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Health planners are turning more frequently to the data collected in large-scale household demographic
and health surveys for information on health needs, and for assessment of the impact of health interven-
tions. Measuring the effects of the use of health services on the mortality of young children is a complex
scientific problem because of the wide range of potential confounding variables. Using data from a
household demographic and health survey in 1985, in the twin towns of Mopti and Sevaré in central Mali,
this paper shows the extent to which antenatal care, assistance at birth, immunization and access to
water supplies and sanitation of different types affect early childhood mortality.

The effects of antenatal care and immunization on mortality are clearly positive. The risks of dying by the
type of assistance at birth are complex because of strong selection effects. No clear relationship between
mortality and water and sanitation arrangements emerged. The most important finding is the strong
positive effect of pregnancy monitoring on child survival, a striking result given the modest heaith services
then available to mothers. The problem of distinguishing ‘programme’ and ‘non-programme’ effects

remains.

Introduction

Household surveys are widely used in developed
and developing countries alike to describe recent
levels and trends in mortality and morbidity.
Whilst there is a large literature on the analysis of
the mortality component, especially on applica-
‘tions in the Third World (Hill and David 1988;
UN 1983a, 1984), the examination of the mor-
bidity data and the ancillary information on ser-
vice use and health-related behaviour is at a
much less developed stage (Kroeger 1983; Ross
and Vaughan 1986). Major health and demo-
graphic survey progammes are now under way in
many Third world countries (Institute for
Resource Development 1987; League of Arab
States 1989; UN 1983b). Their aims are various
but the principal reason for the recent growth
of interest in information collected through
household surveys is the demand for more scien-
tific population-based information on health
needs and priorities, as well as for more rigorous
evaluation of health interventions of all kinds, be
they immunization programmes or broader,
community-based schemes which may have com-
plex goals in addition to the improvement of

health. These demands are creating new prob-
lems for both data collection and interpreta-
tion. There is a need to specify as quickly as
possible a few key proxy variables which can be
used to detect early changes in attitudes and
behaviour. These may be the necessary pre-
cursors of changes in the outcome variables
related to sickness and mortality.

One of the general questions posed by those con-
cerned with the evaluation of health programmes
is whether changes in say, infant mortality or the
mortality of 1-4 year olds are acceptable as
measures of the effectiveness or otherwise of
programme effects (Ewbank 1984; Koenig et al.
1989; Rashad 1989). Significant changes in one
of these major variables may be difficult to
measure in the short-term, and even more dif-
ficult to link with a particular input in the form
of a health programme in the longer term (Chen
et al. 1981; Mosley 1986). Instead, indicators of
health status or measures of change in some of
the ‘process’ variables may be preferable as signs
of the effect of a particular health intervention.
This implies that we need to consider moreé
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.carefully the measurement of health-related

behaviour and health service use. Elaborate
research designs have been produced in an
attempt to answer the basic question: How much
of the measured improvement in mortality can be
attributed to the specified health intervention?
Much more use can be made of information
from household surveys not only for evaluation
but aiso for the periodic ‘calibration’ of the
routinely collected sources. Here, we illustrate
how data from a relatively simple household
health and population survey in central Mali can
be used to inform health planners and profes-
sionals about priorities and needs.

Mortality and health in central Mali

There is good evidence to suggest that levels of
childhood mortality have been exceptionaily high
in the Mopti region of Mali for a long time. The
survey conducted by the French ‘Mission Socio-
économique’ in ‘le delta intérieur du Niger’ dur-
ing 1958-61 revealed that in the 1940s and 1950s,
at least half of all children were dying before
their fifth birthday (Mission Socio-Economique
1961). The 1961 national demographic survey,
although less detailed, indicated that these levels
were higher than elsewhere in Mali (Mali 1965).
Unfortunately, the 1976 census omitted the key
questions on children ever-born and surviving.
The questions on births and deaths in each
household in the year before the survey which
were included have been shown to produce
serious under-estimates of mortality before the
census (Mali 1985; Traoré et al. 1989). A series of
rural surveys in the Mopti region conducted dur-
ing 1981-2 showed that childhood mortality
amongst the Fulani of the Mopti region, the
dominant ethnic group of the inner Niger flood
zone, had remained at about the same level as
that indicated by the 1956-8 surveys (Figure I;
Hill 1985; Hill et al. 1982). These recent surveys
all included full birth histories which show that
mortality rates for 1-4 year olds were especially
high, a common feature of mortality patterns in
much of West Africa (Blacker et al. 1985). The
most detailed national survey so far, the 1987
Mali Demographic and Health survey, shows
once again the two essential features of child-
hood mortality in Mali - the high levels prevalent
in the Mopti region and the high ratio of the
mortality of 1-4 year olds to the mortality of
infants (Table 1).

Table 1. Estimates of childhood mortality in Mali 1977-86

1000.q 1000.q 1000.q
10 4 1 50
Region
Kayes, Koulikoro 125 176 279
Sikasso, Ségou 126 137 246
Mopti, Gao, Tombouctou 172 251 380
Bamako n 100 165
Mali 131 170 279

Source: Enquéte Démographique ¢t de Santé au Mali 1987,
Table 6.4.

The mortality estimates from the different
sources, including the 1985 survey of the towns
of Mopti and Sevaré discussed in detail here, are
summarized in Figure 1. Childhood mortality re-
mains high in the Mopti region and there is no
sign of improvement in the rural areas or even in
the two towns of Mopti and Sevaré. Mortality
levels in the Niger flood zone (‘le delta intérieur)
remain exceptionally high: about half of all
Fulani children born there die before their fifth
birthday.
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Figure 1. Childhood mortality trends in the Mo;ui region of
Mali 1942-1983

Mortality in the twin towns of Mopti and Sevare
is nonetheless lower than in the surrounding
rural areas. Life tables calculated for the five
year period before the birth histories were col-
lected in 1985, indicate that the infant mortality
rate in the two towns was about 130 per 1000
and that one-third of children were dying before
age five. By comparison, for the Fulani groups
resident in the Niger flood zone, infant mortality
rates were about 220 per 1000. The central
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question is: what factors are responsible for the
improved survival chances of children in Mopti
and Sevaré compared with those for children in
the surrounding rural area? Are the health
facilities in the towns the key ingredient, or is the
explanation more to do with better living stan-
dards, housing or sanitation arrangements?

To answer such questions, we turn to the 1985
survey data, particularly the birth history data
which contains the information on the dates of
birth and death (where applicable) of all the
children in the survey. Life tables can be readily
constructed from these data for all the recorded
births, but in order to examine the effects of
household variables on child mortality, most of
the analysis was concentrated on the survival of
the last born child.

The survey of Mopti and Sevaré

The survey of a sample of 2243 households in the
two neighbouring towns of Mopti and Sevaré
(total populations estimated as 47 000 and
22 000 respectively) was undertaken with the
collaboration of the Ministry of Health and the
Sahel Institute, both to examine the value of in-
cluding some health questions in a household in-
terview, and to provide baseline data in advance
of a much enlarged immunization programme
together with an accompanying primary health
care package. In 1985, there were large numbers
of destitute people living in temporary huts and
tents on the edge of the built-up urban area
(‘la population flottante’). To allow separate
analysis of the health and demographic charac-
teristics of this group, these households were
over-sampled at the request of the Malian authori-
ties. All the results presented here, however, have
been weighted to produce figures which are repre-
sentative of the total populations of the two
towns,
/ -~

The questionnaires were much simpler than those
used by other demographic and health surveys,
but the same sorts of questions on health and the
use of health services were asked. The 1985
survey consisted of two main questionnaires, one
enquiring about characteristics of the dwelling
and about the demographic attributes of the
household members, answered by the head of
household. A second questionnaire was com-
pleted by a female interviewer for every woman

of reproductive age and included a full maternity
history, as well as a number of more detailed
questions on the health and care of the last born
child. This structure is typical of many health
and populations surveys being conducted or
planned in developing countries.

Data analysis

The file of last born children from Mopti-Sevaré
contained 2548 cases which is too few for
analysis using life tables with more than two or
three control variables. To simultaneously adjust
for the effects of some of the many factors which
influence childhood mortality, two different
approaches are commonly used. One involves the
use of proportional hazards models (Trussell and
Hammerslough 1983) or other multiple regres-
sion techniques such as logistic regression. An
alternative and simpler method is to reduce the
number of confounding variables to a minimum
and to calculate the relative risks of dying for
just a few well defined sub-groups of the popula-
tion. This latter approach seemed more appro-
priate for the analysis of the Mopti-Sevaré data
for two reasons. One is that the population of
the two towns was relatively homogeneous with
reference to education (86% had never been to
school), and to income (generally poor). The
socio-economic status of households could be
quite effectively described using a two-fold divi-
sion of educational status combined with a three-
fold division of wealth (Table 2). After some
tests, it was found that the ownership of one or
more household possessions (a radio, a refri-
gerator, a moped, and a dresser or chest of
drawers), effectively discriminated the poor from
the slightly better off. A second reason for the
simple approach to the data analysis is that many
of the health measures whose effect on child sur-
vival was being examined are also categorical
variables with only two or three levels. For ex-
ample, the type of assistance received at birth,
the place of delivery or the immunizations re-
ceived are all simple variables of this type.

To compare mortality among children exposed
to different health interventions and household
circumstances, the relative risk (R) of dying for
the last born children within these groups was
calculated using the 1(x) function of the life
table (the cumulative probability of dying bet-
ween birth and age x) constructed from the birth
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Table 2. Social class categories used in the apalysis

Education Index of wealth

of

mother No possessions One possession Two or more

possessions

Codes ©) n )

No schooling ) A B C

(fowest)
Some schooling () D E ) F
(highest)

The possessions used in the index of wealth were ownership of a radio, a refrigerator, a

moped or a dresser/chest of drawers.

histories. As both education and social class are
controlled for in the analysis, the relative risk of
dying following exposure to any variable can be
summarized for the six sub-groups shown in
Table 2 by a weighted average relative risk.

Anticipated effects of specific factors

Prenatal and postnatal care

Pre- and postnatal care has a potentially large
impact on neonatal mortality, as has care at
delivery (Jelliffe and Jelliffe 1987; WHO 1986a).
To estimate the impact of such interventions in
Mopti and Sevaré, the relative risks of dying
before the ages of 1 month and 5 years were
calculated. This was carrried out for groups of
women exposed to different types of pregnancy
monitoring (doctor, nurse, ‘other’ or none) and
for women assisted at birth by different types
of attendant (doctor, midwife, traditional birth
attendant, mother or ‘other’). (Information was
also available about place of birth but this was so
strongly related to the type of assistance at birth
that separate analysis of place of birth would
have been pointless). If effective, interventions
before and at the time of birth would be expected
to have their greatest impact on mortality in the
first month of life; the relative risk, (R), of sur-
viving up to five years, was included simply to
act as a comparison.

Immunization

The main use of the immunization information
in this study was in calculating the relative risk of
dying associated with a lack of immunization,
that is, the risk of dying among those receiving
no immunization, relative to the risk of dying

among the immunized. Given the importance
attached to immunization, coverage levels were
calculated for the four vaccines for which infor-
mation was available by dose and age. Following
World Health Organization (WHO) guidelines
(WHO 1986b), children were divided into those
fully covered (receiving the requisite number of
doses for each vaccine by the age of two) and
those receiving only partial or no cover.
Coverage levels for each of the four vaccines
were then calculated, as were drop-out rates for
polio and DPT vaccination. Such figures are of
particular use in evaluating the progress of any
immunization campaign.

To analyse the impact of immunization upon
child survival, a summary variable covering all
four vaccinations was computed, dividing
children into those receiving ‘full’ immunization,
‘partial’ immunization and no immunization at
all. ‘Full immunization’ means immunized with
the four major antigens (BCG, polio, DPT and
measles) according to WHO recommendations
(WHO 1986¢).

Although life table analysis was confined to
those ‘partially immunized’ and those receiving
‘no immunization’, the proportion ‘fully im-
munized’ with all four vaccines was of particular
interest in its own right. Indeed, it is now
customary to calculate such an overall figure
wherever possible (WHO 1986¢) as it provides a
useful single figure to describe overall levels of
immunization. Additional analysis included
cross-tabulations of the health care interventions
named, with variables such as mothers’ age and
education, and with each other.



" "Household water supply and sanitation

Equsqre to the many bacterial, viral and
parasitic pathogens that cause diarrhoeal disease
is .medlat'efl by a household’s water supply and
ton}et facilities. The impact of such facilities on
chl.ldhood mortality in Mopti and Sevaré was
estimated ‘by calculating the relative risk of dying
among children exposed to these different facili-
ties at 0-6 months, 0-12 months and 0-5 years

The risk of dying was expected to decrease over'
these age groups amongst those with good water
and sanuation if water and sanitation did indeed
:g\: an ltndﬁpend:_ent impact on child survival

controllin i
oot g tor the effects of education

Results

Impact of antenatal care on child mortality

Over half.the women in the study (58%) had
been. ‘monitored’ at least once during pregnancy
and in general, their offspring had a lower neo-
nata! mortality rate than children from ‘un-
monitored’ pregnancies, when examined without
contrqﬂing for education and social class. The
exception to this was the group whose pregnancy
had been ‘mpm'tored’ by an unspecified ‘other’
person. Their offspring had a higher neonatal
mortality level than even the ‘unmonitored’
group. Numbers were small in this ‘other’ group

however, and the exact type of monitoring was,
not specified. The risk of dying in the ‘un-
monnorgd' pregnancy group was therefore com-
fared with each of the other delivery groups in
urn.

Comparigon of ‘unmonitored’ with ‘monitored’
pregnancies suggested that pregnancy monitor-
Ing was associated with a significant reduction in
neonat.al mortality, even when controlling for
education and social class (relative risk = 1.52:
Table 3). Such a simple comparison is misleading:
h.owever, in that mortality reductions varied con-
" siderably according to the person monitoring the
pregnancy..ln cases where either a doctor or
" nurse ‘monitored’ the pregnancy, neonatal mor-
. tallt)f was significantly lower than for ‘un-
" monitored’ pregnancies (relative risk — 1.66;
_ Ta‘ble 3). The risk of neonatal death amoné
| children of ‘unmonitored’ pregnancies was, for
' example, twice as high on average as that among
| those ‘monitored’ by a doctor (p < 0.05).

Allan G Hill and Nicola Dollimore

Table 3. Relative risk of dyi i
) I ying (R) for child
mothers did or did not make use of antenatai clar:cn Hhose

Slocia] Ages of children
class <1 month >S5 years
R R
A (lowest) 1.27 1.24
(0.66-2.43) (0.95-1.63)
B 2,12 1.59*
(0.84-5.36) (1.12-2.28)
C 3.85* 1.99°+
(1.06-13.92) (1.24-3.21)
D 4.07 1.85
(0.67-24.62) (0.76-4.50)
E 1.35
. (0.46-3.95)
F (highest) 3.20 4.199e
. (0.12-84.25) (1.56-11.22)
Weighted 1.66* 1.520¢
average (1.04-2.65) (1.26-1.83)

Notes: See Table 2 for expl i i ivisi
planation of social ¢l

Jo b oos A class divisions.

-. = insufficient cases for analysis.

95% confidence limits in brackets.

Monitoring by a nursé was associated with an
éven greater reduction in neonatal mortality
although the differential mortality betweer,
Pregqancnes ‘monitored’ by a doctor and those
mqm;ored' by a nurse was not large or
statns}nca]ly significant. In comparison, the data
prov.ldec_i no evidence to suggest that the
(r;z)ocr::)trormg of pregnancy by persons other thana
Or nurse was associ i i
ment i prse v ated with any improve-

§|mllar associations between pregnancy monitor-
Ing and mortality were also noted beyond the
neoqatal_ period, suggesting that pregnancy
monitoring was not the sole cause of the in-
creas;d survival. If this had been the case the
relat!ve risk of dying among children of "un-
monitored’ pregnancies would be much greater
during the first month of life than from age 0-5
years. The results are, however, impressive,
especially as women who were ‘monitored’ may
have beep the ones who had problems in their
pregnancies. In this case there would have been
fm over-representation of high risk cases in the
momtonjed' group. Despite this possibility, a
substantial reduction in mortality was still noted
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in the ‘monitored’ group (despite the extremely
basic nature of the medical services), and the full
benefits of pregnancy monitoring may well be
being underestimated.

Impact of care at delivery on child mortality

Preliminary analysis of the data (without con-
trolling for education and social class) showed an
unexpectedly high level of neonatal mortality
among those born in hospital or delivered by a
doctor (around 40 per 1000 births in both cases).
Such high risks of dying in the neonatal period,
given that infant mortality was about 130 per
1000, suggests that births in hospitals or attended
by a doctor are those which develop or are likely
to develop complications. The effect of health
interventions at the time of birth cannot there-
fore be realistically calculated for these deliveries.
It would be enlightening to know why so few
women opted to give birth in hospital, the resuits
at this stage suggesting that the only motivation
strong enough to persuade a woman to accept a
hospital-based birth is the sudden complication
of a pregnancy or a delivery.

Exploratory data analysis also revealed a strong
association between place of, and assistance at,
birth. Almost all inidwife-assisted births (97.7%)
took place in a clinic: 86.5% of deliveries assisted
by a doctor occurred in hospital, and 98.2% of
births attended by an ‘untrained’ assistant (tradi-
tional birth attendant (TBA), mother or ‘other’)
occurred outside any health centre. With such a
strong relationship between place of birth and
assistance at delivery, there was little to be gained
by detailed analysis of the effects of both vari-
ables. Care at delivery was therefore analysed in
detail using ‘assistance at birth’ status, as this
information was more detailed than that given
for place of birth. Early analysis (prior to con-
trolling for education and class) showed a lower
level of neonatal mortality for midwife-assisted
births than for any other births, and so the risk
of dying among other neonates was compared
with the risk for midwife-assisted births.

Among those delivered by an untrained assistant
(Table 4), the risk of dying in the first month was
significantly greater than among the ‘midwife’
group (R = 2.16, p < 0.001). Inclusion of TBAs
in the category of ‘untrained assistant’ was not
strictly correct as an estimated 23% of Mali’s
TBAs are trained (WHO 1986d). Despite the
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training of some TBAs and the extensive prac-
tical experience of others, the risk of neonatal
mortality was found to be 2.24 times greater
among TBA deliveries than among midwife
deliveries, although this result was not statisti-
cally significant. The risk of neonatal death was
even higher in cases where the pregnant mother
had received no assistance at birth - 2.66 times
greater than for children delivered by a midwife
(p < 0.01).

Table 4. Relative risk of dying (R} for children delivered by
an untrained assistant versus a midwife

Social Ages of children
class <1 month <5 years
R R
A 2.59+* [.73¢*
(1.30-5.14) (1.31-2.30)
B 1.82 2.06%*
(0.69-4.78) (1.43 -2.97)
[of 1.21 2.13%
(0.354.21) (1.21-3.79)
D 3.63 2.51¢
(0.63-20.89) (1.014.48)
E 1.34
(0.40-4.48)
F
Weighted 2.16°* 1.89¢*
average (1.32-3.52) (1.55-2.31)

Notes: Deliveries by a doctor are excluded. See text for
explanation. See Table 2 for explanation of social class
divisions.

* = p <0.05 ** = p <0.01

.. = insufficient cases for analysis.

95% confidence limits in brackets.

Delivery by a midwife was associated not only
with a reduction in neonatal mortality when
compared with untrained assistance at birth, but
also with a significant reduction in childhood
mortality (0-5 years of age). As previously ex-
plained, this suggests that care at delivery is not
the sole cause of the mortality differentials

identified.

Overall therefore, a clear pattern of improved
survival was identified among children whose
mothers had been ‘monitored’ by a doctor or
nurse during pregnancy, and who were assisted
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b -at childbirth by a midwife. It is impossible to
- conclude from these results that care received
before and during delivery causes such reduction
. in mortality, but the reductions are so large that
the overall findings are encouraging. Moreover,
these calculations only measure the association
of pre- and postnatal care with the mortality of
live-born children. Antenatal and postnatal care
also reduces the stillbirth rate and maternal mor-
bidity and mortality (Ebrahim 1985; Kwast 1989)
~ @ particularly important consideration in West
Africa, where the maternal mortality rate is very
high, an estimated 700-1000 maternal deaths per
100 000 live births (Graham et al. 1989). The
overall benefits of very simple pre- and postnatal
interventions are thus likely to be much greater

! than these results suggest.

Immunization coverage levels and drop-out rates

i Remarkably few children were fully vaccinated
F against any of the six EPI diseases (Figure 2).-
BCG coverage was by far the highest with 42.3%,
of children under age two fully vaccinated. Vac-
' cination coverage levels were much lower for
vaccines which could not be given at birth. This
. suggests that, in most cases, vaccination is not
l the result of a mother’s active efforts to have her
child immunized, but is simply a by-product of
- unrelated contact with health services. Given that
“ 57% of mothers gave birth in a clinic, it was not
surprising to find that a vaccine which is given at
‘birth (BCG, for instance), was most commonly
§' received, as contact with health services is far less
‘frequent or widespread after childbirth. High
~dropout rates for DPT and polio vaccination
also suggest that vaccination (61% and 56%
respectively do not complete the course) may be a

e B R T Py I Sy e
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Figure 2. Immunization coverage by the age of the child
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product of an unrelated contact with the health
services, or it may be a reflection of the irregular
supply of vaccines in central Mali,

Although drop-out rates are very high in Mopti
and Sevaré, the overriding problem is not the
proportion who drop out from a course of DPT
or polio inoculations, but the large proportion
not presenting for any such vaccinations 91%
and 96% of all children respectively). The lower
proportion of children protected against measles
(7.3% of those under two years old) is worrying
because of the prevalence of the disease in
tropical Africa. Indeed, at the time of the survey,
there was a measles epidemic and 42% of last
born children ill during the fortnight before
interview were reported to have measles. In
Bamako, a partially successful immunization
campaign had prevented some transmission of
measles in 1983 and 1984, but in 1985, a new
epidemic coupled with an enlarged population of
susceptible children led to a huge rise in measles
and overall death rates (Fargues and Ouaidou
1988). Data from Guinea-Bissau, from Senegal
and from other comunities stress the lethal ef fect
of measles in crowded conditions such as prevail
in Mopti and Sevaré (Aaby 1989).

Impact of immunization on childhood mortality

Immunization was associated with a considerable
reduction in the risk of dying - more so than with
any other intervention studied. Since only 7
children (0.3%) were fuily immunized for age
against all six EPf diseases, the risk of dying
among children receiving no immunization was
compared with those receiving at least some
immunization (so the comparison was between
those with no immunization and those with
partial immunization). T~

The risk of dying among children not immunized
ranged from twice to nearly eight times as high as
that among partially immunized children (for
results where p < 0.05). When averaged over the
different social classes, the risk of dying was ap-
proximately three times as high - this risk vary-
ing little over the different age groups analysed
(Table 5). This similarity across age groups sug-
gests that immunization alone cannot account
for the improvement in survival, otherwise the
relative risk of dying in the first six months
would be lower. During this period, children are
protected against many immunizable diseases by

b
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Table 5. Relative risk of dying for children with no imunization compared with those partially

immunized
Age of children
0-5
i 0-5 1-11 0-2
csl:mssa‘ months months years years
3.84%*
4.34°* 4.88+* 3.26°*
A (2.56-7.35) (3.17-7.52) (2.27-4.70) (2.77-5.33)
B 1.84 2.27e* 1.97+* 2.18¢*
(0.96-3.54) (1.43-4.25) (1.33-2.93) (1.50-3.18)
C 3.64¢%° 2.45¢* 2.84¢* 2.64%*
(1.60-7.07) (1.41-4.25) (1.774.57) (1.65-4.23)
D 3.88° 3.40* 5.68%
(1.06-14.26) (1.06-10.85) {2.14-15.0T)
2.26
10.22 7.19 2.85
£ (1.10-94.83) (1.29-40.01) (1.00-8.10) (0.92-5.51)
5.92
5.08 5.97 7.81
F (0.93-27.94) (1.55-22.97) (2.17-28.11) (2.60-13.50)
* . 3.01**
ighted 3.35% 3.29¢ 2.85¢
awv:lrirgl:e {2.39-4.68) (3.21-3.38) (2.27-3.55) (2.45-3.69)

Notes: For explanation of the social class divisions, see Table 2.

* = p<005 **=p<00l
.. = insufficient cases for analysis.
95% confidence limits in brackets.

the presence of maternal antibodies. Nonet‘he-
less, the improvement in survival for lhos; im-
munized is so large as to be very encouraging.

These results appear to contradict suggestions
that vaccination has a minimum impact on sur-
vival because of competing risks. Such sug-
gestions have, however, been based on the
assumption that malnutrition increases the case
fatality rate of infectious diseases and heqce that
malnourished children saved by vaccination are
likely to die from alternative disea;es. Aaby's
alternative hypothesis is that crowding and age
are more important determinants of the measles
case fatality rate where measles is concemed
(Aaby 1988). Even a moderately effective
measles vaccination programme would thgn have
a real impact on survival rates by reducing the
number of measles infections, raising the‘ mean
age of attack and impeding the clustering of
cases,

As with antenatal care and interventions at the
time of delivery, it is not possible to conclude
that improvements in survival noted hgre are
Caused solely by immunization. These gains are

so large however, that at least some_ of the
improvement is likely to be a result of immun-
ization and the results are highly encouraging.

Water supply and sanitation

Impact of water supply on child mortality

It has often been postulated that the amount of
water available to a household is inversely cor-
related with mortality, since the health benefits
derived from the hygienic use of water are not
only for direct consumption, but also.for wash-
ing, cooking, bathing and hand washing (Esrey
et al. 1985; Feachem 1984; Feachem et al. 1978).
Utilizing public sources of water fre.quent.ly neces-
sitates queuing and long labourious journeys
and, it is thought, are thus used less for washing
than more convenient, private sources. It was
therefore surprising to find on an initial ex-
amination without controls, that water from
private standpipes was associated with highgr
mortality than water from wells and public
standpipes. The risk of dying, using other water
supply groups was then compared with the risk
of dying in the ‘public standpipe’ group.
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s After cdn‘trolling for education and socijal class,
there was little evidence to suggest that the type
of water supply had an impact on child mortality.
The few findings that were statistically significant
supported the initial observation - namely that
water from taps and private standpipes was
associated with an increased risk of dying.
Overall however, the resuits were inconclusive -
t{ar the finding that water from pools or the
river, not surprisingly, was associated with a
significantly greater risk of dying than water
from public standpipes.

These results do not suggest however, that water
supply has no impact on childhood mortality ~
only that the type of water supply does not
appear to be associated with differentials in child
mortality. Many water-related diseases, although
all .potemially transmitted by drinking con-
.lammz.ned water, are also ‘water-washed’ - that
is, their ‘incidence will fall following increases in
the volume of water used for hygienic purposes,

¥ irrespective of the quality of that water’

(Fegchem et al 1978). If diarrhoeal and other in-
fectious diseases are primarily water-washed in

* Mopti and Sevare, then the water quality is of

liu_le importance in determining childhood mor-
tality, and the quantity, availability, convenience
find refiability of the water supply may be more
important. Moreover, respondents only stated
the type of water supply in the household and
~ were not asked what water supply they actually
{ used or how they stored water.

» Information only on the type of water supply
may therefore be a poor guide to the overail
effects of water supply on childhood mortality,
as the incidence of water-related diseases is also

] determined by a wide variety of other factors,

1 such as water storage arrangements (Conteh
et al. 1990). In The Gambia, the connection bet-

. ween diarrhoea and quality of water in the house-

* hold was also shown to be quite weak, partly

because young children drink from a variety of

: sources and not just their own household’s water
. supply (Pickering et al. 1986).

Impact of sanitation on child mortality

Toilet facilities were classed in three categories
- flush, WC, latrine and ‘other’. Virtuaily all
hogsgholds had a latrine and other types of toilet
v facilities were comparatively uncommon. As a
result, comparison of mortality risks associated
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with different toilet facilities proved very dif-
ficult and was limited to the categories ‘latrines’
and ‘other’ (mainly none) facilities. Even then,
the risk of dying for children in households with
no latrine, relative to those with a latrine, could
only be calculated for uneducated classes in the
lower two social groups (Table 6). -

Table 6. Thc relative risk of dying for children in
households without a fatrine compared to those with a latrine

Social Ages of chiidren

class 0-6 months < 1lyear < § years

A 1.24 1.54* 1.59+
(0.75-2.05) (1.02-2.34) (1.18-2.14)

B 0.80 0.79 0.68
(0.14-4.54) (0.24-2.55) (0.28-1.62)

Weighted 1.20 1.43 1.46*°

average (0.74-1.94) (0.97-2.12) (1.10-1.93)

Notes: See Table 2 for explanation of the social classes. There
were too few cases for an analysis using social classes CtoF.
* = p <0.05 ** = p <0.0!

Despite the unequal distribution of cases between
different ‘toilet facility’ groups, latrines were on
average associated with a statistically significant
reduction in childhood mortality when compared
with ‘other’ toilet facilities, both amongst those
with the lowest education and social class and
overall, in the 0-5 year age group. Whilst the
.relative risk of dying among those with no latrine
In some cases increased as larger age intervals
were considered, it would be rash to conclude
that toilet facilities were the cause of the
observed differentials in mortality.

Therefore, very little can be concluded from this
analysis of water and sanitation facilities,
especially as the information related only to the
facilities available 10 a household and not neces-
sari}y the ones used in practice. Badly fouled
lairines may deter people from using them, but
no details are available here about either the
hygienic condition, construction or design of
latrines - all of which influence the use of latrines
and their impact upon childhood mortality
(WHO 1983).

Discussion

Severgl interesting patterns of child-care
behaviour emerged during this study. As was
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expected, health services were used far more by
women in higher educational and social ciasses,
but surprisingly, did not vary much among
women of different ages. Only in the very highest
age groups (45-54 years) were there any dis-
cernible reductions in health care usage. Over
50% of women in the 50-54 age group, for
example, did not have their last pregnancy (result-
ing in a live birth) ‘monitored’, despite the greatly
increased risks linked with childbearing in later
years. It is possible however, that their last birth
occurred several years ago, when the risks were
less and the available health facilities fewer. In
contrast residential status was associated with
heaith care use. Recent arrivals in Mopti and
Sevaré received far less medical care than more
long standing residents. Obviously these and
other socio-economic characteristics interact
with each other, but these results do highlight the
particular need for access to health care for
recent arrivals living in the squatter settlements
around Mopti and Sevaré.

More important perhaps, the results suggested a
consistency in health behaviour. One group of
mothers make use of all or most of the limited
facilities available, whilst a second group are
rarely in contact witn the health services.
Mothers who were ‘monitored’ during pregnancy
by a doctor or nurse for example, also tended to
take advantage of other available health services.
Certain mothers thus appear to ‘care’ better for
their children than others, regardless of their
living conditions. Although a division between
‘good’ and ‘poor’ mothers would be very sub-
jective and difficult, some grouping of mothers
according to health behaviour would be needed
in a future study if the impact of specific health
interventions was to be evaluated in detail.
Evaluation of health interventions was also
limited in this study by the type of analysis used.
Confounding variables other than education and
social class such as duration and district of
tesidence could been taken into account if some
form of multiple regression had been used.

Despite the limitations of the approach adopted
in this project, the results are both interesting
and valuable. Even after controlling for the main
confounding variables, (education and social
class), pregnancy monitoring, trained assistance
at birth and immunization were all strongly
associated with a much reduced risk of dying
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during childhood. Monitoring of pregnancy and
assistance at delivery by a midwife were
associated with roughly a halving of mortality
risk. Immunized children were approximately
three times less likely to die before the age 5 than
were non-immunized children. These improve-
ments in survival are highly encouraging,
especially as they are associated with very basic,
inexpensive interventions. There was no evidence
to suggest for example, that monitoring of preg-
nancy by a doctor was preferable to monitoring
by a nurse - the latter being a much cheaper
alternative for health planners.

Monitoring of pregnancies appears to be a par-
ticularly promising intervention with con-
siderable improvements in survival despite the
possible over-representation of high-risk cases in
the ‘monitored’ group. The reductions in mor-
tality among those children delivered by a mid-
wife were also encouragingly high, especially
since virtually all these births occurred in clinics
with very basic facilities. Such interventions

- before and during delivery probably account for

the comparatively low infant mortality rates in
Mopti and Sevaré, as they are used by a sub-
stantial number of women. At least 59% of
children were delivered by a trained assistant, for
example, as compared with an average in Africa
of 44% (Kwast 1989).

In contrast, childhood mortality between age 1-4
years is extremely high and may be partially
explained by the very low vaccination coverage
levels in the towns. With such a large improve-
ment in survival associated with immunization,
and such low coverage levels at present, im-
munization is an intervention which particularly
warrants attention and has much potential for
reducing childhood mortality in Mopti and
Sevaré.

Contrary to initial expectations, water supply
and sanitation in general did not appear to be
associated with child mortality. This may be a
reflection of the type of questions used in the
survey which may have been too simplistic to
arrive at an accurate assessment.

Overall, the results suggest that large improve-
ments in child survival in places like Mopti and
Sevaré can be achieved through the use of very
simple, basic interventions such as pregnancy




monitoring, trained assistance during childbirth
and immunization, The rather modest quality
and nature of the services provided suggests that
a part of their effect must be through indirect
mechanisms, encouraging at least one set of
mothers to adopt patterns of behaviour which
have a positive effect on the health and survival
of their children. These mothers may have had
some special attributes which in this study we
have been unable to describe fully, but cir-
cumstantial evidence suggests that the health ser-
vices are having an indirect but positive effect on
health.

References

Aaby P. 1988. Malnutrition and over<rowding exposure in
severe measles infection: a review of community studies.
Reviews of Infectious Diseases 10: 478-91.

Aaby P. 1989. La promiscuité; un facteur déterminant de
la mortalité par rougeole. Chapter 13 in: Pison G, Van de
Walle E and Sala-Diakanda M (eds). Mortalité et societé en
Afrique. Institut National d'Etudes Démographiques.
Travaux et Documents, Cahier no, 124. Presses Uni-
versitaires, Paris.

Blacker JGC, Hill AG and Timaeus IM. 1985. Age patterns
of mortality in Africa: an examination of recent evidence.
International Population Conference 2: 287-98. 1USSP,
Liége.

Chen LC, Chakrabarty J, Sardar AM and Younus M. 198i.
Estimating and partitioning the mortality impact of several
modern techniques in basic health services. International
Population Conference 2: 113-42. [USSP, Liége.

Conteh al-H, David PH and Bauni E. 1990. Environmental
risk factors of childhood mortality in Liberia: evidence and
policy implications. In: Hill AG (ed). Health and mortality
in Africa. Demographic and Health Surveys Further
Analysis Series, No. 10. The Population Council, New
York and Institute for Resource Development, Columbia,
Maryland.

Ebrahim GJ. 1985. Social and community paediatrics in
developing countries: caring for the rural and urban poor.
Macmillan, London.

Esrey SA, Feachem RG and Hughes JA. 1985. Interventions
for the control of diarrhoeal discases among young
children: improving water supplies and excreta disposal
facilities. Bulletin of the World Hegith Organization
63: 757-72.

* Ewbank D. 1884. Uses of mortality data for evaluating the

success of specific health and development programmes.
Chapter IV in: Data bases for mortality measure-
ment. Population Studies No. 84, UN, New York
(ST/ESA/Ser.A/84).

Fargues P and Ouaidou N. 1988. Douze ans de mortalité
urbaine au Sahel. Institut National d’Etudes Démo-
graphiques. Travaux et Documents, Cahier no. 123.
Presses Universitaires, Paris.

Feachem RG. 1984. Interventions for the control of diarhoeal
diseases among young children: promotion of personal and
domestic hygiene. Bulletin of the World Health Organiza-
tion, 62: 467-76.

Allan G Hill and Nicola Dollimore

Feachem RG, Burns E, Cairncross S, Cronin A, Cross P,
Curtis D, Khan MK, Lamb D and Southall H. 1978.
Water, health and development: an inter-disciplinary
evaluation, Tri-Med Books, London.

Graham WJ, Brass W and Snow RW. 1989. Estimating
maternal mortality: the sisterhood method. Studies in
Family Planning 20: 125-35.

Hill AG (ed). 1985. Population, health and nutrition in the
Sahel. Kegan Paul International, London.

Hill AG and David PH. 1988. Monitoring changes in child
mortality: new methods for use in developing countries.
Health Policy and Planning 3. 214-26.

Hill AG, Randall SC and Sullivan O. 1982. The mortality
and fertility of farmers and pastoralists in central Mali
1950-1981. Research Paper 82-4. Centre for Population
Studies, London School of Hygiene and Tropical
Medicine,

Institute for Resource Development. 1987. Demographic
and health surveys: basic documentation. Columbia,
Maryland.

Jelliffe DB and Jelliffe EFP. 1987, Advances in maternal and
child kealth. Clarendon Press, Oxford.

Koenig MA, Fauveau V and Wojtyniak B. 1989. Potential
reductions in infant and child mortality through im-
munization programmes: evidence from Matlab,
Bangladesh. /International Population Caonference 1:
433-48. [USSP, Liége.

Kroeger A. 1983. Health interview surveys in developing
countries: a review of the methods and the results. /nzer-
national Journal of Epidemiology 12: 465-81.

Kwast B. 1989. Maternal mortality: levels, causes and pro-
mising interventions. In_ Hill AG and Roberts DF (eds).
Healh interventions and mortality change in developing
countries. Journal of Biosocial Science (supplement
no. 10). Pages 51-67.

League of Arab States. 1989. Pan-Arab project for child
develop t: basic docu, ion. Tunis, (in Arabic).
Mali: République du. 1965. Enquéte démographique au Mali
1960-1961. INSEE, Service de Coopération, Paris. Two

Volumes.

Mali, Ministére du Plan. 1985. Analyse du recensement de
1976: caracteristiques démographiques. Tome 3, Bamako.

Mission Socio-Economique du Soudan. 1961. L ‘alimentation
de populations du delta vif de Niger et de I'office du Niger,
Mali. INSEE, Ministére de la Coopération, Paris.

Mosltey WH. 1986. The demographic impact of child survival
programmes: implications for policy and programme
strategy. In: New avenues in health care organization:
from research to action. Center for Public Health
Research, Mexico.

Pickering H, Hayes R and Tomkins AM. 1986. Social and
environmental factors associated with child mortality in a
peri-urban community. Transactions of the Royal Society
of Tropical Medicine and Hygiene 3: 311-16.

Rashad H. 1989. Oral re-hydration therapy and its effect on
child mortality in Egypt. In: Hill AG and Roberts DF
(eds). Health interventions and monrtality change in
developing countries, Journal of Biosocial Science (supple-
ment no. 10). pages 105-14.

Ross DA and Vaughan JP. 1986. Health interview surveys in
developing countries: a methodological review. Studies in
Family Planning 17: 78-94.

Traoré B, Konaté M and Stanton C. 1989. Enquéte démo-
graphique et de santé au Mali 1987. Institut du Sahel,

RN WD e v

Using household surveys in Mali 347

Bamako and Institute for Resource Development, Colum-
bia, Maryland.

Trussell TJ and Hammerslough C. 1983. A hazard model
analysis of the covariates of infant and child mortality in
Sri Lanka. Demography 20: 1-26.

UN. 1983a. Indirect techniques of demographic estimation.
Population Studies No. 81. Department of International
Economic and Social Affairs, New York. (ST/ESA/
Ser.A/81).

UN. 1983b. The role of the NHSCP in providing heaith in-
formation in developing countries. Technical Study No. 3.
Department of Technical Co-operation for Development
and Statistical Office, NHSCP, New York. (DP/UN/
INT-81-041/3).

UN. 1984. Data bases for mortality measurement. Popula-
tion Studies No. 84. Department of International
Economic and Social Affairs, New York. (ST/ESA/Ser.
A/84).

WHO. 1983. Minimum evaluation procedure for water supply
and sanitation projects. WHO, Geneva. (CDD/OPR/83.1).

WHO. 1986a. Maternal mortality: helping women off the
road to death. WHO Chronicle 40: 175-83.

WHO. 1986b. Expanded programme on immunization:
mmunization policy. WHO, Geneva. (EPI/GEN/
86/7/REV 1).

WHO. 1986¢c. Expanded programme on immunization:
evaluation and monitoring of national heaith programmes.
WHO, Geneva. (EPI/GEN/86/4/REV 1).

WHO. 1986d. Neonatal tetanus: the invisible killer. EP1 In-
formation Series. WHO, Geneva.

Biographies

Allan G Hill is the Andelot Professor of Demography at the
Harvard School of Public Health, Until 1991, he was the
Reader in Medical Demography and Head of the Centre for
Population Studies at the London School of Hygiene and
Tropical Medicine. He worked abroad for many years in
the countries of the Middle East and North Africa, and more
recently in the countries of the West African Sahel.

Nicola Dollimore is a Research Fellow in the Tropical
Epidemiology Unit, Departmemt of Epidemiology and
Population Sciences, London School of Hygiene and
Tropical Medicine. Since compieting her MSc in Medical
Demography in 1988, she has been based in northern Ghana
where she has been working on the mortality effects of
Vitamin A supplementation.

Correspondence: Dr Allan G Hill, Center for Population
Studies, 9 Bow Street, Cambridge, MA 02138, USA.



