LIBRARY

INTERNATIONAL REFERENCE CENTR‘E)
FOR COMMUNITY WATER SUPPLY. AND (U NICEF)
SANITATION (IRC)

:] v os EVALUATION OF

[ HEALTH IMPACT OF TUBEWELL WATER SUPPLY
( IN DRY ZONE RURAL COMMUNITIES,

| BURMA

L Report Prepared by

Dr. Thein Maung Myint, Deputy Director (Research)
Principal Investigator
- U Ba Aye, Head, Medical Statistics Division
Co—investigator
5
Project Staff

- DEPARTMENT OF MEDICAL RESEARCH

MARCH 1989

A UNICEF ASSISTED PROJECT

822-BU89-5969






CAPLE ADDRESS 1 UNICEF
PHONE 31107, 31287. 318085, 31488, 314090
FELEX- (21810 UNIGEF BM——

United Nations Children's Fund ‘ MAILING ADDRESS: P.O. BOX 1435

Fonds des Nations Unies pour i'enfance

Fondo de las Naciones Unidas pdara la Infancia 132 UNIVERSITY AVENUE, RANGOON, BURMA
- - PREFACE

" There is increasing global recognition that the enviranment
in which children are reared determine to a great extent their
general welfare and the achievement of their full growth
potential. Availability of adequate safe water and access to and
use of sanitary latrines determine the general environment around
the -homes in which children graow. There has, however, been no
specific research efforts to measure the impact of water and 9
sanitation on the general health situation of children. This was ”
the background against which the Department of Medical Research
undertook the Health Impact Study with UNICEF assistance during
the period 1983-1987.

|4

The study findings indicate the positive impact of the B
availability and use of household latrines on diarrhoeal diseases
among children, which is further augmented by the availability of
adequate water and health education activities. The study
results clearly indicate the importance of ensuring the
convergent delivery of water, sanitation and health education to
obtain optimum results. The study also identifies areas which
needs further research efforts and these should be undertaken at
the appropriate time in the future.

We congratulate the research team for their accomplishment,
and recommend this report to all researchers and administrators
interested and/or involved in improving the overall welfare of
- the peaple and especially of children and women.

——e
Rangoon, 28 March 1989 M. Rajan -~

. Deputy Representative
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FOREWGRD

Witﬁ a view to improve the health and physical quality of
life of millions of people, water and sanitation ﬁrogrammes have
been implemented in many developing countries which are being
funded by donor = agencies and/or national gOVBrnments.'
International Agencies who invesf and donate fund for these
programmes are looking for hard evidence in the form of health
benefits accruing from such interventions. Likewise, UNICEF and
other doqor countrias investing in water supply projects and
sanitation programmes in Burma are now much conoerneg' with
apparent advantages such.as,convenience, addéd comfort, disease
reduction and improved health resulting from such-interventioms.

For this reason, the Department of Medical Research has
undertaken a longitudinal follow~-up study in dry zone rural
communities to eaevaluate +the health impact of tubewell Gaﬁer
Supply programme. In addition, the effect of latrine programme on
diarrhoeal diseases was also studied ih some villages. The study
is the first of the impact evaluation studies that has ever been
undertaken in Burma. As such, " a great deal of importance is
attached to research methodology for imparting knowledge to young
scientists who are current;y invlioved in this field of rasearch.

I sincerely hope that the major findings that are Being
highlighted in this report and the .recommendations brought
forward by the authors would be of great help fo; modification of
the strategies- and their adoption in the subsequent phases of
Water and Sanitation Programmes in order to achieve set goals of

sanitation decade in the context of Health For All by the year
2000. YVQ:_;_':':&_____,_—-
Dr. Khin Maung Tin

Director General
Pepartment of Medical Research.
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SUMMARY

A 1ongituﬁinal health impact study was carried out in a
number of selected rural communities of dryzone area of Burma to
evaluate. the impaéi ofi tﬁbewéli water supply and wherever
applicable the impact of latrine facilities on set indicators
diseases. A quasi experimental design was adopted and a two-way
comparison was made applying internal as well as external

evaluation designs, placing emphasis on the former. A total of

six villagegi_ two ”from‘aach of the»three towqghips sgfved as
experimental group (intérvention grqgg) w@ereas th;gg_;xillgggg.
one from each corresponding tcwnship served as control group for
the purpose of periodic compérison before, during and aftgr
provision of project water facilities. Interview technique: aﬁd
direct observation methods were applied +to obtain relevant
information by using pre-tested guestionnaire. Physical
examination was done on éll family members 1o diagnose and record
indicatér diseases and laboratory investigations were undertaken
for bacterial and chemic;i quality of water and s=tool examination
for ascaris ova. Weekly surveillance of indicator diseases was
also .carried out by field supervisorg in each village. Four
monthly periodic seasonal surveys covering_pre—intervention and
post-interventipn periods were undertaken dﬁring Decembgr 1983 to

T —— T e ——

August 1987. Tha _pajo;ifipdings‘of the study are highlighted

below:



1. Tubewell water from the project weter system was used by a

large proportion of thc population in four of the six study

villages where +the tubewall water was wmade available.

Convenience %n . distance +travelled and +time spent for
fetching water was greatly affected by supply of tubewell
water as the majority of the population saved considerable
time for travelling shorter distances to fetch water from
project water supply.

Affordability to spend on project water varied form village
to village depending largely on the pricing policy set up
by each village. From time to time the cost of water was
raised due to shortage ;nd high cost of fuel. Changes in
pricing policy was the main concern of the communities.
Tubewell water was free from faecal coliform at the main
source bht usually dets contaﬁinated during carriags,

storage and water handling practices at home.

The impact of tubewell water alone on the morbidity rates
of indicator diseagses was rather marginal and there was no
evidence of marked changes in villages with access to ani

use of tubewell water.
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The impact of latrine facilities on.the indicator diseases
was more marked then tubewell water supply and villages
with é&hlfary latrine faciiities had significant reduction

in incidence of diarrhoea.

The combined effect of tubewell water supply and latrirce
facilities on inéicator diseases was very remarkable since
villages with both of -~ these facilities revealed
significantly lower incidence of diaréhoea and other

indicator diseases than those with tubewell water supply or
latrine facilities only.
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CHBAPTER I

IRTRODUCTION )

Diseases relqted to poor water qualit?-and inadeguate
o¥ léck- of excietai éisposal facilities, particularly
diarrhoeal diseases."#re 8till a major health probfem in the
less developed countries. In Burma, the succassive Country
Health Programming exercises that were undertaken in 1976 and
1980, hadf identified diarrhoea and enteritis as number one
priority health proﬁlem among the 566 opriority healtﬁ
problems. The occurrence of high incidence of diarrhoeal
diseases, aspecially in the rural communities, is not very
surprising since only one-f!£ih of the rural population has
access ' to reasonably sgafe :water znd moro or less abgutglz
the same propotion of population has proper facilities for
human waste dispbsalii Other water rglatea health problemsl
such as éﬁolefa,amoebiaéis.infective hrpatitis,helminthiasis,

typhoial,skin infections, trachoma nnd .conjunctivitis are

also commonly oprevalent in the country; the figures for

e T e me i e B e B B B

commonly prevailing diseases in ‘children are given in
Annex 1. . :
Improvements in water énd sanitation are believed to .
affect health,mainly by reducing the ingag?ion of faecal-oral
pathogens. It is' anticipated that access ¢to aﬁd use of an
_ adequate supply- of potable water wéuld'play a significant

role in reducing the incidence of water-borne and waterbred
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diseases, most notably gastro-intestinul diseases in young
children. Improved water and sanitation facilities would help
break the oral-faecal route of disease +transmission by
reducing +the ieval of water contamination at the scurce as
well as at home and also by adoption of proper excreta
disposal practices which would reduca the level of faecal
pollution of +the environment.

With a view to improving the health and well-baing of
nmany millions of people, the United Nations has launched a -
world-wide effort to break the faecal-oral <transmission of
diarrhoeal diseases by declaring +the 1980s +to be +the
International Drinking Water Supply and Sanitation Decade
(IDWSSD)(1). In accordance with the national health planning
process and in the context of the IDWSSD, Burma has set a
national target of providing raaéonably accessible safe
drinking water: and sanitation faciiuties to 50 per cent of
the population by 1990. In order to achieve +the national
targets and +to accomplish the ambitious task, specific
intervention strategies have been formulated by the sectors
concerned for supply of safe water and sanitation facilities
to the rural and urban communities of Burma.

The Rural Water Supply Divisionl (EWSD) under the
Agriculture Mechanization Department (AMD) of the Ministry
of Agricultural and Forests has prepared Plan of Action fof
Rural Water Supply Projects for 1982-86(2).This plan includes

intervention strategies for ruvral water supply 3in dryzone
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area by drilling tubewells with péwar pumpa.'.Similarly, the
Environmental Health - Programsie of the’ Eﬁvironﬁenta}
Sanitation Divisien, QEBD) of the Depariment of He&lthé
Ministry of Health includes strategic intsrvention activit;eQ,
to provide safe water and ;anitation facilities to rural
communitig? during the planned period 1882-86 (3). The need
for evaluation of water and sanitation facgli%ieﬁ ﬁas
been well spelled out iﬁ each of these prog&ammea. ‘ ‘

It has been increasingly feali;ed in yacent yearg that
evaluation should be an intagzral co..ouent of the 'water and
sanitation programmes for evaluating the effactivsness and;
health impact of these programmes. Moreover, Intarnatioﬁal '
Agencies who invest and donate money in these programmes are
looking for progremmes that offer c?ncrete regults. ﬁany‘
agencies are nQw looking for hard évidenca .to pPTOVE ﬁhe
health benefits accruing from such intervénficns.

Likewise, UNICEF and other donor countries investing
in water supply projects are n&w_much concerned with both the
immediate apparent advantages uuch“ran convenionce, 7addeé
comfort énd time saving as well &s gradually s&appearing
advantages oVeréime such &s disease_reduction a;ﬁ improvad
health. For thils reason, UNICEF aqd the ﬁuﬂtralian
Developement Asslstance Buresau (ADAB) have contributed
American dollar 15 mill;on fov the Doy Zone Water Supply

l
Programme in Buraa.
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Although, greater attention has béeﬁ paid now on the
evaluation aspect of whter and sanitation-prégrﬁmmes. so far
only & few studies have been carried out in Burma to gvaluate
the effectiveness of these prozrammes and most of them are

\

rather | descriptive in nature. 'Moreover, prospective analytic
i
studies relating toc health impact of an - intervention progran

-

are alzo scatchy. Most of the reports currently avgilhble on
the evaluation of water and sanitation prozéammé in Bérma
provide descriptive information on the sources andjuée of
water in the selected rural gopulation.' the.socio-economic
indicators and the knowledge, attitude ‘and practices 'in
relation’ to water related habits and other hféignib
practices. Although these studies would definitelyi'revéal
some importment and useful information on +the fucntioning
of the. facilities provided and lthei utilization by the
comﬁﬁnity, there 3till is a need Zor an iﬁ-depth study to
reveal the health impact of these programmes

Hence, the present study had been undertaken to
investigate the health impact of the tubewsll water suppl;
programme in a number of selected rurallcommunitiea. However,
during the initial phase of thevstudy,l with the ;ﬁzgqstiong
of the Study Design.Group of the Health Impact Study, latrine
programme was also included for investigatiﬁg the duﬁl offect

of tubewell water supply and latrine programme on the health

status of these communities. !
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The main purpose of this study is to investigate in-

depth the effect of witer supply and later on the added

effoct of latrine facilities, on a number of indicator health
conditions, particularly diarrhcea, dysentry, ascariasi;,‘
trachoma,. conjunctivitis and skin infections and thereby:
assess the ~impact, if any, on the health status -of the
communities. It 13 expacted that such a stu&y will ,hhow
changes 1in specific indicafor health conditions through
improvements in safe water availability, acceasibilify' and
year-round use by the populaﬁiéﬁ. It s z2lso felt that . the
study ﬁill help in mﬁkiné conclusions and further
recommendations for modiflications of the astrategles and £heir
adoption in the Qubseguent phases of the Water Supply
Prosrampe. I; addition, an attempt Qill also be made to
examine the effec£ of latrine facilitlies on the set indicator

diseases in some of villages.



o CHAPTER II
{- PROGRAMME CONTEXT

1. Overview of Watgr and Sanitation Prozramme

Throughout <the Country Health Programming exercises
that were undertaken in 1876, 1980 and 1982, Environmental
Sanitation (Environmental Health) had been identified'
{ as one 6f the priority health programmes in the People’s
Health Programmes for the +third four year (1978-72 to 1881-
82), fourth four year (1982-83 to 1985-86) and the fifth
four year (1986-87 to 1989-390) plan periods=(4,5,8). Also, in
the context of the International Drinking Water Supply and
] Sanitation Decade 19681-90, Burma Lhad cot national target for
provision of water and sanitation facilities to 50 per cent
of the total population by 1980(7). Accordingly, definite
and specific strategies were formulated to implement this
L _ambitious plan.

The Rural Water Supply Division under the Agricultural

Machanization Department of <the Ministry of Agriculture and
l_ Forests had set project activ;tios related to supply of safe
drinking water to dryzone ¥u¥al communities through construc-
tion of tubewells to serve a population of about 3.0 million
l during 1982-868. Similarly, the Environmental BSanitation
—- Division of the Department of health is also being involved

in supplying safe drinking water to the Rural Health Centres
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and Schools mostly in the rural areas. Moreover, ESD is also
renponeible for providing latrine facilities +to thé rural
communities. Techinical and material assistance for Rural
Water Supply by both of these departments and Latripe
Programme by ESD is being provided by Austrilian Development
Assistance Bureau ( ADAB ), UNICEF and other bilateral

agencies.

2. Project Context

The objectives set by RWSD for dryzons rural water

supply are as follows:

. General Objectives

- To improve the health and socio-economic cdhditions of
the population served
- To reduce the drudgery of women and children collecting and

carrying water over long distances

Specific Objectives
- To construct 600 tubewslls with power pumps per year during
1982783 and 1983/84 in the Dry Zone (Sagaing, Mandalay and

Magwe Divisions)to complete the 3000 Well Project initiated
in 1978/79.

3

- To construct 300 tube wells with power pumps during 1984/86
and 1985/86 in the Dry Zone.

Similarly, the ESD set the following objectives for

provision of water supply and latrine faciliities to rural

communities:
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Genera;:Objecﬁgvmﬁ

- To improve thas health of the people by providing hygienic
environmant .and {theraby reduce the incidence of diseases

such as Diarrhoea, Dysentery, Cholera, Helminthiasis and

Soabies.

Service Chjectives

- To 4increase the percentage of population served by =safe
water supply in rural areas from 22 porcent (in 1981/82)
to 26 porcent (in 19085/886).

- To increase the poercentage of population having sanitary

latrines in rural zreas From 17 percont (in 1981/82) to 30

percent (in 1985/886).

3. Implenentaticn ¢l watsr and sanizotion facilidics

Ragarding +tubewell water supply in the Dry Zone,
nanely Sagaing, DMandalay and Magwe Divisionz, the RWSD had
already initi&ted the project since 1978-72, and the planned
target set for 1982-86 was to inztall 1500 new tubewells with
power pumps in Dry Zone Qlone. ?ear—wiaq break down targets
for the thrao divisions were, 600 wells each in 1882/83 and
1983/84 ond 150 wells each in 1884/85 and 1985/08.

In order to fulfil the requireront of the evaluation
study design, Lt was planned to install wubewells in 1983-84,
after completion of <the firzst yiwr pr. - -lnlcrvention studies.

The towanships to be covered year by yaer for the four year
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planned period (1982-88) was worked out by the RWSD during
1682-83, applring cextain critefia for. giving priority for
malection of townships in each of the'three divisions in Dry-
Zone. The townships assigned for intervention in 1883-84 were
Magwe in Magwe Divisicn, Kyuuk-Pa-Daung in Mandalay Division
and Nga-Zun in Sagaing Division.

According to the Flan of Action of Rural Water
Supply Projects (1982-88) of R#3D, the selection criteria
for essigning intervention (tubewell water supply)to villages
in each township of Dry Zone area wsrs scarcity of water,
village with larger pepuvleticn and community interest.
Since, it was cruclal to aselect ccusaravle villages which will
sorve as test and control groupa, a difforcent set of criteria
and methods were applied for assigning intervention (tubewell
water supply) to villages. Those criveria and methods were
discﬁssed and sprrovad by +the Htudy Iasign Group, the detalls
of which are described under chaptec on ressarch msthodology.

Az planned, the RWSD cempleted drilling of tubowells in

" the study villzges of Kyauk-Pa-Daung Towaship by May 1984 and

building of wator tank and a rocm for hkeeping power Dump was
conpleted by Docember 1984. .Water supply from tubewell was
nade available in December 1584 and March 19856 for Ah-Myaung-~
Kan and Let-Pan-Bin respasctively. Howsver, tubewell instsalla-~

tion in the study villages of Magﬁe' was slightly delayed
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and the water was made available to ‘the community only in
Dec.1985. The situation of tubewell water supply in the study
villageas of Nga-Zun townszship is somewhat different. In Tha-
Kyin wvillage tubewell drilling was completed before March
1985 but the watsar tank was built only in September 1985 and
water supply to the community commenced in December 198€5.
The worst asituation is in Kala-Ywar village where tha tube-
well drilling was completed in August 1985, but since the

\\Ecommunity has not constructed a water tank, the new water
supply system had not started at all uptill Auguat 1887 when
the last survey was undertaltan. Tha flow diagran
illustrating the implementation process of tubewell water
supply activities is given in figure 1.

Concerning implementation of sanitary facilities in
the study villages, a pilot sanitavy idtrine Programme was
initiated in some of the villages which had been assigned as
test and control villages wunder heélth impact of tubewell

-water supply. The villages that are being covered under the
latrine programme are Kan~Bya in Magwe, HKaing in [yauk-Pa-
Daung, Tha-Kyia and Phaung-Ka—Daw in.Nga-Zun township. The
latrine project was implemented in 1983-84 and by end of pre-
intervention period a large proportion of the households

in the above three villages had posseased latrine facilities.

10
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CHAPTER 1II
EVALUATION OBJECTIVES

At the beginhing, when the research protocol was

prepared and eventually finalized by the Study Design Group

of

the project, the main objective of the study was to

evaluate and analyse in-depth the effect of tubeweil water

supply on a number of set indicator health conditions.

The

(1)

(2)

(3)

specific obJjectives of the study being: ’ 4

To conmpare fhe prevalence of water related discases
including diarrhoea, dysentery, ascariasis, tfacﬁoma.
conjunctivitis, scabias and =skin infectiona in
comrunities before, during and after supply and

year-round use of tubewell water.

To observe changes in water related personal habits in
communities before, during and after supply and

year-round use of tubewell water.

To investigate the impact of safe water usage on water

~ related diseases, particularly diarrhosal diseases, in

the whole population as well as in children under &

years before, during and affter fhéa éupply 62 tubewell

water.

12
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CHAPTER III

However, during the initial phase of th& study
when the data on the demographic and socio-economic features,
environmental sanitation and sources of water (obtained
through baseline survey) were presented at’ the Study Design
Group Meeting in December 1983, it was noted that zome of
the study villages were covered by a pilot sanitary latrine
construction programme. Therefore, it was recommended by the
Study Design Group that this study should also investigate
the health impact of latrine facilities together with the
tubewell water supply programmé vherever applicable.

Hence, the initisl objectives of the research protocol
were extended to cover the effect of latrine facilities on
the set indicator health conditions before, during and after
the provision of latrine facilities in the : selected

communities wherever applicable.

13



CHAPTER IV

RESEARCH METHODOLOGY

The evaluation study degiggiqu methods adopted for
the ﬁresent study are analogous to a community intervention
with test and control villages selected without randomization
but by using a number of set criteria. The details of the
study area, selection of villages, households and population,
research design, survey methods and procedures and assessment

indicators are described below.

1. Study Area

1.1 Background

. Dry Zone is a vast area covering about 100,000
square kilometres and is situated in the central basin of
Burma. As the name implies, it is well distinct from the
other three major geographical regions of the country, namely
the hilly, the delta and the coastal reglons. The geographic
featuﬁésréécﬁliaf to the Dry Zone are that the average annual
rainfall 1s less than 40 inches and in some places is as low
as 20 inches and the c¢limate is very hot during summer
season, the temperature reaching as high as 110 degree to 112
degree F. July is generally regarded as the month of maximum

rainfall and April/May as the period of ext;emely hot season.

14



CHAPTER 1V

The economic base of the Dry Zone is Agriculturé
and the principal dryland crops planted are groundnut,sesame,
wheat, cotton, beans aqq79§a§l @9chco and maize. One-third
éf the £ota1 population of Burma lives in the Dry Zone and
about 80 per cent of these are living in rural areas. Most of
these rural people have to rely on the rainfall for their
agriculturgl work.

For the past two andi a half decades, : the
organization set up of a. village in Burﬁa vwas a unigue
situation characteristic +to this country. The lpcal
government unit at the most peripheral level was a village
tract council which represents 3 to b villages. The village
tract céuncil members were selected from each village to ser;e
for a four year periocd term. In many villages, the village
council members remained in the politiéal pozt for more than
one term because of thelr efficiency iﬂ providing leadsership
to the community. Most of these leaders could motivate and
organize +the community for participating in People’s Health
Plan as well as developemental programmes.

The appare;t annual income of Kyéts 2000 to 4000
per family is very low compared to many: other 'developing
countries, but it 1is very obvious that a rural family can
lead a normal 1life of comfortable poverty with such an
income. Most' of their needs for living are fulfilled and
many could spend a considgriabie amount of money for charity

and religious affairs.

15
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CHAPTER 1V

The role of women in a rural family settigg is
quite obvious. Although the head of the household who are
usually men, do the hard job such as ploughing, the women
provide a great help in weeding, planting and harvesting.
Also, the women look after the family and do thg cooking,
washing and care of babies and young children. Domestic
water 1ls also carried by women and it is a common practice to
see women carrying water pots on their heads in the evenings.

Water shortags is still a problem in many
villages of the Dryzone and there is scarcity of water for
drinking and domestic use, particularly in dry season
when the traditional water sources are dried up . In most
villages without tubewell water supply, the villagers have to
travel for considerable distances to fetch water for domestic

use.

7 According to the project implementation plan of
RWSD, the townships assigned for intervention (with tubewell
water supply) in 1983-84 were Magwe in Magwe division,
Kyauk-Pa-Daung in Mandalay Division & Nga-Zun in Sagaing
Division. Villages to be covered with tubewell water supply
in each of these townships were selected initially by RWSD,
applying certaiq common criteria such as scarcity of water,

village with lzrzer population and community interest.

16
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In order to have comparable villages which would

‘as experimental (intervéntion) and control (non-

intervention) groups and to minimize variations in' village

and population characteristics of these groups under study,

the

following criteria were applied to select villages for

inclusion in the study:

(a)

(b)

(c)

(d)

The villages should be covered by the People’s Héalth.
Plan and +the communities must have the same access to
health care facilities.

Each selected township must be covered by the project
plan of RWSD to supply tubewell water to a number of

communities during 1983-~84.

The size of the population in aéch village should be
between 1000 -1500 and +the demog}aphic and socio-
economic characteristics fegarding. age, structure,
family size, major occupation, income should be similar[

between experimental and control communities for

comparison.

The villages assigned for intervention (with tubewell
water supply) and +the control village (no tubewell
water supply) mnust be within reasonable access

throughout the year, but shculd not be too close to the’

17
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CHAPTER IV

main roads. The two test villages in each township
should be located at reasonable distance away from
each other and for coéparison the control village
should bear similar characteristics with that of the
tast village, regarding size of population, main’

occupation, family size and income.

(e) No likelihood of social and economic developmental

projects in the near future.

(£) Absence of major endemic diseases such as malaria,

cholera DHF.

(g) Population mobility should be minimum throughout the

study period.

) Based on the selection criteria two villages from
each township were selected as experimental groups where
tubewell water supply will be installed and one village was
selected to merve as a control group where the community will
rely only on the traditional water sources. As such a total
of six villages served as experimental group (intervention
group) and three villages served as control group (non-
intervention group) for the purpose of periodic comparison

before, during and after the tubewell water supply. The

villages selected for the study are described in table 1.

18
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Moveover,_ with a view_to investigate the health
impact of latrine facilities, with or without the tubewell
water supply, =ome of the villages which had been c&vered by
the pilot sanitary latrine programme were included in the
study. These villages are Kan-Bya in Magwe. Kaing in Kyauk-
Pa-Daung and Tha-Kyin and Phaung-Ga-Daw in Nga-zun
township. The location of +the s=tudy villages in ,bach

township is shown in Map 1,2 , 3 and 4 ( Annex 3-6 ).

2. GEelegtion of households an&.ﬁopulation

* A census enumeration was undertaken in February 1983
and data relating to demographic and socio-economic features,
environmental sanitation, sources of water for drinking
and general use was collected to form a basis for selection
of households and population. Bach house was numbered
and all family members in each household including

under five children were listed. Since one of the inélusive
criteria for therse;gction of‘yii}gges was that the size of-
the population should be between 1000-1500, +the total number
of households in each village was about 200 and v@ried from
village to village, the range being 167 to 191.

A 50 percent random sample of the households in each
village was selected +to include nearly half of the <total

population as well as under five children. The range of the

households, population and under five children included in

19
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Table 1. Townships and villages selected for the health
impact study of tubewell water supply (1983-87)
Village
Division Township
Experiment(T) Control (C)
*
MAGWE Magwe Kan-Bya (TL) 81-Bin-Tha (Cl)
Kan-Ni-Lay(T2)
%
MANDALAY Kyauk-Pa- Let-Pan~ (T3) Kaing (C2)
Daung Bin
Ah-Myaung (74)
-Kan
*
SAGAING Nga-Zun Tha-Kyin (T5)

Ka-Lar- (T8)
Ywar

Phaung-Ga- (C3)
Dawx

* Villages provided with latrine facilities

20



CHAPTER IV

N , pop <S
the sample was 82 to 80, A76 to 640 and 78 to 90

respectively. 7In each of thefpe;iodic survey a response rate
of more +than 85 percent was achieved throughout the study
period. Therefore, starting from the first periodié survey,
all +the family members of the smsampled households were taken
into the study for comparison of the set health indicators in
successive periodic surveys, especially at the beginning and
end of studx. Similarly, throughout fhe pre-intervention and
post-~intervention peripds, each survey included all under
five children of the sampied households forming successive
cohorts for +the study. This total population sample sicze
provides the study with adequate p&wer (8N%) for a one-tailed
test at the 5% significant level to detect a 33X or larger

decrease in the incldence of diarrhoea.

3. Research Design

A major concern in undertaking an impact evaluation
of water and sanitati?n facilities is the study design to be
used for meaéuring the health impacts atﬁ;;futable, to the
project intervention. Since water and sanitation interventién
provide preventive measure to an entire coﬁmunity, it is
rather impossible to use true experinmental desigp. Moreover,
the present study focuss=es on a number of- indicators for

measuring the multiple outcomes of these interventions.

21
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CHAPTER IV

Therefore, a quasi-experimental design was adopted and
comparison groups of villages were selected applying certain
criteria to serve as treatment and control villages.

Although two basic approaches, namely the internal
and external evaluation designs were applied for measuring
the healtﬂ impact of water and sanitation facilities,
emphasis was .placed on the former design to controll the
influence of the extraneous variables on the outcome
variables. Moreover, for the purpose of external comparison,
the main extraneous variables such as income, family size,i
major occupation, level of education, etc. were compafed
initially during +the process of assigning intervention to
villages as well as throughout the period of study.

The study design involved %wo-way comparison as
illustrated in figure 2. In the first comparison, assessments
of the magnitude of the project impacts are being made on the
basis of comparisons of “before“ and “after” project
implementation in each village through assessment of selected
impact indicator diseames. This enabled a longitudinal
comparison of village before and after the inter;ention with
water and sani#ation facilities (Internal Comparison). This
approach was adopted +to overcome the ‘influence of +the

extraneous variables on the outcome variables.

22
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Figure 2. Picicrial prosentation of the atudy”dasign' :
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CHAPTER 1V

The second involved a point in time comparison at
differeﬁt periods of the study whére an exterhal comparison
was made between the experimental and control villages. This
enabled to provide the pattern of specific indicator diseases
in the two communities before, during and after  the
intervention. The difference in the prevalence and incidence
rates of diarrhoea and other indicator diseases within each
experimental village (Iaternal Comparison) and between test
and control villages (External Comparison) at the beginning
and end of study was calculated to reveal the health impact

of water and sanitation interventions.

4. Survey Methods and Procedures
The Suxvey methods applled for obtaining relevant

information were as follows:

(a) Interview surveysi

The trained interviewers conducted household survey
of all sampled households to collect relevant information
-through interview technique using a pre-tested questionnaire.
The information included in the designed format was household
and demographic characteristics, socio-economic features,
environmental sanitation data, sources of water,water related

habits and practices, quantity of water used for different

24
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domestic purposes,prevalence of diarrhocz and other indicator
diséasés during the tﬁo week recall periéd among under fivg
children and the goneral population in the two 'cdhmunitigs,,
namely the experimental and control villages. Diréct
obsarvation method was also applied to note certain
characteristics such as structure of the house, plean%inesg
in and around the premises of the house, animal breeding;
type of latrine, storage of water for drinking and general

use. L

(b) ﬁhysical Examination

All +the family members who woere present at home at
the time of undertaking each survoy iﬁ'the sampled hounseholds
were ﬁhysically examined‘ by the medical officers of <the
survey teams for identifying +the indicator discases. A
separate praforma éﬁd instruéfion' W;H;;t was used for

diagnosing each disease condition through signs and symptoms

of a particular disease .
(c) Laboratoxy invesﬁigation

- Microébopic exéﬁinaﬁion of the stool of children (under
5 years of age) from fhe sampled households was carried
out in the field at each village and dur;ng'leach

survey. Direct method =for the presence or absence of

25
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ascaris ova was used to obtain pDrevalont rate anong
under five children.

Water samples from main sources such as tubewell, vond,
dug well, river and stream as well as from domestic
water conﬁainers were collscted and tested for physical
chemica% and bacteriological quality of water. A
random of 20-25 households with under 5 children were
selected for this purpose. Water samples were
collected only once during each periodic survey.

Glass bottles of 250 ml capacity were used to
collect about 200ml of water <£rom various sampling
points for bacteriological and chemical analysis of
water. Water sample collection techniques were strictly
according to WHO recommendation  and laboratory
technicians were trained for thie above purposc. Water
anéiisis w;s carried out at the villages by setting up

small laboratories at zn appropriate site and using

- portable equipments and commercially available ready

made media and reagents.

In order to obtain a direct estimate of total
coliforms as well as faecali coliforms, both the
presumptive and confirmation procedures wore applied
simutaneocusly , using t1~-Endo and M-FC media and
filtering and incubating +the  membrane filters

separately a2t 35 degree C : 44.5 dogres C respectively.

26
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To ensure quality control, megative control were used,
one with sterillirzed Jdilution. watsr and mediunm and the
other with only medium. Tﬁe results on the typical
colonies of total coliforms and faecal ccliforms wers
obtainad Ly ap»lying recumnended formula.

Portable Waver Laborxatory Hits were used for
vacteriologicel :=nalyzsis and Nach Chemical Kits for

chemlical guality of water.

(d) Eouvzeholid Burvollliance

Thae samplea houssholds in each village were
monitered once a woek oy a Tield zumeyvisor in each Vvillége
naking 4-5 vislits per monthh throughout the study. During the
visfts, a houvsehold card was fillad'.upr which recorded the
incidence of +ths solicted indicators for each household
members. Other relevant info-nation regarding gquantity of
daily collection of water for donestic purposes, use of
latrine facilities and wvital eventc were also recorded.
The fecognition of indicator diseasgsr was maqe through
certain diasgnostic criteriz which are .based mainly on the
signs and symeitoms that could ks ecasily recognized by the
Tield Supervisors, who wers trainad to undertake this task.

Trained interviewers visited the #£ield site sach month to

verify accuracy of the observation.

27
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5. Assessment of indicator diseases/conditions

The primary health indicators included in the study were
the incidence and prevalence of diarrhoea. Other wa@er
related diseases such as dysentry, aséariasis, trachoma,
conjunctivitis,scabies and skin infections were alsc used
for measuring the - impact of water and sanitation
interventions.

Incidence of these indicator diseases was obtained
through weekly surveillance by Field Supervisors. Prevalence
of the above key variables was assessed during each periodic
survey through physical examination and by household
interview surveys. The prevalence of these indicator
diseasss was recorded by the Medical Officers of the
household survey teams for the occurrence of these during the
24-hours periocd preceeding the survey. The interviswers
obtained the prevalence of these diseases for the 14 days
period preceeding the survey.

Two-weeks prevalence ofudiarrhoea (or a specific
indicator disease) is defined as the number of episodes of
diarrhoea ocourring (i.e., starfing or continuing) during a 2
weeks period. The relevant question askad to obtain this
1nform&tibn was, "How many of the family members (or children
under 5 }ears) have had diarrhoea in the past two weeks

preceeding the survey."

28
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Two weeks incidence is defihed as the number of
ecplsodes of diarrhoea (or an indicator diaeasé) started ’in;

the past two weeks including today.

Recognition of diarrhoea was made through a
common deflinition i.e., 3 or more abnormally locso stoolé,
in any 24~hours period. -

Indicators .used for assessment of health impact of .

]

the tubewell water supplx and latrine facilities ' are

summarized in Table 2.

.29
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of -the tubewell water supply and latrine facilitigs.

Indicators for aasessﬁenﬁ of health inpact

Table 2.
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6 .Management of Rescarch, Field Work and Dota Analysis

The terms of reference for the evaluation study were
estgblighed”in January 1982 and a draft research protocol was
prepared. Preliminary wvisit to a few sites of the tubewell
water supply project was made in March 1982 to facilitate ig
planning the field work. The terms of reference of the study
and focus of the evaluation was discussed bx the Study Design
Group and the research protocol was finalized in Juno 1982.
Subsequently, in July +to December 12882, preparatory
activities regarding recruitment of project staif to
undertake field studies; +trainiang of =staff in interview
techniques and observation methods, laboratory procaedures and
conduct of household surveys; pretesting of questionaire and
forms were undertaken. The baseline zurvey was carried out
in February 1983 and four-monthly periédio seasonal surveys
covering pre~intervention and post-intervention periods were
undertaken during December 1983 to August 1987. »

An activity schedule was propared to undertake
baseline and periodic surveyvs during diflerent seasons of the
longitudinal study. Initially, $ baséi&ne survey was
undertaken in February 1983 to draw detailed maps of eaﬁh
village indicating tha households and various characteristics
of the village, demographic and socio-economic features,

environmental sanitation , sources of water and prevalence of
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the Sot‘inaicator”diaﬁases. ' Asrpart of thérpre-in£;rvention
component of the atudy,; tﬁfee'sﬁrvays wers conducte@ during
1985—84'-#0 cgvegéiﬁhgeé di#ﬁinct seasons, namely wigtéi{
sumnsr and monsooﬁ. The relevent information obtained dqripz.
pre-evaluation period served as a baﬁis for cbmpiriﬁg the set
variables snd indicator diaea;es at aaﬁh point of the season
with the corresponding season of the post-evaluation studies.

The 7post-intervention period covored thr;e years
starting from 1984-85 and in each year three surveys wore
conductad in the same months as for pre-intervention periods
to reveal changes of indicator diseases and set variables at
different points . of fseason in the subsequent years aftof

intervention. The detailed adtivity schedule is given in

e

Annex 2. ' Hﬁﬂ"-‘ , — .
-The aﬁfvéy, team, ﬁeade& by thew;tudy manazer'.and
comprising of ore sénior gtaﬂ{stic;an, six medical officers,
six research assistants (interviewers) and five laboratory
technicians visited and oonducte& field surveys in the
selected villagea of the threa townahips accordinﬂ to the
pre-planned activity schadule Each field survey comprised
of interview survey supported by obsefygtion.Six field teams,
each compfising of a medical officer and an interviewer were
assigned to -sampled households in a rindomizéd fashion. The
study manager and the senior statiscian made spot checks 6f’

the team work for Verifying the éompleteneas and accuracy of

32



rﬂpﬂﬁ;wmm

CHAPTER IV

the information collacted through interview# and observations.
One week .time was apent for.frévalliné and undertaking +the
field work in each township.
Data Analysis | _

The data collected on the pro-coded form was
directly entered into an IBH Personal Computer AT Zor

analysis. CRISP(Crunch Interactivg Software Package) software

¢
package was used for determining fraquency distribution, °

mean, proportion and for bivariate and multivariate analysis.
The statistical approach utilized for analysing eand
determining differences and changes overtime in exparimeﬁt&l
group of villages after the intervention and observing
differences in the experimental and control groups beforé,
during and after the supply of tubewell water and whafeva:
applicable latrine facilities is based on the {following
design: '

Type of village Before Stimulus After Difference
- . Intervention Intervention
Pretost _ , . Post-test

Experimental 01 X 02 01 - 02= at
village '
(Project Area)_

Control village 0s - 04 03 - 04 = de
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This design acocunts for both the internal comparison
(ﬁiihin:village comparison of impact indicators before and
after intervention in experimental villages) as well as
agxternal comparison (between-village comparison of indicator
diseases baetween experimental and control villages). The
bulk of the statistical analysls performed for +this impact

study provide level of significance of change overtime in

health impact indicators in intervention villages as well as

by compariszon with non-intervention villages. These

differences were calculated by using conventional procedures
for the comparison of outcome variableos (i.e rates, means,
proportions) derived from the sample surveys. The test of
significence applied in determining the level of significance

of change were z-test,chi-square test and factorial analysis.

7. Methodologleal isszues

In recent years, it has been increasingly emphasized
that the use cf quasi-experimental design in evaluating the
impact of water and sanitation facilities is inappropriate
because of methodological problems inherent to such dezigns.
The moét common probléms that are being encountered ielates
to comparability of treatment and control groups, sample size
required, +the specificity and sensitivity of defining the

disecase status and faoilure of recording exposure status,
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rasources required and time consummed in undertaking =uch

studies. In this regard, the followings are considered as

some important methodological issue relevant to this study.

(a)

(b}

The main issue is related to the matching of +treatment
and control group of villages and ability to control the
exposure of comparison groups to confounding factors.
This problem was overcome by emphasizing on
internal comparison design and evaluating changes in
impact indicators among sub-population as well as among
users and non-users of the facilities in the same
village. In this way, +the problem of differential
exposure to exogenous factors was minimized. Moreover,
in +the external comparison design where comparison was
made between study and control villages, +the main
extraneous variables were monitored throughout the study

for comparing major differences between the two groups.

Since the study intented to examine trends and group
differences as a whole , +the sample size was based on
the total population and not on the vulnerable age group
(i.e under five children). Therefore the sample of
under five children may be inadequate for observing
difference in the health impact indicatorz and detecting

the =pecified reduction at a 5% significant level.
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The primary aim of the study was to examine the impact
of water supply and sanitation facilities in the communlity as
a whole and as such a random sampling procedure was applied
€0 1include enough saﬁple 6&7 the wvillage poﬁulaﬁioni to
represent the whole cowmunity. Moreover, the health impact
was measured through commonly prevailing indicator diseases
in these communities and the relevant data was collected by

periodic cross-seoctional SUrveys as well as weakly

surveillance throughout the study period.

(o)‘ It is also felt that the specificity and sensitivity of
thes information may also be affocted because the study
applied +two-week recall method for collection of
information on indicator diseases as well as on usage of
facilities.

The interview survey was undertaken by six teams, each
comprising of one medical officer and a trained interviewer
to ensure +the completenass and accuracy of data collected
during periodic surveys?r Moreover, an interviewing =urvey
was supported by observation method aﬁd physical examination
to 1lmprove the quality of data. Spot checksz were made to
verlfy the accuracy of the information. The specificity 'and
the sensitivity of resporses obtained by interview surveys
were also validated between interviewers and between surveys.
In addition, poersornel turnover was very low in undertaking

the longitudinal study.
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CHAPTER V

7/

FINDINGS

The findings of the present study are presented under

four broad headings as follows:

A. General characte:istics of the study popuiation

B. Accessibility and use of water and latrine facilities

C. Knowledge, attitude and practices related to use of water and
latrine facilities

D. Health impacts of water and latrine facilities

A. GENERAL CEHARACTERISTICS OF THE STUDY POPULATION

1. Study Population

The total number of households, population and under five
children included in the study was based on a 50 percent random
sample of the households in each experimeﬁfalr and control
village. All the under five children of the sampled households in
each village were included since the beginning of the study as
well as throughout the study period to form successive cohorts of
children for making comparison within each village and between
test and control villages. The sample =size of households,
population and children weres comparable at the beginning and at

different periods of the study.
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Table 3 provides the total households and poﬁulhtion and
the sampled households ang population by eachjx{}lgga. The six
experimental villages with tubewell water supply are coded as Ti

to T6 whereas the control villages with only traditional sources

are coded as Cl to C3.

TABLE 3. Total and sampled households and population by villagse
at the beginning and end of the study

TOTAL HOUSEHOLDS SAMPLED HOUSEHOLD

S

PHAUNG—GA-DAW(CS)E 173

1 [} 1
; VILLAGE ; & POPULATION i & POPULATION :
] 1 [] :
! VILLAGE \HOUSE- 1POPUL- | <5 |HOUSE- 1POPUL- | <56
{ CODE | “HOLDS !-ATION !CHILDREN!-HOLDS !-ATION !CHILLRE:
: H ! (ALL ! ' ! (ALL ! ;
: : | AGES) | : | AGES) | :
5 5 : 3 : : 5 :
! KAN-BYA (T1)! 174 | 1108 % 158 { 85 | 550 | 76 !
] ] ] 1 [} ) ] i(
| KAN-NI-LAY (T2)! 179 ! 1207 ! 167 | 87T | 580 | 80 !
[} | ] 1 t [] [} t
[] M
| SI-BIN-THAR (C1)! 167 ! 1095 % 158 | 82 | 480 | 82 °
: ] , 1 t ] : z
| LET-PAN-BIN (T3)! 173 ! 1114 | 162 | 85 1| 490 | g2 |
[] H [} ] 1 1 ] M
) [ ] ] #
\ AH-MYAUNG-KAN(T4)! 188 ! 1281 ¢! 188 i 90 ! 620 | o0 |
] | ] 1 [] 1 ] i
% KAING (C2)! 170 ¢ 1110 ¢ 185 | 83 | 4765 | 8o
[] ] 1 [} ] [} H
| THA-KYIN (T5)! 180 | 1266 ! 101 ! . 90 | B840 | gz
] [} 1 [ | [ ] [] L] %
i KA-LAR-YWAR (T6)! 1868 | 1245 § 182 | 90 ! 608 | g8 !
[) [] [} | [] ]
; t 1143 ¢ 171 ! 85 | 502 | g4
[} 1 1 t 1 , ] 2
[] 1 ] 1 (] 1 H

The sample size of households, population and under five
children largely depended upon the size of the village, larger

samples being obtained in villages of Nga-Zun township.
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The aurveyec Dodulation varied slightly from survey +to

survey in each village, with a response rate of nearly 90 percent

in each survey. The total population and children surveyed at

the beginning and end of the study is shown in table 4. It
could be observed that the population has remained consistent
over the period with higher response rates at the end of the

study in almost all the studied villages.

TABLE 4. Surveyed population at the beginning and end of study

BEGINMNING OF STUDY LIND OF STUDY

E STUDY | (1924) ? (1987)

: VILLAGE : :

: & | POBULATION | C-SCALN | POPULATION! CHILDREN

: CODE {(ALL AGES)! (<5 YEARS)!(ALL AGES)! (<5 YEARS)

i : 5 5 5

| KAN-BYA (T1) | 494 | 71 | 487 | 73

] 1 ] ] [}

| KAN-NI-LAY (T2) | 450 | 71 | 526 | 79

[} [] 1 i ]

| SI-BIN-THAR (c1y | a26 ! 71 1 458 ! 80

] 1 ] ] ]

| LET-PAN-BIN (T3) | 422 ! 72 | 480 ! 76

t [§ [} ] ]

| AH-MYAUNG-KAN  (T4) ! 58O ! 78 | 610 ! 81

] t I § ] ]

| KAING 2y | 420 1 710 | 444 | 72

1 1 1 [} 1

g THA-KYIN (T5) ! 580 i 72 1 800 | 81
] ] ¥ ]

| KA-LAR-YWAR (T8) | 510 ! 71 563 | 77

L] 1 t [] |

| PHAUNG-GA-DAW (C3) | 445 ! 72t 435 79

t ] ) t (]

t ] S 1 t

The age and Bsex composition of the surveyed
population bear similar pattern with that of +the national

population structure. In general, +the population below 5 years
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of age constituded about 15 percont of +the total population,
whereas +those bebtween 5-14 }enrs ccmprised of about 35 percent
and the remaining were above the age of 1§ years. This
distribution pa%tern reﬁained coﬁsistent throughoutgwthe study
although slight increase in under five population was observed at
the end of the study. Age and sex composition for villages in

Magwe is shown in Figures 3 and 4, and the respectives

percentages for Kyauk-Pa-Daung and MNga-Zun are given in annex 3

'

and 4. AGE GROUP (in yoars)
EXPERIMENTAL VILLAGES CONTROL ' 1

A /7 ‘ /

100 Yo o0 o4 » 4 = ~t
f// ‘E::?/; :::?%%EQ - | 7 1-4
5 ==
e il "
A 514

L I

19 |

& ::: l 15+

j t/i__
. LA /
BEFORFE AFTER BEFORE AFTYER BEFORE AFTER

KAN-BYA XAN-WI-LAY SI-BIN~-THA
FIGURE 3. PERCENT OF MALE POPULATICH BY AGE GROUP IN NAGWE.
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.;g
l!
i

N v e ———

4 /
0 t I/ P |/
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KAU-BYA Katl=NI~LAY SI-BIN~THA

FIGURE 4, PERCENT Or IEUALE FOSULATICN BY AGE GROUP IN MAGWE.
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2. TYamily Size

A large proportion of the families in each of +the
experimental and control villages of the three selected
townships have 4-6 family 'members throughout the survey
periods. The second largest group being the families having 7~
9 femily members, followed by lass than the 3 group and 10 and
above group which together comprised of about 20 per cent. The
mean family asize varies from village to wvillage and from
survey <to survey, the range beinz 8.1 to 6.9. Village-wise
comparison of famlly sizme a2t the beginning and end of study in

eacn township 1z given in table 5.

TABLE 6. Village-wise comﬁarison of Zmmily size at tho baginning

and end of study

FAMILY EIZE (NUHDER OF PERSONS)

i
VILLAGES | 3 1 4-8 7 -9 ; 10 +
{BEFCRE AYTER|DEFORT AVTIR|BEFORE AFTER|EEFORE AFTER
! ! i .
RAN-BYA 511.0 9.0 353.7 47.4 ?zs.e 33.3 ; 9.7 10.3
| KAN-NI-LAY {12 2 11.8 §4e.o 42.0 {28.6 39.5 {11.2 6.7
ESI—BIN—THA §1z.4 12.7 gss.e 45.6 523.7 32.9 § 7.3 8.8
ELET—PAN-BINE 5.3 6.1 §62.7 59.3 §26.7 '27.7 g 5.3 6.9
EAHMYAUNGKANE 5.9 4.5 §5a,a 50.0 §29.4 38.8 § 5.9 5.7
EKAING §13.2 6.3 539.3 45.0 241.0 42.5 § 6.5 6.2
iTHA—KYIH § 5.8 4.5 éss.a 49. 4 §32.6 37.1 g 5.8 9.0
EKA—LAR-YWA § 8.5 4.5 §4e.a 54.5 €28.1 33.0 §14.6 8.0
iPHAUNGGADAW%ls.o 6.3 §43.e 41.8 §31.2 44.3 §10.0 7.6
! . ! ! .

o n S A PR En e WA i Wt = e . D T P n o R T . - A s m = -
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3. Occupation

The main occup&%ion of the surveyed pecpulation in all
villages both by head of the housshold as well as by working
population was Agriculture and this pattern remained
consistent throughout +the study period. The distribution
pattern of other occupation like traders, small scale sellers,
government employees, ad hoc jobs and unskilled labourers vary
from wvillage to village and from survey to survey largely
depénding on the scason and time when other oqcupational
acpivities were avallable. These occupational groups together
comprised of about 20 per cent. Village-wise c9mparison of
cccupaticnal groups betwesn experimental and control

communities is shown in annex 6 to 7 (figures 9 +to 11).

--4. Level of Education

The educational status of the communities in the
experimental and control villages of each township shoﬁed
similar pattern of level of education throughout <the study
§e£iod with some variations from survey to survey. A large
proportion of +the study population (about 50~70 per cent)
falls into the category of primary level education and about 5
- 10 per cent attained middle school education. It was
interesting to note +that tﬁe illiteracy rate was markedly
reduced during the subsegquent surveys in all the villages,

except Kan-ni-lay village. This change was due to a Literacy
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Programme wﬁich 7was imﬁlemenﬁéd dﬁring 1983-85. Moreover,
the proportion of the pre-school age group was also
comparatively higher during the subsequent period of the
evaluation study. Annex 8 to 10 (figures 12 to 14) show the
comparison of +the educational status of the communities

during the beginning and end of study.

5. Annual Family Income

The annual family income éf the surveyed communities
varied from village +to village in the same township and
between different surveys. The raasbn being that since the
main occupation of the population was agriculture the income
depended much on the yield of the crop as well as the market
price at different time of the season. In general, most of
the families had an annual income between Kyats 2000 to 4000,
wiihiﬁ a:iange of about K200 -300 per month. Only a minor
proportion of the families had income more than K 4000 or less
than K 2000. The annual average per capita income |is
comparatively less than the national figure which is about US$S
150 (nearly Kyatsz 1000). Although +{here are some variations
in the percenfage distribution of families with different

income groups, no remarkable bhange was noted to reveal the

increase or decrease of famlly income over the period of study.
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Table 6 shows the distribution of famiiies by ‘different

income groups during the beginning and. eqd of study

T&BLE 6. Percent of households by annual fanmily 1noome
" at the besinning and end of study

,{‘ .

ARNUAL  FAMILY INCOME (IN  KYATS)

LESS THAN X.2000

H H

| viLLacEs | T K.2000-4000 | K.4000 & ABOVE
g ’ :. BEFORE AFTER i BEFORE AFTER | BETF'ORE AFTER
[] T [] - 1 1

% KAN-BYA % 25.8 17.9 ; 43.9 64.1 % 30.5 18.0
§ KAN-NI-LAY § 28.86 39.5° § 54.5 51.9 % 16.9 8.6
. | . | .

| SI-BIN-THA | 2.6 1.3 | 3.5 41.7 | 57.9 57.0
E LET-PAN-BIN ? 33.3 28.4 § 45. 4 50.6 § 21.3 21.0
‘ . . . !

{ AH-MYAUNGKAN| 50.6 33.0 | 36.5 55.7 | 12.9 11.3
! KAING i 52.86 23.8 W 52.5 | 12.8 23.7
3 THA-KYIN § 23.3 '23.8 § 46.5 65.2 | 30.2 11.2
! KA-LAR-YWA | 19.5 22.7 3 47.6 56.8 E 32.9 20.5
} PHAUNGGADAW é 25.0 . 22.8 | 32.5 64.6 | 42.5 12.8
. . . .

- - - D S o . A D A e dn e A S A4 S WD AR FB Gm SR Gl A T o4 W W W e

6. BHousing and Environmental Sanitation

A large proportion of the houses were built with
locally available materials such as bamboo, thet-ke, htan-let
in all the study villages. Only a few houses were built as
permaneni orxr semi-permanant structures. This faature was
consistant throughout the study period as illustrated in table

7. The leval of cleanliness within each hoqsehold was-assessed

-
a—
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TABLE 7. Village-wise comparison of type of housing in villages

of Magwe township.

KANBYA(T1) | KAN-NI-LAY(T2) | SIBINTHA(CL)|
TYPE OF HOUSING

(] ]

1] ] :
5 ‘BEGIN.T EBND| BEGIN. | END TBEGIN.! END !
: i OF STUDY ! OF STUDY | OF STUDY |
i B T ! 5 § §
1 [ [} t t t

| PUCCA BUILDING ! 4.8 1 2.8 3.6 1 1.2! 3.8} 2.5
| (PERMANANT STRUCTURE) ' : ! : : : :
1] t 1 [} ] ] 1

[} [] (] ) 1 1] t
! WOODEN HOUSE i 24.1 ! 20.8' 23.2 ' 32.1 1 11.3 ! 10.0 |
! (SEMI-PERMANANT) ; g ; , ! : i
] (] . [] ] 1 ] ] )
! BAMBOO HOUSE { 71,11 76.41  73.2 ! 66.7 | 84.9 ! B7.5 !
i (TEMPORARY) H H 1 H | ' 1
H ! H H ' H H :
: - : —— : : : :
: TOTAL % ! 100% 1100%.! 100% ! 100% ! 100% | 100% '
[} ] ' ] 1 ] 1 t ]
] ] 1 i + 1 [} 1
] ) ] ] ] 1 ] {
] ] t ] 1 ] ) ]

th;ough the presence of dust, flies, litter and general
cleanliness of the house through direct observation. It was
observed that only a few households. had acceptable level of
cleanliness and the majority were categorized as either
fairly satisfactory or unsatisfactory.The level of cleanlinass
remained unchanged throughout the study period, although some
changes were noted from unsatisfactory to fairly satisfactory

situation in the subsequent surveys,in almost all the villages

(Table 8).
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TABLE 8. Percentage distribution of the houses with level of
cleanliness in study villages of Magwe township

83-84 186-87 83-84 (686~87

83-84 [86-87

KANBYA(TL) KAN-NI-LAY(T2) SIBINTHA(C1)

CLEANLINESS WITHIN
THE HOUSES INTERVENTION INTERVENTION INTERVENTION
PRE- [POST- PRE- | POST- PRE~ | POST-

(o]
~3
[V

:
;
:
]
:l
:
:
]
1
]
!
:
FAIRLY SATISFACTORY| 43.6
5
|
!
:
!
!
]
1
:
]
]

- S - P Pm wa or T e T e SR em A MR an W A

100%

i H '
[ ] 3 ]
] ] 1
SATISFACTORY x 12.8 | 20.0 3.6 | 4.7 0.0 | 7.1
e | |
1)
v B7.3 42.8 } 869.7 i 80.0
*XK ! : i
[} i ]
] ]
UNSATISFACTORY *x%k | . 43.6 E 22.7 53.6 |} 25.6 3z.1, 12.8
[] ] ]
' ‘ '
s ; |
TOTAL % 100% ! 100% 100% ! 100% 100% |
’ 1 1 N ]
] t 1
t ] ]
] H ]

* = GClean and tide
¥k = No dust, no flies, no litter but looks untide
*%x% = Presence of flies, dust, litter, etc.

7. Breeding of Animals

Breeding of animals such as cows, buffaloes, horses,
Pigs, sheep and goats was a common feature in all the study
villages and about 50 to B0 per cent of the households bred
animals, wusually cows and buffaloes, the number of animals
bred per household vary from 5 to less than 10. During the
subsequent surveys after intervention; the percentag; ;f

households who bred animals was increased, and also the

A v - > o e = A o A o = e WS fm g R W ae e M wm e e ew vm e e
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quantity of animwals bred per houschold was increased. This

finding was common to all the villages, both experimental and

control communities. Table ] gives the percentage
distribution of households breeding animals by type and by

village at the beginning and end of study.

TABLE 9. Perocent of households breeding animals by village during

different peariods of the study

STUDY VILLAGES

PERCENT OF HOUSEHOLDS BREEDING ANIMALS

BEGINNING OF STUDY

END OF STUDY

: ;

] [}

: 4

' H '

: | ;

] 1 ]

! KAN-BYA 5 64.5 ; 66.7
1 : )

{  RAN-NI-LAY i 58.9 : 62.9
t ' 1

{ SI-BIN-THA ; 2.2 § 71.4
[} ] t

§ LET-PAN-BIN § 66.7 ! 75. 4
| AH-MYAUNG-EAN | 57.8 | 70.0
! H {

| KAING 5 83.0 5 73.5
] . ]

{  THA-KYIN i 75.0 i 77.1
] ) - ! 1

i, KALAR-YWAR | 78.0 ! 71.4
{ : '

{  PHAUNG-GA-DAW §, 69.5 : 68.7
i ' y

Y e L T R I L R T T T R T
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B. ACCESSIBILITY AND USE OF WATER AND LATRINE FAOILITIES

1. Boﬁrcos of water in’ the study villages during -
pro~ and post-intorvention poriods. :

=~

1.1 Main sources of water ; , .
Throughout the pre-intervention period, ' almost all
the main water sources for drinking as well as gfor othar

domestic use were surface water aou;ceé such as pond, dug

well , river, stream and cangl. which are beinc‘constantly:

exposed to contamination by all means. Main pources of
traditional water for drinking and gemersl use vary from
village to village. In Magwe, the main water soﬁfce in the
exprimental +village during pre-interfentioﬁ was p;nd wh;réaﬁ
in the control village it was mainly dug ' well. :Simllarly,
the main water source in the experimental villages of Kyauk-
Pa;pauna was pond, whilg the control village relied on water
from canal, which suppliaed water for cult;vation from a large
dam;Tha main sourcs of wétér iﬁ the selacted vili&kes of Nga-
Zun was dug well, although water from river andfpoﬁd was
used to.some extent. | _

During the post*intorvantion period, | when the
tubewell water supply was made available to the communities
of the six experimental villages, a remarkable change was

notead in the utilization of water for drinking aﬁg domeastic

purposes. Communities previously relying on'triditional water
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sourcas switched on to tubewell water supply after the
intervention. This change was significantly remarkable in
Kan-Bya of Magwe Towngbip—anq'Let-Pan-Bin and Ah-Myaung-Kéﬁ

TABLE 10. Percent o?f ﬁou;seholda by main source of drirnking water
{Dry Season)

PRE-INTERVENTION| POST-INTERVENTION; MAIN SOURCES|

- e T T o A - D e e A G G e e PP Rt S D e T my

| VILLAGES I (TRADITIONAL ! P OF. :
: : WATER) \ TRAD. |TOBOWELL | TRADITICHAL!
: : \ WATER | WATER ! VATER,
3 v } : %
| KANBYA (T1)} 96.8 { 1.2 | 6.8 !  POND-
1 ] 1 ) 1
{ KANNILAY (T2)! 100.0 { 45.2 | 5A4.8 !POND+DUG WELL
] ] ] ] ‘ t
! SIBINTHA (c1)! 100.0 { 100.0 | - | DUG WELL/
! : | : | RIVER
| LETPANBIN  (TS8)! 8.3 i 2.8 ! 97.2 1 POND .
: , ' ] ; | \
| AHMYAUNGRAN (T4)! 100.0 I 0.0 ! 100.0 !  POND/
i 3 ! ! | RATN WATER
. 1 [] 1 ]
| KAING (C2) 100.0 | 100.0 ! - 1 CAWAL
: t ] ' ‘ !
{ THAKYIN (T5) ! 100.0 i o7.9 | 2.1 | DUG WELL
: t ] f [}
| KALARYWA (T6) ! 100.0 i 100.0 | _ ¥ DUG WELL/
: 5 | : I RIVER
: t | 1 .
' PHAUNGGADAW  (C3) ! 100.0 © | 106.0 |  _ | DUG WELL/
, , g ,: { POND/RIVER
[ [} 1
5 _ i ; : i
Tl to T8 = BStudy villages with tubewell water 3uppi&
1 to C3 =

Comparison villages withcut tubewell water supply

of Kyauk-Pa~Daung Township, whe;erneaply cent percent of the
households changed their water source from +traditicnal to

tubewell water supply aftor the intervention. However, +the
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situation remain unchanged in Tha-Kyin and Ka-Lar-Ywa(test)
villages, where the communities relied mainly on traditional
water evan after tubewell installation. The main reason for
an exclusively low use of tubewell water in Tha-Kyin village
was due to availability of ample supply of water from
traditional sources at all time and at no cost. 8imilarly,
because of avallability of water from nearby dug wells in
Ka-Lar-Ywa village,the community placed very low priority for
building a water tank for supply of tubewell water. GSince
the new water system was not in opsration at any time of the
post-intervention pariod, the cornmunity utilized the
traditional water source only. Table 10 clearly illustrates
the differences in use of water facility before and after
tubewell water supply. It could also be observed from this
table that the contrel villages relied mainly on traditional

sourcas throughout the study.

1.2 Distance travellad to collect wator from main sources

The distance <travelled toc fotch water £rom main
sources varied from village to village and during different
perliods of the study depending upon the water source
available ﬁt a partiéuiar £ima. In thé atﬁdyi vifiages of
Magwe and Kyauk-Pa-Daung townships, a high proportion of the
households had to travel far distances (more than 500 yards)

for colleating water and +this proportion was reduced
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considerably +o less than 500 yards and even less than 100
vyards when the project water supplyﬁwas madg qva}lab}g ?o the
experimental villages: Marked changes in the reduction of
distance were observed in all the test villages of tha above

two townships. This change in distance reflects the
Dgoo
100~500

O []IU 500+
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FIGURZ 15. PERCENT OF HOUSEHOLDS BY DISTANCE TRAVELLED FOR
PETCHING WATER FOR DOMESTIC USE DURING PRE~
AND POST-INTERVENTION PERIODS,
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importance of driliing tubewell at a close distance than any
other water source in all of these villages. No marked
changes in distance were observed in the comparison villages
of Nga-Zun, obviously because +the tubewell water was not
utilized.

Variations in distance in other test and control
villages were also observed to some extent but these changes
were mainly due +to wvariability in +the availability of
traditional sources of water. Figure 15 shows the changes in
diétance affected by tubewell water supply in the

axperimental villages of Magwe and Kyauk-Pa-Daung township.

1.3 Time spent for fetching water

On the whole, the average time spent per household
for carrying water was less than two hours and generally one
of the adults ia familr, usually a fomale had to spend about
two hours a day for carrying water for household use. The
common way of collecting water was by a bullock cart loaded
with a wooden barrel and sometimes by an earthen pot carried
on head. During the pre-intervention period, the time spent
for carrying water varied from season to season, more time
being spent in Summer for travelling far distances.

After éroject water suppiy, the effect of distance
and season on the use of tubewell water supply was observed

in Kan-Bya, Let-Pan-Bin and Ah-Myaung-Kan villages. In these
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villages, “the distance +travelled and the time spent was
considerably reduced after availability and use of tubewell

water supply, particularly in the dry season. Hence, the
BEFORE AFTER BEFORDE AFTER
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FIGURE 16. PERCEJT OF HOUSEHOLDS BY TIMZ SPENT FOR PETCHING WATER,

proportion of households who spent more than 2 hours daily to

collect was greatly reduced. So alsc, the proportion qf
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households spending between 1 to 2 hours a day was also
reduced to less than one hour.

Since the proportion of households utilizing
traditional water sources was considorably larger in Kan-Ni-
Lay than other test villages the distance and +time was
affected only to soms extent. Slight variations in time spent
was also noted in other villages, but these changes were
merely affected by seasonal differences in the availability
of water from  traditional water sources. Figure 18
comparatively shows the differences in +time spent for

fetching water during pre- and post-intervention periods in

the study villages.

1.4 Amount of water carried por day

In general, a large propcrtion of the families
carried more than 40 gallons of water per day for different
purposes including drinking, cooking, washing, bathing and
for animal use. The amount of water used for drinking and
cooking was usually 10-20 gallons per day, where as 20-30
gallons waé &sed f6; washing and bathing. It wasr a commoﬁ
practice in almost all the villages to save washed water from
kitchen use for feeding the animals. This pattern was only
slightly affected after <the projecﬁ water supply, the
proportion of the households utilizing more than 40 gallons

per day being slightly highor +than the pre-intervention
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period,. The main reason being that the community had to pay
for obtaining water from the tubewell and <therefore +the
majority of the households restricted to their usual needs
of water quantity. Figure 17 compares the pre- and post-
intervention situation regarding' volume of water carried pér
day.

0. | PERCENT 100 ;do PERCENT ' 0

. L - .

y - /m\ \%
T = 8

KAN-BYA . KAN=NI-LAY

auons ; " .,20_40. N
7 = N

LET~PAN-BIN AH-MYAUNG~KAN

FIGURE 17. PERCENT OF HOUSEHOLDS BY AMOUNT OF WATER FETCﬁED PER DAY
BEFORE AND AFTER TUBEWELL WATER SUPPLY.
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1.6 BStorage of water

Storage of water for longer periods ‘was not a
common practice ir any of'the study villages. Generally, most
of the families carried water daily and stored for daily use
or for a few days only. Only a negligible proportion of the
households stored water for longer perliods, particularly in

Summer. This practice remain unchanged throughout the study

period.

1.6 Affordability of project water supply
In_communféies, where the project water supply was

made available during the post-intervention period, the main

_ purposes of using tubewell water was drinking as well as

other domestic purposes such as cooking, washing and bathing.
Tubewsell water was also used for animals but to lesser
extent. This pattern was observed in all the test villages
from Magwe as well as from Kyauk-Pa-D;ung.

‘Regarding monthly '-household expenditure for
obtaining tubewell water. the cost per household varied from
village +to village depending upon the pricing policy set up
by each village. In Kan-Bya and Kan-Ni-Lay villages, the cost
of one barrel of water was reasonably kept as low as possible
and the poorer people had to pay less than the well-to-do
families of the villages. As such, majority of the families
had to spend less <than Kyats 40 pér month\for using tubewell

water (Figure 18).
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On the other hand, the system of payment for water

supply was not adjusted according to the ihcoﬁe of ﬁié

families in Let-Pan-Bin ;gd Ah-Myaung-Kan yillaéesipf Kyauk~-
Pa-Daung township. Moreover, the cost of one barrel of water
was as high as K1.50 to K2.50. Therefore a considerably
high percentage of the households had to'spend more than K40
per month. Key informant interviews with ﬁhe local leaders

and head of the households revealed that a change in pricing
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FIGURE 18. PERCENT CF HOUSEHOLDS BY MONTHLY EXPEWDITURE FOR
CONSUMING TUBEWELL WAT:R DURING DIFFERENT PERIODS
OF THE STUDY.



- : CHAPTER V

policy shoq{d be cons}dgred forﬁadjust;ng price of water
according to the income of the families and affordability to

szand on water.

2. Vater Quality

The bacterioclogical and chemical quality of water
from main =sources, drinking pots and other domestic
containers was monitorad throughout the study period during
successive periodic surveys by determining the total and
faecal coliforms as well as important chemical constituents
of water using portable kits and coﬁmercially available ready
made media and reagents. A sample of 10-12 households was
randomly selected to represent a 20'percent sanple of <the
originally sampled households for periodic monitoring of

water quality before znd after tubewell water supply. The

procedures applied for collection and testing of water from

difgerent sources were according to methods recommended by

_ WHO . Water samples from the main sources of the respective

Gillage were also analysed for bacterial and chemical .

quality. Water s=samples were collected only once during each
periodic survey. The findings on water quality are described

below: -

2.1 Bacteriological Quality of Water
As describod earlier, the main sources of water for
drinking and other domestic purposes were surface water

sources such as pond, dug well, river, s=tream, ocanal and
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spring during thej?re~interVention poericd, Ax such, unsarly

three-fourth of the water seuples, both from main sources and
donestic 'containers, were highly contaminated with faocal
coliform in all the surveyed villages the mean value anyins
from 150 to 200 organisms per 100 ml (Table 11). Similarly,
almoat all <the water samples showed high count of other

coliforms during pre-intervention period.

TABLE 11. Villoge-wis®d coxparison of level of contamination by
- faccal coliforn organiems bafore and after water supply

BEFORE WATER SUPPLY

AFTER WATER SUPPLY

) O

1 1 (] 1
] ] 11 t
i~ 1 ] \
{  VILLAGES | WAIN WATER IPER-1 MEAN | MAIN WATRR |PER-1 MEAN!
: !  BOURCE [CENT! FC ! SOURCE  !CENT! FC |
: . : ' t(+)} PER | ' (+)! PER |
H E ! '} 100ml E i 1100ml!}
] ] [} [} 1 1]
] ] [} 1 1 1 { q
) ] ] 1 ] [} 1 ]
| RAN-BYA IPORD  (20)%173.31 202 STUBEWELL(SQ)**zo 0! 40 |
1 4 i ! ] : :
{ RAN-NI-LAY | DUG-WELL (25)!80.0! 192 {DUG-WELL (31)!51.6! 110 !
e | (SPRING) | ; { /POND . E :
| SI-BIN-THAR  !DUG-WELL (28)%71.45 186 |DUG-WELL (23)564.33 171 |
: . : ; ' : ' !
{ LET-PAN-BIN  {POND (30)}56.72 1086 ETUBE—WELL(SO)'34 51 72 1
1 ! H H H H
} AH-MYAUNG-KAN [POND (30)373.33 153 ETUBE-nELL(SO)'as s‘ 95 |
g RAING  — ECAHAL (30)}?0.03 147 EGANAL (30) 136. 7' 87 |
i THA-RYIN | DUG-WELL (30)180.0! 187 !DUG-WELL (3o>'73 31 193 |
! :/RIVER i : | JRIVER . : ;
| KA-LAR-YWAR  !DUG-WELL (26)77.0{ 195 !DUG-WELL (30){62.1] 218 !
5 { /RIVER ! 3 | /RIVER : 5 :
| PHAUNG~GA-DAW |DUG-VELL (25)i78.0! 174 !DUG-WELL (30} 180.0! 186 !
g : | /STREAM | ! { /STRIAN 5 5
q i i i t

+ ¥

Positive

Figures in parcnthesos reopresent numbor of water manples examined

59



(== P e — —

CHAPTER ¥

However, aftaer tubewell water supply, the percent of
water samples positive for faecal coliform was remarkably
reduced in villages using tubewsll water. So also, the mean
faecal coliform count was reduced to a large eoxtent in these

villages. But the positive rate and mean faecal coliform

count in the remaining villages relying on traditional water-

were not affected except in Kaing (dé) village where a
consliderable decrease was noted. The main reasbnibsins that
Kaing wvillage had attained a hizﬂ peréentaso of proper
excreta disposal facilities. f

The bacterial quality ‘of-water by main asources
during pre and post-intervention periods is illustrated in
table 12. It could be observed that a high parcentage of the
water samples taken from various sources were contaminated
with faecal coliforms when the community was relying on
traditional water sources alone. Obviously, the water
consumed from these sources also showsd higher positive rates
as well as mean count of faecal ooliform organisms. A
remarkable change was noticed after tubewell water supply.
The main sources of tubewell water were free from faecal
coliforms at different periods of the study (Table 12},
Similarly, the percent of water samples positive for faecal
coliform and the mean faecal coliform count were considerably

raduced in villages using tubewell water, particularly in
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+ Positive

(T4)

(78)
However, the expectation that thes quality of water

Lot-Pan-Bin

(T1),

Kan-Bya

and Ah-Myaung-Kan

villages.

after

for drinking and other domastic.use will be improved

and potable supply of tubewell water was fulfilled only

safe

because noearly half of the water samples showed

partially,
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high faecal coliform count even &iter Tuvswess waisr Supply.

The reason being that the domestic water for -drinking and

cooking gets contamirated during carriage, storage and use .

for different purposes.

2.2 Chenrical Qualit& of Water

The physical and chemical guality of water before
and after tubewell water supply in surveyed villages of
Magwe is shown in table 13. Bimilar fiﬁdings were also
observed in villages of other townships; According to the
guldelire values, it was observed that colour and turbidity
levels of water szamples from the threo Qill#ﬁes ﬁaré mucﬁ.
higher than the set values of WHO, ait the beginning of the
study when the water from +the traditional sources was
utilized. Water from pond ahéwed considerably higher values
of colour and turbidity than the dug well and canal water;
colour values ranging from 240;500 units and turbidity units
ranging from 20 to 160 beaing noted frcom pond water samples
from Kan-Bya (T1) and Ywa-Daw-Gyi (T2). Almost all the
traditional watef séurceﬁigave“;ofmai rangs of vaiﬁes of pH,
Sulphate, Chlorideé, iron and total hardne=s. 1

All the tubewell water sources showed normal range
of wvalues of colour and turbidity and aévauch was highly

acceptable for drinking. The mean values of chloride wera

considerably hiéﬁér in £ﬁbewe11 water, but wéfe'within thae
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TABLE 13. - Physical and chemical quality of water before and

attor tubzswell water supply in solected villazes

SOURCE OF WATER ; POND TUBEWELL] POND TUBEWELL

\%2 24
.W TUBEWELL

of Mogwe

| PAYSICAL | RAN-BYA (T1) | KAN-NI-LAY (72)|SI-BIN-THA (c1)§
1 1] [ ]

| CHEMICAL \ " MEAN VALUES ! LUEAN VALUES | MEAN VALUES !
i INDICATORS | BEFORE AFTER | BEFORE AFTER | BEFORE AFTHR|
: . : : \ ]
t 1 ' ] 1
! COLOUR (UNITS)% 254.8 0.0 ! 3980.8 0.0 ! 40.8  33.8 !
[) ] q [}
| TURBIDITY (FTU) ! 51.6 3.7 { 98.5 3.5 1 8.9 8.7 !
{ [} 1 ‘ |
| Py § 8.1 7.5 1 7.3 7.1 8.1 7.5 §
{ SULPHATE (Mg/l) | 12.6 28.2 ! 7.8 6.5 | 23.8  33.4 !
k] [ ] i C | R [}
| ‘CHLORIDES (Mg/l) ! 28.4 80.7 | 22.7 42.1{ 53.7 311 ;
3 [ ] i |
! IRON ‘(Mgs1) 1 0.11 0.11! 0.14 0.32! 0.03 0.04{
¥ [} ] ] .

| TOTAL H. (Mgsl) | 15.7 32.2 1 8.7 17.5 | 84.8  37.0 |
1 (Cal. + Mag.) : : ! :
i ) o H i :
{ ' i H H
! TOTAL SAMPLES (N)! 25 26 1 25 04 | ;
§ 1] [} [] 1
¢ ] ] ] 1
1 [ ] 1
1 ] (] ] ]

TOTAL H. = TOTAL HARDNESS (Calcium+Magnesium) D.W = Dug Well

lower limit of permissible level recommended by WHO. Some

people preferred traditional water for drinking beczuse the
tubewall water was élightly zalty in taste. But the majority
of the people used tubeswell water for drinking and other
purposes in villages where the tubewall water waz made
available. Tubewell water samples from Kan-Ni-Lay (T2), Let-

-Pan-Bin (T3) zoud Ax-1Szunz-Tas (T4) also gave higher values
of Iron content, the values being higher <than the WHO
guideline value of 0.3 mg/l. ]
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8. Access to and uzo of latring facilitlies

3.1 Access to latrine focilitiss
It has bsen described earlier in Chapter II that a

'pilot sanitary latrine programme was initiated in some of

the villages .which had been as=igned as test and -cdgtrol
vﬁllages: The villages +that were covered under  this
programme by 1983-84 vare Fan-Bya (Tl1) in Magwe, Xaing (C2)
in Kyauk-Pa-Dzung and Tha-Kyin (T5) and Phaung-Ga-Daw (C3)
in Nga-Zuﬁ Townships.

The overall situation of possession of sanitary
latrine facilities by cach village is given in table 14. It
would be observed froﬁ table 14 that smong all the study
villages of Magwe, K&n—Bya had a high proportion of
khouscholds possossing latrine facilities during subsequent
periods of intervention.

The typical exampls of a good 1a£¥1ne programme was

obseived in Kainé village. A vory high percentage of the

households possessed VIP type pit latrines <throughout the

study pericd. ha interest and enthusiasm of the Township
Medical foiccr, the support provided by the local
authorities and tho full parﬁicipation of the community were
some of the outstanding features which resulted i1 the
ruccess of the latrine progremme in Kaing village. Table 14
provides the figures for the possession of latrine in the
study villages of Kyavk-Pa-Daung. It was noted that énly a
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TABLE 14. Percent of households with sanitary latrine facility

" at the beginning and end of study

| VILLAGE & VILLAGE CODE | BEGINNING OF STUDY |  END OF STODY
: : 5

| KAN-BYA (T1) | 27.3 i 87.1
§ KAN-NI-LAY (T2) § 6.2 i 18.0
§ SI-BIN-THA (C1) § 8.2 § 16.8
{ LET-PAN-BIN (T3) § 21.2 i 23.8
i AH-MYAUNG-KAN (T4) § . 23.1 E 27.7
| KAING (C2) § 26.0 § 87.2
| THA-KYIN (T5) g 27.0 § 78.3
| KA-LAR-YWAR (16) | 16.6 g 39.5
{ PHAUNG-GA-DAW (c3) | 3.8 é 52.5
. . .

small proportion of the households had latrine facilities in

Let-Pan-Bin and Ah-Myaung-Kan villages at the beginning and

end of the study. These features enable to undertake an

evaluation study on an independant basis to determine the
effect of water and latrine programmes separately i.e.
health impact of latrine facilities in Kaing and impact of
water in Let-Pan-Bin and Ah-Myaung-Kan villages.

In the study villages of Nga-Zun township, Tha-Kyin
had a high coverage of latrine progfamme and aS,such’a large
proportion of the families possessed latrine facilities by

the end of the study. But in Ka—Lar—Ywar and Phaung-Ga-Daw,
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only about half of the sampled househclds had access to
latrine facilites during post-intervention period, the
figures being slightly higher in the latter village.

3.2 Use of latrine facilities

With the possession of latrine facilities, almost
all the family members except infants and very young
children used latrine facilities regularly. This feature was
cqmﬁon to villages where +the latrine programme was
successfully implemented. Table 15 gives.the percent of

population wusing latrine facilities at the beginning and

TABLE 15. Percent of population by users of latrine facilities at
the beginning and end of study

VILLAGE & VILLAGE CODE

BEGINNING OF STUDY

END OF STUDY

KAN-BYA (T1)

; : ]

: ] ]

: 5 i

: : 32.6 : 82.1

1 ] [ |

; RAN-NI-LAY , (T2) | 9.2 i 18.1
| [N

i SI-BIN-THA (c1) ! 17.8 § 27.1

t )

E LET-PAN-BIN (T3) ! 28.5 5 25.2

§ AH-MYAUNG-KAN (T4) ! 23.0 } 28.7
[}

| KAING (c2) ! 36.7 } 87.2

[] [}

| THA-KYIN (T5) ! 30.4 § 79.5

[} [

! KA-LAR-YWAR (T8) | 26.7 § 38.9

t \

§ PHAUNG-GA-DAW (C3) § 3.8 3 53.8

[} 1 )

e v min T PR - - e = 0 T s P R o = - as A8 =
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end of the study. It could be observed that a remarkably
high proportion of the population used latrine in Kap-BYa
(T1), Kaing (C2) and Tha-é&in (T5) villages, tﬁgrpefcenfaées
being 82.1, 87.2 and 79.5 respectively. A considerable
increase in poﬁulation using latrine facility was alaé noted
in Phaung-Ga-Daw (C3) village. In the remaining vlillages,
thare was only a slight inérease in ‘iatrine facility as

well as population using latrine.
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C. KNOWLEDGE, ATTITUDE AND PRACTICES RELATED TO WATER AND
SANITATION FACILITIES
Evaluation of changes in knowledge, attitudes and
practices related to use of water and sanitation facilities
as well as water and sanitation associated diseases was

assessed through periodic interview surveys supported by

direct observation method. The level of personal hygiene of

each family member was assessed through a three point score
system on certain ©personal practices such as bathing,
washing hands, c¢leanliness of face, eyes, hands and dress.
Ail the sampled households in each village were included for
the study. In each household, the respondant was usually a
housewife 6}4;n77elderly female or male. The findings=s on

knowledge, attitude and practices are described below.

1. . Knowledge
1.1 Knowledge on provenfion of diarrhoea/dysentery by
washing hands before sating meals

Nearly half of the population of each village
responded that washing hands before eating meals could
prevent diarrhoea and dysentery. Slightly higher percentages
were observed in all thei;illagesgﬁtithe end of thei study
(Table 18). The knowledge and understanding of the community
regarding importance of hand washing on disease occurence is
fairly satisfactory, but in real practice hand-waahing was

not done properly. Among the main reasons for washing hands
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before meals, a reasonably high proportion was in favour of

afraid of contaéting diseases.

TABLE 18. Percent of respondants who strongly agreed that

diarrhoea could be prevontad by washing hands befors meals

STUDY VILLAGES

WASHING HANDS BEFORE MEALS PREVENTS DIARRHOEA

i '

| | BRFORE E AFTER
z a |

| KAN-BYA i 45.4 e 54.2
i KAN-NI-LAY § 40.7 g 61.7
' SI-BIN-THA g 48.3 § 85.9
{ LET-PAN-BIN § 50.8 § 67.8
§ AH-MYAUNG-KAN | 43.1 i 69.3
| KAING g 55.3 § 51.3
€ THA-KYIN § 45.5 § 54.0
{ KA-LAR-YWAR § 53.0 § 67.1
§ PHAUNG-GA~DAW g 54.7 § 63.6
! . .

1.2 Reaponse of family members concerning drinking of raw
water can cause diarrhoea

Majority of the respondants in all the villages
gave their expression that drinking raw water can cause
diarrhoea (Table 17), and this respond was expressed by both
the test and control villages at the beginning as well as at
the end of the study, the figures being slightly higher
after intervention. The importance of drinking boiled water

in the form of plain tea was understood and practiced by
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about ..one-third of 'the respondants. However, a large
proportion of the families consumed raw water in spite of
the understanding that raw water can cause diarrhoea.
Therefore, it could be stated that the understanding of the

community in this regard was rather poor and differz from

.the real practice.

"TABLE 17. Response 6f:household member regarding drinking

»of raw water on diarrhoea (percent)

STUDY VILLAGES

DRINKING RAW WATER CAUSES DIARRHOEA

.
; “BEFORE ! _AFIER
! !
" KAN-BYA ; 75.2 % 72.7
KAN-NI-LAY g 59.86 | 69.4
' 8I-BIN-THA § 84.3 § 81.1
! LET-PAN-BIN i 88.9 § 87.7
AH-MYAUNG-KAN % 76.1 | 88.3
KAING | 64.7 § 71.8
THA-KYIN § 87.0 3 81.7
.KA=LAR-YWAR E 66.3 § 97.6
' PHAUNG-GA=DAW ; 94.0 § 80.6
. .
: :

1.3 Knowledge. regarding use of latrine can prevent diarrhoea
".In y gensral about 50 percent of the respondants in
all the surveyed villages were in favour of the expression

that . using latrine can prevent the occurrence of diarrhoeal

70



P-Mrﬂwmmmmmnmww

CHAPTER V

diseases.This feature was noted in the beginning as well as
at the end of study,the percentages being higher for the
latter ( table 18 ). Even though many households possessed
latrine facilities and used them regularly, in villages
covered by latrine programme, the responsze was more or less

TABLE 18. Percent of reapondants who agree that use of latr
can prevent diarrhoea

ine

STUDY VILLAGES

USING LATRINE PREVENT DIARRHOEA

i !

i § BEFORE % AFTER
5 E 3

g KAN-BYA E 51.6 § 56.8
€ KAN-NI-LAY § 51.7 i 84.5
{ SI-BIN-THA § 47.6 § 73.6
i LET-PAN-BIN i 56.7 § 78.1
{ AH-MYAUNG-KAN é 55.6 - g 77.0
i KAING § 45.8 § 48.9
§ THA-KYIN i 35.9 § 56.6
E KA-LA-YWA i 47.8 ! 68.0
§ PHAUNG-GA-DAW i 52.7 § 61.8
. ! .

same as those without the facility. This reflects that the
importance of latrine facilities on diarrhoeal diseases was
not well understood by many of the families , where infact

the majority utilized the latrine faclility in villages with

latrine programme. i
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2. Practices
2.1 Hand washing practices
The interview survey supported by direct

observation revealed that adults and older children of each

family washed their hands before eating meals, but the

TABLE 19. Percent of population by hand washing practices
before eating meals

BEFORE AFTER

STUDY VILLAGES

WASHED WITH| WASHED WITH;WASHED WITH; WASHED WITH
WATER ONLY |SOAP & WATER|WATER ONLY {SOAP & WATER

1 []

] ]

H H

; :

H i

: ! (COMMON ! t (COMMON !

5 i BOWL) i i BOWL) |

] ] ] 1 []

1 T t 1 []

! KAN-BYA ; 88.2 | 3.9 | 89.5 ! 6.0

[} t | ] t

| KAN-NI-LAY | 90.6 ! 1.0 | 87.5 | 2.8

] [ ] 1 i []

| SI-BIN-THA E 90.7 % 0.8 ! 89.0 ! 0.7
| LET-PAN-BIN |  92.0 ! 1.0 | ez2.v 0.0

t ] ] t ]

{ AH-MYAUNG-KAN ! . 85.2 | 0.0 ! 93.1 | 0.0

] [] 1 ] [}

| KAING E 95.3 | 0.0 ! 94.2 ! 0.0

] [} 1 [} 1

| THA-KYIN i 8g.2 ! 3.4 | 92.1 | 0.0

1 ] ] ] ]

| RA-LAR-YWA : 94.8 | 0.0 | 91.8 | 0.0

i i ] 1 1

| PHAUNG-GA-DAW |  93.9 i 0.0 ! g2.1 0.0

! ! . : :

method of hand washing was rather superficial as most of
them soak their hands in a common container. Tﬁis practice
was common to all the surveyed villages. Only a negligible

proportion of the family members washed <their hands
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thoroughly with soap and water before eating meals. Table 19
shows tha£ this practice remained unchanged overtime.
Similarly, hand washing after using toilet was not
a comnon practice in all the villages because nmajority of
the population used papers, sticks, Ileaves and other means
for cleansing after defaecation (Table 20). Hence, an

exclusively large proportion of the population did not wash

TABLE 20. Percent of population by method of cleansing after
defaccation at the beginning and ond of the study

] | BEFORE i AFTER 5
{ STUDY VILLAGES | STICK, |  WASH | BTICK, |  WASH !
: ! PAPER, | WITH | PAPER, !  WITH !
E { CLOTH | WATER | CLOTH | WATER |
! ! ! ! ! !
; KAN-BYA ; 98.0 ; 2.0 ; 93.6 ; 6.4 ;
| KAN-NI-LAY i 100.0 | 0.0 | 987 | 0.3 |
{ SI-BIN-THA i 98.7 | 0.3 |  98.0 § 2.0 |
} LET-PAN-BIN i 100.0 | 0.0 |  97.5 : 2.6 |
{ AH-MYAUNG-KAN |  98.9 ! 1.1 | 1000 ! 0.0 ;
{ KAING [ 99.2 § 0.6 |  96.8 § 3.2 §
. . : . : ]
| THA-KYIN i 95.0 | 5.0 | 91.5 | 2.6 |
{ KA-LAR-YWA i 98.5 § 1.5 | 100.0 § 0.0 !
{ PHAUNG-GA~DAW § 97.7 | 2.3 | 99.5 : 0.5 |
. | . : B :
their hands at all after using toilet; the main reason given

by the respondants was that th;ir ﬁan&a dérnﬁfizgt dirty ‘ g

because they use sticks, papers, etc. Table 21 provides the

figures for hand washing practices after defaecation at the
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beginning and end of the study. Slight improvment was noted
in Kan-Bya and Kaing villages. 7

Although the community understood and expressed the
importance of hand washing, in real practice hand washing
was not done properly by a large proportion of the
populaticn. It was noted throughout the study period that

water supply and latrine programme were providé& without any

EEspocific health aeducation message to these villages.j
\_'__..——_-._\_—_——__‘__‘__‘____———-———-”—— M——""s ~
Therefore, <the knowledge of the community in the use of

water and sanitation facilities was rudimentary to affect

any change in water reslated practicos.

TABLE 21. Percent of pdpulation by hand washing practices
. after defaescation )

1 i BEFORE i AFTER i
[ ] [} []
i. STUDY VILLAGES ! NOT | WASEED | NOT | WASHED |
: ! WASHED | WITH | WASHED |  WITE |
3 | i WATER | {  WATER !
E 5 ; ‘ | 5 5
§ KAN-BYA % 88.7 § 11.3 § 86. 4 § 13.8 g
! KAN-NI-LAY i 90.4 | 9.6 | 989 | 11
} 5I-BIN-THA § 91.8 § 8.2 §~ 96.3 § 3.7 §
[ ] [ ] [ [} ] [
{ LET-PAN-BIN i 884 | 18.6 | 817 | 8.3 |
§ AH-MYAUNG-KAN g 97.2 3 2.8 |  97.9 § B
§ KAING § 81.9 § 18.1 ; 78.9 § 21.1 §
3 THA-KYIN § 87.5 § 12.5 ; 91.7 § 8.3 ;
; KA-LAR-YWA i 99.5 § 0.5 E 99.8 E 0.2 §

1 [ ] ]
! PHAUNG-GA-DAW |  95.7 | 4.3 | 1000 | 0.0 !
[ $ [] [} [} ]
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2.2 Household woter treatment practicos

In spite of the understanding that drinking

. water. can cause dlarrhoea, more then 50 percent of

families umed raw water fronm traditional sources
drinking without any <treatment. The ‘propoétidﬁ -of

population drinking raw water increacsd at tho end of

raw

tha

for

the

the

study, particularly in villages whore tubowell wéter supply

was used for drinking, namely in Kan-Bya (T1), Let-Pan-Bin -

(T3) and Ah-Myaung-Kan (Td) villages (Teble 22). In the

TABLE 22. Percont of populationrﬁsing raw'and bolled water
for drinjing duripg difforont poriods of the study

DEFQORE

. - e

i ' E ; AFTER i

|  STUDY VILLAGES | BAW 1  Dofiis | ®mAW 1 BOiLED |

: {  WATIR ! WOYER | WATER ! WATER |

: | | (PLasil TEA)! \ (PLAIN TEA)!

: " ; : ! :

; : : : : :

| RAN-BYA (T1)]  57.2 | 42.8 !  81.8 | 18.4 |
. . i [|

§ KAN-NI-LAY (T2)§ 67.6 ; 32.4 !  @3.8 ! 31.4 §
N ! |

§ SI-BIN-THA (C1)!  69.2 1 49.5 !  s55.8 | 4.2 |

! 1 . 1 ! ]

g LET-PAN-BIN (T3)!  51.7 | 6.3 1 85.3 | 14.7 |

} B 1 3 \ :

§ AH-MYAUNG-KAN(T4)!  46.3 | 53.7 |  81.8 ! 18.4 |

[] ] 1 { ]

§ XAING (c2y!  59.4 ! 49.6 |  BB,T 1 44.3 ¥

i ! ' i ' 1

g THA-KYIN cT5)§ 65.2 ; 94.8 i 65.4 | 34.8 |

. [} ]

g KA-LAR-YWA (T@)E 08.5 ! 10.6 - f - 79.8 § 20.2 §

| PHAUNG-GA-DAW(C3}|  71.0 ! 9.6 | 6.2 ! 328 |

: . . . : :
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remaining villages, uhis practico remsined coﬁsiatent till

the end of study'. Again, tho underatanding of the familiea

about the 1ill-health of raw w&ter dlffercd from the_ ‘

real practice where infact the oW water was cenaumed by a
large proportion of the population. V

In gensral, - about haif of the noaulation also hyd
the practicé of uaking bolled water in tne form -of -plain

tea, which is usuczlly a comron prestice of the rural

ponulation With tko 7a¢a~labil"hj ot Food quglity clean

water for drl nkinz altor tubowall  walor supply, there was a

‘considerable dec DABE . iﬂ tlie Ppr cportion of popul&t*on who

used boiled water in {he bagincing. Thﬂs chanse was noticed
in villages such o&s Kan-Bya, Lét*Pun«J;n and Ah-Myraung-Kan

villages which recoived tubawell watar auﬁply d#:ing -the

gubaequent poricds.

2.3 Bathing éfébtiéam |

'Bathing prachtices yar§ £rom village to villoge and
from season to qeason'depanding uvpon tho availabiliﬁy‘ of
water. Duiiﬁg the summor season of ther“pfe*intervention

poriod, whan the communi?; had ‘o roly on traditional water

sources, about 60-80 percent of tho population bathed daily
in both the study a“d comparison villages. . This \practioa_

remained unchanged durinf the rpost- intorvantion period aftur
the projesct wataer supply, axcept in Let-Pan-Bin whoru sOmMO
increase in the practico cf dai bathing was'noted (Table

23).
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It was also obsorved that froquency in bathing
depehded on the availability of water from traditional
sources, particularly in monsoon when more people bathed
regularly bscause of ample supgly of water. Obviously; when
there was scarcity of water, people bathed less frequently,
even in villages where tubowell water supply ﬁas made
available. | P

TABLE 293. Parcentaso dimtribu%ion o? population by bathin:
praotiaes

19.5

] ! TETORE ; AFTER
{  STUDY VILLAGES | RO 1 AT :
b ! DATLY !  DAILY |  DAILY |  DAILY
| { BATHING | BATHING | BATHING | BATHING
[} i 1
- 5 g ; ;
! KAN-BYA {313 | 68.7 | 20.8 | 70.2
.. . ! ' H 1 .
§ KAN-NI-LAY § 34,5 | 65.5 |  S80.1 | 69.9
1 s [] [}
§ SI-BIN-THA | 25.2 § 74.8 |  27.5 | 72.5
3 , ] . ]
| LET-PAN-BIN ' 23.9 I 76.1 ! 8.5 | 91.5
' , ' ) i '
i AH-MYAUNG-RKAN | - 35.1 ! 64.9 !  33.7 ! 86.3
- ] | { t
{ RAING {  25.8 f; 74.2 |  30.5 | 69.5
] , i ]
§ THA-KYIN | 29.3 3 70.7 !  26.3 ! 84.7
] 1 , [ ]
| KA~LAR-YWA i 28.8 | 71.2 | 29.5 ! 70.1
[] ] : : []
! PHAUNG-GA-DAW g 19.3 ! 80.7 | ; 80.5
[} 1 [
[ ] [} ] ] (]

s et W D g S e MR v A S e D AR e W D T e 0 A D A b S A mp s w8
|
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2.4 Personal Hygiene

The level of personal hygiene was assessed through
three point score system applying set scores for a number of
individual hygiene conditions such as bathing, hand washing
before mealsr aﬁd after défecation;r cleaﬁliness ofﬁwféce;
eyes, nose and hands. It was noted that the majority of the
individuals (60 to 90 percent) had fair personal hygiene and
only a negligible proportion had good personal hygiene at

the beginning of study. Villages with higher percentages of

TABLE 24. Level of percent hygiene of the study population
at the beginning and end of the study

] i BEFORE ! AFTER

i STUDY VILLAGES |  FAIR | POOR |  FAIR | _ POOR
| AT Ml Tl
! ! . ! !

i KAN-BYA E 92.4 é 6.6 % 93.7 i 6.3
E KAN-NI-LAY i 69.0 E 31.0 . § 73.6 § 23.0
f SI-BIN-THA | 64.4 § 34.1 g 93.7 § 6.3
i LET-PAN-BIN i 73.4 i 25.8 i 96.0 | 1.8
i AH-MYAUNG-KAN § 73.5 i 25.8 § 77.7 é 22.3
! , v . . !

| KAING i sa.5 | 147 | 943 | 5.7
§ THA-KYIN § 92.6 { 7.4 é 79.1 g 20.9
g KA-LAR-YWA § 61.4 g 36.6 |  83.0 § 16.6
§ PHAUNG-GA-DAW § 87.7 § 11.7 § 76.'9 ; 21.4
: | ! ! .

- o m i v A - - B om S A ad e PR e e - = RO M p e T am e m  em e S Av e e
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poor personal hygiene were Kan-Ni-Lay(T2), Si-Bin-Thar (Cl), .

Let-Pan-Bin (T3), Ah-Myaung-Kan (T4) and Ka-Lar-Ywar (C3).
Only slight changes were observed in the subsegueant surveys,
with the proportion of falr group remaining more or less
consistent (Table 24). As discussed earlier, the health

education package was not a part and parcel of the water and

latrine facilitiex and as such there was no motivation of

the community for making a change in day-to-day hygienic

practices.

T3
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D. HEALTH IMPACT OF WATER AND LATRINZ FACILITIES

As mentioned earlier in Chapter IV, the present study
applied two gasic approaches, namély the inﬁérval and é;téf;;i
evaluation designs for measuring the health impact of project
facilities, emphasis being placed on the former design. The
magnitude of the project impact is being made on the basis of
comparisons of "before and after" project implementation in each
experimental village as well as between experimental and control
villages. This enables an analysis based on internal comparison
and also an external comparison. In addition, further analysis is
being attempted between user and non-~user of water and latrine
facilities in each wvillage. The results on each of these

comparisons are presented below.

1. Analysis based on internal comparison design

1.1 Diarrhoea

(a) Diarrhoea among under five children

Village-wise comparison of prevalence of diarrhoea in
under five children revealed that this rate has significantly
declined in Kan-Bya (T1l) village in both wet (monsoon) and dry
(winter) season after tubewell water supply, the changes at the
two points of the study being significant (P < .03). A
considerable . decrease in this rate was also noted in Kan-Ni-Lay

(T2), Let-Pan-Bin (T3) and Ah-Myauvng-Kan (T4) villages, the
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percentage of reduction being 20.7, 25.4 and 18.2 respectively.

This change may have resulted from the availability and use of

improved water supply by a large proportion of the community

WET SEASON
T~ ' @BEFORE
30 - \
-
AFTER
20 ‘
&
8 -
)
[N
10 —
-
0 // _
BEFORE AFTER BEFORE AFTER BEFORE AFTER
KAN=BYA KAN=NI-LAY LET-PAN=-BIN
N DRY SEASON
20 _
=
Z
u
10 ] !

%
0 / %

FIGURE 19.

VILLAGE~WISLE COMPARIGON OF PREVALENCE OF DIARRHOEA IN
UNDER FIVE CHILDREN DEFORE AND AFTER PROJECT WATER

SUPPLY,
after tubewell installation. This will be explored further in the

subsequent sessions of this report. The prevalence‘of diarrhoea

in children below § years of age remained consistent in both the
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seasons and throughout the study period in the test villages (TH

and T6) of Nga-Zun township, where the community had no access to

project water supply.

Figure 19 and 20 illustrates ~illage-wise

differences in the seasonal prevalence of diarrhoea in under five

children before and after tubewell water supply.

PERCENT OF DIARRHOEA'

-

WET SEASON

10 ]
1 ’A
JLVE %
_AH-MYAUNG-KAN THA-KYIN
[}
DRY SEASON

10

PERCENT OF DIARRHOEA

KA=LAR-YWA

0J

L

/

@axmu
@AFTBR

FIGURE 20. VILLAGE-WISE COMPARISON OF PREVALENCE OF DIARRHOEA
IN UNDER FIVE CHILDREN BEFORE AND AFTER WATER SUPPLY.
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" 'As regards incidence of diarrhoea in children of the
same age group, +he differences observed were similar as
prevalent rate. There was a significant reduction of thi; rate in

Kan-Bya (T1) villgge in both the seasons (P < .03), whereas Kan-

Ni-Lay  (T2), Let-Pan-Bin (T3) and Ah-Myaung-Kan (T4)

comparatiyely had low?r rates of reduction during monscon season,
the perceﬁtagea being 24.3, 29.6 and 20.0 . respectively. RNo
evidence of changes was noted ;n the other two study villages of
Nga-Zun. ‘fﬁble 25 coﬁpares the differences observed in seasonal
incidence of diarrhoea in under five children before and after

praject water supply.

Table 2&. Comparison of inclidence of diarrhoea in under five
children before and after tubewell water supply in
the study villogos

T . TUBEWELL T WET SEASON i DRY SEASON i
! WATER SUPPLY |BEFORE(84) AFTER(87)!BEFORE(84) AFTER(BT)!
! VILLAGES " % " % :
[} [] [] (]
5 : ‘ i :
' KAN-BYA (T1){ 31.4 ja.9 x| 19.7 D71 %
] r ] []
| KAN-NI-LAY (T2)} 29.8 22.4 | 186.7 17.4
1 [§ []
| LET~-PAN-BIN <T3)§ 23.3 16.4 | 14.5 11.7 |
: [] ]
:AH-MYAUNG—KAN(T4)§ 27.0 21.6 | 14.8 14.5 |
] H ! ] :
I THA-KYIN (T5)! 23.3 26.6 ! 16.4 15.6 |
[] 1 ]
IKA-LAR-YWA (T6)! 26.4 26.3 | 15.8 12.2 |
] [] 1] 1]

] []

* = P < .03
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These findings were supported by another striking

feature in +the annual incidence of diarrhopa among under five

{

]

[- children. A highly significant reduction (P < .002) was observed
in the number of episodes per child year in Kan-Bya (T1) village,

[_ the figures being 4.1 episodes at the beginning and 1.9 episodes

I at the end of the study. Compared to Kan-Bya, this rate was only
slightly decreased in T2, T3 and T4 villages. In the remaining

l test villages (156 and T8), the episode par c¢hild year was as high
as 3.9 and remained consistent throughout the study as well as at

l the end of study. Table 26 compares the changes in annual

t incidence of diarrhoea in under five children before and after

tubewell water supply.

m Table 286. Comparison of annual incidence of diarrhoea in under
five children before and after tubewell water supply

BEFORE TUBEWELL
WATER SUPPLY

AFTER TUBEWELL
WATER SUPPLY

[} i t 1
[] [] ] [}
] ] ] [ ]
i | EXPERIMENTAL | ; ;
— %Y TVILLAGES { NUMBER | TOTAL |EPISODE/! NUMBER | TOTAL |EPISODE/!
| i  OF |EPISODES! CHILD | OF |EPISODES! CHILD !
i_ : { CHILDREN { YEAR |CHILDREN/ | YEAR |
: : : . : ! ' :
: : : : : : i :
{ KAN-BYA {71 0 280 a1 i 73§ 139 ! 1.9% |
[] 1 ] [} ) 1
- { KAN-NI-LAY E 71 | 281 § 3.8 ! 7158 { 218 ! 2.9 !
] i [ [ [ ] ] ]
{ LET-PAN-BIN | 72 { 248 | 3.4 ' 78 ! 175 | 2.4 |
- [} [} [} 1 ] [] {
{ AH-MYAUNG-KAN! 768 ! 285 { 3.1 ! 175 § 198 { 2.8 !
] 1 ] [ ] [} ] [ ] [) 1
] | THA-KYIN i 72 | 242 | 3.4 % 77 | 3804 | 3.9 |
[] (] ] 1 ] i L )
{ KA-LAR-YWA | 71 | 278 i 8.8 ! 77 | 288 | 3.7 !
: ' H H : : i {
* = P ¢ .002
_ 84
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(b) Diarrhoea by age groups and sex

The percentageﬁdistributioﬁ of prevalence of diarrhoea
by age groups and sex before and after tubewell water supply 1is
shown in table 27. The most commonly affected age group with high
rates of prevalence of diarrhosa in both the sexes was under five
children. The impact of project facilities was observed in both
the sexes in this group, the rates being comparatively lower at
the end of study than the beginning in T1, T2, T3 and T4
villages, particularly in Kan-Bya (T1) village. The distribution
pattern of prevalence of diarrhosa by age groups was similar in
T5 and T6 villages but there was no évidence cf reduction of this
rate in under five population at the end of study.

Both the sexes were more or less equally affected and
sex preponderance was not a common feature in the occurrence of
diarrhoea. The prevalent rate of diarrhoea in ;ée groups 5-14 and
abové 15 was comparatively low, particularly in the latter age
group. Table 27 shows that +the main zgs group affected by

intervention is under five years and the prevalence of diarrhoea

in other age groups remained unchanged overtime.

(b) Diarrhoea by all agass

Village-wise comparison of prevalence and annual
incidence of diarrhoea in all ages revealed that these rates were
significantly reduced in Kan-Bya (T1) wvillage only, the

respactive figufés Béingiﬁ.S percent and 0.82 episode per person
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year at the beginning and 4.1 percent and 0.z:4 episode at the end

(P < .05 for both the rates). A slight decline in these rates was

also noticed in T2, T3 and T4 villages whereas TS and T6

showed

Table 27. Percentage distrivuilorn o2 prevalence of diarrhoea by
age groups and sex hefore and aftor intervemtion

(Villages using tubewell water)

; i 0-4 YEARS 1 b5-1Z YEARS | 15 & ABOVE |
! VILLAGES { BEFORE  AFTER ' BEFORE  AFTER | BEFORE  AFTER!
5 {(84) (87) | (84) (87) | (84) (87)
[} ] 1 ] ]
[} [ ] ] ]
: (M)} 81.7 20.0 ' 2.8 2.2 | 1.8 0.0 !
| KAN-BYA (F)y{ 37.9 15.1 | 5.4 5.3 ' 1.8 0.8 |
; (Ty! 34.3 17.8 ¢ 3.7 3.6 | 1.7 9.4 |
) ] ] 1 ]
E (M) 27.9 20.9 ! 5.8 3.7 | 3.3 4.0
|KAN-NI-LAY (F)! 37.9 30.6 | 8.4 5.1 1| 3.4 5.1 |
| (T)y! 31.9 25.3 | 4.5 4.3 1 3.3 1.6 |
) 1 t ] 1
{ 1
: (M)! 26.5 20.5 | 4.9 4.7 1 0.7 0.8 !
| LET-PAN-BIN (F)! 26.3 18.9 | 3.0 4.9 1 0.7 2.3 |
v (T)! 26.4 19.7 | 2.1 4.8 0.7 1.8 |
[ 3 1 ] 1 []
! (M)! 32.0  16.3 ! 6.5 3.4 ! 2.1 1.5
| AH-MYAUNG-KAN(F)! 34.8 24.2 1 8.0 6.3 ! 1.5 1.8 1
5 (T)! 32.9 24.7 | 5.3 4.3 ¢ 1.8 1.7 1
] 1 ] ]
[ ] [ 1] []

slight increase in these rates. Tqblo 28 conpares overall

and incidence of diarrhoea in the ‘study villages.

prevalence

The decline of overall prevalence and incidence of diarrhoea

in all ages as a whole was mainly cdue to the reduction of

prevalence

and incidence rates in under five children which was largely affected

by interventlon of project facilities. As discussed earlier the rates

in other groups were not affectod by intervention.

Figure 21

86



CHAPTER V

comparatively show the differcnces in seasonal prevqlence of diarrhoea

in all ages before and after tubewsll water supply.

Table 28 . Village-wise comparison of prevalence and incidernce of
diarrhoea in all ages before and aftor water supply

INCIDENCE (EPISODE/PERSON YEAR) |

T STUDY | PREVALENCE ( PERCENT) |

|  VILLAGES  |BEFORE(84) AFTER(87)| BEFORE(84) AFTER(87) |
H H ' : 1
] ] ] )
| KAN~BYA (T1! 6.9 4.1%x | 0.82 0.44% !
1 t t 1
IKAN-NI-LAY (T2! 8.0 7.6 | 0.88 0.64 §
] [] 1

|LET-PAN-BIN (T3! 5.7 5.4 i 0.70 0.55 |
] [ ] [

| AH-MYAUNG-KAN(T4! 7.0 5.9 i0.71 0.62 |
[ [} 3 ‘ {
| THA-KYIN (T5! 5.0 5.8 I 0.83 0.70 §
1 [] [}

| KA~LAR-YWA (TB} 5.3 6.8 ! 0.70 0.80 |
] 1 1
] . 1 [] ]
x = P< .05 i

(d) Diarrhoea by level of perscnal hygiene

The level of personal hygiene was assessed through a three-
ﬁoint score system on a number of personai 7§$riabi;57 and was
categorized as poor, satisfactory-and good on the basis of total
score for each individual. Two-week recall period was used for
obtaining the prevalent rate of diarrhoea by level of personal
hygiene of each individual at the beginning as well as during
subsequent periodic surveys. Table 29 shows the differences in

prevalent rate of diarrhoea by level of personal hygiene before and

after intervention. It could be observed +that there is a
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considerable reduction of this rate in the group possessing
satisfactory 1level of personﬁl Hygiene than the poor group in all
study villages except T5 and T8 viilages where theﬁrate_hasjremained;

consistent owvertime. Since the majority 6f the population:in a;l_

, WET SEASOM

o o e
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FIGURE 2). SEASONAL PREVALERCE OF DIARRHOEA IN ALL AGES BEFORE
— AND AFTER TULSWKELL WATCR SUPPLY IN STUDY VILLAGES. |,




CHAPTER V

the study villages,had satisfactory level. of personal hygiene at the
beginning and because there was no improvement in the level of
personal hygiene at the subsequent periods, the reduction in
prevalence rate in this group did not reflect the true affect of
improvement in hygienié pr;ctices. » -

Table.29 Comparison of percent prevalence of dlarrhcea by level of
personal hygiene before and after intervention

T STODY ; N : ALL AGES

| VILLAGES ! DEFORE AFTER | BEFORE AFTER
: | :

] . [ 1

| KAN-BYA (T1)** |  35.8 14.5 I 8.8 4.5
: xkk ! 33.8 33.3 i 12.9 11.1
[ ] [] 1

IKAN-NI-LAY = (T2)%x ! 29.3 17.3 L g.2 4.2
! T ke b 37.9 4.0 [ 12.0 19.3
[] [] 1

{LET-PAN-BIN (T3)%* | 25.5 17.3 i 4.6 4.9
: ¥k | 30.0 6.1 b 9.1 7.9
] , ] i

| AH-MYAUNG-KAN(Ta)** |  27.6 14.0 { 4.8 4.0
v kx| 33,3 38.9 i 13.2 9.3
] " ] 1

{ THA-KYIN (T5)%%x |  26.3 36.7 ! 5.3 4.9
: xxx | 25.0 19.4 1007 11.1
] t ]

KA-LAR-YWA  (T6)%%x |  85.7 29.2 i 5.6 7.0
: C kx| 26.7 27.3 L4l 6.1
[ . ] ]

i* = Satisfactoxy ' k¥ = Poor '

1.2. Dysentery 7

The = seasonal incidence of dysentery among under five
children femark&bly declined in Kan-Bya (Tl) village, the percentage
of reduction ,§eing 39.4 and 34.3 in wet and dry seasons

respectively. fThere was no evidence of marked changes in the

89
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seasonal rates in othar study villagas. Likawisae, the incidence of

dysentery in all ages was considerably reduced in Kan-Bya <village,

particularly in wet season. Table 30 and 31 illustrates the

differences in +the seasonal rates of dysentery before and after

intervention.

Table 30. Village-wise comparison of seasonal incidencex of
dysentery among under five children before and after
intervention

! STUDY H WET SEASON ! DRY SEASON i

H VILLAGES | BEFORE(84) AFTER(87} BEFORE (84) AFTER(87) E

) 1 ]

: ; E ;

IKAN-BYA (T1! 28.2 i7.1 | 16.9 11.1 !

] ) { ]

]

|KAN-NI-LAY (T2} 29.1 30.4 |  22.5 22.3 5

1 [} 1 ]

' LET-PAN-BIN (T3! 23.0 18.7 | 23.8 19.7 5

] 1 1 [}

EAH~MYAUNG-KAN(T4§ 19.2 22.2 | 25.7 27.2 i

] ] 1 {

| THA-KYIN (T5! 23.3 25.8 | 16.2 20.5 :

) ] ] 1]

|KA-LAR-YWA  (T6! 21.1 24.7 | 16.0 18.8 ;

[} 1 ] ]

H [} ] ]

¥ = Seasonal incidence based on weekly surveillance during monsoon

and winter seasons

It was also noted that the annual incidence of dysentery
among children below 5'years of age remained consistent in all the
study villages expect in Kan-Bya (Tl), where a 25 percent reduction
was observed, +the figures being 1.7 and 1.3 episodes per child year
at the beginning and end of the study respectively. The episode per
child year varied from village to village,the range being 1.3 to 2.0

before intervention and 1.6 to 1.9 epsodes after intervention.
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Table 31. Within-village comparison of seasonal incidencex of
dysentery in all ages before and after projant iehrrvention

! STUDY ! WET SEASON % { DRY  SEASON %

{  VILLAGES  !|BEFORE(84) AFTER(87)! BEFORE(84) AFTER(8T)
) t {

] [] ]

i [} 3

| KAN-BY#, (T1! 10.5 6.9 | 5.8 4.9

] ] !

'KAN-NI-LAY  (T2! 13.7 14.3 | 7.2 8.1

' : :

| LET-PAN-BIN (T3! 9.3 10.2 | 9.7 7.9

| AH-MYAUNG-KAN(T4! 8.2 8.7 | 8.8 3.2

] t ]

] ]

| THA-KYIN (T5! 8.0 7.8 | 7.7 8.1

: ' :

IKA-LAR-YWA (T8! 8.8 8.3 | 7.3 8.2

1 1 i

(] { ]

¥ = seasonal incidence based on weekly surveillance during monsocn

and winter

1 3 Eyxe infection

Therannualrincidence of eye infections including trachoma and
conjunctivitis, remained consistent throughout the study, with sone
variations from periocd to periocd. The number of episodes per child
year ranged from 1.3 to 1.8 at the beginning and 1.2 to 1.2 at +the
end of study. A notliceable change from 1.5 to 1.2 was obserQ;d only
in Kan-Bya village. Similarly; no evidence of marked changes was
noted in the annual incidence of eye infections in all ages, the
number of episode per person year being remaining consistent at 0.8
to 0.7. Table 32 reveals the incidence of eye infections by village

before and after the project water supply.
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Table 32. Episode per child and person year of eye infection by
‘ villaga befors and after water supply in study villages

T STUDY T < 5 CHILDREN : ALL AGES .

| VILLAGES | BEFORE AFTER |  BEFORE AFTER

! . !

§KAN—BYA (T 1; 1.5(104)  1.2(89) E 0.7(344) 0.6(281)

{KAN-NI-LAY (ng 1.6(1168)  1.7(137) % 0.6(284) 0.6(318)

|LET-PAN-BIN (T3§ 1.3(94) 1.4(106) |  0.5(228) 0.6(311)

'AH MYAUNG—KAN(T45 1.8(140)  1.9(158) } 0.7(418) 0.7(394)

{ THA-KYIN (15} 1.5(112) 1.7(129) § 0.6(328) 0.7(394)

{KA-LAR-YWA  (T6] 1.8(116) ' 1.8(135) i 0.7(336) 0.7(383)
.

Figures in parentheses represent number of episodes

1.4 8kin Infeotions

Like aye infections, the overall incidence of skin
lnfections including Qtaphylococcal,infection and scabies was
relatively higher in all the communities throughout the asatudy, +the
episode per person varied from village to village, the highest being
0.9 opisods and the lowest 0.6'episgde. This%rpattqrn remained
éonsistent at the eﬁd of study with slight reduction in Ti, T2, T3
and T5 villages. Similarly, the annual incidence of skin infections
in under five children was reduced to some extent in Tl, T3 and TbH
villages, the percentage of raduction being about 20 percent in all
of these villazﬁs. Table 33 compares the incident rate in children

and all ages at the beginning and end of study.
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Table 33. Annual incidence of skin infections by village before and
after water supply

T STUDY "¢ 5 CHILDREN : ALL AGES

{  VILLAGES , ! BEFORE AFTER ! BEFORE 3 AFTER

:  TE/C E/C | E/C £/C

f 5 < —

| KAN-BYA (T1! 1.8(124)  1.4(101) |  0.6(284) 0.5(245)
] 1 1

| KAN-NI-LAY (T2§ 2.1(158)  2.3(138) |  0.9(418) 0.8(421)
|LET-PAN-BIN (T3! 2.1(154)  1.8(120) ! 0.7(3186) 0.6(280)
[] [] ]

| AH-MYAUNG-KAN(T4! 2.3(178)  1.8(145) |  0.8(428) 0.8(417)
[ ] (]

| THA-KYIN (TS5! 1.9(141)  1.8(137) |  0.T(364) 0.6(381)
[]  § ]

'KA-LAR-YWA  (T8! 1.8(118)  1.8(128) ! 0.6(301) 0.8(342)
1 1 1]

Figures in parentheses represent number of episodes

E/C = Episode / Children

1.5 Ascaris Infection
-The number of stool samples of under five children

examined and the percent positive for Ascaris lumbricoides is shown
in table 34. It could be observed that geherzllyigﬁéﬁﬁ hal& of the

children were infected Wwith this infection at the beginning of the

study and more or less a similar proportion were found to be
infected 4in all villages after project intervention. Only slight
changes were noted in Kan~-Bya (T1) village with a 15 percent

reduction of the infection after intervention.

a3
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Table 34. Percent prevalence of ascaris infe¢tion in children below
: 5 years at the beginning and end of the year

[ Sy T [ BEGINNING OF BYUDY | END OF STODY
———— z

{ KAN-BYA (11} 65 52.3 5 63 44.4
{KAN-NI-LAY  (T2{ 62 §8.1 § 68 60. 3
|LET-PAN-BIN (T3] 61 . B5.7 g 85 48.4
EAH—MYAUNG—KAN(T4§ 62 84.5 | 64 56.7
ETHA—KYIN (T5§ 82 48.4 § 87 53.1
IKA-LAR-YWA  (T6{ 83 65.1 § 61 60.9

% Number of stool samples examined
*¥ Percent positive

2. Analysis based on external comparison
2.1  Diarrhoea -

Comparisoﬂ of prévaience and incidence of set indicator
diseases bptweenl_study and control villages has been attempted to
reveal differences in these indicator diseases befors and after
project intervention. . Analysis based on external comparison was
made between villages in each township as wai aﬁ between the three
townships selected for the study. A

Comparison of diarrhoea rates between +test and control
villages of Magwe township revealed tbat the prevalence and
incidence rates of diarrhoea in under five children as well as in

all ages significantly reduced in Kan-Bya{(Tl) village than the
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control village where these rates remained more on less consistent
throughout the study. The difference in prevalence and incidence of

diarrhoea in undér five children was very striking and compared to

the controi vﬁlla&e (Cl), these diffe;énces aré;highly Qigﬁificgﬁt
(p<0.01). This remarkable change in Kan-Bya may have resulted from
the availability of tubewell water sﬁpply as well as sanitary
latrine facilities which were the main differences between the
villages after project intervention. As described earlier in
section A of this chapter, other characteristics of the two villages
remained consistent overtime.

It was also observed that there was no remarkable difference
in diarrhoea rates between Kan-Ni-Lay (T2) and 8i-Bin-Tha (Cl)
villages, although slight decline in these rates was noted in both

the villages, particularly during wet ceeson. The nz2in reason for

having no change in Kan—N{:hay(T2) ;iliage‘wasAaue ;o thé fac£ thaﬁ
oniy half of the population utilized tubewell water supply and the
remaining proportion relied on traditlonal water sources. Moreover,
the majority of the households did not possess latrine facllities

A

throughout the =tudy. Therefore the incidence of diarrhoea has

remained consistent even after the supply of tubewell water in this
villags. Figure 22 compares the differences in diarrhoea rates
between test agd control villages during wet and dry seasons before

and after project intorvenition.

Village~-wise comparison of prevalence of incidence of
diarrhoea between situdy &nd control villages of Kyauk-Pa-Daung

revealed that the diarrhoea rates after intervantion were
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significantly 1ower in Kaing (CZ) village than the tubeweil water
supply villages, namely Lat*Pan-Bin (TB) . and Ah-Myaung*Kan (Tl)a‘
villages. The prevalent rates of diarrhoea in under five childran'

MAGWE TOWNSHP ' .
R e
DRY SEASON -

B ’ . i‘ -
bt 12 @ L I pos-r

Tl T2 CL

(kN

LS PREV\LENCE ALL AGES PREVALENCB 15 IHCIDENCE EPIBODE/CHILO YERR
3 - te) ) )

h:‘

WET SEASON

LGRS

24

121

ERn

L M L]
15 PR%%GLENCE ALL AGEi‘gREVALEﬂCE vLS INCIDENCE EP1GODE/CHILD YEAR

.FIGURE 22, COMPARISON OF DIARRHOMA .BATES BETWEEN STUDY AND CONTROL
. VILLAGES BEFORE AND APTER HATBR BUPPLY IN MAGWE.

and all ages as well as the seasonal ‘and annual incidence of
diarrhoea were significantly reduced in Kaing villaza in both the

seasons at the.end of the study (p<0 05 for all the rates) Figure
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23 comparatively‘shows-#he'differences in diarrhoea rates between

study and control villages before and after intervehtion in Kyauk-

Pa-Daung.

KYAUK~PA-DAUNG

24w DRY SEASON

16t

T3 T4 c2

N

o [ R e - ._1.V L\
: Ls Pafvabmcs ALL ,\?zs PREV: " EPIGODE/CHILD YEAR
Y ,
L 321'- . WkT sEAsoN B
ok |
i
24 }
:
o
16 |
*
0l

15 pRt(:w’\Luucu ALL AGEB PREV: {5 mri:mmce EPIGODE/CHILD YEAR
83 %) .

FIGURE 21. COMPARISON Or DIARRBOBA RATES BETHEEH STUDY AND CONTROL
VILLAGES BEFORE AND AFTER INTERVENTION YN KYAUK-PA-DAURG.
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A considerable decrease in diarrhoeaxrates_Was also obsmserved

in the stu&f villaées (T3 and T45, but the differences in thage
rates before and after intervention were not significant. The

differences in diarrhovea rates and percent of redgctiqn is shownrin

Table 36.

Table, 35 Gomparisoﬁ of diarrhoea rates betwean'atudy and ocontrol
villages in Kyauk-Pa-Daung

BEFORE

i : i T AFTER |DIFFER- | DERCENT|
' VILLAGES | RATES { gx i x| ENCE IREDUC- !
! ‘ ! ! i+ - | TION |
: : : '. : : '.
: : : : : : :
{ LETPANBIN | <5 PREVALENCE { 26.4 ! 19.7 ! -6.7 ! -25.4 |
{" (T3) <5 INCIDENCE i 23.3 | 18.4 | -8.8 | -29.6 |
: {EPISODL/<5 CHILD YEAR | 3.4 | 2.4 | -100 | -19.4 i
] 1 [] 1

[} i ' t

{ ABMYAUNG- { <5 PREVALENCE I 30.2 | 24.7 | -5.5 | -18.2 |
i KAN <5 INCIDENCE | 27.0 | 21.8 | -5.4 | -20.0
! (T4) !EPISODE/<5 CHILD YEAR | 3.8 | 3.2 | -0.7 | -17.9 !
) ; 1 1 ' \ 1 o
'KAING  i<5 PREVALANCE I 25.7 | 13.9 | -11.8 !} -45.9%]
: { <5 INCIDENCE t 22.6 1 11.1 ! -11.5 | ~50.8+!
:  IEPISODE/<5 CHILD YEAR | 3.3 | 1.8 | - 1.4 | -42.4+|
1 1 I H ) ? ]
] ] [ - H 1 ¥ 1

** = INTERVNETION % = P<0.06 + = P<0.01

The significant reduction of diarrhoea rates in Kaing (C3)

village may have resulted from'ah exceptionall& ﬁigh coverage of
sanitary latrine facilities in this villzge whereas the decrease in
these rates in the study villages could bes due to avalability‘ of
potable water from the project water system.

The pre- and post-intervention status of diarrhosal diseases

has remained unchanged in <the study and control villages in Nga-Zun
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township. The prevalence and incidence rates of diarrhoea 1in
children below 5 years and all age group have remained more on less
consistent with only slight wvariations from survey to survey
throughout thé study period. Since these villages did not have any
access to tubewell water supply throughout the study period,it is
quite obvious that there would be no change in the incidence of the
indicator diseases. However, a large proportion of the population
in Tha-Kyin(T5) and Phaung-Ga-Daw(C3) villages became to possess and
used latrine facilities in the post-intervention period. The impact
of latrine facilities on diarrhoea would be elaborated later in this
chapter on user and non-user of project facilities. Figure 24
illustrates the diarrhoea rates in the two communities during pre-

and post-intervention periods.

. WCT SEASON .
32t @ PREC

—1

r—

24

§I POST

)

—T

Y Y
< < L pae <

1S PRE\‘H"\?;.-ENCE ALL A((;ES PREV: /5 INCIDENCE EPISODE/CHILD YEAR
t (%) (%)

FIGURE 24. COMPARISON OF DIARRHOEA RATES BETWEEN STUDY AND CONTROL
VILLAGES BEFORE AND AFTER INTERVENTION IN NGA-ZUN.
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Township—wise comparison of diarhoea rateu between pra- and”
post-intervention periods revsaled significant changes in the
prevalence and incidence of diarrhoea in HMagwe and Kyauk-Pa-Daung
townships, the rates being aianificantly roduced in the test village
(Ti) than the control village (Cl) 4in the former and the reverae
situation in the latter, whers the control (02) ‘village had a
aignificanf decliﬁe in diarrhoea rates ‘than the test villages (TS
and T4). T&ble 36 compares the incidence of. diarrhoea between
villages in each township as well as on township—wise basis beforo

and after intervention.

[

Table.38 Comparison of inoidenbe'of‘diarrhoea batweeﬁ test and
control villages of eoach township before. and after water supply

. <5 INCIDENCE

i T . 1 I EPISODE/CHILD |
'TOWNSHIP | . VILLAGE ! (MONSOON) P "YEAR . |
: : : ! BEFORE AFTER | BEFORE AFTER |
! : C ooy se. . eT. | 84 CLEN
SR S A AT -
| MAGWE | © KAN-BYA (T1)  {. 51.4  14.9% |- 4.1 1.8% 1
: {RAN-NI-LAY(T2) 2078 22.4 I 3.8 2.9 1
: i  SI-BIN-THA(C1) i 26.4 23.3 | 3.4 8.0 |
i 1 - - N ) [} . N [}
{KYAUK-PA-{ LET-PAN-BIN (T8) - | 23.3 16.4 { 3.4 .2.4 |
{ DAUNG | AH-MYAUNG-KAN(T4) .| 27.0 216 ! 3.9 3.2. |
: {  KAING €2y | 22’8  11.1x.} 3.3 1.9% |
1 1 . 1 o
INGA-ZUN | THA-KYIN (T5) i 23.8 26.6 | 3.4 . 8.9 |
: | KA-LAR-YWA(T6) P 284 25.3 ! 3.9 3.7 4
: t  PHAUNG-GA-DAW(C3) | 28.8 27.7 1 4.3 4.1 L
: | | o i
* = P<0.01

Further aralysis was made to determine the sisﬁifioanf‘

differences in diarrhoea rates between test and .control villages

in Magwe and Kyavk-Pa-Daung townships where the project
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facilities were made available to the communitieé. It was
observed +that in Magwe, the difference in prevalence and

incidence of diarrhoea in under five children during dry season

- was highly siginificant between Kan-Bya (Tl1l) and Si-Bin-Tha (C1)

villages (P < .01). But the difference in these rates during
monsoon was not signigicant. So also the seasonal prevalence and
incidence of diarrhoea in all ages during both the seasons were
not significantly different between the two-villages. Table 37
compares the decline in incidence and prevalence of diarrhoea in

the two communities of Magwe.

Table 37. Comparison of diarrhoea rates between study and control
village after project intervention in Magwe

STUDY COMPARISON| PERCENT
KAN-BYA  SI-BIN-THA|REDUCTION

STATISTICAL
SIGNIFICANCE

P

DIARRHOEA RATE

| ! ;

5 E % % b (/=) Ez value p value
:’ ? ? §

<5 PREVALENCE (W){ 9.7 17.6 | -44.9 | 17.5 <.01
§<5 INCIDENCE (W)| 7.1 14.7 § -51.7 % 7.5 <.01
EALL AGES PREV:(W)E 2.5 3.3 E -24.2 | 0.8 NS
§<5 PREVALENCE (M)% 17.8 26.3 § -32.3 § 1.3 NS
§<5 INCIDENCE (M)§ 14.9 23,3’ § -36.1 § 1.3 NS
EALL AGES PREV:(M)} 4.1 5.9 | -30.5 E 1.2 NS

! ! : .

W = Winter M = Monsoon NS = Not Significant

Similarly, +the statistical significance of the difference

in diarrhoea rates was also observed between Kaing (C2) and the test

villages (T3 and T4) in Kyauk-Pa-Daung township, the former village
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having ”:sidﬁifibdntlb' ioﬁér :faiaﬁu +haﬁi thev ilat%ért tvillqges}

J

Gompariséhi ?bf thg diarrhnea decline rates ﬁatwebn ;;pé”;:tyo

commuynities aftar ro;act 1ntervantion ravealed that the reduction 7
in theme’ rataa 1u Kaing (02) villaxo waa hiﬂhly aiznificant than the

tent villagau (P < 01). Table 38 comparus ‘the - diarrhoea dcclinoi

PUNEP S

rates 1n Kaing (02) and Ah-ﬂyaunsikan (Tl) villasas after prodect

intervention

Table 38. Comparison of diarrhooa =aten betwesn study. and control
T villaaa: after prodoat intotvontion 1n Kyuuk-Pa-Dnun:

BT COVDARiSONT TRAGERT T STATISTION.
A-M~K - EAING  !REDUCTION! SIGNIFICANCE .

-.4..1?'...,.:.. )
4

]

[ ]

g : % : {+/-) |z value ' p value
] - ORISR | :

N R . ] ' . o
<5 PREVALENGE (W); 17,3 © 87 L -ane bo13 NS
<6 INCIDENCE (W)} 14.5 } 8.8 ) -42,8 | 8.1 - <01
{ALL AGES’ PREV: <w); CrTale -azaa o NS
§<5 PREVALENCE (u): 24. '._ A8, 9 i -43.7 +{ 108  <.01
:<s Incznmncn (n)i 1.1 21s '”3"i43,e i10.4 . <00
{ALL AGES PREV:(M)|. 6.5. - '~ 8.B ; - <38.8.° E_. 3.1 <01 -
H R, e § — . : " : 'A “ i - _— - o
W = Winter M = Monaoon .. NS & Not Significant

A-M-K =.Ah-Myaung*Kan villagqf

2.2 Other 1ndicator diaaaaeu '

The post~intarvention atatus of bthcr indicntor diseases.

such an dysantary. eye 1nfection, :kin ~nfection and aacariaais in

the atudr and - control villages of Magwa remained unchanged except in

;DA R O N S dp 2 ALdn o -“-,.!‘. O oxt e aln iy P -

Kan-Bya (Tl) villago whqro. a . ‘considerable radqqtion is thesq ‘
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diseages was abrarVQd after project interventloni Goméarisoﬁ ofrtha
post- interven ion diseaae ratea betweeu tHe _ udy and control
villages revaalad that all the indicator diséaaes ars remarkably low
in Kan-Bya (T1) vi;lago than the control village, the percent of
reduction beihg. a£out;30 percent in each{ﬁf the indicator disease
rate. But thesg'differenceg batween the'{wo communitiea 7wefe not

significant (Table 38).

-1

Table 38. Comparison of post-intervontion disea&é rates between
study 2nd control villases Ln tagwe

: : TR GONTROL | PERCENT |
\  DISEASE | RATE 'KAN-BYA  SI-BIN-THA!REDUCTION!
i INDICATOR ? 5 - 5 (+/=) 1
| | {— 5 E
'1 DYSENTRY ! <5 Episoce/Child Vear | 1.3 5.0 | -85.0 !
! : ! <6 Incidenco % (Wet) ! 17.1 23.7 {+ -27.8 !
; E Episocde/Porson Yoar 5 0.5 0.7 E -28.86 |
[} 1
2. EYE | Fpicod./Child Year | 4.8 1.8 | -33.3 !
! INFECTIONSE Lpisoda/Porson Year ! 0.8 .8 | =25.0 }
1 1 i ]
{9, SKIN | Epimode/Child Year ! 1.4 2.0 ! -30.0 !
E INFECTIONSE Episode/Perosn Yoar E 0.5 0.8 | -37.5 |
1 1 A t . 1
|4, ASCARIS | <5 Provalence | 44.4 64.6 | -31.3 |
i INFECTION | : : :
1 ) T t ]
] . 3 ) H

Regarding changes in indicator diseases gfter project
intervention in Kyauk-Pa-Daung, a somewhat different picture ﬁas
observed compared to Magwe. The reduction in these rates were more
marked in +the control village (Kzing) tban the test villages.

Comparison of the post-interventicn disense rates between the study
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»

and control viliages revealed that these rates were comparatively
low 1in the control village, the percent of reduction in dysentery
and eye infections being about 25 percent. But the difference in
these rates between the two communities was not significant. Table
40 compares the disease rates between study and control villages
after project intervention. In Nga-Zun township, there was no.
evidence of any marked difference in these rates between +test and

control villages.

Table 40. Comparison of disease indicator rates between study and
control villages after intervention in Kyauk-Pa-Daung

: : i STUDY CONTROL | PERCENT |
i DISEASE | RATE | KAING A.M.K }REDUCTION|
! INDICATOR ! ' C2 T4 Vo)
s e s s |
!1.DYSENTRY | <5 Episode/Child Year | 1.8 1.8 | -27.8 |
' i <6 Incidence % (Wet) | 22.2 i6.7 | -24.8 !
i ! Episode/Person Year 1 0.7 0.5 | -28.6 |
1 [] | 1 1
12 EYE | Episode/Child Year ' 1.9 1.4 1 -26.3 |
{ INFECTIONS! Episode/Person Year V0.7 0.6 | -14.3 |
] ] i ] ]
{3. SKIN | Episode/Child Year | 1.8 1.6 | -11.1 |
i INFECTIONS! Episode/Per=on Year ! 0.8 0.7 {+ =-12.5 |
] \ 1 ] 1
(] ]

'4 ASCARIS | <5 Prevalence | 56.7 50.8 | - 5.9 |
{ INFECTION ! : H H
: ' i ' '
A-M-K = Ah-Myaung-Kan village

3. Analysis based on comparison groups with water and latrine

facllities
Further analysis has also been made to examine +the
extent of observed differences in diarrhoea rates by each project

facility. As discussed earlier in this chapter the impact of
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tubewell water supply and latrine facilitlies is being observed

in villages where these facilities were mads available to a large

" proportion of the population after project intervention. OQOut of

the +two villages which had significant reduction in diarrhoea
rates, one Kan-Bya had tubewell water and latrine facilities
whereas the other village (Xaing) had a good latrine programme.
the question arises out of thoesa results is that which of the two
facilities has had the impact on diarrhoeal alseasss in Kan-Bya.
There is no doubt of the dual effect of water and latrine
facilities on diarrhosa but the result of the latrine facilities
in Kaing village 1s egually encouraging . Analysis on this aspect
is being made on ths findings so far obtained and there is still
a need for multivariate analysis +to analyse water related

-

determinants of diarrhoes as well.

3.1 Tubewell wator village versus traditionel water village
Before +tubewell water supply, both the study and
control villages relied on traditional water and hence the
prevalence and incidence of diarrhoea at the beginning of the
study were quite comparable , although some variations existed
betwsen village to villeps in each township. After tubewell water
supply, +the diarrhoeca ratez have significently declined in Kan-
Bya (T1) wvillage of Magwe and on.y some decline in the study
villages of Kyauk-Pa-daung. Tubewell wazter was not made available
in wvillages of Nga-Zun throughout the study and therefore the

diarrhoea rates have remained unchanged. However, the control
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village in Kyauk-Pa-Daung =zshows significant reduction in
diarrhoea rates which may have resulted from an ideal latrine
programme during post—-intervention period. Other control villages

had more or less similar pattern of diarrhoea rates during post-

intervention period. Table 41 compares the diarrhoea rates

between study and control villages before and after tubewell

intervention .

Table 41. Comparison of diarrhoea rates betwaen villages with

and without tubowell water supply before and after

project intervention

STUDY VILLAGE

CONTROL VILLAGE

3.2 Comparison between users and non-users of latrine facilities
The impact of latrine facilities on diarrhoea was more
convincing than the tubewell water supply. Even in village with

tubewell water supply the percent of reduction of diarrhoea in

1 ] [} [}

| !
ETOWNSHIP: RATE i (WITH TW WATER) E(WITH TRAD WATER)
i i { BEFORE AFTER | BEFORE AFTER
i i { (NO TW) .(WITH TW)|
] i ] . |
a | | s
i MAGWE | <5 Incidence ¥ (Wet) | 31.4 14.9% | 26.4 23.3
' i <5 Prevalence% (Wet) | 34.3 17.8% | 29.86 28.3
i 1All ages PrevalenceX% W) 6.2 4.1% | 7.5 5.8
] ! 1 ]
{KYAUK-PA! <5 Incidence % (Wet) | 27.0 21.6 | 22.8 11, 1%
i ~DAUNG | <5 PrevalenceX (Wet) | 30.2 24.7 i 25.7 13.9%
! 1All ages Prevalence¥ W| 7.0 5.9 H 5.7 3.8%
1 1 1 ]
ENGA—ZUN i <5 Incedence % (Wet) E 23.3 26.6 E 28.8 27.7
' i i (NO TW) |
' i <5 Prevalence% (Wet) | 26.0 28.8 i 382.9 30.8
] i i (MO TW) |
d 1All ages PrevalenceX% W) 5.0 5.8 H 6.5 8.7
i i i (NO TW)
i 1 i ' []
x = Significant raduction ' ‘
TW = Tubewell TRAD = Traditicnal
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all ages was more remarkable in l&trine users than non-users
after project intervention.rln Kan~Bya, where both the facilities
were made available the percent of diarrhoea in all ages after
intervention was 3.5 for users of latrine facilities and 7.2 for
non-users. However, no change in diarrhoea rate was observed in
non-users before and after tubéwell watér suﬁply. This finding>
is in support of +he marked effect of latrine facility on
diarrhoea than the tubewell water supply.

Similarly, the rate of ;eduction of diarrhoea in users
of 1latrine facility was distinctly observed in Kaing village
after latrine programme, the prevglence of dia¥rhoea in all ages
being 3.1 for users and 7.0 for non-users of /latrine facility.
This finding is also in favour of the impact of improved latrine
facility on diarrhoea. Figure 25  comparatively shows the
differences in diarrhoea rates between users and non-users of

latrine fhcili%y before and after intervention.

LATRINE
NON-USER

LATRINE
USER

d

-
(-]
L

ALL AGES PREVALENCE(1)
L
’

BEFORE AFTER BEFORE AFTER DEFORE ATTER BEFORE AFTER

NO TW WITH TW NO TW WITH TW NO TW WITH TW NO TW WITH TW

W -~NI- - - - - -KAN
N KAR=-BYA \ KAN-NI-LAY L LET-PAN-BIN \AH M.YRUNG S

FIGURE 25. COMPARISON OF DIARRHOEA PREVALENCE IN ALL AGES AMONG

USERS AND NON-USKRS OF LATRINE FACILITY IN VILLAGES
WITH TUBEWELL (TW) WATER SUPPLY.
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The above findings revealed that significant changes

“have taken place in two villages, one with both water and latrine

facilities and the other with only latrine facility. Villages
having tubewell water showed some reduction in diarrhoea rates
but these changes were not significant. On the other hand latrine
facility alone seemed to have considerable impact on diarrhoea
than tubewell water supply system alons.

In order +to domonstrate the offect of each of +these
facilities on diarrhoea, foctoriel analysis was done taking into
consideration the main outcome effects znd the underlying factors
interacting on +the outcome variable. The first involved a
factorial analysis of three main factors including villages with
and without tubewell, season - dry and wet and before and after
intervention. £&n example of factofial analysis is given in annex
11, It was observed that the redustion in the prevalence and
iﬁcidence of diarrhoea in tubewell water supply village after
intervention was highly significant, F wvalue being 24.8 (<.01 at
1 and 16 degrees of frezedom). It was also noted that there was
no interaction between main factors being analysed.

The second analysis involved village with and without
latrine facility, users and non-users of latrine and before and
after intervention . The test revealsd in latrine users than non-
users, the F value being 6.52 (P <.05 at 1 and 9 degree's of
freedom). the full account of this test is given in annex 12.

Both these +tests point out that tubewell water and

latrine facilitiezs have ixmpact on diarrhoea rates. Further
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CHAPTER V

analysis was attempted to observe differences in diarrhoea rates
among users and non-users of latrimnc facility in tubewell water
supply village (Kan-Bya) whigh have an exceptionally high
coverager of la£rine facility. It was observed that there was a
remarkable reduction of diarrhoea rate among users of latrine
facility compared to non-users even after tubewell water supply.
Similar observations made in Kaing village which had a
good latrine programme revealed that the prevalence of diarrhoea
in users of latrine facility had remarkably lower rate than the
non-users of latrine facility in the same village.Figure 26
comparatively shows the prevalence of diarrhoea in all ages among
users and non-users of latrine facility before and after

intervention in Kan-Bya (T1l) and Kaing (C2) villages.

- LATRINE
NON-USER
10
? . [[[[[ LATRINE
) USER
L 8 —f
i |
o
=<_ 7
w4
84
&
A .
< -
S 2
o
[a7] -—
0

PRE _ POST PRE POST

- NO* TW WITH TW TRADTITIONAL WATER
KAN-BYA KAING

FIGURE 26. COMPARISON OF PRLVALENCE OF DIARRHOEA AMONG USERS AND
NON-USERS OF LATRINE FACILITY IN VILLAGES WITH AND
WITHOUT TUBEWELL (TW) WATER SUPPLY.

These findings point out that tubewell water supply

has only a marginal impact on diarrhoea whereas latrine facility
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nas greater impact on diarrhocea than tubeawell yatarigupply. The -
\\£5 dual effect of water and'iatrine,iaéilitiéa on diarrhoea is more

encouraging than only one facility.
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DISCUSSION

It is genefallyﬁbelievedrthat adeéﬁéiéisafe ééter ;upply
and concurrent improvement in excreta disposal faclities would
lead to dramatic reduction in diarrhoea morbidity and mortality,
and ultimately result in improvement of the health status of the
community. With a view to improve the he=l4h and physical quality
of life of millions of people, water and sanitation programmes
have been implemented in many developing countries with a large
amount of inputs from international énd bilateral agencies.

In the past  two decades, many studies hava been
undertaken to demonstrate the hard evidence of health benefits
occuring from water and sanitationVinterventions. Most of these
studies have attempted to associate water supply and sanitation
facilities with improvement in health status. The result of many
of these studies are rathér ambiguous. Some of +the studies
relating to health impact evaluation of improved water and
sanitation facilities have shown strong positive results whereas
others have inconclusive results or the reverse of the expected
benefits.

A number of publishea studies are being reviewe& to
compare the results of these studios writh the findings of the

present study. The rasults of these evaluation studies are
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JAPLE 42. EVALTATION STUDIES ON THE EFFECT OF WATER AND SANITATION FACILITIES ON DIARRHOEAL DISEASES

YEAR OF STUDY [ _ TYPE OF AGE BEFORE AFTER PERCENT OF
& INDICATOR USED COHPARY SOR GROUPS | INTERVENTION | INTERVENTION CHANGE
COUNTRY ¥ {MRNTES) LEVEL LEVEL (£
1978~ DIARBHOEA PER 1009 TV Vs Non TW ALL AGES 3.2 7.5 +134 NS
BENGLADESH _
1977 DIARRAOEA/DYSENTERY GRCUWD Vs THW 0-12 4.3 3.4 - 21 -
BANGLADESH PERCENT POSITIVE _ 12-120 4.7 3.8 + 23 -
SURFACE Vs TW 0-12 9.1 3.z - 63 -
12-120 1i.0 5,8 - 47 -
1977 :
BANGLADESH DIARRHOEA/1000 OTHER Vs TW ALL AGES 117.7 133.5 + 13 -
1978 DIARRHOEA PREVALENCE UNPIPED Vs PIPED 0-72 82,4 45,3 + 7 NS
COLUMBIA
1978 DIARRHOEA UNPIPED Vs PIPED ALL AGES 39,7 39.5 -1 NS
‘GUATEMALA PREVALENCE /1000 :
1977 DIARRHOEA INCIDENCE WELL Vs TAPS IN 0-60 21.5 23.5 +9 NS
INDIA PER 100 PER YEAR HOME
STREET Vs TAPS " 36.8 23.5 - 36 P /.0l
, SHIGELLA INCIDENCE WELL Vs TAPS IN " 10.3 6.0 - 42 P /.0C
PER 100 PER YEAR HOME
STREET TAPS Vs u 15.3 6.0 - 61 P /.0C
HOME TAPS
1963 DIARRHOEA INGIDENCE PUBLIC Vs PRIVATE 0-60 38.9 32.4 -1 NS
GUATEMALA PER 100 PERSON PER FAUCET
YEAR WITHOUT Vs WITH " 22.4 16.8 - 25 P /.01
PRIVACY
SHIGELLA % POSITIVE COMMURITY Vs PRIVATE| 0-120 9.4 6.3 - 33 P /.05
WATER SUPPLY l

TW = TUBEWELL
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CHAPTER VI

summarized in +table 42. It could be observed that only a few
studies 7have shown s;gnificant reduction 1in diarrhoea and
dysentery rates resulting from project intervention relating to
water and sanitation.

Most of these published studies .illustrates that water
supply alone have only a marginal impact or no impact on
diarrhoea and dysentery. A few of the studies reveals the reverse
of +the expected benefits with increase in diarrhoea rates after
water supply. In particular, these features are being reported by
studies undertaken in Bangladesh (8,9,10). Similar findings are
also described in studies conducted in Columbia and Guatemalsa
(11,12). The impact of water supply seems to be significantly
greater in localities with private faucet at house +than other
systems of water supply. This finding is particularly illustrated
in studies undertaken in India and Guatemala (13,14). The present
study shows similar results indicating that villages receiving

tubewell water alcne have no remarkable reduction in diarrhoea

rates.

Another striking feature observed in one of these
reference studies conducted in Guatemala (15) is that communities
with latrine facilities have siginificantly 1lower rates of
diarrhoea in children under twelve years than those without the
facilities. Our findings also distinctly pointed out that

compared to +tubewell water village, villages with latrine
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TABLE 43. FINDINGS OF THE PRESENT STUDY ON THE IMPACT OF WATER AND LATRINE FACILITIES ON DIARRHOEA/DYSENTERY
(1984-87, BURMA) . ‘

AGE BEFORE AFTER PERCENT STATISTICA

TYPE OF COMPARISON INDICATOR GROUPS INTERVENTION | INTERVENTION REDUCTION | ~ SIGNIFICANC
(YEARS) (1984) (1987) (+/-)
TUBEWELL + LATRINE Vs DIARRHOEA INGIDENCE
NO TW + NO LATRINE TEST /5 31.4 14.9 -52.5 P/.01
CONTROL " 26.4 23.3 -11.7 NS
DYSENTERY INCIDENCE
TEST /5 28.2 17.1 ) -39.4 NS
CONTROL " 22.5 23.7 + 2.8 NS
TW + LATRINE Vs TW ONLY DIARRHOEA PREVALENCE
TW + LATRINE /5 34.3 17.8 -48.1 P/.05
TW ONLY " 31.9 25.3 -20.7 RS
TW ONLY Vs LATRINE ONLY DIARRHOEA INCIDENCE
TW VILLAGE - 15 27.0 21.6 -20.0 NS
LATRINE VILLAGE " 22.6 11.1 -50.9 P/.01
LATRINE USERS Vs NON- DIARRHOEA PREVALENCE
USERS IN VILLAGE WITH LATRINE USERS ALL AGES 5.6 3.5 -37.5 NS
™ LATRINE NON-USERS " 7.5 7.2 ~4.0 NS
LATRINE USERS Vs NON- DIARRHOEA PREVALENCE
S4RS IN VILLAGE WITH LATRINE USERS " 5.2 3.4 -26.9 NS
TRADITIONAL WATER LATRINE NON-USERS " 6.0 7.0 +14.3 NS
TW = TUBEWELL NS = NOT SIGNIFICANT
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facility have signficant reduction of diarrhocea rates. The
findings of +the present study are summerized in Table 43 +to
highlight the main features resulted from water and latriné
interventiop. {t could be observed that villages having tubewell
water with 1latrine facility and latrine facility alone have
siginificant effect on the incidence of diarrhoea in children
below five years.

The level of diarrhoea rates before and after
intervention vary from country to country. The pre-intervention
level of these rates seems to be comparable in studies undertaken
in Columbia, Guatemala, India and Burma. Table 44 summerizes the
pre and post levels of diarrhoea rates by type of comparison in
selected countries. The impact of water and sanitation facilities

on diarrhoea is convincingly observed in tie last three countries
namely Guatemala, India and Burma, -

' Observations are also being made on +the +two health
impact studies undertaken in Bangaladesh (16) and Burma. The
former study takes into account the effect of hand-pump water,
sanitary latrine facilities and health education programme on the
incidence of diarrhoea as well as other indicator diseases in two
communities with and without the facilities. The results are
very encouraging and there was a considerable reduction of

diarrhoea and dysentery rates among under five children in the

subsequent years of the study after intervention. The progressive
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impact was clearly observed if the age group was

a

TABLE 44. Comparison of the effect of water and sanitation facllities

yvearly basis.

on diarrhoea in selacted countries

LOAD &K YA

considered on

Thérprevalence of ascariérrinfediion,

however,

[YEAR OF STUDY|TYPE OF COMPARLSON;INDICATOR USED | AGE |BEFORE|AFTER !
: & : : {GROUP} INT: | INT: !
| COUNTRY ! : {YEARS| LEVEL! LEVEL!
i i i | 5 ! 5
L1977 { SURFACE VS TW ~ !DIARR:/DYS: |} <1 ! 9.1} 3.4 !
| BANGLADESH ! { % POSITIVE | 1-12{ 11.0 | 5.8 !
t ] ] 1 1 ] ]
T 1977 { OTHER VS TH | DTARRHOEA/1000 | ALL {117.7 {183.5 |
| BANGLADESH ! : | AGES | . !
] ] ¥ [} ] 1 1
1T 1978 { ONPIPED VS PIPED |DIARRHOEA | <6 | 42.4 | 45.3 !
| COLUMBIA ! { PREVALENCE ! ! ! !
] ] | 1 ] 1 ]
] [} [}
i 1978 { ONPIPED V& PIPED |DIARRHOEA \"ALL | 59.7 | 38.5 |
| GUATEMALA | { PREVALENCE/1000 | AGES | : :
\ t t [} [} 1 1
] i
{1977 | STREET VS TAPS | DIARRHOEA \ <5 | 36.8 | 23.5%!
\  INDIA : { INCIDENCE PER | : : :
: | 1100 PER YEAR | ; ! :
t ] ! | t
{1963 {PUBLIC VS PRIVATE |DIARRHOEA {"<5 1 38.9 | 32.4 |
| GUATEMALA | FAUCET { INCIDENCE PER | : ! :
: : 1100 PER YEAR | : | :
; IWITHOUT VS WITH |DIARRHOEA L <5 | 22.4 | 16.8%!
; { PRIVACY { INCIDENCE PER | ! : :
! g 1100 PER YEAR | 5 : !
] H ] ! : 1
: {TW+Latrine VS |DIAR: INCIDENCE| <5 | 31.4 | 14.9%|
: iNo TW+No Latrine | TEST | : : !
| 1989 t _ ! CONTROL | <5 |} 26.4 | 23.3 }
| BURMA | TW VS LATRINE  [DIAR: INCIDENCE! <6 | 27.0 ! 2i.§ |
: | : TEST | ] : :
: : : CONTROL | <6 | 22.8 | 11.1x}
: : | T : :
INT: = INTERVENTION TW = TUBEWELL
* = P < 0.01 7
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remainaed unchanged. It was assumed that the effect of these
measures, so far was ﬁainly through the conveniance of the
facilities. It is well interpreted that a. greater impact can be
achieved overtime if exclusive use of the improvements and better
hygienic practices are adopted. Table 45 comparatively shows the
findings of the two studies. It could be observed from Table 45

that similar findings are also being reported in the present

TABLE 45, Comparison of findings of health impact studies undertaken

in Bangladesh and Burma.‘

1 PREVALENCE
) ]

\STUDY PERIODITYPE OF COMPARISON!INDICATOR| AFTER INTERV: | PERCENT
| & : (<5 AGE ! { REDUCTION
! COUNTRY | { GROUP) |COMPARISON/STUDY|
' ' ) { t
| ] 1 1 1
1 i 1 [ 1
i 1980-83 { HANDPUMP WATER + |[DIARRHOEA! 25.7 21.6 { - 18.0
| BANGLADESH |WATER SEALED { INCIDENCE] i
, (ICDDR) {LATRINE + SANITARY!DYSENTERY! 12.3 11.1 { - 9.8
| TEKNAF HEAL-|HEALTH EDUCATION |{INCIDENCE! \
i-TH IMPACT | Vs NO SUCH {ASCARIS | 65.2 69.9 { + 6.7
H STUDY { FACILITIES { PREVALENCE i
s | | | s
I 1 i 1 1
| 1984-87  |TUBEWELL+SANITARY |DIARRHOEA! 23.3 14.9 | - 36.1
i BURMA { LATRINE Vs t INCIDENCE | :

i DRYZONE |NO TW + NO LATRINE|DYSENTERY! 23.7 17.1 } - 27.8

| HEALTH : { INCIDENCE ! :

| IMPECT STUDY| ASCARIS | 64.6 44.4 | - 31.3

: g | PREVALENCE g

i 1 1

1 ] ] ] !

H { TUBEWELL Vs {DIARRHOEA} 11.1 22.6 | + 50.9%
o ST {LATRINE { INCIDENCE} i

i i : {DYSENTERY! 18.7 22.2 | + 24.8

' : { INCIDENCE | '

i E {ASCARIS | 50.8 58.7 i + 10.4

1 [ 1

1 ] 1

1 1 [

study. A corsidrerable reduction in all of these rates was

observed during subsequent periods and at the end of the study in

117



CHAPTER VI

villages having both the tubewell water and latrine facilities

than the comparison villages. Similar features were also observed
in wvillages with latrine facility alone than in villages with
tubewell water supply alone, the inocidence of diarrhoea being
significantly low in the latrine villages.

Other indicator diseases such as dvsentery, eye
infection, skin infection and ascariasi=x were also affected and a
considerable decline was noted in village with tubewell water and
latrine facilities. But the decline in these diseases was . not
significant.

The decline in diarrhoea rates may also have resulted
from improved quality of water in the villages with fubewell
water supply. It was clesarly pointed out that a remarkable change
in quality of water has occurred in these villages after project
water supply. The main sources of tubewell water were freé from
faecal coliforms and at the same time the percent of water

samples positive for faecal coliform and the mean faecal coliform

ware considerably reduced in villages using tubgwel}gﬁy§ter. But

neaély ASO percent of the samples taken from drinking water pots
and domestic contaliners were found to be contaminated with faecal
coliform Dbacteria. Therefore. the expectation that improved
quality of water would bring down the incidence of diarrhoeal
diseases had materialized only to some extent. The main reason

being that the communities receiving tubewell water had not been

118



CHAPTHR VI

made aware of the possible ways of contamination of water during
collection, storage and subssequent use at home. Similar findings
are being reported by Ryder et al(17) in a study on the childhood
health effects of an improved water supply system on a remote
Panamaniaansland.

Is is indicated that water use habits and practices are
clozely linked with bacterial quality of water and although the
project water at the main source is firee from faecal coliform a
large number of families still show contaminated water at home.
The findings on the evaluation of changes in knowledge, attitude
and praétices related to use of water and sanitation facilities
have shown that the knowledge and understanding of the
communities of the importance of disease +transmission +through

some common daily practiéas is rather rudimentary. The knowlqége

is in contrast of the real practices. The understanding and the

usual practices have remained unchanged overtime. It is therefore

—

very likely that the changes so far occurred in the disease rates
are mainly through the convenience and use of +the facilities
rather than any dramatic changes in knowledge and practices. As

described earlier, +the main reason for having no improvement in

— - - ) T T T——
knowledge and practices was because of lack of health education
e T T e g - & I Ry L

package 'for mdﬁivétion of the community in makingrmgyanggg in

hygienic practices related to use of water and sanitation

facilities. The Teknaf Health Impact Study alsc describes similar
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observations and emphasizes +the need for continuous health
education not merely to transfer knowledge to mothers but to
translate mother’s knowledge to effective practice.

With the availability of project water after +tubewell
installation, commﬁnities previously relying on traditional water
sources switched on to tubewell water supply and nearly cent
percent of the households utilized tubewell water after
intervention in experimental villages of Magwe and Kyauk-Pa-Daung
townships. However, a number of~difficu1ties wera encountered
during +the initial stages prior tg tubewell installation. The
common features applicable to almost all +the villages in

implementing project water supply were as follows:

(a) 8Slight delay in drilling tubewells in the study
villages by RWSD was mainly due to  some
difficulties in making arrangements with  the
authorities at divisional and township levels.

(b) The =upply of cement for constructing water tank was

delayed due to shortage of cement and transportation

difficulties.

(c) The lack of interest by the local leaders and the
community . in making timely arrangements for
obtaining cement and raising funds to construct

water tank.
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(d) Villages having good leadership had effectiyg

AEBmmihif}”involvement in establishing and promoting
water and sanitation facilities than villages

without such leadership.

Regarding +the reliability and functioning of water
facility, it was noted that there was no major breakdown of the
system but partial stoppages for shorter durations were observed

in all the villages except Kan-Bya due to the following reasons.

(a) Shortage of fuel as woll as high cost of diesel oil
for operation of the power pumps was the main reason
of the partial stoppages from time to time.

(b) Availability of water from traditional water sources

particularly during monsoon, mainly for the other

domestic use.

Affordability to pay for 7project waﬁer supply
largely depended upon the prizing policy set up by each village.
The most approprriate system was practised in Kan-Bya (T1) and
Kan-Ni-Lay (T2) villages in Magwe, the cost of water being kept
as Jlow as possible and the poorer people paying less than the
well-to-do families of the village. Such a policy has to be
considered in general for future intervention programmes of water
supply.

The +tubewell water point weec at a close distance than

any other water source in all of these villages. As such grcater
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convenience was achieved concerning distance to be travelled and
time spent for fetching water. However, the amount of water
carried per day by each family remained more or less consistant
even after tubewell water supp;y. It is very likely +that the
families in each village restricted to their usual needs of water
quality Dbecause they had to pay for obtaining water from the
tubewell.

In short, the findings of the present study as well as
similar other studies indicated that the convergent effect of
water supply and latrine facilities is much more convincing than
water surply alone. Moreover, specific health education measures
should be incorporated 1in to these programmes for achieving
greater impact on water-borne and %ater-related diseases. This
issue emphasized +the importance of coordinated efforts in

implementing water and sanitation programmes.

122



— e e Ry e

CHAPTER VI
CONCLUSIONS AKND RECOMMENDATIONS

Longitudinal studies relating to health impact of water
and sanitation facilities have never been undertaken in this
country. It has been increasingly emphasized that the true effect
of such interventions remains difficult to estimate. However, the
present study has attempted to reveal the effect of water supply
and\ wherever applicable the effect of 1latrine facility on
diarrhoea and number of indicator conditions in selected rural
communities of dry zone area in Burma.

Based on the major findings that are being highlighted

in this report, the following conclusions are brought forward.

1. Health impact of water and sanitation can be greatly
achieved if the community is made aware of the facilities
and the health imporﬁance of correctly utilizing these
facilitiesl Basically, the concern, interest and motivation

" of the community is essential for achieving the expected

benefits.

2. Community tends +to utillize available traditional water

sources because of high cost of water from +the project

water supply.

123



CHAPTER VII

Drilling of water ypoint close to the village and much
nearer than t;adition;l water sources was the key point in
having greater cpnvenience for distance travelled and +time

spent in fetching water.

. Provision of safe and potable water alone seems to have only

a marginal impact on diarrhoeal diseases and it is presumed
that improved water supply alone is less likely +to bring

about significant health impact.

Safe water at the main source gets contaminated during
carriage, storage and handliné for domestic use. It is very
likely +that water use and water handlingiprqpyicgg play an

important role in such contamination.

.. Provision of improved water supply together with sanitary

latrine facility has significant beneficial effect on
diarrhoea and other indicator diseases and thefeby resulting

in improved health status of the community.

Sanitary latrine facility alone has greater impact than

tubewell water supply.

The effect of latrine facility on diarrhoea is convincingly
observed in users of latrine facility than non-users even in

villages with water supply.
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It 18 recommended that:

1. 8ince the success of water and sanitation projects largely
depends upon the interest and awareness of the community of
these facilities, it is essential that the community should
be motivated prior to project implementation for achieving

active participation in the project

2. Specific health education measures should be incorporated in
water and sanitation programmecz for Iimproving hygienic

practices related to use of water and latrine facilities

3. An acceptable pricing policy should be considered for
adjusting cost of water supply according to the income of

the families

4. Fuel should be made avallable free or at a minimum cost for

continuous functioning of the tubswell water system

5. Periodie checking should be made for early recognition of

minor defects of <the power pump and for maintainingr the

efficiency for longer periods

6. Convergent effort should be made tdriiﬁplémené water énd
sanitation facilities simultaneously and a package approach

should be made to include health education programme.
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ANNEX 1.
THE LEADING CAUSES OF DISCHARGES AND DEATHS FOR THE INFANT AND CHILD AGE GROUPS IN HOSPITAL (1984)
(PERCENT OF TOTAL ADMISSIONS)

UNDER - 1 1 -4 YEARS 5 -14 YEARS
ILL-DEFINED INTESTINAL 22.8 1. ILL-DEFINED INTESTINAL 13.9 1. MALARIA 22.
INFEGTIONS INFECTIONS
PNEUMONIA 14.8 2. MALARTA 12.6 2. ILL-DEFINED INTESTINAL 5.

INFECTIONS
OTHER DISQRDERS ORIGINATING 6.1 3. PNEUMONIA 12.1 3. OTHER VIRAL DISEASES 3.

IN THE PERINATAL PERIOD

OTHER DISEASES OF RESPIRATORY 5.6 4. OTHER DISEASES OF ) 6.7 4, PNEUMONIA 3.6
SYSTEM RESPIRAOTRY SYSTEM
MALARTA 5.0 5. OTHER VIRAL DISEASES 2.9 5. OTHER DISEASES OF 3.

RESPIRATORY SYSTEM

1°Y-4%



{
[
|
|
l
l
l
I
1
|
L
L

Im

ACLTLVLLLIKDS

STATISTICS (DRY ZONE)

X7d4dNS YALYM JAVYS JI043H

TUBEWELL
INSTALLATION

PILOT SURVEY
BASE LINE SURVEY

SUBMISSION TO MINISTRY FOR

APPROVAL

BASE LINE SURVEY REPORT

(INTERM)
APPROVAL BY MINISTRY

BASE LINE SURVEY REPORT

(FINAL)
PERIODIC SURVEY 1

PERIODIC SURVEY

=======*========:-

ATddNS YILVM TINVE YLV

" SURVEY

" SURVEY

" SURVEY

" SURVEY

" SURVEY

" SURVEY

" SURVEY

" SURVEY

" SURVEY

" SURVEY

10

11
12

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocr
NOV
DEC

YEAR L
1983

JAN
FEB

APR
MAY
JUN
JULY
AUG
SEP
ocCT
NOV
DEC

1984 $

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC

1985

JAN
FEB

APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

JAN
FEB
IMAR
AUG

130’



!

o — p— —

e Jrnnn it fanea

100

PERCENT

SNNNANANNNY
H

lo0

PERCENT

NOONONNONNNNNN

ANNEX 3. AGE GROUP

(in_ years)
& o

EXPERIMENTAL VILLAGES CONFROL

—

=
(/

/ 1 U /

PRE POST PRE POST PRE POST
LET-PAN~BIN AH-MYAUNG-KAN KAING

FIGURE 5. AGE COMPOSITION OF MALE POPULA1ION IN KYAUK-PA-DAUNG.

]
N

. ~

PRE POST
LET-PAN-BIN

PRE POST
AH-MYAUNG-KAN

PRE POST
KAING

PIGURE 6. AGE COMPOSITION OF FEMALE POPULATION IN KYAUK~PA-DAUNG.,

131



r—-— pr—— [ ot ——— ——— e t—— l.uq --q l—-ﬂ lﬂ!ﬂ

ANNEX 4. AGE GROUP (in years)
/1
EXPERIMENTAL VILLAGES CONTROL
) 1-4
100////
$=3-4 1
| ) -
/ i
?ﬁ 514
2o ////
17
2 /
[
- /
0 J
PRE  POST PRE  POST PRE  POST
THA-KYIN KA-LAR~YWA PHAUNG-GA-DAW

FIGURE 7. PERCENT OF MALE POPULATION BY AGE GROUPS IN NGA-ZUN.

100

NN
i

PERCENT

AN

PRE POST PRE POST PRE POST
THA-KYIN KA~LAR~-YWA PHAUNG-~GA-DAW

FIGURE 8. PERCENT OF FEMALE POPULATION BY AGE GROUPS IN NGA-ZUN.

132



ANNEX 5.
PRE POST

80 -1 ’T"Pk

70} -_,f‘\ i

60} - [ *FrrP__r\

50 1 H !
=
Zz
S 4ol

40 i 1
4 N
[« 9]

30§ : H | m-‘

20 [ : i

10 }} 1 {

BWARY AARN I

ARGI AD-HEOC DEPENDANTS QTHERS ARGI  AD-HOC DEPENDANTS OTHERS ARGI  AD-HOC DEPENDANTS OTHERS
KAN-BYA KAN-NI-LAY SI-BIN-THA

FIGURE 9. PERCENTAGE DISTRIBUTION OF THE MAIN OCCUPATION OF HEAD OF HOUSEHOLDS IN MAGHWE.

133

MH—MMMMM“M"J_.JllJ



PRE POST ANNEX 6.

80 - -

N
o
T

[2,]
o

Y

}

.

,; 7
Y
T
e |
h———
-

=
=
8 40| _J . L
& ™\
'E [T
30'— H - \ r—N
20 | ! |
10 K H L |
0 A A |
AGRI AD-HOC DEPENDANY'S OYHERS AGRI AD-HOC DEPENDANTS OTHERS AGRI AD-HOC DEPENDANTS OTHERS
LET-PAN-BIN AH-MYAUNG-KAN KAINH .

FIGURE 10. PERCENTAGE DLSUTRIBUTION OF THE MAIN OCCUPATION OF HEAD OF HOUSEHOLDS IN KYAUR-PA-DAUNG.

Mhmhmmmm“mﬂﬂ—-l-—l ) ) )

154




135

PRE POST ANNEX 7.
vy 4 U : -
F"'N
80r 5 i
— TN |
70 - N -”.ﬁ b] \
60 | 1 |
H

| =
% 50 r - H t
Q
2 4o
o 40 H {

30H 1 3

m

200 H !

10] L |

- * Y BWARN

AGRI AD-HOC DEPENDANTS OTHERS AGRI AD~HOC DEPENDANTS OTHERS AGRI AD-~-HOC DEPENDANTS OTHERS
THA-KYIN KA~LAR-YWA PHAUNG-GA~DAW

PIGURE 11. PERCENTAGE DISTRIBUTION OF THE MAIN OCCUPATION OF HEAD OF HOUSEHOLDS IN NGA—-ZUN.




PRE

ANNEX 8.

POST

L

‘——————J KAN-BYA

D PRIMARY

[[m SECOND);RY' 7 gILLITER}\TE ﬁ UNDERAGE

44:.

Z

FIGURE 12.

POPULATION BY LEVEL OF EDUCATION IN MAGWE.

KAN=-NI-LAY
[
A
A
R
-
-

136,



=

e e e

r-u- F-u r-- F-u- [——— e ] R .

'ANNEX 9.

PRE POST

LET-PAN-BIN

(] primary (I seconpary ~ [ESJILLITERATE [ yupER AGE

. . ..
/Q’\ N,
)
]
e——J AH-MYAUNG—-KAN
\ N
.
{
pd
L{ 2] i
| SR ———
KAING

FIGURE 13. POPULATION BY LEVEL OF EDUCATION IN KYAUK-PA-DAUNG.

137



[Fe e o r-‘- e I e

ANNEX 10.

PRE POST

THA~-KYIN

(] eramary (T[]} seconpary E= rirrrera- EEER unoer ace
T TE

2 \ N
y.
\ ¥
A
[ KA~LAR- 4
YWA
£
2 Y
AT PHAUNG-
SS=====7 GA-DAW

FIGURE 14. POPULATION BY LEVEL OF EDUCATION IN NGA-ZU

138



anan

r—-r-_r—npuwm“wm—q-‘--‘

Annex - 11

FACTORIAL EXPERIMENT
THREE-FACTOR EXPERIMENT

Factorial experiment on factors such as weather.

intervention and use of water facilities based on the prevalence
of diarrhoea in children under 5 of sampled villages was carried

out as follows:

Prevalence of diarrhoea in children under 5 by Weather,
Intervention and Water Facility users.

! ! M (Monsoon) ! ¥ (Winter) E
] [} L

:' i * ; o :' ” ; K i
i No | - : ' ‘
d i T H c 1 T ' c i T i C b T + C H
H H H ' H : H H H H
i H ' H H . i : H H '
i 1. ) 34.3 | 29.8 } 17.8 | 22.9 | 22.9 | 20.8 ! 9.7 | 17.6 |
i 2. § 31,9 { 26,7 | 26.3 | 13.9°}) 19.7 1} 15,7 ' 20.2 ¢! 9.7 !
! 3. ) 26.4 ! 1 18,7 ! 1 17.6 |} ! 14,5 ! !
I 4, 4 30.2 !} 1 24,7 !} ! 17.8 |} ! 17.3 | !
' H ' i ' H H : H H
:TOTAL'122 8 : 556.3 |} 87.5 | 40.2 [ 78.0 | 38.5 ! B81.7 ! 27.3 !
[] 1 [) | 1 ] [} 1
i Before intervention . ;* After'Intervention ' '

T Test C Control

As shown in the table,’it will be seen that the top
rows of the table are factors and the data is presented in the
body of the table and the total is shown in the 1ast TowW.

Theoractically the mathematical model of +the three

factor analysis is

Y= U+a +b +c¢c + (ab) + (ac) + (be) + (abc) + e ;
i J k iJ ik Jjk ijk

where Y being the response variable, prevalence of diarrhocea in
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children under 5, U, the overall effect, a ; b ; and ¢, the.
main effects, (ab) ; (ac) ; (be) and (abc) are two and
three factors interactions and lastly e being a random element
from a normally distributed population with mean zero and
variance, sigma squares .

Careful examination of the +table will reveal the
uneven number of villages under each factor of Tegt and Control
but it has a typical proportionality throughout the main
effect. As an exercise, correction term C and three major sum of
squares; TSS - total sum of squares, SST - sum of squares due to
treatments and ES8 - error sum ;f squares being obtained by
substracting 68T’ from TSS. SST’ is the compound sum of squares
of main factors. Two and three interactions which could be
calgulated from three two-way tébles are constructed as shown

below: -

Decomposition of two factor from three factors of table 1.

5 5 TABLE & 5 :
] {

' ! B i A E i
: : : : :
: : 5 B | 16!
i 1 200.8 ! 149.2 ' 850.0 :
] (] { 1 h|
: 5 ral! rull 5!
i ¢ 1 91.8 ' 87.5 i 159.3 |
1 [] ] ] , 1
i 5 12! 121 24|
; i 292.6 2187 i 509.3 :
1 ] ] ] (]
] [ ] ] ] ]
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: : TABLE B ; :
' i i i
i ! B i A i i
) i { i '
: ' 6 | 6 | 12|
P {1781 i 127.7 i 305.8 |
: : : : :
: : 5 i 5 i 13!
{ W i 114.5 i 89.0 { 203.5
1 1 1 t ]
! : 17 ! 13} 24
: | 292.6 i 216.7 i 509.3 |
: : i : :
: : TABLE G : :
: ) i i
‘ i B i L : !
] [] ] [} 1
] ’ [} ! 1
: : 5 r 12|
{ T ! 210.5 { . 95.5 | 306.8 |
] 1 ] ' ]
5 E Cl . 13}
{oc 1 139.7 i 53.8 {  203.5 |
] i ] t [}
: E 16 ! 8 | 24|
] i 350.0 | 159.3 | 509.3 |
1 ] ) ! 1
t L] } t ]

In each and every cells of +two way tables, two
numbers, namely decimal numbers and integers; left bottom and
right top of the cells represent the total of rates and sample
sizes. SSTA, SSTB and SSTC mean the sum of squares due to tables,
SSB, SSM and SST mean sum of squares due to intervention, weather
and water facilities. SS(BxT), SS(BxM), SS(MxT) and SS(BxMxT)
are mean sum of squares of the two and three factors interactions.
When sum of squares due to main factors, +wo and three factors
interactions are available then the analysis of variance could be

calculated as shown below: -
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Analysis of variance of 3 factors

{Source of} Sum of |Degree’s !Mean Sum of:F:value: Critical |
tVariation! Squares | of { Squares | ! Value |
L ! | Freedom | ! v 6% V1%
d H 1 1 H H 1 H
: 4 ' : ' i H .
: ! 240.0338 | 1} 240.0338 113.6T%%! 4.99! 8.53 !
[] ] ] 1 1 ] ] )
1 []
; 1"436.0538 | 1) 438.0538 |24.63%%! 4.99! B.53 |
] t ] ] 1 ] ] [l
t ] ]
VT " 20.5409 ! 1\ 20.5409 ! 1.17 | 4.89! B.53 |
) i ] 1 [} ) I [}
\ H [} {
\ TBxM 1 25.8337 ! 1 1" 25.8337 | 1.47 | 4.99! 6.53 !
1 ] 1] 1 1 [] l ]
' BT ' 0.1874 ! 1! 0.i874 | 0.01 : 4.989! B.53 !
1 ] [} [ [] 1 ] t
\ HxT \"1.0799 ! 1! 1.0796 | 0,068 | 4.89. 8.53 |
] [ ] ] ) ) ) | (]
] ] ]
VT BxMxT | 1.0821 ! 1 170821 ! 0.06 | 4.99! B.53 !
) 1 [] [} ] ] ] 1
| ESS ' "280.9300 | 16 | 17.5581 ! ! ' '
[} ] 1 [] ]
' 7SS 11005.7396 | 53 |
] 1 ] 1
] [ 1 ]

. Significant at 5 percent probability level
* Slgnificant at 1 percent probability level

* X%

It will be seen in the analysis of varlance +table as
shown above that sum of sqﬁares due to Intervention - B and
Weather - M show statistically significant differences in the

means at one percent probability level.
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ANNEX-12

FACTORIAL EXPERIMENT
TWO-FACTOR EXPERIMENT

For two factor experiment, +the following table was
constructed using prevalence of diarrhoea rate in all ages by
users and non-users of Water and Latrine facilities.

Prevalence of Diarrhoea in all ages by Water and
Latrine facilities.

USER NON-USER

LATRINE LATRINE

USER | NON-USER

USER |NON-USER

{
1
!
1
!
1
1
|
|
|
|
1
1
|
|
1
]
|
]
t
i
I
|
1
|
I
1
1
|
1
]
1

:
]
i
ll
t
|
E
7.5 , 6.5
:
[}
II
:
|
|
i

!
5.6 ' '. 6.3
5.2 ' 6.0 31 : 7.0
5.3 , 5.6 4.8 : 8.9
16.1 §19.1 12 4 322.2
' ::71.8

!

The above table involves- 3 replications - the villages
under study, three having water facility and three without. Among
water users, some have latrine facility and some do not have such

facility.
The mathematical model given symbolically is -

Y=0 + W+ L + (WL) + e
i J iJ iJ
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Where Y being the response variable, Prevalence of

Diarrhoea in all ages, u, the overall effect, W , L and (WL)

i J iJ

being effect of Water, Latrine and their interaction and e
- - = - — - -ig
being a random element from a normally distributed population

2
with mean zero and variance, @ .

From table 1 above the following sum of squares could be

calculated.

2
(1) C, Correction Term = (5.6+5.2+----+7.0+8.9) /(2)x(2)

t

429.6033,

2 2 2 2
(5.6 +56.2 +----+7.0 +8.9 )-C

]

(2) TSS, Total Sum of Squares
23.2967,

(3) SST, Sum of Bquares due to Treatments
2 2 2 2
(16.1) /3+(19.1) /3+4(14.4) /3+(22.2) /3-C

i

11.8034 and

(4) ESS, Error Sum of Squares = TSS - B58T’ 23.2967-11.8034

11.4933

In order to obtain sum of squares due to Main Effects and

Interaction a second table is constructed as shown below.
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Two-way Classlficatlion of Main Effects.

: i LATRING : :
! WATER | {  TOTAL !
| i~ USER | NON-USER | |
[] ] 1 [} 1
| UBER | 3] =N 6!
' ' 16.1 ' 19.1 ! 35.2 E
1 L | 1 . ]

{ " NON-UBER | 57 3 !
! - 1 14.4 Y 22.2 1 38.6 '
K { ] 1 1
{TTOTAL ! R ! 12}
! { 30.5 ' 41.3 i 71.8 5
] [} 1 [}

(] ] ] [] (]

Decimal numbers at the left bottom of cells are the sum
of Prevalences -with referenca to the mafginal lables of Water and
Latrine Facilities and integers at the right top of the cells are
the replicates. Similarly totals and replicates of the main
effects are shown at the margins. This tsble will provide sum of

squares due to main effects and their interactions as shown

below.

(5) SSTZ,‘Bum of Squares due to 2nd Table

(16.1)2/3+(14.4)2/3+(19.1)2/3+(22.2)2/3-C
11.8034

H

(8) SSL, Sum of Squares due to Latrine
2 2
(30.5) /6+(41.3) /86-C

9.7200

(7) SSW, Sum of Sgquares dua to Watar
2 2
(35.2) /6+(36.8) /8-C

1.92 and
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