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Introduction 

Provision of water for house­
hold consumption is vital in Third 
World countries. Apart from te­
dious . work connected with the 
drawing of water from far away 
sources, the situation is charac­
terized by human sufferings in 
terms of poor health. According 
to a WHO survey of 91 develop­
ing countries in 1970, 1.100 
million or 86% of the rural popu­
lation in these countries were 
without reasonable. access to safe 
water. The situation was worst in 
South-East Asia and Africa with 
662 million or 91% and 136 million 
or 89% people respectively affect­
ed. By 1980 it was estimated by 
ECOSOC on the basis of country 
reports, that 29% of the rural 
population in Third World were 
served with safe water within a 
"reasonable" distance to safe water. 

In Malawi piped gravity water 
supply has played a significant roie 
in providing improved water in 
rural areas since the end of the 
1960's. These projects have in­
volved the population to be served 
not only in digging trenches and 
laying pipes but in all stages from 
the original initiative, the planning 
and implementation to finally the 
operation and maintenance of the 
project. Thus, the involvement and 
participation of the people is not 
only in order to reduce costs. 

A recent WHO/World' Bank 
Report on Malavi found that "ex­
cellent progress has jeen made, dur­
ing the past few years in the provi­
sion of rural water supplies and 
there is every indication that the 
impetus generated, principally thro­
ugh the success of the Ministry of 
Community Development and So-

cial Welfare self-help gravity (water) 
supply programme. This program­
me is undoubtedly the most impres­
sive of its kind encountered by the 
mission members and depends very 
largely on the involvement of the 
potential beneficiaries through the 
whole cycle of planning, construc­
tion, operation and maintenance". 
As a result of this involvement"a 
genuine sense of pride and owner­
ship in the projects is generated 
within the local communities. This 
is reflected by the fact that in all 
the schemes visited by the mission 
an extremely high level of main­
tenance was observed". 

Concerning groundwater sup­
plies, the shallow wells programme 
has since the 1970's had a similar 
approach as the piped water pro­
gramme. The borehole programme 
has been extremely expensive com­
pared with the two others. Recent­
ly, a new low-cost groundwater 
approach has been .launched, inte­
grating boreholes and wells. 

In a recent paper on the piped 
rural water supplies of Malawi, 
five factors are identified as the 
most important in creating the 
relative success of this programme. 

1) A long history of selfhelp. 
People have since many years 
realized that they will not 
get any improved conditions 
if they do not contribute to 
the work themselves. 

2) The evolution of the program­
me. 
Local leaders and people are 
cautious about the introduc­
tion of new ideas until it has 
been shown that these ideas 
will be of benefit to them. 
Therefore, each time piped 

water projects are introduced 
in new areas, a pilot scheme is 
carried out on a small scale in 
order to demonstrate to the 
people the feasibility of these 
projects. 

3) The evolution described under 
no 2) above together with the 
low breakdown records have 
generated a widespread popular 
demand in most parts of the 
country. 

4) Proper community organiza­
tion. 
Both party and traditional 
leaders are involved. Project 
officials have (formally) no 
direct contact with the popu­
lation but work through the 
recognized leaders. The leaders 
have on several occasions thro­
ugh their enthusiasm managed 
to encourage the population 
to go on with the work despite 
great difficulties for up to four 
years. 

5) Controlled growth of the pro­
gramme. 
This programme has grown 
within a small non-technical 
Department of Community 
Services with a relatively slow 
increase in numbers of staff. 
Another important factor is 
the concentration of the pro­
gramme to a few focal areas. 
The above mentioned paper 

concludes that "piped water sc­
hemes should not onlv be looked 
at from the technical aspect to t"e 
neglect of the vital element in the 
success of the programme so far, 
genuine community involvement. 
Neither should the community be 
looked at just as a source of cheap 
labour, however important this 
might be in itself. The aim of 
community participation should 
be to giveachance to the people 
to play a role in shaping their own 
future, give them personal dignity, 
self-confidence and a sense of 
responsibility". It may be argued 
that the approach outlined above 
should be applied in all aspects 
of rural development, if any signi­
ficant impact is to be expected. 
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Apart from the study by Glen-
nie, comprehensive, evaluations of 
the functioning and the utilization 
of water supplies have been done 
by the Christian Service Committee 
and the Centre for Social Research 
at University of Malawi, while 
there has been no evaluation of 
the health impact of improved 
water supplies. The authors of 
this paper are in co-operation with 
researchers in Malawi at present 
Carrying out such an evaluation one 
year before the intervention with 
improved water and one year 
after in three acres each with 
around ISO households. One of 
the areas will get improved water 
as well as hygiene education and 
sanitation promotion. The second 
area will get improved water only, 
while the third will act as a control 
area and wiH get no intervention 
during the first year after. 

Water supply and human health 

The impact of water supplies 
on the health status of the reci­
pients is based on their potential 
capacity to control water-related 
diseases. The latter have been 
divided into four main categories: 
waterborne, water-washed, water-
based and spread by insect vectors, 
of these, the first two are more 
directly related to poor and scanty 
household water supply than the 
last two. Water-washed diseases 
are divided into two groups: 
a) infections that affect eye and 
body surface With a limited epide-
milogical importance and b) diar-
rhoeal diseases, the most important 
of water-washed diseases because 

they constitute a leading 
cause of childhood morbidity and 
mortality. 

One of the most important 
benefits anticipated when improv­
ing water supply is improved heal­
th. However, it has been maintain­
ed that the recent popularity for 
support to rural water supply pro­
jects among donors and recipient 
.governments is due to the increafc 
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ing general interest in rural deve­
lopment. "For the aid donor -
nation, international and voluntary 
agencies - rural water supplies are 
visible evidence that their money 
reach the rural poor" contrary to 
much of capital investment and 
technical assistance. Further, 
"the current enthusiasm has led to 
a certain amount of wishful think­
ing about the benefits of village 
water supplies, to the extent that 
rural water supply is sometimes 
seen as promoting development on 
its own, and not as part of an 
integrated rural development pro­
gramme ... although water supplies 
are probably a necessary condition 
for achieving improvements in the 
rural economy and the public heal­
th, they are by no means a suffi­
cient condition. 

Therefore, what are the mini­
mum requirements to achieve bet­
ter health? It is now widely ac­
knowledged that not only water, 
but also sanitation and hygiene, 
are important in order to reduce 
water-related diseases. This would 
certainly be the case if complete 
water and sanitation facilities were 
installed in every house. However, 
with the present level of available 
resources only limited improve­
ments will be possible. Relatively 
few studies (in Hugh's review 
four in Africa) have evaluated the 
impact of improved water supplies 
upon health with studies both be­
fore and after intervention. 

Of the 43 studies reviewed by 
Hughes, several have shown that 
improved water supplies and hy­
giene have some effect on diar-
rhoeal disease (see also McJunkin ). 
This suggests that "previous atti­
tudes concerning the lack of docu­
mentation of health benefits asso­
ciated with water and excreta 
disposal projects may be un­
necessarily pessimistic Young 
children are those who benefit 
most. When improved water is 
combined, with improvements in 

hygiene and sanitation, reductions 
of 20 to 40 percent in dairrhoeal 
mobidity among children are not 
unusual Often the effect of 
increased water availability may be 
more pronounced than the effect 
of improved water quality. 

The minimum amount of water 
for daily consumption, which is 
required to prevent illness is not yet 
known. Also, it is difficult to deter­
mine an exact figure as the quanti­
ties needed vary with a number of 
circumstances. Hughes notes that 
data from the several studies in­
cluded in his review " suggests that 
volumes in the range of 20 - 30 
litres per capita and day may be a 
minimum required to yield reduc­
tions in diarrhoeal disease mor­
bidity" On the other hand, 
McJunkin in his literature review 
concludes that "fifty litres per 
capta and day should be a mini­
mum goal". 

Where water of good quality 
is provided it is often contaminated 
during collection and storage. 
Therefore, a good knowledge about 
the relationship between water and 
health, attained by hygiene educa­
tion, may be as essential as water-
quality at tap reducing water-
related diseases. It is then impor­
tant to determine the significance 
of inputs like improved water, 
organisation and management of 
water projects, participation hy­
giene education, sanitation pro­
motion and food intake, upon 
health and social conditions in 
order to find the most cost-effi­
cient solutions. 

Assessment of the impact of 
water and sanitation projects 

As pointed out recently in a 
document on "Minimum evaluation 
procedures for water supply and 
sanitation projects" evaluation of 
water supply and sanitation pro­
jects should be done in three 
stages, i.e. firstly, assessing whether 
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the facilities are functioning in the 
correct way, secondly assessing 
whether they are utilized by the 
population and thirdly assessing 
the impact. 

If there are deficiencies in one 
of the earlier of these stages, there 
is no reason to expect that the sub­
sequent stages will have any succes-
ful performance, as both function­
ing • and utilization are necessary 
(but not sufficient) conditions for 
the following stages. Therefore, it 
is no point to evaluate the utiliza­
tion until the functioning is satis­
factory and evaluation of impact 
will not be worthwhile until the 
facilities are properly utilized. 

If however, the functioning 
and utilization are known to or 
could be expected to be satis­
factory, the evaluation could aim 
at assessing the health and social 
impact of improved water-supply, 
hygiene education and sanitation 
promotion. A proposal for a 
number of hypotheses to be tested 
concerning what factors, according 
to the present state of knowledge, 
are thought to be of importance for 
attaining health and social impact 
of improved water supply and 
sanitation projects, are given in fig. 
1. The figure also indicates (with 
arrows) the relationships to be 
tested. 

Functioning of the improved water 
supply 

This assessment will mainly be 
done by the Department of Lands, 
Valuation and Water. It concerns 
the reliability of t*»e operation of 
the Various parts of the project 
like intake, pipes and taps. The 
focUs is especially on assessment 
of the operation and maintenance 
of the project by the population 
and the personnel. Of special 
importance is how replacement of 
spares is managed and how it is 
paid for. 

Social impact 

The present study evaluates to 
what extent there are changes in 

social, economic and health condi­
tions (output factors) due to 
intervention with improved water 
supply, hygiene education and sani­
tation promotion (input factors), 
see fig. 1. However, social and 
economic processes in a society 
are very complex. It is often diffi­
cult to determine what is the cause 
to a certain change. This is a major 
problem in all social sciences and 
therefore requires that the social 
impact is studied only in respect of 
very clearly defined variables, for 
which a relationship with the in­
put variables is known to exist 
or at least is expected to. The 
social impact will be measured 
as 

a) changes in utilization of watei 

- choice of water- source 
(whether improved or tradi­
tional source; maybe differ­
ent sources are used for 
different purposes) 

- distance of water-source 

- quantity of water used 

- water-handling 

- water-contamination 

- water-quality at consump­
tion 

b) changes in utilization of sanita­
tion facilities 

- proportion of people who 
use the facilities 

c) changes in social conditions 
other than utilization of water 
and sanitation facilities 

- time spent collecting water 

- attitudes to the water-sour­
ce available 

• appreciation of the quality 
of water 

- changing positions of power 
in the village (e.g. member­
ship of health committee; 
Malawi Congress Party 
branch committee etc.) 

There may also be other im­
pact on social conditions due to 
the project activities, but they 
are likely to be less tangible and 
more difficult to isolate from other 
changes, in society. Further, as 
pointed out earlier social and 
economic processes are indeed so 
complicated and interwined that it 
is virtually impossible to apply a 
cause-effect model in the analysis. 

It may therefore be that the 
change in the "output factors" 
is more influenced by other basic 
conditions in society rather* than 
by the input factors. In order to 
determine to what extent such 
other conditions (general change in 
society etc.) contribute to changes 
in the social impact variables, a 
control area without any inter­
vention, but with features similar 
to the two Intervention Areas, is 
included in the study. 

It is then crucial that from the 
onset of the study, such other con­
ditions are included for each of 
the households. These other condi­
tions to be covered are as follows: 

- household size and compo­
sition 

- formal education 
- socio-economic status (reli­

gion, power and influence, 
e.g. positions held by house­
hold members) 

- cash income 

- land ownership, tenure, 
right to use etc. 
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f lC. 1 THE RELATIONSHIP BETWEEN VARIOUS FACTORS WHICH HAY BE IMPORTANT IN ORDER TO HAKE WATER PROOWHES SUCCESSFUL 

INPUTS 

KMMLETXE, 

LEVEL OF TECHNOLOGY 

OMMNISrvflON OF PROJECT 

UWXRSTAHOINO 

OUTPUTS 

I RELIABILITY or the operation or 
improved water-supplies 

Ha UTILIZATION' 
WATER-USE PATTERN 

.1 JChoice of water-supply . 
(Water-handling \ 

5)Warer-contaoi nation \ 

> lib SOCIAL CONDITIONS 

THE VARIOUS WATER-
SUPPLIES AVAILABLE 
1)' water-quality 
2) location & spatial 

distribution 

SANITATION 
location.A .use 
of latrines 

\ 
HYC1 

HYGIENE tDUCATION 

I I I HEALTH CONDITIONS 

IENIC }a) skin- & eye-infections 
CONDITIONS 
habits, > b) diarrhoeal disease 
patterns -fl} 7 \ 

FOOD 
1) composition 
2) intake 
3) contamination 

- agricultural production 

- other production 

- standard of house, equip­
ment etc. 

- food (composition, prepara­
tion, consumption) 

Also, attitudes about the avail­
able water-supplies, health and hy-
gine conditions need to be studied. 
Information on these conditions 
is collected at the beginning of the 
study and then checked at various 
intervals depending upon the cha­
racter of the issue. 

Much of the change taking 
place may not necessarily improve 
living conditions but it may be the 
reverse at least to some people. The 
inequalities even among the poor 
may increase. Castro, Hakansson 
and Brokensha have reviewed a 
number of . indicators of rural 
inequality which show that land 
is the single most imoortant indica­

tor. Attempts will be made to esti­
mate any trends of changes in po­
verty. 

Health impact 

Health is a broad phenomenon 
with many aspects to consider. For 
an impact study some indicators 
must be chosen which have as 
close relationship as possible to the 
environmental and behavioural 
changes to be studied. In the above 
referred document "Minimum eva­
luation proceedures for water sup­
ply and sanitation projects" some 
recommendations are given : A 
good indicator should be : 

- a significant public health 
problem in the project area; 

- likely to change substantial­
ly as a result of the project; 

- easy to measure. 

The following are recommend 
C Q | as meeting these criteria; i 

- diarrhoeal disease; 

infection by common 
gut nematodes such as 
Ascaris; 

nutritional status of 
young children; and in 
some regions, 

- Guinea worm" 

To the above mentioned indi­
cators might be added skin-and 
eye-infections and in addition to 
nematodes the total parasite load. 

Children are those suffering 
most under poor living conditions. 
A high percentage of diseases is 
associated with bad hygiene, inade­
quate water personal use and lack 
of sanitation. Therefore, it is appro­
priate to assess the health impact 
of improved water, sanitation and 
hygiene as improved health of 
children. 
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Diarrhoea, dosease 

This is the most important 
water-related disease to be studied. 
The age group under five is chosen 
because diarrhoea! disease is most 
common and has the most vital 
importance in this group, especially 
under tha age of two. It is a well 
recognized disease among villagers 
and it can be studied through 
interviews and histories from the 
mothers. 

Diarrhoeal diseases are a hete­
rogeneous group of diseases caused 
by different infectious agents, bac-
terias, viruses and protozoas. These 
agents are fecal-orally transmitted 
but the modes of transmission and 
the relative importance of different 
routes varies (e.g. waterborne, food-
borne, person-to-person, animal 
contact ) So the impact of any 
change in environment or behaviour 
upon diarrhoea will be different for 
diarrhoeas of different-etiology. 

Skin-and-eye-infections 

Skin-infections, such as bacter­
ial skin-infection and scabies, and 
eye-infections, like conjunctivities, 
are conditions which are often 
associated with dirt and bad hy­
giene . Moreover, the duration of 
skin and eye-infections seems to be 
good indicators of routine child 
care 

In the present study the 
morbidity in diarrhoeal disease and 
skin-and eye-infections is studied 
through fortnightly visits to the 
homes and interviews with 24 
hours recall carried out by non­
medical personnel 

Parasites 

Intestinal parasites are com­
mon in developing countries. With a 
safe excreta disposal (if latrines 

are used also by children) and 
good hyginic practices in and a-
round the home a reduction in 
hookworm disease, ascariasis and 
trichuriasis can be expected. Dra-
cunculiasis is essentially waterborne 
and the prevalence may be affected 
by the introduction of safe water. 
Improved water supply will not 
bring about any immediate change 
in the schistosomiasis prevalence. 
However, as time goes on with 
sanitation promotion programme 
and health education, a reduction 
of the prevalence should be able to 
achieve. 

Nutritional status 

c. What is the effectiveness of 
hygine education? Will it re­
sult in larger quantities of 
water used? Will it result in 
a better awareness of for 
example washing hands after 
defecation? 

d. How will hygiene education 
effect the handling and stor­
age of water? 

e. How will pit-tatrines be ac­
cepted and in what conditions 
will they be kept? 

f. Will the introduction of lat­
rines and hygiene education 
effect also the defection ha­
bits of children? 

The nutritional status is an 
important measure of the general 
wellbeing of a child. The main 
factors that interfere with a'child's 
growth potential are infections, 
especially diarrhoeal disease, and a 
defieient diet. Diarrhoea seems to 
be the. most important factor be­
hind malnutrition except in situa­
tions when food availability .is ex­
tremely low. Attempts have been 
made to find a relationship between 
water-supply and malnutrition. 
However, the situation is complex 
and it has not been possible to draw 
any conclusions. It is uncertain 
whether, water purity alone matters 
or whether the more complex 
relationship of unhygienic prac­
tices is the most important. 

Conclusions 

The questions to be answered 
are: 

a. Can a water-source of good 
quality and with a tap in re­
latively closeness to people's 
houses reduce both water-
borne and water-washed dis­
eases? 

b. Will people use larger quan­
tities of water when it is more 
easily available? 

iSource : Term 

g. Can a good intervention pro­
gramme of water supply, sani­
tation and hygiene education 
reduce the incidence of diar­
rhoeal disease, decrease the 
intestinal work load and im­
prove the nutritional status? 

h. What socio-economical changes 
will take place in the villages? 

Analysis of data concerning the 
households in the survey will be 
done by relating these to water 
use and sanitation to household 
background factors e.g. what is 
the consumption of water in the 
household when the mother is 
well educated, has many children 
under five, is young, father is 
absent etc. Multiple regression ana­
lysis will be used to assess the 
relative importance of different 
background factors as predictors of 
water - and hygienic behaviour.The 
data for individual children will 
be analysed in the same way re­
lating child illness and feeding 
pattern' to different background 
factors. 

Hypothese about the conse­
quences of various types of inter­
vention can then be made and then 
be tested in the interventions which 
are going to take place in the villag­
es. 
' 9,1984 
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