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This paper is a by-product of a mission
to Namibia in April 1993. Although
wrilten three years ago, the issues dealt
with are still relevant for the current

- UNICEF strategies for child survival
 protection and development.

‘Impact of WATSAN' on
Malnutrition and Early Chlld
Death:

The Need for an Integrated
Approach _
"The obJecuve of this article is to

review the conceptual basis and the pro-

grammatic implications of an integrated
- approach involving community based

~ universal access to safe water, hygenic .
practices and sanitation.

For this purpose, the conceptual

framework presented in Figures 1 and
2 will be used. In these Figures, house-
hold access to water and sanitation
pertains to the cluster of underlying
determinants related to services. Learn-
ing hygenic practices is included in the
interface between care and access to
services.

Diarrhoea as a Cause of Child Death
One and a half million children
under 5 years of age die each year in
Africa due to diarrhoeal disease. This is
more than one third of children under 5
years of age who die in the continent ev-
ery year. About two thirds of those who
die of diarrhoea are also malnourished.

1. WATSAN: Universal access fo safe water, improved hygiene
practices and environmental sanitation

Diarrhoea as Cause of Malnutrition

Duration of diat-

rthoea could statisti-
cally explain up to 18.

per cent of the gap in -
incremental growth in

length in children 3-36

months of age

* (Martorell, 1975).
‘Much of the nutritional

impact of diarrhoea is

mediated through:

1., decreased dietary
intake in mothers

' and children. In
children, the pres-

ence of diarrhoea is

associated with a

decrement of 15-20 |

per cent of the di-
etary intake from -
foods other than
breastmilk (Brown,
1990 and Martorell,
- 1990). In pregnant
mothers, diarrhoea
accounts for a de-
crease of 400 kcal/
- day, or 25 per cent

of usual dietary in- .

take (Lechtig
1972); -

2. increased fecal loss
because Qf malab-
sorption; and

‘increased catabolism because of
increased rate of basal metabolism.

‘The contribution of mechanisms 2
and 3 above, may be equivalent to fur-
ther decrease of 10 per cent of dietary
intake. This means that in children the
presence of diarrhoea is associated with
a decrease of up to 30 per cent of di-
etary intake. In pregnant mothers this
effect could be equivalent to a decrease
of up to 35 per cent of their current di-
etary intake. - "

Both inadequate dietary intake and
high prevalence of diarrhoea interact
- synergistically to produce higher preva-
lence of maln.utrition (Lutter, 1990) par-

: contihued on page 16

Figure 1: Com:eptuul Framework on (uuses of Child Deuih
and Malnutrition
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ticulariy in low income populatlons
where these two factors are h1ghly
prevalent.

Simply stated, a malnourished body

weakened by diarrhoea is prone to in-
fectious diseases, becomes more mal- :
nourished and is then more susceptible
to further disease. If WATSAN prevents
- diarrhoeal disease, the downward spiral
of malnutrition and disease leading to -
death, can be partially prevented.

Food Equwalent of Increased
- Physical Activity

- In rural Africa, women, the fetchers
of water, often travel 3 km or more to
the nearest water point. Assuming two
journeys of 6km round trip per day, 12

,km/day) and an average walking speed
of roughly 4km per hour on uneven sur-
.faces; about 3 hours per day will be '
spent in fetchmg water. An additional
one hour must be allowed for queulng,
'wa1t1ng and restmg , ‘

‘For the average rural African
woman, roughly an ‘extra 178 calories
per hour will be expended whlle walk- -
ing to the water point and 210 calones
per hour while returning with a full wa-

ter pot. The energy expended in fetching .

‘a total of 20 litres (2 journeys) of water
per day will be 582 calories per day.

* This is 36 per cent of the usual dietary
.intake of these women (about 1600 cal/.
day). This is also the equlvalent of 166
- grams of grain.

In rural Africa, as in many rural ar-
eas of developing countries, most
women of reproductive age are preg-
nant, lactating or both. The above en-
ergy expenditure is enough to improve
fetal growth and produce a significant
decrease in the prevalence of low birth
weight babies if the woman is pregnant
(Lechtig et al., 1975). It is also enough
to notably improve breast milk output if
the mother is lactating (Lechtig et al.,

- 1979).

Women’s Time

Assuming an average 16-hour work-
ing day for the average rural African
woman and access to safe water within a

16

** important factor in

| Lihkag_és between
- WATSAN,

 child deaths

84 countries were used

- were statistically con-
. trolled.

one hour round tnp, the four hours spent
in fetching water can be reduced to one.
The three hours saved represent 20 per
cent of her available time. This means:

1. increased time to look for better op-

portunities for income generating ac-
tivities, resulting in improved access
to food at household level and

2. for the nursing mother, more time at
‘home to breastfeed and to care for
her child during the critical 0—24

~months period.

Furthermore, girls are often used to
help the mother collect water. The time

required for this pur-
pose may contribute to
- a significant disincen-

tive to sending girls to .
school - hence higher
rate of female illit-

eracy, which is another

children and women’s
care as well as for child
malnutrition and death
in Afnca

malnutrition and
'National data from’

to estimate this rela-
tionship. The analysis
involved a model with
malnutrition as the de-
pendent variable indi-
cators of household
access to food, access
to health services and
safe water and sanita-
tion and proxies of
child care as indepen-
dent variables. Possible
intervening variables

; Inu.de ﬂuio
household
- food security

Inadequate -
| dietary intake

In the first step, in-
dicators of each of the
three underlying causes
were selected in terms

of their association with the prevalence

of underweights. The second step was to -

identify the indicators of each cluster -
that presented the highest association
with malnutrition. These were then in-
troduced in a step-wise analysis. Two -
variables came otit as the best predictors
of nutritional status: :

‘1. The proportion of income allocated

for food. This is an indicator of de-
gree of financial access to food.

2. -The percentage of households w1th
access to safe water (see Figures 4.
and 5).: E

Interestingly, the strong association

continuéd on page 17
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with malnutrition, observed with the in- -

dicator percentage of rural population
below absolute poverty level, disap-
peared once the proportion of income
spent on food was introduced. This sug-
gests that association with poverty was
mediated by the level of resources allo-
- cated to food.

It should be acknowledged, how-
ever, that in this model the cluster of
«child care had very gross indirect indi-
cators such as education and total fertil-
ity rate. There is a great need for better
indicators of these causes such as time
of the mother allocated to care of her
children and herself. Availability of this
information will permit better analyses

. and better decisions. .
- The above review clearly supports

the linkages proposed in the conceptual
framework Qresented in Flgure 2. The
mechanisn§ are not only those related
-to higher p; evalence of dlarrhoea but

" also those related to increased physical

act1v1ty of women, and decreased time
for the care. of their children and for
themselves. .~ '

The 1nference is that WATSAN w1ll '

51gn1flcant1y contnbute to:

1) better we1ght gain during pregnancy
and lower prevalence of LBW ba— _
~ bies; . :

2) better nutrition of lactating women,
and increased breastmilk output;

3) lower prevalence of malnutrition and
lower under-five mortality rates in
children.

Need for an Integrated
Approach

~ The above inferences mean that
community-based interventions that in-

- clude universal access to safe water and

sanitation, coupled with improved
hygenic practices, will make a signifi-
cant decrease in the prevalence of mal-
nutrition and the under-five mortality
rates.

-~ These 1ntervent10ns will be partlcu-
larly effective in populations where the
coverage of WATSAN is low, house-
hold access to food is inadequate and

- malnutrition and under-five mortality

rates are high.-
These interventions would prov1de a

key complement to enhance the benefits -
. brought by activities aimed to improve -

household access to food and dietary in-
take. = ° |

" In areas hit by famine, the under-five

mortality rate is usually increased by

outbreaks of diarrhoea of increased se- -

verity and duration because of malnutri-
tion. Therefore in these areas, similar .

Asséssmeqt \
of the situation of

~ Action
based on the analysis and
available resources

Figure 3: The "I'ri'pl_e A Cyde

children and women

types of WATSAN
interventions should
be introduced to
minimize the occur-
rence of diarrhoea
and thereby obtain
optimal biological
utilization of food
aid. .
"At this point it
should be remem-
bered that the con-
ceptual framework
presented in Figure 1
indicates that the

Analysis three underlying -
of the causes of the | causes: food, health
problems and care are neces-

sary conditions for
good nutrition,

adequate development and hlgh survival

‘ rates

Cost of a WATSAN Project with

Impact on Child Nutrition and
Mortality

_ Options costing less than $30.00 per
capita are considered to be low cost.
Two preferred technologies with which
UNICEEF has extensive experience are
gravity feed schemes and small diameter
drilled wells with VLOM handpumps.

- Costs per capita for these technologies

differ from country to country and from

_ programme to prqgramme and depend
to.a great extent on the availability of

local human resources and equipment.
However, it is generally agreed that a
per capita cost of less than $10.00 is
achlevable with the above two options. -
India, rich in resources, with good -
10g1stlcal control over its programmes
and a strong industrial base, calculated
$0.56 per person per year for 20 litres of
potable water per person per day for 250
users for each handpump installed (State

of the World’s Children 1984). In

Bangladesh, the estimate was $2.00 per
capita per year. The Ethiopia cost value
of $1.70 per capita per year was based

on the cost of 21 wells drilled in 1990 in.

the Gambella Region. Similar estimates

“have been produced in Uganda. In all

cases, these costs represent capital in-
vestment (start up costs) and do not in-

- clude maintenance and other recurrént

costs. They include neither the cost of
sanitation nor that of learning hygienic
practices. ‘

The total estimated resources re--
quired to ensure universal access to wa-
ter, sanitation and adequate hygienic
practices by the year 2000, are $30 bil-
lion annually. The anticipated available

-resources are roughly $10 billion per

year. -

Cost-Effectiveness Estimates

Based on data from India and assum-
ing the installation of four handpumps
utilized by an average village population
of 1,000 in which 20 per cent are chil-

continued on page 18
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“dren under five years of age, a capital
investment of $560 per annum would be
needed to reduce diarrhoeal disease and
decrease malnutrition and death in 200
children through WATSAN. The esti-
mated cost per child would be about
$2.80 per year. The estimated cost per
case of malnutrition avoided is $19.00
and the cost per child death avoided is
$93.33:

In Ethiopia, the capital cost esti-
mates are three times higher: $8.50 per
child; $56.70 per avoided case of mal-
nutrition and $283.30 per child death
avoided, respectively. Both estimates
are in the lower range of similar costs of
interventions based on food supplemen-
tation (i.e. $5.00 — 500.00 per case of
malnutrition avoided. Ref: Nutrition ‘
Sectoral Paper for the ICAAC). Noclear -
estimates are available yet for compar- .
- ing costs of avoided child death.

‘Pragmatic Implications -
~ The strategy from the start should -
involve the people who suffer the prob-
lem as main actors in deciding and
implementing the solutions to alleviate

" or solve their own problems. For this

purpose, use the Triple A approach (see .
Figure 3). Involve the people in:

the assessment of their problem (is
there problems?) make the problems
visible. -

@ the analysis of the main determinants
that produce the problems. Develop a
common understanding of the nature
of the problems. Use of the concep-
tual framework presented in Figures

- 1 and 2 will help this process.

‘@ * deciding a simple plan of action.

prioritizing actions that should be’
implemented.

@ implementing the agreed actions.

@ re-assessing and re-analysing ac-
tions. ' '
In this way existing positive Triple

A cycles will be enforced and new ones

will be created. -

~ Planning Aspects

Thete is a need for Coordination of

‘WATSAN projects with other nutrition

and survival impact projects. The fol-
lowing suggestions could be useful in

Issue 8 * August 1996

faéilitating the integration of these ac-
tivities: '

® Use high prevalence of ‘malnutrition
and high USMR as criteria to priori-
tize the geographic areas where
WATSAN projects will be devel-
oped.

Prioritize the same geographic areas,
selected above for other projects with
impact on nutrition and.survival i.e.
breastfeeding, community-based nu-
trition rehabilitation, household food
security projects, control of Vitamin
A deficiency (VAD) and Iron Defi-

- ‘ciency Anemia (IDA).-

® Integrate activities aimed to improve
access to safe water with those aimed
to improve environmental sanitation
(i.e. latrines) and particularly with
~learning and internalization of hy-
gienic practices. ‘

@ Itis essential for-any W‘ATSAN in-

" tervention intended to contribute to a
nutrition impact to be community -

- driven, so that sustainability is en-
.sured and continued effectiveness is
obtained. - '

' »Figur:e 4: Underweight by Physical Access to Safe Water

Access to Safe Water (%)

r= - 49861; R2= .24861; Slope= -.30588 (SD= .06923)
Source: Lechtig et al. 1993

.Fi‘gure 5: Stunting by Physical Access to Safe \’Na_ier\
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In all cases ensure coordmatlon con-
vergence and directionality of activi-
ties. A useful tool for this purpose is
the regular use of the conceptual
framework at all steps of planning
and implementation.

Conclusions

1.

Community-based interventions
aimed at universal access to safe wa-
ter, sanitation and hygienic practices
will reduce the incidence, duration
and severity of diarrhoea, enable
women to participate more exten-

“sively in activities that would in-

crease their household access to
food; decrease their energy expendi-
ture in fetching water; improve the
dietary intake and nutrient utilization
of all family members; and increase
their presence in the home to care for

- the children and for themselves. -

‘Asa coriseqﬁence, the nutritional stz{-
‘tus of the family as a whole would

improve and the under-five mortality\

rate- would decrease at an affordable o
ccost. And the human right of univer-

sal access to safe water and adequate
sanitation will be attained.

In terms of practical 1mphcat10ns for

B planmng, it is suggested. that the as-.

sessment, analysis, action approach
and the conceptual framework for the-
analysis of the causes of malnutrmon
and death should be used as the key -
strategies to guide the incorporation
of these interventions in Country
Support Programmes. First priority
should be allocated to the regions
with the lowest coverage of access to
safe water, i.e. Africa. As a first step
it could be implemented in Area-
Based Programmes aiming to

gradual expansion at national level. &
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