 % ( P { 0,01 ).
The higher rate of multiple infection in the controls than in the
subjects further supports the hypothesis made in this study. The
difference in the population denisity between the two communities
requires consideration, since transmission of parasitic infections
may ‘be enhanced by fecal accumulation in densly populcted areas.
However, the crowding index between the two places is more or less
gimiiar., The index determined from the studied families, was Del3,

persons per house hold in Muketuri while it was 6+28 f-r Chancho.

The failure to demonstrate reduction in positivity among
subjects from facility owned familics, could either be due to

inadequate utilization of the facility or prooably, protection of



individuals mey not be fully stiained unless the overall envirca-

n

ment is protected from contamination, or due to both. It has
alrcady been indicated by Feachem et al (82) in their invesbi-
gations in three African countries, that provision of superior wzter
and sanitation facilities to small clusters of houses scattered
through an arca, was not protective to those fouwilies. This

however, demands further studies on large population set upd.
£€  LOoL

ey Diarrheal Diseases

The use of diarrhenl (diseases to indicate th: status of
environmental contamination, or fthe level of excretn disposal ig
of paramount importance. Several studies havs been carried out,

using diarrhea as a yardstick for excreta disposal statuse.

However, disrrhezl diseanses lend themselves to multiple
causal factors, and are not the best indicators. In adildition, in
studies such zs the present cne, determination of diarrheal episods
using the recall interview of ths mother or the mardion ynder -
estimotes the true picture of diazrvhes, Chyiice of optimum recall
neriod, 1is of particular interest since the longer the period the

greater the tendency of under-reporting of symptoms (83, 84).

Using two-weeks recnll pericd, the prevalence of diarrhea in
Muketuri was less than thit of Chancho, though not statistically
gignificant, showing an improvement over the controls. Despite the
over all reduction in prevalence failure of analysis to reveal the

relationship betwesn diarrhea occurence and faeility availability
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on individual children may be éexplained similarly o was for
intestinal parssites. In general, disrrhes]l studies should be

either prospective or using shorter recall periods.

4.5 MNutritional Status

Studies done =lge where have shown the effect of improved
sanitation on nutritional status of populations( 40, 48 ). The
nutritional status of childreon in Muketuri and Chancho, 28 measured
by anthropometic indicators, show that there exists a high pre-
valence of undernutrition in gzeneral. However, the relative impro-
venent of nutritional status observed in Muketuri over their counter
parts in Chancho, deserves attenticn. The prevalence of wasting
angd wasting with stunting is significantly higher in Muketuri.

The two indicators reveal the present conditions nutrition of the
community ( 71, 73, 85 ). Classification of nutritional status,
using Waterlows method (73) has shown improvement over the find-
ings in Chancho. #4n earler finding by lMekonen and Zein (86) on
pre-schonl children has shown rates comparable teo that of Chancho,
in which only 43 % and 40 % of the population studied were normal.
In Muketuri, 54.6 % of the population were found to fall in the

" normal " category.

il



5 - COKCLUBION & RECOMMENDATIONS

The importance of sanitation as an essential component of
public health, has been noted by henlth professionals and concerned

government bodies for a long time,

In view of the long term effsct on the general socioeccnomic
development, and its short term effect on specific health probl-

ems, sanitation deserves priority.

The present study has shown the effect of proper exereta dis-
posal on the health of the community in zeneral and on pre-school

children in particulnr.

The results of thig study provides foundation for researchers,
and consequently for planners and health administrators. It gives
o clue cn the facteors inveolved in the zwvailability and utilization

of pit - latrine facility.

Hegzlth campaigns, like that of Muketuri's ghould be planned,
rather than being spontoneous, so that its continuity could be
maintained. If it is planned, and involve all concerned including

the community, out comes may be rewarding.
=

The role of the community 2s both beneficiary and as contri-
butor in health campaisns, should be clearly understood not only
by the community, but by orzanizers of campaipns and health workers

themselves,



The interaction of sanitation and health with the socioceconomic
status of 2 #iven community, indicates that health is no more the
respousibility of the health sector alone but of all concermed in
the overall development of communitics. This suggests, that such
type of mass capaigns, should also zim at other wvariables of

development,

Better understanding on how sanitntion affects health is
dependent on accurate informations available. Thus , the data
collection system by concerned government a-encies especially by

Ministry of Health, should be strengthened.

Research forms the fundamental basis for planning, decision

meking and policy formulations.

The effort to improve the health of community requives scien-
tific knowledge on the real needs of the community itself. Thus-

research should be part and parcel of 2ll hezlth zrogrames.

If plang are tc be effectively implemented, and if the
objectives set are to be achieved, the will #nd commitment of the
government has to be transformed into actions and practies.
Environmental health activities. 1like any other health programs
deserves the support of the Government, so that the goal "Health

for A1l " will be reached.

ey T
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