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Abstract
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The mortality of sub-Saharan African populations is notable twoon 


counts: 
 the average level is the highest in the world for any aqgregate 

population of the sa n q and the acie patterncitude, of that mortality is 

distorted bv exceptioala loss in early childhood]. Altluqh it ray have been 

typical of early o-ern 'urcean mrtality,Y in the contemporary world, this 

age pattern of mortality is eyclusi%,e to Africa. (Chracteristicnlly, while 

African ctliliren have an unaxceptionailly hinh risk of dying within the first 

year of life, as few as half nay survive to their fifth birthday, because of 

an unusually hiqh cursIIative risk of lying in the second, third, fourth, and 

even fifth years of life. 

Undoubtexlly, during the first year of life, African children are 

subjected to hazards very similar to those affecting infants elsewhere in 

developing reqions, nart ic'larly thce few areas with ccxiarable levels of 

infant mortality. Such hazards encompass bioloqical disadvantages and 

handicaps, as well as susceptibility to the ganput of infectious agents. 

However, it is probable that after th, first year the far greater risk of 

dying of African children is due to a substantially higher level of exposure 

to noxious elements in the envir._mint. One major reason for this difference 

might reside in the characteristics cf the envircnment itself, such as a 

higher disease load. Another likely reason is behavioral differences, such 

as customarily greater exzxpure of small children to a variety of 
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environmental assaults. Historically, the ciroups
two of factors were
 

interrelated, since chanqes in human behavior that reduced exposure to 

disease eventually lead to new behaviors to chancie the environment, thereby 

lessering its potential for harm.] At the same time, for any given set of 

enviroinimental conditions, hunn behavior or may not mitigate theA may 

influence of exogenous hazards on individuals. It is these interactions of 

behavior and the environment that we sought to explore in an appropriate 

African context. In particular, we addressed the issue of the extent to
 

which structural alteration of the environment, through the introduction of 

exogenous nrans, could be expected to have a beneficial influence on child 

survival. Specifically, given that the means to child survival now available 

to African populations are intrinsic products of the develcoment of western 

societies, the question arises at what point their introduction into an
 

African society with high mortality reaches limitations. 

To address these questions, we needed to focus on particular dseasea 

process of unusual susceptibility to environmental conditions and commonplace 

in Africa. In light of Africa's sirnular pattern of higher child mortality, 

we also focused our attention on the mortality of small children past 

infancy. Accordingly, the first aspect of the research we report here is a 

case study in Burkina FasG of the mechanisms of diarrheal disease morbidity 

among one-year olds, and of the usual pattern of maternal behav.or associated 

with it.
 

In selecting for study a means to alter the environment that could be 

expected to modify conditions sufficiently to affect demographic outcomes, we 

considered that the development activity of supplying clean water and 

sanitation could be expected to have a direct and beneficial influence on 
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diarrheal disease morbidity and mortality. Conse3quently, the second element 

of our report is a review and critique of Burkima Faso's water supply and 

sanitation activities with respect to their potential demographic benefits. 

Questions of the limits to structural alteration of the environient were 

explored on two counts: limitations due to resouro. constraints or 

inadequate implementation, and initations due to inappropriateness or lack 

of relevance to the context of naternal behaviors and practices in matters of 

hygiene and child care.
 

Our research reealed that the exogenous nature of a development 

activity Lnticipated to benefit the health and survival of small children, 

such as water supply and sanitation in Burkina Faso, introduces limitations 

of effect that can be fairly well delineated. First, there was insufficiency 

of materiai resources, because the program was not the product of an internal 

demand based on knowledge, choice and rescurces: envisaged externally, the 

scope of the program exceeded effective demand and dwarfed the scale of 

available national resources. Second, the objectives of the program and 

characteristics of its implementation were based on considerations quite 

different to benefits for the health and survival of children, again probably
 

because the program did not arise from erdoqenous demand for a healthier 

environment. Consequently, the implementation, such as it was, proved to be 

misdirected and inadequate in content and thrust to achieve its potential 

influence on child health and survival. Third, even implemented, at some 

point the prcgram becomes irrelevant to child health and survival outccnes 

because its influence is mediatcd by hygienic practices and maternal sanitary
 

behaviors some of which clearly undermine further potential benefits.
 

In sum, we conclude that the individual capacity to exert control over
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the survival of children, which historically was probably as much a cause of 
the growth in means to save and prolong life as a product of increased 

standards of living, can be replaced in developing societies with high 
mortality such as in Africa by exogenous introduction to a point. The 
structural means to circumvent and override the shortcomings of individual 
capacity can coirprise certain directed preventative and curative health 
interventions such immunization,as prenatal care, and access to health 
services, as well as a range of ncnhealth interventions that better the 
environmental conditions of housing, water supply, sanitation and so on. To 
the extent that the structural means are indepeMient of individual capacity, 
they carry their own limitations of scope, adequacy and relevance.
 

The point at which structural 
 means cease to overcome individual 
shortcominqs may seenbe perhaps for the first time in sub-Saharan Africa. 
Historically, and in developing regions in this century, mortality decline 
has been observed as a seemingly ineluctable process, robust engaged,once 

resistant to reversals evenand when progress has been slow and 
imperceptible. This has been the case in Africa until recent times. 
However, we are now seeing that standards of living have been consistently 
declining in parts of sub-Saharan Africa for several years, a phenomenon that
 
is unique to the experience of developing 
 regions in this century. Because 
of this, whatever exogenous structural means are introduced to African 
countries, in a nzmrber of societies they are not being reinforced by income 

growth and its benefits as they have been elsewhere.
 

We have 
 come to expect the robustness of mortality decline. In the 
current conditions 
 in Africa, we are seeing constraints to the tempo and
 
scope of Africa's mortality decline, particularly among children. We may see 
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the region's mortality decline arrested, if not reversed. Beyond the
 

immediate agenda this possibility cc, p.]s, lies the long-term prospect of 

problems evoked by further delay in the demoqraphic transition of the African 

region.
 

The rxvper beqins with a brief review of child morbidity anl causes of 

death in Africa as blckorontmu to our focus on diarrheal diseases. Next, we 

review the recent demography of child nortality in Burkina Fso, as 

background to the case study. We then address the two major axes of this 

research: individual capxacity to alter exposure to modifydisease and disease 

structuraloutcomes, and mear. t to overcome individual shortcaniras. The 

limits to individual capacity and, in turn, structural means, theare major 

organizing principle this andof research the. connecting thread of our 

analysis. 

Child Morbidity and Causes of Death in Africa
 

Diagnosis of childhood diseases 
and accurate determination of immediate 

principal causes of child deaths are extraordinarily elusive for developing 

countries, the somore the greater the proportion of children who become 

seriously ill and are exposed to risks ofhigher dying. This is not only 

because where mre children die there are as a rule fewer observers of both 

disease and death who are medically qualified to provide such assessments, 

but also because children who are ill enough to die usually experience 

several proximate causes that contribute to an inscrutable primary cause of 

death. The region a isAfrican as whole grievously deficient in all these 

respects. Nevertheless, it is possible to construct a profile of child 

morbidity and death could bethat characteristic of the entire regicn, using 
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data collected during small-scale health surveys and in the course of
 

providing frontline health care, occasionally over a period of years (see,
 

for example, Gouvernement d'Algcrie, 1980; Government of Sierra Leone, 1980;
 

Democratic Republic of the Sudan, 
 1981; Government of Mauritius, 1981;
 

Garenne, 1981, Lepage et 1981; Woodruff et al.,
al., 1983; Mocsa, 1984; and
 

Woodruff et al., 18)4). 
 On the whole, the findings of these and other
 

studies might be creditable cause-of-death data had they been collected in
 

other areas of the world and 'umder other conditions. In the African context
 

they relate at best to putative causes of death and to symptoms present at
 

the time of death. 

On the basis of existing research we can assert that the four illnesses
 

most often associated ,'ith childhood deaths in sub-Saharan Africa are 

diarrheal disease, malaria, measlems, and respiratory infections. Available
 

detail, su-h as age in rela ')n to morbidity and mortality, allows for two
 

additicial observatiois. First, the principal causes of mortality apply as
 

much to infant mortality beyond the neonatal period (after the first Month of 

life) as to deaths in the second and subsequent years. The major factors
 

that sharply differentiate the neonatal period are prematurity, neonatal
 

tetanus, circumstances and other problems specificof delivery, to newborns. 

Second, although all four diseases are the major causes of both morbidity and 

mortality, the order of their importance may differ for these two outcomes: 

even at a fairly gross level of observation, the divergent case-fatality
 

rates of these four diseases are remarkable. Little else may be specified
 

for sub-Saharan Africa except the tendency for both respiratory diseases and
 

malaria to be less frequently associated with death than expected on the
 

basis of the morbidity they occasion, while diarrhea is more often linked to
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deaths than expected.
 

A hroader level of ob-ervation of these phenomero is available in the 

World Health Organization's global statistics and estimates. A recent
 

statement on the disease prob1ens of developing countries that utilizes World 

Health Organization estimntos finds the incidence of the sane four diseases 

as most associated with death rates worldwide, and as responsible for the 

greatest I-,rt of the inorhidity andi nnrtaiit,. of ihildren under five (Walsh 

and Warren, 11079). In this resp-ect Africa's experitio wO]nid appear to fit a 

more general, flniil p,,pttern. Closer scrutiny, however, reveals that global 

data are disprej1it inartely weiqht(d by Africl's .>urden of disease and death: 

for exaT)mle, estiniites of worldwide ntI aria suggest thait the proortion of 

al- cases of siolaria worldwide that is cxcurring1 in Africa ranoles between 50 

percent and over 90 percent, and thU- possibly over 010 percent of 

iiularia-assciated deaths worldwide are to African children under fi_ years 

of ago (Walsh and Warren, 1979; World Health Orcanization Malaria Action 

Proqramae, 1985). Similarly, reccnt surveys of liarrhea-associated 

mrtality, rorbidi ty, and treatiiknt con)du|ctdt0-I unrder World Health Organization 

technical quidelines btween 190l arn-]1984 in 33 ccunt,;ie, reveal Africa had 

the hiolhet levels of infant and child sortality overall, the highest rate of 

diarrhea-associattal umrta]lity, ard the highest incidence of diarrhea among 

children (World Health Organization, 1905). Whether or not Africa's present 

worst-case pesition is in part a reflection of the faster pace of iproement 

in the diarrhea situation ir other regicns, at even the moxst ccon . '-tive 

estimates of the global magnitude of the overall diarrheal disease problem, 

the toll in sub-Saharan Africa is ponderous. 

The diarrheal disease problem has had a low profile in Africa. This is
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partly because it cannot stand out against the landscape of high morbidity 

and mortality, and in part because, by the same token, African public health 
action has been as slow in effectively addressing that problem as it has with 
regard to the numrerous other items on Africa's heavy public health agenda. 
Accordingly, the African reqion lacks an equivalent regional organization to 
the Pan American Health Orcranization (PAHO) which benefits Latin America, or 

to the Intcrrnational Centre Diarrhoealfor Disease Researd, Bangladesh 

(ICDDR,B) which similarly bNuefits South Asia. Such institutions serve 

effectively to group the interests and ongoing research of a public health 

community, maintaininq a steady focus on health issues. Africa is at present 

endowed with only a WHO regicnal office in Brazzaville. A few signs suggest 

that this situation may change: the first African Confereace on Diarrhoeal 
Diseases tock place in Tanzania at the end of 190I, jointly organized by 

ICDDR,B, UNICIF, and the Tanzanian Ministp, of P-alth with participation froll 

18 African countries. Obstacles must viewedbe realistically, nevertheless.
 

Recompendatics 
 of the Conference included the need for national diarrheal 

disease control prograr and for a regional mechanism for research
 
collaboration, both 
 of which require basic inputs and resources that are 
scarce regionwide. mostThe specific recommendations emerged afrm workshop 

on the development of a diarrheal disease program for Tanzania that took 
place after the Conference. The progress of such a program will be an 

indicator of the near term possibilities for the entire region, and in this 

regard it is an important nodel, given Tnzania's stress on social welfare in 

the face of severe economic constraints to development.
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Child Mortality in Burkina Faso
 

Burkina 
Faso may have one of the highest levels of infant and child 

mortality in the world. To attribute a specific rank would require accurate 

estimates of mrtality in countries thait as a rule have the poorest 

conditions of life, a reflection of poverty ain a quarantee of scarce 

statistics. In the case of Burkina Faso, we have three points of observation 

ovor the last qciarter-century: a national satiqile survey of 90,000 Fp4--Te 

conducted by the French in 1960-61 (from which several series of estimates 

have been made over the year!-), a iXostcensa]i survey in 1976 carried out by 

the ther Voltaic authorities, an1., r,st recently, the final results of 

multi-roind surveys ot infant and cnild notaIity in some urLen areas o, the 

country, whidi model led thewere after 11-d1-M surveys and cotducted by 

natic cd aIthlr Ities in mll.aha)ration with the Demographic Uinif of the Sahel 

Institute in Mali. othercirnko, All mortality estinmates published for
 

Burkina Faso r.illy
irte, n fro m projections of the 1960-61 survey produced 

and uti liz,.ec IV th1 ni trd Iat in, or the World -a . 

Infant u.)rtal ity in what w;is e-irlier Upper Volta excee-ed 200 per 1000 

births well into the 1970s: the adjusted estimate made ly Brass on the basis 

of the Freiida survey data of 1%60-61 was 263 per 1000 (Brass, 1968). 

National authorities estimatcd the level in 1975 at 190 per 1000, and tne 

postcensaI survey of 1976 yielded a nationvl average infant mortality still 

above 160 Iper 1000, while the World Rank utilizes estimates for the early 

1980s of around 150 per 1000O (World Bank, 1984; 1985). Similarly, the 

second-year death rate was a little over 100 per 1000 around 1960 according 

to data from the French survey (see Page and Coale, 1972, arr] Adegbola, 1977)
 

and still exceeded 70 per 1000 accordirj to national estimates in 1975.
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Using the 1960-61 survey estimates to gain an appreciation of further death
 

rates yields a third-year rate of about 80 per 1000 and fourth and fifth year
 

rates of about 40 per 1000. This would be equivalent to a conbined death 

rate for children aged I to 4 of about 70 per 1000, a figure given for Upper 

Volta by the World Rank for the period around 1962 (World Bank 1.94; 1985). 

The one to four year child death rates given for the early 1980s by the World 

bank are on the order of 40 per 1000, edoing the rtality decline already 

evident in the infant mortality rates. This reflects a decline in the
 

probability of dyin i-tween the first and fifth birthday fraii about cre in 

five in 1960 to one in eight in the late 1970s. To summarize, a newborn 

child in Upper Volta in the early 1960s had a greater than forty percent risk 

of dying before it readed the- end of its fifth year; that risk iay have 

declined to between 25 and 30 percent by the late 1970s: a somewhat lower 

risk, but one that still signaled the death in infancy or early ciildhood of 
-one of every three c four children born. Lastly, the most recent data on 

infant and child mortality in Burkina Faso, from th .observation over time of 

children born in urban areas in the early 1980s, suggest more favorable 

survival prospects, reflecting probably both the improvements over time that 

have teen noted in the survival of children countrywide as well as the urban 

advantage which is typical of mortality canditions in developing countries 

(Dakuyo et al., 1985). Accordingly, preliminary data suggest that the 

probability of dying in the first two years of life--estiated at greater 

than one in three for the country as a whole on the basis of the 1960-61 

survey--stood at one in eight in urban Burkina Faso in the early 1980s. 

The recent urban data are notable because the typical African pattern of 

a disproportionately high risk of dying in the second year relative to the 
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first year of life persist at lower levels of mortality. Thus the 

preliminary data for Hloho-Dliu lasso, a sprawling township in southwestern 

Burkina Faso that is the focus of our research, yield an infant mortality 

rate of about 90 per 1000 and a second-year mortality rate of about 40 per 

1000. 

Individual CaFki:ity to Alter the Risk of Disease and Disease Outcomes 

To determin and understand the intmediate environnental conditions of 

early childhund dl,-b-hs, a ,,":1Ii tensive study was undertaken of mothers 

whose children had iied in the secmi(] year of life. Aqa last the hvckgrourd 

of a numler of larqer scale enquiries into the sociot(ynnomic determi nants of 

diarrheal disease, we scight to examiiru firsthand the role of household 

practices in ipttrs of sanitation, personal hymiene, and fuel use in the 

transmission of diarrheal disease. 

The field study cxsisted of ha-wm?visits, household observation, and 

in-depth interviLw. of women whose children had died between the first and 

second birthday as recorded in the Infant and Child Mortality Survey (EMIS) 

of Bobo-l)ioulasso. Ihis survey is one of a family of prospective, 

multi-round surveys oriqinally d, '=d and directed by the Institut Je 

Formation et de Redierche lAmographique- (IFORD) in Yaounde, Cameroon, in a 

number of urknu areas of Central and West Africa for the estimation of levels 

and detarminants of infant and child mortality. The Bobo survey was directed 

by the Deuri.raphic Research Unit of the Institut Naticr-ial (ie la Dmographie 

in Ouagadolgon, in oailaoration with the Institut du Sahel's Unite 

Socio-Eco- ra-iTrrraphique (USE)) in Bas-wko, Mali. USH) pro-ided ongoing data 

entry, data linkage and verification, and better general data base management
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through a micro-computer system established there in 1982 (see Dakuyo et al.,
 
1985, for a detailed discussion of the data quality of the Bobo survey).
 

The survey base was intended to include the citire population of women 

who delivered o Why in a hcIital, nmternity clinic, or at home with a 
midwife between April1 1981 and 31 arch 198.2. Wh,%ile the nst inclusive 

recruitmerit was intended, estiites of the actual coverage suggest that some 

structural ly inevi table cateqor es of losses and biases occurred 

(particularly followir from the loica] associaticns of attrition of mothers 

with child deaths), a]thOUCT1h at well contained levAls (see Dakuyo et al.', 

1985). On the hasis of a v'ery rcugh denographic approxiviticn, the coverage 

certainly could have been quite high. Between 6W0 and 7() hirths per month 

were registered y the Survey in the haselirn year, totalling aluo-st 8500 
births annually. A-ssuLImirK that o1e of fcxr women (ave birth that year and 
that woven of childlearing ace represeritecd about a fifth of the population, 

the total poq:ulation of bh: would have been about !C0,0(X), yielding a cnid(e 

birth rate of albout 50 per 1(h0O. The pIpulation of Bobo estimatedwas to be 

about 133,000 in Peo-ni-,or 1981, based on projections from the census of 1975, 
which yielded a pcpulatim of around 113,000. In addition, adjusted total
 

fertility in wasBoW- estimated from the 1976 postcensal survey at 6.5 births 

per woman which is quite cnc',rpatible 
havewith the level of fertility we 

assumed (Bigot, 1981).
 

The recruited population had been followed for 2 years in 7 subsequent 

rounds--one aonth and four months after the birth childof the and every four 

months theveafter. Thus the mother was seen at her chila's birth, and when 

the child was one, four, 
eight, 12, 16, 20 aix 
24 months of age, assuming
 
that 
 the child survived. 
 In the case of a child's death, information was
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recorded retrospectively for the interval in which the death occurred, and 

visits then in p ;nciple ceased. 

The sample of sixteen, women interviewel in this study was cofffX~sed of 

about every third nuther whose child had died in the second year of the 

survey of all won~en wh) gave birth in the first 3 months of the baseline ye r 

(April, May an6 Jtune, 19H1), or of the first quarter of the survey 

population. This sanple represents one of every fourteen or fifteen children 

of all thcse who died in th.?ir second year. In eachi hcme visit., the 

following to)ics ard items were covered by interview, observation, and 

open-ended discLussion with the nother: 

o water supply scunrce, aiundancr, uses, and costs 

o per,on1 hygiene practices annng adults and children 

o mother's fertility history, and current fertility status 

o breastfeeding, supplenmntation, arid weaning practices in
relation to the last-born child's development (not neces
sarily the deceasedI child) 

o aother's mortality ezperience, full description of the 
decvased child's health prdolens and final illness 

o fuel sources, atyundance, uses, and costs
 

o observation of 
cooking areas, food preparation and feedirg,
utensils, latrines, washing areas, water supply, and general
 
home conditions 

By the tim of our fieldwork in July 1983, all but three of the women in 

our sample had had an additional birth, thereby closing the interval that had
 

begun with the birth of the 
child who died. The accurate and detailed
 

information on the sequence and timing of events in the interval, 
 as well as
 

knowledge of the interval length itself, 
which were afforded by thp survey
 

and our re-visits, suggested 
a natural division of the mothers into two
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groups: mothers 
of children who died early and mother,- of children who died 

late in the course of their second year. The two groups of mothers
 

experienced a different segL!ence of events, an] that distinctiveness was 

helpful to the desc i;tion of maternal r-ha-icrc. Tablc 1 diplays the 

temporal .--.ence of child deaths, t'y aie of the child, durini the second 

year, and alongside, 'major characteristics of the birth interval, 

It is mejaningful and analytically helpful to define the mothers of 

children who died early as those wo were still lactating at the time of 

their child's death. The rru n age of children still. being breastfed at the 

time of death was 13. 1mnths, while the mean age of weaning fcr all weaned 

children (includinq ch i d !52) was 15 months. This vuggests that 

discontinuation of lactation was truly brought on by the chi.d's death and 

that the lactaticn status of mothers whose children died earlier was not 

unusual, *4ith the notable exception of the nother of child 152. Even the 

eldest child to die unweaned was just short of the average ace of weaning in 

this sample: cnly two of these children who died after weaning were younger 

than child 1173 when weaned. 

Mothers of the children who died earlicfr may have behaved unusually with 

respe3ct to supplemTntation, however. Thus, not only was child 152 fed in 

part by bottle until finally weaned prematurely in the eighth month (child 

152 was the only child in the entire sample to whom a hottle was ever given), 

but. ad6itictIally, child 997 was not given any semisolid supplementation, 

customarily offered at 6 to 8 months, by the time of death, and children 1002 

and 374 any solid supplementation when it would have been customrily offered 

by abcut I Imntha, fcuc to six weC- earlier. Otherwise, the remaining 

nothers in this group supplemented at the expected times, with the exception 
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TABLE 1 Sex and cge at death, wit- interval characteristics for child and mother of children who died in the second year,
Burkina Faso. 

Child Sex Age (in months) at: Mother: 

Death Weaning Suviple-entation Preqnant at Duration of Months postpartum Duraticn of the 
time of dnild's postpartum at next pregnancy birth interval 

death abstinence (mnths)
Seira-solid Solid (months) 

997 M 12.3 Va 0 0 No 12 12.5 21.5 

1002 M 12.3 D a 0 No 13 13.6 22.6 

374 F 12.6 D 6 0 No 2 15.9 24.9 

152 F 13.3 8 6 11 No 14 14.3 23.3 

51: M 13.7 D 8 10 No 14 14.5 23.5 

297 M 13.9 D 6 14 No 6 n.a. n.a. 
143 M 14.3 D 8 12 No 16 n.a. n.a. 

1173 F 14.6 D 7 11 Yes 10 10.2 19.2 

1167 F 14.6 12 7 11 Yes 4 6.1 15.1 

299 F 16.3 14 6 11 yes 2 9.7 18.7 

1295 F 16.5 15 a 11 Yes 4 8.4 17.4 

357 F 16.0 16 6 13 Yes 12 12.1 21.1 

306 fA 20.3 18 10 10 Yes 14 16.7 25.7 

231 M 21.2 15 7 11 Yes 12 18.2 27.2 

244 M 23.4 18 7 12 Yes 5 12.9 21.9 

1415 M 24.0 19 0 12 No 24 n.a. n.a. 

aChild was still breastfeeding during final illness: mother was lactating at tire of death. 



of the mother of child 297, who began solid supplementation unusually 

late--as it turned out, the child died less than a month later.
 

The mothers in this group 
are further characterized by the timing of 

their next pregnancy. Lactation was accompaied by postpartum abstinence 

anv-ng most them,of and only one mother became pregnant before the death of 

her child (child 1173). The next preo]nancy generally follwced very quickly 

on the death of the child, suggesrinq that lactationa. infecunda-bility was 

already etbin( some time before the child's death: one can supxese that 

suckling was impaired prior to abrupt cessation of any level of lactation at 

the child's death. In the last few months of these children's lives, their 

mothers' next precnancies might have lxbeo averted principally by abstinence. 

Again, at a general level, one can characterize the mothers of the 

second group of children, those who died later in the second year, with a 

somewhat different result. These mthers had weaned their children on 

average in the fifteenth month. While we kncw that this concerns true 

weaning, and not the abrupt premature cessation of lactation following the 

death of a breastfed child, we also know from the FIS survey data that these
 

mothers were all early weaners. The median age of children at weaning for 

the entire survey was 21 months, and only twelve percent of children were
 

weaned by the close of the fifteenth month (van de Walle and Traore, 
1985).2
 

It is quickly evident that Tost of these mothers were pregnant at the time of
 

weaning and had continued to breastfee( eve,-x into the secxid trimester of 
their pregnancy. 
 We can suppose that the early voluntary weaning by these
 

mothers was in part due to physiological impairment of their lactation caused
 

by pregnancy. 

If lactational infecundability alone protected all the mothers in this 
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sample from a next pregnancy, there would be no reason eypect anyco 


difference in the timing 
 of the next pregnancy except tho3e due to 

differences in the timing of weaning. Since the irothers whose children died 

earlier experienced earlier onset of the irw" e weaning, all other things 

being equal, one could have expectol these nothers to have been susceptible 

to pregnancy earlier. In fact, the average tine postpartum at which the 

precynancy of mothers whose children died later occurred falls short of the 

average age at death of the children who died earlier, i.e. the mean duration 

of lactation of the mothers whose children died early, and far short of their 

ewn duration of lactation, since their pregnancies preceded weaning by 

several months. What appears to acrount for this is that while mothers whose 

chil.dren died earlier were infecundable due to hoth lactation and abstinence, 

postpartum ncnsusceptibility of the second group of mothers depended 

essentially upon lactational infecundability alone. It is evident that the 

mothers whose children died later did not abstain from sexual relations for 

the entire period of breastfeeding. In addition, it is probable that they 

resumed sexual relations earlier than the mothers whose children deceased 

earlier, even txough this latter group of women ay have ceased abstaining 

only as a function of their truncated breastfeeding. Indeed, despite the 

possibility that these mothers resumed sexual relations only in response to 

and consequent to the death of their child and its imposed weaning, the mean 

duration of their postpartum abstinence of about eleven months approached the 

median duration for the entire FMIS survey population (half the sample had 

resumed relations shortly after the twelfth month postpartum), while the meani 

duration of all the mothers whose children died later, and who had beccme 

pregnant while still breastfeeding is appreciably shorter, at just over seven
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months (van de Walle and Traor, 1985).3
 

In sum, the foregoing characteristics of the mothers of the two groups
 

of children 
point to the possibility 
that the healthy survival of the
 
children was compromised in two ways. The behaviors of the mothers of the
 

younger children were beneficial to the children on the whole, since these 

mothers protected their lactation by abstaining from sexual relations. On 

the other hand, they can have provided too little supplementation of the 

breastmilk, irnadeqate soleas nutritional intake certainly by 6 months of 
life. The behavior of the mothers of the older children differed. While 

there appears to be nothinci unumIal axxit their supplementation behavior, 

these womern abstained less from sexual relations. In tandem with
 

supplementationi, whidi, mi-y have contrilkited to earlier ovulation, the sexual 

exposure woen toof these led early next pregnancies. These pregnancies 

could in tairn have played a large role In determining the subsequent early 

weaning of their children, since pr(eiar, cy r iysiologically impairs the volume 

of milk prrxluct ion. We may cvnclude, therefore, that survival of the younger 

children ray have been conrpromised by indequate total nutrition, whereas
 

survival of 
 the older children was lecpardized initially by foreshortened 

abstinence. 
 At the ages when the older cildren were losing their supply of 

breastmik, breastmilk can bestill critically important to the child's 

protein requirements as well as to the supply of overall calories during 

illness (Gopalan, 1958; 1kUyle et al., 1980; Lepsge et al., 1981).4 

The nutritional 
 influence of these aspects of mternal behavior ,ist 
partl.y account 
 for the poor growth records of the children. lthile allnot 

mothers had 
growth records for their children, 
 those that were available
 

represent a cross-section 
of the children by age at death and by sex.5 
The
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records clearly trace mrked deterioration prior to death. 
Figure 1 displays 

the weight for age of three children who diod early in the second year, and 

Figure 2 the weicht records of four children who died kiter in the second 

year. With a possible exception (Nxjy 143), at all the ares represented the 

children had fallen belc, the fifth percentile for their aqe by the tiia they 

di ed. 

The essentially behavioral coiio,. nt of these events is hicliqhted b' 

an apparent ccnsistency in linternal experience. Fijure 3 11histrates the 

growth cmrves for two children wlho di(dl in the 17th fionith of life when their 

mothers were in their seventh and ninth nrith of preqTiancy, ar the growth 

curves of the two live-born sibings. Thesc infants also failed to q-c , and
 

of (child I 29)/2) had a ready fallen below the fifth percentile in her 

eighth m ith. 

However nuch these aspects of mnternal behavior nvwy have played a role
 

ir. c-niromising the survival of all the children who died in their second 

year, nevertheless we must supl cee that they can have been cointributing 

factors at nst. Other contrihitinn factors that we will ncu cnsider are 

resistance of the children, pr-clrlact ic health istures such as 

immunizations, therapeutic ,vasures., ard, fiti I ly, hyienic practices--.the 

eventual focus of OUr ArkIlysis. W.e woli arque tit these latter 

contril~xtintg factors are 
 siai]:,r y a] inflnu7ed Iri i.,nternal behavior and 

that in eacii cisu it is to r ii n i'ri ap-recNiition of that behavior 

fr-r ri- cx)orattonal and -rc or le.';, l ct ive ni oasrelnt of OiLCOrrvs Such 

as we have ]List reviewfa] reciarc-ini hreistfe idino Yrinitrition. Furthermre, 

all the forogjOrriq factors tcx.ether car, Ix- considered the proximate 

determinants of mortality in a deductive Irrrel of riortality causation (Frank, 
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1984; Bongaarts and Frank, 1985).
 

In Table 2, we have issembled all the data on the nothers' contact with
 

and utilization of western medica;l services, 
 bath preventative and curative, 

for all the children. The dlata are presented in tie same order for the 

in Wechildren as Taile i. supponie that the child's iri1ite resistance and 

survival prognosis is related t-) his (her) weiqht at birth, which is 

influenced to some deqjret, by the mother's gcravidity andI her prenatal care. 

Similarly. we can presame that all preventative medical measures taken by the 

mothers on behalf of their children are fairly well expressed by their 

imnunization record: rIcee was being treated prjvhylactically with 

anti-mrilarial nmicatio andl no ivlaria eradication wereactivities taking 

place in their couminities. Izstly, We utilized the record of health service 

visits and the type of prcrssional consulted to represent therapeutic 

interventionis accoried the children durinq norbid enisodes in their lifetimes 

and in their firl illness. 

While much of the ultinte influence of health services on child 

survival must .epex on the quality of tlhose services that are available, in 

the last analysis, access to health services at least. introduces the 

potential for a beneficial effect. Wnrs e this is concerned, the mothers had 

services at their dispoal thal crli be used prcnatally, at delivery, for 

well-baby visits, ar for diar nosis and treatment of the sick child. The 

first comnent that Alry I*e rIrO& atxxit the nothers' experience tror, Table 2 is 

that all used services at one time or another. With respect to the early 

phases of care, only one rnther neither had any proiatal visits nor delivered 

her baby in a clinic setting: all the other women who had had no prenatal 

visits delivered at the hospital. This suggests that a cioice in the timing
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of contact with medical supervision my have been oCcurring and that if a 

mother had not sought prenatal care, her renmirinq option was to have medical 

supervision at Least at deliver,. Subsequently, no mother failed to have the 

child recez'ive an SAT, even whet the child was Ix-rn at home, yet their 

fol l w-up behavior for the other chi ldhcxl viccinations varied substantially. 

Similarly, there is a wide range of nv-iternal lrAhaviors in response to what 

w;os in effect the final episrde of serious illness. A secoid chiaracteristic 

of the data in Table 2 is therefore that clthoigh as a group these nothers 

could avail themselves of health services at various tiiies, as individuals 

their behaviors were not necessarily consistent nor predictable. A third and 

last observation is that the children were of adequate birth weight in all 

cases.
 

In sum, revie- of these two further sets of proxinte determirnts of 

mortality suggests that all the children had an adenuate dance of survival 

at birth, and] that their otliers iad access to Medical care. In short, 

viewed fcom the outside, this group of mothers and children would be 

x. -sidered to b, long to a pcpulatiatl served lby primary health care, al though 

of undeterminie- quality, because there is availaible prenatal care and 

hospital delivery, vaccinatiou cuvrage is hiqh, and well and sick baby 

medical consultations are accessibie.. We (in zot think it likely, therefore, 

that these determinrants are critical to the particular death or survival of 

the children in this study. Certainly, they have played a role that can have 

been very imortant in the decline of mortality in Bobo-Dioulasso, and they 

probably go far in explaining the difference between mortality in Bobo and in 

the surrounding countryside. 

In order now to examine our last set of proximate deteringinrits, 
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environmental factors such as hygienic practices, it is useful to take a lOk 

at the symptoms reported to have acconipanied the declining health and death 

of the children. 

Table J displays the health problems reported by iathers during the 
preceding period at each re--interview, fie amther's raxrt of the causs of 

death when she reported it, am] the chi W's synrptoms as rejorte.d by the 

mother in the death rurra tive elicited at the tin of cir re-interview. All 

the reports are thus retrospective. 
of'T e periond of recall for episodes 

illness and for the child's death durinq the oriqin I survey ranged from zero 

to three runths, so tL. wonen were recal ling events that occurred on average 

six weeks previouisly. Loree-aartberthe nthers reported the eya-ct dayof 


and the reminin wounan the a nth and week 
 of the child's death. At. aIe time 

of ,our re-i ntt.iview, entchildren had died between ce and fourteen months 

earlier, since studyour focused on deaths in the secumd year to children 

born 2? to 2F onths previously. The average recall wasperiod therefore 

over half a ahityear, ani 
 six saxths on average separat ,d the two 

retrospective rcj>;rls of eamch cild's death. 

Although thesecondtitions wero less than optimnl 
for recall, there is
 

good consistency between reportin of the earlierq orbh] episodes of the 

children and the sympto s reported at two intervals after their deaths. 
 The
 

mothers' reports are credible nn two further accounts. First, those rmothers
 

reporting that their children had masles and those 
relxrting that their 

children were vaccinated for neasles are mutually exclusive, 
an outcome that 

is clinically probable but unlikely to have been contrived by these mothers. 6
 

Second, 
 the mothers were very specific in their rarratives and were
 

consistent 
 during follow-up probes, confidently denying symptoms that 
they
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TABLE 3 Sytoms of disease reported by the mothers 

C id Symptoms repo-ed 

During episodes of illness: 

End irrxth 1 End month 4 End month 8 End month 12 
(first round) (second round) (third rouLd) (fourth round) 

997 diarrhea A 

1002 	 measles X 

374 	 measles, 
diarrhea, 
vomiting 

152 geasles 	 diarrhea, 
fever, 
v-mi t ing 

511 -igh 	 measles 

297 teething cough 	 fever, 

measles 


143 boils fever, 

cold 


1173 	 fever diarrhea 

1167 	 diarrhea, diarrhea, 

cough cough 

299 diarrhea, fever, 
vomiting malaria, 

diarrhea 

1295 stomachache anal sores diarrhea, 
fever 

At tire of deatha Duringq death narrative 

End month 16 End month 20 End month 24 (end of round report) (retra3pective report) 
(fifth round) (sixth round) (seventh round) 

fever, 
diarrhea 

diarrhea, fever,
vomiting, weight loss, 

hrcnii: diarrhea 

diarrhea c-crplicaticns of measles, 
sores, diarrhe- , 

aomi ti ng 

X measles ceasles, diarrhea, 
vomiting, weight loses, 
fever, poor suckling 
after measles recovery 

X diarrhea, diarrhea, 
viting vit ti ng, 

weight loss 

X fever,weight loss vomiting,fever 

X fever, convulsions, 
easles, fever, 

ccuh, cold rigidity 

X diarrhea diarrhea, 
fever, 
weight loss 

X hevorroida fever, 
diarrhea, sores, 
weight loss 

X diarrhea, diarrhea, 
fever swollen feet, 

weight loss 

diarrhea, X hemorrhages diarrhea, 
fever vomiting, fever, 

weight loss 

diarrhea, X edema fever, diarrhea, 
cold, edema, 
cough anal fissure 



TABLE 3 Symptcms of disease reported by the mothers (continued) 

Child Sysptoms reported
 

During episodes of illness: 

a
At time of death
 During death narrative 

Ed month I End month 4 End month 8 
 End month 12 
 End month 16 
 End month 20 End morth Z-'. (end of round(first rau-nd) (second round) (third round) (fourth round) (fifth round) 
report) (retrospective report)

(sixth round) (seventh round) 

357 

diarrhea 
 cold, 


edema edema, 
cough,
malaria
 

306 
 cough fever 
 measles 
 X kwar i-.rO-" measles, diarrhea,
 

fever, vomiting,

231 pimples 
 wound, diarrhea, malaria, sores, weight loss
X hemorhoids. anal sores,diarrhea flushing measl chronic diarrhea, bloody diarrhea,
 

244 headwound measles
boils, cough, cough, weight !osscouh,, X meningitiscough fever fever sudden death, fall,
fever 

could no- hold head, 

meningitis, treated for
1415 

diarrhea, cerebral malaria
body rash 
 measles, 
 X "kwashiorkor", diarrhea,
 

diarrhea,

teth-i 

diarrhea 
 sores,
malaria, 

edema,cuickenpox 
swollen belly
 

aPound 
in which the death was reported is marked with an "X."
 



had indeed not previously reported. 

Against 
this, the reservations cited earlier regarding cause-of-death 

i".ornition must be recalled here: these women are reporting gerrally the 

cunciti.i that impressed them, tivit they recogniked when the child was dying, 

and that they renvftbered later. The Possible exceptirns relate to symptoms 

reported for children who were seen in a hospital or -y a physician before 

death, since their mothers nay have been given a clinical diagnosis or cause 

of death. 

Notwithstandig the need for cautious interpretation, a pattern of 

decline visibly emerges from these disconnected and laconic traces of the 

children's deaths. Most particularly, these ,ccounts together convey the 

crdetermination of death by sminutrition and infection, a complexity not 

evident to the individual mother. The malnutrition and progressively 

retarded growth of the children is dcumented by the mothers' reAorts and by 

the weight-for-aqe records illustrated in Figures 1 and 2 (we would suhmiit 

that the records lend further support for the credibility of these mothers' 

observations). The mothers' reports demonstrate recoqniticn not only of the 

weight loss h>ot also of the edera (swollen belly, swollr. extremities) and 

the mcceal ulcerations (sores, anal sores, and fissures) that are clinical 

signs of severe protein-energy malnutrition. Simple diarrhea io itself also 

an unequivocal entity that is clearly identified, although by several
 

different local names, while the recognition of diarrhea with mucus and blood
 

is less evident and probably aoounts for reports of hemorrhoids and 

henrrhages.
 

Or the basis of research on the interrelations of malnutrition and 

infection, we nay surmise that for this group of child-en, the increasing 
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level of their malnutrition was associated with a reduced resistance to 
disease and greater severity of infection--most particularly with diarrheal 

disease, but also with measle3--while infectious episodes of diarrhea or 
measles were associated with the children's progressively retarded growth. 

Research that has focused on disentangling this mutual 
causation suggests
 

that 'he process may begin when a highly insalubrious environent fosters 

infections that then occasion declines in nutritional status due to reduced 

appetite, reduced intake, and reduced uptake of fods.7 Diarrhea and 

vomiting are directlymost implicated in this process, but studies have shown 

that measles can also lead to growth retardation due to declining nutritional
 

status and the frequent pre.,ence of diarrhea as a symptom of measles in 
developing countries, whereas respiratory infecticns have been tonot found 


have the same effects (see van Balen et 
al., 1981; Feachem et al., 1903; 
Martoiell and do, 
1983; lepage et al., 
 1983; Kaartinen, 1984; 
and Halsey et
 

al., 1985). The predominant role of diarrheal 
disease or measles in
 

triggering the decline in health of children is fairly well profiled in Table
 

3. Subsequently, 
 children who are malnourished and fail to grow are at 
higher risk for more severe, although not necessarily more frequent,
 

infection, 
 again with measles or diarrhea especially: the measles case 

fatality rate is hiqher among malnourished children in Africa (Morley, 1969),
 
and diarrheal episodes 
 are lengthier to recovery once children are
 

nutritionally compromised. 
 It is against these considerations and the liqht
 
they cast on the pattern that emerges from the 
seemingly disattached 

elements of Table 3 that questions regarding the child's immediate 

environment and the mother's hygienic practices become especially pertinent. 

The nature of the mother's contact with her child and the level of hygiene in 
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her personal care and household activities crnsurrie] a large part of our 

attention in the field interviews. This focus and the determirnticn of whidii 

elements of the etr;'i rormnt to evaluatc were infanm-d by cr asu11)tio, that 

the largest prycoorticii ,jf ,iarrheal episc3es anr these children who died 

would have been cauie l IN infection from rotavirus or varicus types and 

strains of Escher icii Icoli (Feachem et al. , tR3, Carpenter, 1982; Bladj, 

1984). The transmission of bcth is relatdi to hygiene, since rotav rus 

transinLssion is throfih focal-oral cciitamination and thlat of E-coli similarly 

from fecal contamination of hands, foal, arK] water (Black lr and Cukor, 1981; 

Feachem et al. , 1983, 13'l-ck, 1984; Echeverria et al. , 1984). However, 

whereas rot avi ru is very -;iccessfully transmitted even under gocal hygienic 

conditions, it is likely t[,t a vry large number of bacteria a-'e needed for 

E-coli infection. By inplicaticn, E-coli transmission requires that water, 

food, and hands I*, qr-ssly contamirted by fecal rterial from infected 

individuals as well as ('onitlons of ligthy, improper fool storage (Taylor 

et al., 1982: Feachem et al., 1983). Finally, both E-coli and rotavins are 

clearly associated with dehydration, the aijor indicator of severity of 

diarrheal disease. 

Erquiry on environmental determinants of the children's diarrhea-related 

mcrbidity and mortality focused co three considerations: quality of the 

vater supply, sanitation, and hygicliic pLdCLi(.e. 

Generally, research has demonstrated that the purity of the water supply 

bears little relationship to diarrheal morbidity and rurtality. One reason 

is that true waterborne diseases, such as cholera, contribute f-w cases to 

overall morbidity on a continuing basis. The m:)re influential. aspect of the 

water supply seems to h its relative abtndance. Water abundance would allow 
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for wastage in all its household uses, the ofin form drencihinq, multiple 

soakings oi rinsing, frequent re-washiryl, and low re-use. In line with this,
 

aside from the source cof water, its ease of collection, ar orice, we sought 

information e.nwashing practices and ordcr of wat'er use.
 

Sanitation, on the 
other hand, been
has associated with reduced 

childhood mortality, and aside from representincj an income effect, cleaner 

disxxsal of hLman waste riviyhave ,i irect bearinci on the transmission of 

enteropathogenic organisr-. Accordinqly, we onquired not only about the 

sanitation facilities iiit also ,bout the patteri,s of their tise.
 

Hygienic practic(-!3 ire less krown, 
 less understcai, are, certainly less 

well identified. Follwinei on several indications that soap and h!;inwashing 

directly redi,, the transmission of organisms, we enquired about lxxy ard 

handwashing (see KhFlan, 11112 ; Sandi et al., 1983; ar] Edeverria et al., 

1984). With the mothers, hcwever, we pursued other lines as well: the use of 

their hands, their haidlino of food, Lheir disposal of children's feces, anj 

the frequency arxi nature of their handwashing and that of their children. 

Responses to i few of the initems the enquiry are presented in Table 4. 

It is immediately apoarent thethat ahxndaene of water supply and of "modern" 

faciliti,:s for human waste disposal presentei few problems in this sanple.
 

For onl, six women was water not 
 entirely available in tunlimited quantities
 

inside her comp-xrnd, and two of them 
 fetched only drinking water outside 

(1;.67, 244), while at least one other wanwn could afford to have the water 

delivered (29q). Only womentwo reported having to make multiple trips to 

fetch water 
on the outside (297, 1173). Similarly, all the compounds in 

which these women lived had latrines: typically, a compound with tapped water 

also had two latrines (997, 374, 306). Furthermore, latrines were equipped 
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TARBL 4 Ohir.cterestics of water s.ply. fuel and sani tAti(rn facilities in the hiuseholis of inldren who died 
In the secrxid year, Burkirna Fa-,,. 

Ch ild Wit er Sar-a a f i on., 

Sourcea Diantity Fuel Prace , ter ofi c Nbuper of Children's 
utilized used per latrines adult age at use 
per day bindle users (years)(CFA) 

997 tap unlimited wood 2 7 6 

1002 well unlimited wood 2 9 10-14 

374 tap/well unlimited wood 25 2 6 7 

152 tap unlimited word 60 1 8 8 

511 well unlimited wood 1 6 8 

297 puffp I barrelb wood free 1 3 9 

143 well unlimited worn 1 3 7-10 

1173 punp I barrelb wood 60 1 14 7 

1167 purp (drinking) 2-4 pails waod 70 1 6 9 
well (all other uses) unlimited 

299 puMp Iharrelb %cod 50 1 7 8 

1295 puap 2 barrelsb w 300
c 

1 6-7 

357 well unlimited . 50 1 12 8 

306 tap unlimited wood 2 12 9 

231 well unli-,itted ,ocd 70 1 6 7-9 

244 puap (drinking) 1-3 pails wood 50 1 12 10 
well (all other uses) unlimited 

1415 tap unlimited wood 60 - - -

aTap or well refers to a scurce inside the Ccapound. Ptlp relates to ci. murna! water point outside the rnqxxun. 

b barrel or oildrum is generally equivalent to 18 pajlfuls. 

CExeptioxally large bundle, providing fuel for 5 to 6 days. All other bsvIles were coparable. providing fuel 
for aboit one day's needs. 



most often with an adj-oining "washroom" which had provision for evaoation of 
gray water. As regards fuel availability, from all the wcxeen's reports, the 

type (wood), amount, and cost of fuel used by these wonen were uniform, 

adequate to their needs, and a rnosgeabl l expense. 

*'n Lhe hisi of these material conditicis, for wtist pur oses basic 

hygienic criteria cxld he cxisi ered as net. Certainly, few of these homes 

wctl~ be qrade, )xr 'y in any l'r_n-NcI Ch& I,. . t, ;n,-. wc:atet 
supply and .cinitation ,luestions. Water use, Irtrine ose, and the personal 
hygient, habits or andimrthcrs childron presented a somewhat different 
p icture; sever] very ea} in theelements repertory of hygienic practices 

quickly hecarme evident. 

First, ,_'iJldren are not expected to use, and indeed are barred from 
using, the latrines. The re>orted acy,[ at which children are allowed to use 
the latrines is qiven in Table 4. Thy mdal age range for the transition is 
7 to 9 years, arid aces 1-3nigh as 10 and 14 years are reported. The age 
rep,...-ed relates to tolerance of the children's using the latrine: use of the 
latrine is essentially urarocitoreJ once the mother is assured that the child 
knows how to wash after latrine use. in practice this means that only the 
very youngest children and-] toddlers use Ipotties in the compound under the
 
supervision of 
 their mothers, while the next to youngest children go outside
 
the OCAT(Y)nd Linder 
 the supervision of older siblings, all these children 
returning only ir-egularly to the comxound to use a askpot, for assistance 
in washing, an] later, to use the latrine. Several mothers expected their 
children to ,]efecate in the fields, on qarbage heaps, and otherwise away from 

the compourl. 

Second, although soap presentwas in every ccanpound, its wasuse 
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specialized and not object ively related to hvNier-ic qoals. Several qualities 

of soAp are imnufactured Ic:ail y (block!n of white and of black soap, ard bars 

of toilet snip) and while tnre than rxie quality was available in seve ral 

ha)nes, in n holl, ,re ;l; 't uali ty ot schp was aa iablI was i t -he,,. 


htWe ;L n lalit ,. 'ypic .lly ti , rouchno t , kitrefined soap was !xerfiisf-- to wash 

kitchen pots and c;'n. uigrlblovks of whi, e sinip were d Ct it, for rsona l 

washinq an laundry. ,lnt,earThe IK.-.'er, it, was 107,ited invariably 

in the kitphn troa: snop w.i tiut onini,\vml in the latrine in a single 

comlx-rtl for 'Ite mtdult i: 4f a''t iyvi t. Simi larly, scoj) was i.(tevident in 

the area f the tn r the well. Nor sas .ot:at ut I ,'twe,'eti mes in the 

washroom, which was mtintain,,!ieety. Etnqiry alout use of n to for personal 

washing rewu'ilAi Wot sop i use! fm i ., in.i, even twice a Oy, but is not 

utilizeA Ntw ent hlini ':, Thorhandwashinr;. Outsile of ba-thing, soap is used 

essentially fiat i it hity. WO l I ' inn d, fec'I t ion, the n it he's do utilize 

water, hit with in WHluttionimAl itntdo for I itlalistic, not hygienic, 

purpcses. li. ltd, wa:shinq after defecation 15 assimilated to the series of 

daily ablut '.ins that are relipiusly prescrited in tandem witi the very well 

observed rn- ic of reservi nq one's left hand for that ,urlxse. No 

suoap--washirns of the nd thou i fi lws. It is this ablution that mothers 

require their chilireun to learn before they are allowed to use the latrine. 

Until they do, their mtlter a iywath them. In addition, this soapless style 

of washing extends to other circumstances: iuthers empty and rinse potties 

without usinm soup, on the potty or their hnxds. 

Third, urination was tolerited in the washroom, arl washroom run-off was 

frequently throuqh the cxonpound. Since the washroom was also used for 

ablution after use of the latrine, the run-off from the washroom might 
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contain fecal matter from all its uses.
 

Fourth, we were able to document two behavioral phenomena, gecphagia and
 
giving of infant enemas, that car, have deleterious health effects. 
 From the
 
age at which an infant can sit up, through the crawlinq stages-, arr until the 
time when a toddler is able to run about in the care Of samn(]yct other than 
the mother, 
smaI] children stand a larqe part: of the time in the (conproand on 
the ground. Durinq this tint., the nother can qo alot her chores, 
particularly 
 fox), and ii al prepakraticn; without the ,isual ioad on her hack, 
sinee ouitside the cxy)onqun-d the chiIld is ccnistantly piggy-hacked aixioxt. 
Inside the ,amixivlti, 
 Oe hi Id ny spe, lonq st-retclezs of time on the 
ground, to be picked up briefly, nevertheless, at the sliqhtest whiru.er. It 
is during these t Iitt's that the sirc[Il chi 1dren eat dirt ( ieoALhqia) frcan th. 
compound floor. 
 To" flc-r )f the c!X)flpC)nos is very proudly cntaminated 
with fecal matter, if not rNom run-off fr(, the wahrcorm, then fran foot 
traffic 
 from 
 the latrine 
 or from use of 
the sane brtlm for sweeing the
 
latrine (the 
,atrineswere, 
 ,uit few excaptions, impressively broon ciean) 
and the courtyacd, wich was earthen in all but ori case. Gecphagia was
 
unr< iarkable 
 to the mothers, and fewa even offered that it hel]vvi children 
beconu strn;. Infant enenas similarly evoke little response from mothers, 
although 
 was more di fficlt to gauce it 

the extent of its practice. 
 It is
 
generally carril ot by qra;n3in:th ers c-,;,h vcc- y-uiesiL ;O)iiren--infants
 
less than 
 a yeir Il--by insufflating crccu:tions of leaves and lants that 

are macerated by' chewin. 

We vicived these four areas of behavior as betrayirn an extraordinary 
potential for 
 fnil-u)ral 
 transmission 
of infective agents to the youngest
 
children from older chAidren, from mothers, and directly from a co..aminmted 
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environment. The apparent inconsistency betweet these ItA1aviors and the 

overall favorable mitoria] nonditir is Nor s..n.tary eVI rOnr:: rompto-l us 

to ask at-out ratJMtin.a-Y and h lepfs rox,-niit, variocxs practi .s. Three 

thiVE1t; fXc'1S 1 OLIF itte it toi ,. 'tllti V: why chi dren hid not use the 

latrines, so-kj ,ntLh: cause , ti, diietJ, in Indchildren, arni whether otie 

co ld prevent a sm I I!c I I f rey l ino. 

Children were it l kywo ] t- 'so th latrinet fr aI num-er Of reasons, 

sOPb of 4'hnI. express! NO o,r thi child (a small child can fall in), 

others concetnt r kjqq tl 1Itile t id\.., for the dulItS (children miss the 

hole, children dirty t I Itrin), ] C(r other esthetic coscern. (children 

lcok inside the hole). iplietin, iaijoriHy a concorn was the i nability of 

smtill children to wish themselve.s, sin' th, qe at whidi they were tolerated 

ir the latrine wn: int t, , tt(tIht ny ablution.
 

With re!3! "1 t.o ounon irV 
 1, t diseane and dyir6 among stall children, 

soire rot h. i, totns nk ,t~rrme I from the rntiers ansewers. W/hereas the 

mothers co fident ly riop-,, a range of realistic causes of death in small
 

children--the 
 rnjori ty or thmAtcinq diarrhea, vomit 1n, aril fever as well 

as measles, Iplit i .,. or "the diseases of childhoo l" as the causes of
 

Lhildhc'xl leatuit--these 
 syniroms were di eml-clia I, spontaneous events whose 

origin they etr-ae ineptly to nierstand, le'. alone explain. 'TrUns respoises 

to the cC', 6l 1ilnss fell into a disro of nnfd",irud aQ very individualm 

ite s, ranoinq bm .HV i ronttl II cct t EAns--t I' ! i itte, winds, the 

te rature, ths sun--to real pwc:It Ii is molh as vectors (flies, 

mosquitcos), INA! 1w amerence of fees ihle connection to a diseas'e process 

or oltcome (such as nosquito(es as o-lrriers of mnilaria). ore ver, in 

practice, attem[ts to discourage vectors were not ccjniste- whiile latrines 
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were typically broomn-clean, lids were mrost often absent or off, and very 

large n ggot and fly ix-oulations were observed these sites.in Essentially, 

these nothers do) not attribute deaths of children to nossible ofthe range 

external agents (go1b, baud or evil spirits) hut stil lave no ofrudiments 

disease tr,,smission. lurthergore, the death of chil.dren or the fact of 

children dyin is ,ui t lotich& .(,r these wcgorn frcNi their understanding of 

the inTTkiate caLuses of cIild dIths indeed, when askel whether one can 

prevent the deaths of children (i.e., cAItie TllecsIes, diarrhea, ar :o on), the 

mothers insisted that death was not preventablo. To a few women, notionthe 


was laughable, while others 
 care fl] ly explained the argument that many 

children are born, And some children are born rnot to rerain. Yet others 

explained that cannotone overcrri death cr tvt if adults cannot be 

prevented from then isdyint, there all the more reason thit children cannot 

be prevented from doing so. 

Finally, we enquired about the frque-ncy of their experience of child 

deaths, by asking ab.o)it deaths to the wcren they knew best (mothers, sisters,
 

co-wives, conicund 
 c(o-residents), as well as their own past experience.
 

Table 5 a basic
assenbles few elcwunts of bockground information on these 

women, innluding their aqe, fpai:ity, and ntur.er of dead children. 9 Seven of 

the women had had a child die before this ore, ard fcair, n)re than one other 

child: in case, womanone the had lost twins as well as the child in our 

art-Ki twostudy (1295) in further cases, the woren weie aMony.3 the oldest of the 

group (297,143).
 

Despite their reluctance to discuss deaths to families in other 

coirponds out of fcrrespect privacy, and their very scant knowledge of their 

mothers' losses of children except anong younger siblings whom they were old 
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TAELE 5 Characteristiam of the mothers. ote.ral histo.te, 
of children wo died in t-hestcod year. Hurklna Faio. 

aid rhracte-isticg of te husbrgno (father) 

(ild Qaracteri-tics of Uhd oth-er 
FaternI history COa-rteristi of ts 

husband (father) 

A- the tifs of the survey
(A ril - Ju-, 1981) 

At tie tie 
(July 19 33) 

of re-nur-y tefort at r.-arvey 
July 1,53) 

Ethnic groulap Year, Lit- Age 
of ercy 

sa ol itn 

Marial 

ata.is 
Gra-

vidi ty 
Parity A%e Marlitl 

stata 
Cry-
vidity 

PariY ea-er 
of 

child 

1atha 

Nh-ber Nuber 
of o 

d-ld -z, d;ildre 

auy in her 

Net rue-
her o 
cdhi 

pr- t 

Ethnic qroup Years 

of 
chool

iar 

997 pi:Sr 
(Voltaic-+kile) 

1002 So 
(Voltaic-Rabe) 

374 Pil1 (Fulani) 

152 Birifor-
(Voltaic-4ioll ) 

511 PauI (Fulani) 

297 lcd-a, Diola 
(M.1-te]) 

143 Sae-9th (Ma-Ie) 

1173 Rh. Dijola 

1167 Dioala (Ka-de) 

0 

C 

0 

5 

0 

0 

0 

0 

3 

no 

-o 

no 

yes 

no 

no 

no 

no 

no 

2n 

24 

19 

26 

15 

36 

42 

26 

25 

sigle wife 

sinei ife 

Polygaunus 

wife 
single wife 

uimr-rireI 

plycgamous 
wife 
pol)yraia 

wife 
single wife 

mircle wife 

2 

3 

1 

5 

1 

11 

12 

3 

4 

2 

3 

2 

5 

1 

10 

12 

3 

4 

22 

2 6 

21 

2S 

17 

39 

at 

28 

27 

ingle ie 

polyq-r~s 
wife 
po ly-ios 

wife
single wife 

polya iwire 

pjl-auya 
wife 
polyiameu 

wife 
ainge wife 

single aif-

3 

4 

4 

6 

2 

11 

12 

4 

5 

4 

3 

6 

2 

10 

12 

1 

5 

1 

2 

1 

3 

1 

6 

5 

1 

2 

0 

1 

C, 

] 

0 

0 

0 

1 

C 

0 

0 

0 

0 

1 

0 

0 

1 

1 

2 

2 

i 

4 

7 

3 

3 

M-c&a 
lolajc--Mole ) 

Brtt 
(VD t ai--Habe) 
F-l (Fulail) 

eAi 
(Voltaic-Mole) 
11±as 
(V olIteic-+iatel 
B. DIzla 
(Maqie) 
P.1 (Fulani) 

Dioule (Manrle) 

M-I 

0 

0 

5 

5 

0 

C 

0 

0 

299 &u-r (Mn-ie) 

1295 &r (Maneis) 

357 S-gh.a o (Mailse) 

3" fiasi 

231 P.Iit 
( VOItai c--, ) 

244 [olo 

1415 Selit-uls,) 

0 

3 

0 

0 

5 

5 

QnO 

no 

yei 

no 

r-

ye. 

rs 

25 polypa'iai 

wife22 iolyfcus 

wlfe
A3 - ril 

25 single ife 
(Vol a i-4 De) 

23 shile wife 

23 -ioqlrw::e 

21 eunr-.& 

3 

4 

3 

5 

4 

4 

3 

3 

5 

3 

3 

4 

4 

3 

27 

27 

2-

27 

25 

25 

23 

iolyqa.-cr 

wife
xoly,3,oo 

wifesingle wife 

single wife 

polyg.eno 
w fe 
single wife 

urr-ia 

4 

5 

4 

6 

6 

5 

3 

4 

6 

4 

4 

5 

5 

1 

3 

1 

1 

2 

i 

1 

0 

1 

2 

0 

0 

1 

0 

0 

0 

0 

n 

0 

0 

0 

3 

2 

1 

3 

3 

3 

2 

(Voita ic--le) 
P-i, (Fulzni) 

Sam 

Seazufo(Volta ic-Se42fo. 

t-%siVoltaic-Mlp) 

B 
(Voltaic-'labe) 
Gouro=i 

(Voltaic-Garusi
Ms-i 

0 

0 

O 

4 

5 

(Volta|c-i le) 

a&,e reporteri thric qroup of euch pare-t i fol!o.d by the pe-pe and cluster cf th grcp a-oiasding to Airdcki (1959). 



enough to remember, twelve of the wonen offered further infornition on child 

deaths and related the ages and circutstances of nre thap twenty-two deaths 

that had occurred to wmane OmhO they knew closely, Their general impression 

of the fr,,uecy of chiLd de,ths was that it was high and they provided 

s'ipporting arquimrwrnts for their opinions, remirkicli the freuquenrt suddl-n 

appearance of woiiwm at Ch,' 11VIrkOt withou)t their usual ilg,- ed Uidles. 

To' suimo r *o, we recons dered the strange juxtalxe;siticon of an 

cmperational adec-quacy of the usual environmental health indicators in this 

sample (at-,!,-n:' r oabewater supply, satisfactory sanitaticn, presence of 

soap) with th laps; ii hyqienic practice in the light of these insights on 

the roxt causes of disease and ,leith that we 1leaned from (xir disc(ussions 

with the nthers . Wlat l camo apparent is thit the imthers' overall behavior 

k:ith respect to hyqione and health was informed by soera] different, often 

Lol -Litng, kncwl.,ai utitructure: (are Frank, 19H5). In the absence of a 

guidiig theory that serves to ornanize e lemnts of .ncledge alxxt illness 

and death, particularly with respoct to causality, these wcxiien have 

atomistic, fragmintary pieces of knowledge drawn from different belief 

systems. In this Yay, behaviors are variously informod ')y esthetic 

preference (sweepi 5; latrines, keepina children out of latrines, body washing 

with soap), religiou; p'- cript ion (the daily schedule of soapless ablution 

rites, in association with the dedicated uses of the two hands), ciistomry or 

traditional, Pr, -t ic- (brest few i r ; a111i abs ti nence durat :'.(s, Ind 

supplemnt.ation/weau inj !attwrn: , or the newer Mt rial goals (havi ri a 

litrine, a washroom, and running water in the courtyard). Yet other discrete 

behaviors noL attached to these major rationales are determinLed 

idiosyncratically and superstitiously, while the cause of residual events is 
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attributed, by default, to a powerful external agency. All these different 

sources of informed judgment can be quite independent of each other, with no 

conceptual links between them. As a result, motivation to taKe action amonq 

these mothers is not necessarily attached to the most beneficial measures, 

while salience is accorded to measures which isy be quite inadequate: the 

cause of a disease may be attached to one information stream, while treatment 

derives from a ther knowledge system, and acceptance of death from yet a 

third.
 

Finally, a further and quite different insight into the disjunctive body 

of concepts that inform these woimn's appreciation of hygiene, disease, an 

death is provided by even a casual review of their childbearing and 

childreaiing histories. We would speculate on the basis of those histories, 

which are outlined in Table 5, that a tolerance for the substitutability of 

individual children must ccexist along witl a high fertility norm. We 

suppose this b ecause there is a loss in equivalence between the sum of 

biological oan children and the actual family raised. Indeed, overall, these 

women have first experience.d the death of 40 percent of their live-born 
children. 10 They have then fostered out tcxjether eight children and fostered 

in two. Counting that the Irothers have together 50 surviving own ad foster 

children, a full ten percent of these are not with their biological mothers. 

In essence, hviriq hequn with an average number of live-born children of 5 

(ranging from 2 to 12), these women at the time of our re-survey were raising 

half as riany, the nodal family size being 3 for a rancle of from 1 to 7. This 

reduction and convergence in the actual number of children raised follows 

mostly from child deaths. However, a portion of this smoothing occurs as a
 

result of the fostering arrangements, since before fostering is counted, the
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actual number of surviving children who were onbeing raised average by the 

women who fostered out children was slightly higher than the number of 

children being r-isod by women who did not make any fostering arirngements 

(3.1 vs. 2.9). After all fostorinq is taken into account, the average number 

of children in the case of the women who lkrticipated in these arrangements 

fell below that of tho women who did not (2.3 2.9).vs. 

We consider that the discontinuity between parity and actual composition
 

of family he2ing raised translates into i will for child survival that applies 

to all children, hut is not necessarily attached to specific children. We 

would speculate that to mnximize surviving family size, this tolerance for 

substitutability of child:in mst operate to allow loss of duefor children 


to death as well as 
 le to child moility. In effect, this means that 

efforts to Lreat in]dividual children, the ability to recall in detail the 

course of a child's final illness, and mourning for individual children can 

coexist with an overarching acceptance of and rel :ance to tanper with the 

fact of child death.
 

Structural Means to Inmrove the Conditions for Child Survival 

In the light of the circumstances of these child deaths, we sought to 

determine the If-ssible influence on child survival that could be brought tc 

bear by a national water supply ad sanitation program. 

We considered that the potential benefits to child survival of any 

general developpynt Onitiative would depend on three characteristics: the 

degree to which child survival was considered in the design of projects, 
the
 

level of implementation, particularly with respect to components most 

critical to child health, theand extent to which objectives regarding child 
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survival fed the expectations of success for the overall program. In this 

vein, 'Water fxecade" progqram and projects could be elaborated in objecties, 

design, and level of iqmleimuntation by mmy other criteria than the potential 

health and demogiraphic effects. These other criteria include technical 

considerations (feasibility of projects, techrnlogical limitations), esthetic 

and politicni imperatives (providing infrastructure to the more clamorous 

urban sector, eliinrmtinj public foulind), ex,,pressions of income and(wealth
 

(preference for the lalx)r--saving aspects and anenity of rodern conveniences), 

and so on.. indeed, it is not necessary for health consideratiorns to figure 

at all in the implse to develop the infrastructure of drinking water supply 

and sanitation. The earliest European pub-lic works enterprises of water 

supply and sanitation were foremiost urban embellishment projects, designed 

essentially for esthetic and political purposes that preceded knowledge of 

their potential health effects. 11 Evaluation of Burkina Faso's Water Supply 

and Sanitation program alcxig these lines of analysis reveals that the 

program, as first elaborated and subsequently carried out, does not omit 

child health and survival concerns so much as fail to integrate them in any 

but a perfunctory way. 12 This shortconinq is notably evident on four scores: 

" Explicitly definel objectives at the outset of the program
 
plan regard only ouantifiable targets of water supply and
 
sanitation infrastructure, such as bore holes to be 
drilled, liters cf water per person per day to achieve, 
proportion o! the population to be served, and so on. De
mography figures prominently only to illustrate and back 
up the rates of growth of service needs. 

" 	Alongside specific service objectives, which are quite
 
detailed, human health is recognized as a principal objective
 
of the entire '"Water Decade," but with no further qualification.
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In particular, there is no attempt to outline objectivesrelating to targets of mortality decline in counterpart
to the service objectives. 

o In parallel with the lack of integraticn of deiqr-,,uhicobjectives, the lines of evaluati on that the programprovides for are elaborately and clearly sp.l led out interms of service object es, bit fail to include anydemographic onitorinq. h1e h ilth sector effectsare to tv evaluated alone through " proposed epidemiological surveillance of water-relate1 diseases.
 

" The concepLtuaiz,ation of 
water-related] diseases that informsthe Water Unal.de plans and prograns is too broad andspecific nonto highlight the motential influence of waterply and sanitation supon-, a)rtality, particularly in chijdhood,and does not aform sound vhisis for nonitoring demographic
effects.
 

Indeed, diseases that 
are considered water-relate] include guitea worms
 
(dracontiasisi, schistosomiasis (bi lharzia), cholera, ailaria, 
onchoercinsis (river biinariess), ]aci lLary and anebic dysenteries, tyllhoid 
and paratyphoid fov rs, hepatitises, and intestinal arasites, as well as 
diarrheal diseases. It is Findanonta] Ly tnue that all of these pathologies 
are watpr-reiatce. 
 Moreover, the prevalence of each could be reduced in one 
way or another 1y ;ater.t suJpply and sanitation rorogram, since new clean 
water-supply outlets also attract people away from natural sites that .ay be 
a health hazard (Quinea worm, bilharzia, on-hocerciasis) or reduce the need 
for water storage, which promotes mosquito-breeding (malaria), toin addition 
providing water free of diseases thit in" - .waterhrxr,,: "cholera, 
dysenteries, hp.atitis, typhoid fever, and so on). However, the list fails 
to attribute any priorities to diseases with a high incidence, to diseases 
that are asscciated with high Tsar taliky rather than nnrbidity, and to 
diseases that take an exoptional toll amang children. 15 Epidemiological 
surveillance, even if wereit conducted aggressively with resulting high 
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coverage, would yield little evidence of sucress of the water supply and
 
sanitation program (i r.Ikcir the majority of the "water-related" diseases 

of low incidence that are dehilitatin, but not fatal, to adults. At the 

same time, one wn 1 i e reluctant to evaluate the progress of the water 

program on the Ikisis of -ate of declinc in the incidence of milaria, even 

thouc it is, alonq with ltiarr-nea, the Ir-et serious in terts of both 

incidence and iir)rtality of the p ith-,l)iies listed, since the rc hction of 

iralaria incidenc, vrs i principal gcnll is inad(ci-acely aril incompletely 

adiressed solely L' IrT) nLn )f reliic ing houisehold watei sonar-i. 

As a result, those deomrTraphic and 1ielth-relato abjectives rost 

sensitive to wator sipplv atj sanitat icA iTprovenments and most attainable 

through such prcxu)ras tre p.o-orl,, prfi lo] against the overall objectives of 

the program, figurirg onxly incidentally. Fudrtheirmore, the absence of well 

formulate, deroirraphic and ha-nlth objectives translates into an equivalent 

lack of derv)-iraPlhi 'rlteria in the design, irplementation, and evaluation of 

the program's projects. 

A review of the Water Decade program's structure provides a few 

indications of the reason for the weak deirographic onarorent of the plan. 

VWhile a number of government aqencios and various ministries have been 

inportant 1 6 actors in the plan's design and implementation, at o time was 

there more than an informaticxal or consultative status acoorded to any 

essentially deroraphic agency, such as the National Institute for Statistics 

and Demography, providing no point-of-entry an] little leverage for the 

pfomortion of the demographic yotential of the plan and the means to evaluate 

it. Indeed, the role of that derrographic agency was undermined even in the 

provision of a legitimately demographic input, urban growth rates, by equal
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consideration being given to t-,t imites from two other soures, the Ministry 
of Public ,ork, (iz: -Nat ionl ;rI. of ater (Oltm), to def ev the 
Decade's qnAls, whet. 
 ,rn of thes, sets of estinit-P were unrealistically 

low an] er';.ri.phicii il ikol,.i> n The n, other ,initt r' -'"t !iqht have 
introlucd , '",iriphic irlot k wis t .%,,iittry:f Health, lit its r,;, w-s 

strict ly nuRyrrq., ;t in :nmwnlyti lirut ]t., resrito.ihility fo,

lrdi1nt*'.onane vif drink inl--qulity stanla rit- of water and tot never'neeinq the 

projects o t , ",! iial Center for H-nath 1-. Cation on water .si)plyuse and 

sanitat ion edncat 1(5n. 

In the liqht of an initial ah - -o.co aof demr-r, hic 1o rrs,,,oti ve in the 
Water Decade act ivi tie-s of Purkina PasoD, we h,*ito search elsewhere to gauge 
its ideruraphic influeo7,. W, oCcZIlCed th-hOt . !vhtt,.ru Anil Characteristics 

of the inpleta'rvt ion of servio, A' jectives wnuld ,helimit the rnge of 
feasible ffots. 
 T'e two predominant crit,-ri. i e iroiIenkn5rtation of 
service objectives iquickly ron-v to We teduhnicia and relitica. Midway 
through t Ii,, r ,*,,
i these oriteria have i fluenc-ed the (nurse f the water 

supply program for urhu :ri,!
rural areis in opfosit, ways.
 

The Natic al Hurea if I 
 r ((iF - Cffirk, rnati onoa des (N-ILIX), earlier 

under 
 the > iiatr,' of Pural IYivel1o ,r Waliistfr, du d&velo*pfTt--nLt rural)
 
anct since 1l-.l killr 
the Ministry of Wat , i ,llically re-ulated utility
 
company, is rescrxsible 
 f A-r ,m.rcial-oi pri ivisin , aiinternance of water 
supply in -hai centers thrcnqh pildi" to individi.,l hicxlsehohls, which are 
billed for s.i.-,i r to purmp oints in the I twns. 17 

the OWi: is financially auto 

s ,, er In princie, 

in "s and was to raise private investments for
 
urban water s,ply, 
returns to which were to follow from user charges. In
 
practice, the 
 ONE has raised only 5.5 percent of the necessary investments
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and is now1 largely financed by external European public and private 

development loans fro, V.,rinrry, Denmark, the Netherlands, France, and the 

Eurcvean Develo"nnt Funds. Ii 198-, service coerage was in place for 18 

urban centers, Qa>ll i:Clude0 abIt one-h,lf ,illion people, or seven percent 

of the conuntry's Enp)ildtion,and abt 70 percent of the entire urban 

pqulation of the co0untry. Financial resources were in hard for the service 

needs of a furth.r linur an ce ters, totalling one further percent of total 

population and a further nine lx'rccnt of urhan population. Proosals for 

funding had Wf''n !;nibsitte- to the hanks and development agencies for the 

remaining 38 urban areas t'at they plan to service ly 1190 and that include 

the balarx of iurkina lan's urlmn I V lation--in all, two percent of the 

country's total lx)i l tin. In sum, present coverage of urban areas with 

clean water suB)ly is hidh and pnidsen to 1-* nearly complete by the close of 

the Decade, in 105). 

Notwithstanding a eterminef erplhsis havinq been placed Cn the 

provisic of 9.rvi es to the rural areas, the rate of progress of rural water 

supply has been mtrkely slower. In parallel w, th thie ONE, the Ministry of 

Rural )v, opment's Directoreto for Hydraulic [Affairs] and Rural Equipment 

(HER) was in ch.w! Q ural water supply untif the creation of the uribrella 

Ministry ot Wdter in 1<.1. i'he objectives of the rural water supply program 

were t,) inoi,! -0bout 10,0(X) water-supply points, wells, and PuMP stations by 

1985 an! alMit I4,;00 by 1990. In rural Burkina Faso, there were 3,450 

points at the cutset of tw prcyjzam implementation in 1981, ard 5,890 

privately hore wells and pLmps. Bly mid-19814, the number of public wells had 

risen to 5,355 with the addition of some 600 points per year, reaching a 

volume about midway through the decade that was 50 percent short of 
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objectives and still exceeded by privately drilled water-supply points that 

are being added to at a rate of between (Y ani 140 per year (Direction de 

i'hydraulique et de l'6quipement rural, 1 0 03a, 1983b, 1984). Even accounting 

for additional well sites thAt are cossiderod in process of caistruction 

(which nmy refer only to) iemirted or otherwise selected sites), objectives 

are far from mt at Mnihcaie ird are a fortiori off-target relative to the 

1990 objectives. IThe principal reason for this xoxr perfornmnce has been 

financial constraints. Indeal, at mid-IIH4, no ne funding of the rural 

water supply had een obt.aine since I-efore the inception of the decade 

program when prcmdses were nde that shsequent ly nuterialized to fund the 

growth in wells that did cnur b.' mid-Iecarle. one exception was a promise 1y 

UNDP to fund, thrcotub develcjcent cIrants, a further 4,500 wells, which alone 

could double rural water supply capazcity. Otherwise, no systenatic search 

for puiblic and [rivate icons "tuivalent to that undertaken by ONE to finance 

urban water smqply could Lundertaken ly HER, since HER has n capacity to 

repay them hoyon,] its (<wn bu,(et, inademijate to the task. 

In effect, the country has limited borrowing power in this sector and 

borrows first for the commerclol urban component of water supply, relying on 

residual grants and other developnent assistance for the rural component. 

Furthercore, the rural water supply is very largely assured privately, 

although not necessarily comnarcially. Moreover, nointenance of pumps and 

wells, because of the drain on scarce resources that these recurring costs 

occasion, is increasingly devolviny on rural users (see World Water, 1983). 

Lastly, a strategically important unknown is the volume of water points bored 

by NGOs and VOs. On one hand, there is no bureaucratic process for the 

registration, approval, or monitoring of this type of development activity,
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which encourages nongovernmental water supply projects. At the same time, 

the government agencies learn of projects when they run into trouble, 

experience ma jor .lUip, nt fai lures, or need assistance of some type. 

In1atantIy, because they are carried out on shoestring budcr-ts, often no 

provision for iait-enance is allowed, aid re';(-.onsibility for breakdowns and 

upkeep then falls to t'In r.ltionl authorities, devolving cnce again to the 

comminity, which con assure somn sorvicing but cannot purchase sp-re parts or 

engineering advice. Unfortunately, standards for water moints cannot be 

enfor-\ed urder these - !,wtn'tances, and projects that nfeet the standards are 

inventoried only after the fact, on an ¢c2csional basis. 1 

As a result of thes3e conditixnv, and constraints of the water s ply 

program, the essentially private and conuiercial provision of water in urban 

areas has acquired the character of a subsidized public unertahino, while 

the social intentions of pubic rural water supply provision are thwarted by 

the absence of f,,,iir" and are being progressively displaced by a form of de 

facto privatization ,byf.,ult.h1 The pdce of urban water supply 9rcwth is 

consequently adequate while the growth of rural water supply is painstakingly 

slow. 

The third conoonent of Burkina Faso's Water Decade plan concerns 

sanitation, which, aside from rainwater effluence and garbage removal for 

urban areas, tra-slates into latrines for the removal and disposal of human 

waste in both rural an urban areas. The urban latrinization project has in 

effect been reduced to a public convenience project, with latrines provided 

for marketplaces, hospitals, aul schools (with UNICEF monies). The rural 

project, under which it was intended to build over 100,000 simple latrines to 

achieve 40 percent coverage of the rural population, has not been implemented 
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at all. At present, with no funding fron any source, the only extant
 

activity urder the prriram is a project in the Piatiomnl Center for Health 

Education (CNES Centre natictial de 1' 6ducation pour la santi-) to set 
-

up 

deronstration 1ltrifnes ruralin health 1ai Ii ties, where technical alvicv- cnA 

construction can he ;iweu to interested individuals. As a result of the 

inertness of ruralthe sani tat ion )roject, all sanitation activities have 

been shunted und1er the oversight and executory authority of the ONE, in 

charge of cormne:cia!1 rh-ri water supply. There is thus r lcnqr any 

pretense of undertdu irvj the rural sanitation prairain. The sanitation program 

is ncw re(duce-d to a will to ,leal with the disFxisal of household qarbege in 

only the rirnm,,iij,)r- ,,nters, which is irost, frequently sinply alassed at 

cUstU1,I ry Ia:at. ions, toar~1 iqnrove rainwater evacuation through new 

construction of drainage ditches and sludge renoval fr-n existing otes 

(Burkina Fa,-ke has not one sewer). 

In view of the ways in which the irislemntatioo of the Water Decade 

program has unfoldedl in Purkirvi Faro, some observations rek-irdirg its
 
Potential influence fi:iid can
on survival be advanced. At the outset, no 

compone;t or underproject the program directly addresses or is airrd at the 

potential denrxjrj)lhi(' benefit children.to Furtwrrre, overall benefits to
 

public health are so
not miich mrnifested in the naxlalities of execution that 

the prcqram protocol provides for, as held up to be an overall guiding 

objective, nonspeci fi linkedlly to the practical side of things. The 

activities that are being sucessfully undertak en by the program are a 

product of political aind technical cosiderations. (n this way, urban
 

services of a quasi-commercial character 1 9 are receiving the most attention. 

Urban water supply is attaining ren-rkable covrage, and it is possible that 
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urban household refnsi removal may beoome a conurrcially viable economic 

activity. Renining efforts 'vid resources are focussed on unprofitable 

public facilities, hut still in urxan areas, such as public conveniences and 

maintenance and enlairy Trmt of the urhan drainao,,o-ditch network. 

As a result, w, .whid speculate that child survival will continue to 

irfrove in urhon areas, tz t hipiv carily sn, because th, ir,.-ver.ent would 

derive fresn lo'neficial expansion of water ;wd ilability ari] reduction in 

exposed fecal ntter ;hit serendipitokisly iincfits sr-sall children by 

aix-liorat ing the entire health eoi ro, ent. The rxtential influerc on child 

survival of the s., inputs, 
 it could be aruNtI, wrAild be even qreater if 

that objective play"! a larg<- role in. defining the prograr, 1ncause of the 

emphasis that woulh necessarily N qivn to nmeLd]anii;r-, of tratsmission to 

children. For examle, snuch stronger health educaticr coponnt could be 

imayinal that wou],] fxmii on the cents of diarrheal dise-otse transmission, 

hygiene in the hoisdhold, water use, on] sanit.-ticr. Even bettor, since the 

success of health ol*u.u i-i so heavily de[peris on general education, which is 

still in the future for the Purkink, is the design of sanitatimn technology 

that is usahl,, by children, accuqoride h vigorous encouragement of enrolled 

children to use lo riies prmrerly, txth in the teaching progra 
s an ] physinal 

facilities of sdcoo .2r) 

At the sam'e time, little inftuence on child survival, if any, would be
 

anticipated 
 frn the Water Decade activities outside the urban areas. 

Creeping pricatization of well-drilling due to default in the provision of 

water supply for scial reasons reflects essentially the options of a 

minority of the rural population who can make consumption choices: as an 

incoa effoct it consolidates better chances of survival of children born 
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into tnese familin. Outside of a very slowly growing stock of water moints, 

the only 
other publicalLy funded effort is the small-scale health education
 

project of training villagers in luieep of well sites and rnaintenance of pump 

equipment. hi ti, in addi ti en atondcnnlnt of s7initation objectives in rural 

areas, we are 
 left with the overall picture of an entire water supply and
 

sanitation sector 
that is least devol'q4d ill areas where its potential
 

influence on child mrbidity and mortality is greatest. 

Overview and Prospects
 

From a br(lad perspective, the Water ecnde gcoals represent 
 a development 

effort that iS MIXIenous to BUrkinalo sctiety. It is not in any sense a
 

product of endogernus deii-tel Jerivirrl from incomt qroth, as it was for the 

majority of western societies in the Kniethanth and early twentieth 

r ce . ries, except in the case of a small mirority of the p(Julatimn. At the 

sane time, the very hih cost of water sqpply aril sanitation and consequent 

short fundinq of this sector from external. sotiroys tle.aris that the spread of 

clean water ,and latrines wil1 in effect depend far nore on growth of national 

income than will c.-oirl-ratively iraxpensive counterparts in exogenous health 

intervention such v.ccirvitionas canpaigns, 
which bilateral and multilateral
 

donors are willing to assi 
 , indeid, while 80 percent of the children in
 

develotiiq c,,ntries might he vaccin.-ted and immnized against a number of 

diseases at on estint, cost of abont one dollar per child2 1 in the early 

1970s (this included measles, ipolio, tuberculosis, pertussiq, tetanus, 

diphtheria and, still at the time, snl]ppx also), clean water supplied in
 

Africa between WDf7(land 1975 was estinted to have cost $67 per additional 

person served in the urban areas and $12 in the rural areas. For all African 
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countries, under half of th, urban investment ard a third of the rural 

investment in inroved water supplies cane from external aid. For the whole 

region, in the sFtjno eriod, excreta disposal was estinmited to have ist $19 

per a-2-3tionaI person served in the urban areas, with only L5 percent of the 

investment coniing from external aid, and to nave cost $7 in the rural areas, 

with practically no external assistance (World Vhkalth Organization, 1975 atnd 

1976). As a result, the lovel of clean water supply servie cveaqe in 

African countries appears to be %JQhly related to iuionua invcstnnt (see 

Figure 4), while the mignitude of exteiI furits, principally investments, 

very generally follows suit rather than cionq.jsates (see Fable 6). 

Because natic.e l cnverage in water supply an sanitation neither is 

base onl en enooc.- al n,-or in iffordable to the Rurkim-b eccnony, it is 

in practice of 1,, riori ' .n the qovanueanta! ,g"?nia, even t1Alh offi cials 

who determine .1u ] 1 locate rescir(ce:; -'1 2 re who are charqede xpefnditll,.s s 

with executing ater ilecade act ivtitips have thamselves of cou~rse an inforied 

net prefererce and nore effective denrri for clean water nd sanitatifo1 

facilities. As a result , while Putkiro Fasc sua3scriblys to Decade qoals and 

the appropriate governnnt agencies have carefully elal'orated t otional 

program, in pract ice its politicians and administrators are cogninant of the 

obstacles to its full ir]lementation, and narkice it accordingly. 

Ironically, at the level of the prioritiesi for nultilateral assistance, 

the goals of the Water DIcade are reimrkably pxorly positioned, 

notwithstandin.; its exceptional treatment at the inter-agency level and its 

potentially high visibility. The International )rinking Water Supply arid 

Sanitation Decade was designated for OR to 1990 by resolutia of the United 

Nations at their Water Conference in Mar del Plata, Argentina, in early 1977.
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FIGURE 4 Needs ( expressed as percent of population remaining to be served in 1973) of
 
both rural and urban populations of twelve African countries.
 

Source: World Health Organization, 1976.
 



TABLE 6 Investmnt (millions of U.S. dollars) in cotra.nity water supplies and excreta disoccal facilities,
sub-Saharan Africa, 1971-1975. 

Cou.ntry Source arid destinatin of investrent 

CcL-nity water supplies: Excreta disposal facilities: 

Internal External Interral External 

Urban Rural Total Urban Rural Total Urban Rural Total Urban Rural Total 

Chad 
 0.9 0.1 1.0 3.1 
 0.0 3.1 n.a. 
 n.a.
 

Congo 
 1.8 0.1 1.9 2.5 0.C 
 2.5 n.a. n.a.
 
Ethiopia 16.1 5.8 21.9 4.0 1.0 5.0 3.4 0.0 3.4 1.0 0.0 1.0 
Ghana 
 36.6 4.1 40.7 16.8 
 1.9 18.7 0.0 0.0 0.0 
 0.0 0.0 0.0
 

Kenya 10.1 12.1 22.3 8.0 2.0 10.0 21.6 0.0 21.6 0.9 0.0 0.9 
Lesotho 
 1.0 1.9 3.0 1.0 1.3 2.3 
 0.1 0.0 0.1 
 0.5 0.0 
 0.5
 
Madagascar 
 3.1 0.2 3.3 0.5 2.5 3.0 
 n.a. 0.5 0.0 
 0.5
 
Niger 
 1.6 0.7 2.4 16.6 4.8 21.4 
 0.6 0.2 0.8 0.0 0.0 
 0.0
 
Uganda 
 1.7 2.9 4.6 8.0 
 2.0 10.0 2.6 0.0 2.6 1.0 0.0 1.0
 
United Republic of Tanzania 33.2 37.9 71.1 26.0 25.0 51.0 n.a. n.a. 
Upper Volta (Burkina Faso) 0.6 0.5 1.1 9.0 4.0 13.0 0.0 0.0 0.0 0.0 0.0 0.0 
Zaire 
 10.0 2.0 12.0 
 7.0 0.0 7.0 0.0 
 0.0 0.0 0.0 0.0 0.0
 

Source: World Health Organization, 1976. 



DecadeWith coordinat ion assured by UNDP, go-als encomass activities of WHO, 

UNICEF, FAO, l10, IJNJI'CI), and UNINFCO, alonig with th,- World Bank, the 
principal i tchrs hoing TNIV, W,1HO,IINICF,', and th World Bank. In spite of 
the high Iotential relt.v.ijioe )f the itivities of each of these organizations 

to the demographic importance of the Water Decade--UNDP because of the basic 
developmentil aspects of such infrastructural expansion; the WO because of 
the large health hwafit 
 frco clean water and excreta disposal; UNICEF 
because of its pivotal concern with dMildren; and the World .ank because of 
its critical fim-incial and technological caxabilities--these organizations 

individually ,do trt Ov the Water Decade act ivi ties a hiqh profile. Indeed, 

in the order of W11O's program to control diarrheal disease (Diarrhoeal 
Diseases Cont rol Prramnn:), water supply and sanitation ranks third amrng 

four strateJics to Mirt ,tiarrheal diseases, with mnnagerrent of acute 
diarrh. 
ii M nutritional iIn
l'row- s as the first and second strategies
 

(epidemic ntrd theis fourth) (World Health Organization, 1982). While no 
one would question th, urgnt amd iidisputable iuoqrtance treatingof a child 
who is acutely ill a
with diarrh,,,, disease, in 
effect the means of
 
treatment--oral rthydr.tion therapy--is so successful, and mobilizes efforts
 
so effectively, that has
it aoluired the aura of an end in itself, diverting 

attention and will away from the enduring structural and underlying causes of
 
diarrheal diseae in the environmental conditions. Consequently, oral
 

rehydration promotion 
 and dissemination has a disproortiorately greater heft 
as foremost of four strategies, while water supply arnd sanitation receive 
somewhat 
 less tha, third-place emphasis. 
 Critically, the 
brld Health
 

Organization does not fund water supply and sanitation projects, 
 its role
 

being reserved 
for its specialized capaility in coordination and technical
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cx)eration, whereas the organization does provide "financial and -Ivisury 

support for planning, i oplement ing, and] evalIuating national control 

programmes, includinq the local prc 1lction of oral Rehydration Salts [and] 

financial suprirt health mu d ,j~i,,,incal rewseh onfor services ,piaets 

" 
diarrheaI diseases" (Worldt Health Orqanizat in, Il ) . Si milarly, while 

active ill supporting water supply H&I sanitat ion projects, the visible anid 

compellinq thro ,of4UNICI.'s foois on t:h, !.,lth of children is through 

qulite other im1ealls. 'T1he "Child Survival a I hv-elopnunt. PeOIAlution," a mioin 

prc,_rim of 1MII''s activities in dlili hayth and nutrition, stresses 

monitoringi of diiIt'll'' ,fouth, oral rehydratLion lherapy, breastfeedinq a d 

inproved weanin(1 proctie,';, va] inmunization i; the four principal. tracks to 

inmproved ch ild survival, the core' "COi" prosram. In fact, IINICEt" 

disburseme2nts for wator wiPy and sanitation projet: s exceeded th~se for 

their basic dli1l Ila Ith projects, ai' well as a]lI their other sectors of 

expenditure 1y Ol hilger profili of the CORI promotionIM, ,4,s0Ite the much 

(UNIC F', IV;a ) . The promise of true priority suggested is nevertheless 

offset by two so] a inq observatinKs. First, despite the obvious domi nvice of 

concerns for child h,',,lth in all UNICEIF sets, HiIe aiiient criteria in its 

water supply an] suitatuion act ivities are technico l ard noither denqgraphic 

nor epidemiol) ail. Thus, "tbeneficiaries" of these activities are not 

estirmated nuldn'rs "F cliidren whose lives are savd, despite UNICEF's own 

classification of "safe water supplies and sanitation" as i o),niinity-based 

service for children," but such indicators as persons serviced by new water 

supply systems and sanitation installations, -id ntmlers of wells dug and 

puimnps installed (UNICEF, 1liri). This emphasis is not due to the difficulty 

of estimating demographic or epidemioloqical impact, since such estimates are 
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advanced in the case of oral rehydration therapy, for example. UNICEF's 1985 
report on "The State of the World's Children" oper: "In the last twelve 
mnths, the lives of an estimated half -t million children have been saved by 
oral rehydration therapy (ORT)," whereas cautionary notes useon the of 
mortality data providedare in i footnote and in a prefatory ccmment (LNICEY, 
1985b). Secyid, the thrust of UNICEF'. expenditure in the water and 
sanitation sector, 
 potentially of much greater relevance because it could be 
justifiably aimed at child survival, 
 is in effect weakened by its very small 
share in the overall level of financing of the sector. Together with UNDP, 
UNICEF and the entire UN system provide 6 to 7 percent of the total external
 
funding for the sector worldwide (United Nations, 1985).
 

In 
 regard to IINDI), the organization's priorities in economic structural 
problem- and, with respect to Africa, the drought crisis, 
understandably
 

dwarf the organization's activities in water sapply and sanitation. Thus, 
despite holding the UN coordination reslpo'sibility for the Water Decade, 
UNDP's major involvemnt in the sector is principally through two joint 
programs with the World Bank, a glcbl handpump development and testing 
project and a Technici] %Advisory Group, which disseminates low-cost 
sanitation technology through publications and an advisory networ,. Along 
with several other research and advisory functions in this sector, the UNDP
 
expends only few percent 
 of its total budgt on water

a 
supply and sanitation
 

(althoxigh fully 
a third of it is dishirsed in Africa) (UNDP, 1985).
 
Similarly, loans water
for supply and sanitation are a cxommensurably low 

part of World Rank financing in developing countries, typically ahoXit 5 
percent of total IBRO an:i IDA lending worldwide from 1983 1995,to althxugh 
it 
is recently a higher proportion of all loans to the African regions (9 
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percent in 119H) (World Rank, 1985). World Rank I-ons are nvertheless orY 

of the larqest sroirce' of extrt-*i 1 firiancinq of Water T-i-.ca, prcjerts, 

accountinq fAr ,,c r A third of totalthe (Ur, I9H 5) 1r an-s frecu the World 

Rank are not of coarse sop-ndreitlc]! or]" the i tfi ofIi )rlt !r-it le the 

water secto r ot ivi t i as mtc as ot t r t. ti ss.; cf lxrrowi ns 

(govertments. Pcspit, th .rer prIxrt-ion of Ioins in Af ,:.i for water and 

sanitat i, the thisacess tot tnarliti is rnot itt ktepfrhw th the. rI'lion's 

needs in the sect or so as to itsrite ai lit y t , rry , , qetiera I ly of a 

piece with the stAtAs of its infrstrictr,.. M-,rt-ove r, despi t, researcha 

and public.itits jtwoswr i that Ituly ,trme0s thI. impi rttnt pot ential health 

1tvenef i to, re la t-d4 to t- ; tt i %vii -- -j-) Ilanrk Ik-kio Il-.) the sector are 
pr( bAl y r lot itt with ,.)vtwrrti,'ktt s b, atre in tertns of achievable 

iorrc-iir scht-,Il! s thati ,. '.PI' etdi loi i I il Ienographi c goads. 

Cons-tluent ly, African Fi-nat ions jxxrly in re-inal cotnqetition for World 

flank wator arid ;.,riitation htndsi (s(4- .iqlte ,).
 

'lb coitletu the ft-tiil PoC'ttrO, 
 it shO Id I- note. t;n-t the volume of 

bilateral .Aisist.tice iS oni a par with that o the World Bank loans, with 

IurDc'ean .-ii North Airtr ic.tn donors accoa.ntinq for over a third of all 

external ro:;,inres the Surpris iry,to sector. this aggregate fact is not 

ntcessari ly ref lecst -,,I in resfxnse to regiona l level of infrastructural 

adcxqiai-v. Por examtle, the USAID, which easily accounts for thirty to forty 

percent of total hilateral assistance in water supply and sanitation, 

disburses only five ofalbiut percent these resources in suh- Raaran Africa, 

albeit on rural rather than urtAin projects. Interestingly, the prqtortion of 

bilateral assist ince dedicated to thesector, at alout 5 to on7 percent 

average, is line with thein proportion of development loans to the sector, 
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i'icmUR5 World Bank lending for water and s,-weragc projjects 1982-1985 

with regional lending as a percentage of tile total. 

1082 1983 1984 1985 

$11.: SM $.%I % /o 
Eastern -.1 0 93 637 7.9 22,U 3 ,I 49.0 6.3 
Westem Aftica 110o 2i.9 31 5 3.9 109 1.7 101.0 12.9 
East Asia & Pacific (100 20-i 885 109 78.5 12.2 175.0 22.4
South Aia - - 97.0 i2.0 730 11.4 -

Europe, Middle East & N Aica 159 36 2 106.0 13.1 i127 8 669 292.0 37.4 
Ltin America & Caribbean 406 92 424.2 523 286 45 163.8 21.0 
Total 4i.1.2 100.0o 810.9 100.0 608 1000 789.8 100.0 

Compith'dfror Workl Bgaik unri ial reports 
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suggesting that sector priorities tend to be similarly institutionalized
 

across developnent finance structures, which tend to duplicate rather than 

complen--nt each other. 

To sumnitrize, provision of water sLply and sanitation intrastructure 

for a nation suich As Blurkina Faso is in eftect un ?xogenous development 

activity that nevertheless will depend in largest part on national income 

growth. This is hecause such systems are exp-nsive; their claims on external 

develcpment resources are a functioi of broad financial and political 

decisions, which are larmely uninforrwad by demographic and epideiniolcgical 

considerat ions. 

As a result, whereas most direct hellth interventions (even those that 

are totally excqervius, such as immunization and oral rehydration) are 

specifically directed at o.untries with poorest health oxnditions, this is 

not necssarily an important critrion in water supply and sanitation 

assistance. Indeol, thsorptive capacity for this sector concerns criteria of 

a financial and technical nature rather than the potential for improved 

health and child survival, a criterion that otherwise explicitly directs 

health initiatives in international assistance. 

Accordingly, thu prospects for the improvement of water and sanitation 

facilities are in line with those for a broad range of other mainstream 

development activities rather more economic than social in character. No 

remarkable surge forward in this sec.tor need follow the Decade emphasis, 

although the stress provided will at least have put the item on national 

agendv. 

Regrettably, the foregoing prompts us to suppose that activities to 

improve water supply and sanitation will not be 3tepped up to achieve 
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noticeable demographic and ,Ipidemiological results in those regions where 
potentidll. they could have the larqest bnefit. Consequently, it is likely 
that sub-Saharin Africa will be the nost -iAlerseLy affecte_d reqion, sinoe the 
region is partiolarly -ar.ipa,] for means and so will tbe heavily deperk-ent on 
the couxfigurati on of external resoxmrce expcnditures. for son time, whereas 
the survival prrsfects for children I-tst infancy are the Porest for any 
region. At the san e t i e, while in most of Africa any level of 
imlementation of water ;,i;,)ly anl sanitation prcrjraTLs wwld he a significant 
ijiprovement, we exlp ct that it is rather the deployent of resources for 
child health intervention, (suic as G(Yl3 elements) that will be targeted to 

countries with the, ard,.t need.
 

Despite the 
 tN)tentit.l benefit to African children of such programs, as 
immunization and] oral rehydration, in the light of cur observations of 
admittedly very few child deaths, it is difficutlt to see how such 
interventions alone will avert the larger ,xrtion of child deaths, associated 
with diarrheal dieeuse. kbilo sone shortcaiiings of the individual capacity 
to make children survive iLiy 1-e?overrc-me by oral rehydrat~on of acutely sick 
children, a larger rvirt of thcre inlividual shortcomings cotld hex comnensated 
by alteration o. the child's ri.sk of exp:>nnre to dehydrating diseases at the
 
outset. 
 We have seen thIt the total mans to alter that environment is 
prohably irandequate for the lare mjority of children born in rural 
sub-Saharan Africa. Even so, there is a siqns! lack of ,irection of the 
means that tro ,' i able towa rd their best ises to achieve the 
epidemiolIqicaI and demographic ctIjectives of reduced Morhidity arn enhanced 

child survival. 

Nevertheless, the potent ial effects of even a fully implemented program 
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of water supply and sanitation wolld ther: be subjected to numerouis 

limitations. This is ecause the individual capacity to ensure child 

survival with even a furl repertory of in truimntal it ies such as 

inur,uizstions, available ;:rocrn health care, clean water, latrines and seep, 

ari so n, is limited by irodcxt,. te kurhI o structures n!ndcoriisluently 

irrelevant or Jet rir irtil hav, er!;. We have s4n earlier that even when 

rxit! i ne ohb ect ive lasic health ii.ictors are ,icxt, there, an-rpotable
 

weakn-eses in indivijail c:japcity ta r c.ld,survival, 
 whi,.h derive frown 

fraqiruntation of ki ,-hp. ini wiractice in mitters of hyqiene and sanitation, 

he"I th, disease, am! eti. 

Although orent . in I] rk ii P.aso naturally have a net preference for 

child surviva l, thi; prfterer'e rniy not Ix attached to specific livirg 

chi l ren. Nor ire parents ness, ;irily able to select specif i moans to 

,prove the surviv l of ilhdren, irts, the PiOhtnisms of disease processes 

elude them. [Left to their ,uri devices, witho t adpaiti-,te lwrsorvvi income and 

inform.:I pieferences, a I-I-ml1at,r ,ucha Burkina Fa-s'q cannot ii inter the 

resources to , iasa clean water supply, sanitary facilities, and, 

especially, sanitary practio. 

For water supply and sanit ition im-rovmnts to have the fullest direct 

and benefic;,l demographic consequences, in all likelihood they need to be 

the product of, and to Inuild upon, inproved livirig standards. As a
 

L-product of in,_rx growth and increas,, 4foctive dearri, improvements sudh 

as clean water sy! ly mrd sanitation would be utilized and adopted by 

individuals with significantly midified knowledge structures as a result of 

evolving couxmiets of income growth such as formal education. in general, 

public health interventions in Africa, such as packaged proqrams of water 
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sipply, sanitation, vaccinatin, and so on, have rot been Intrcoduced into a 

context of ijiq&)viN living standard; ,isthey were in the settings Where they 

were oriqin lly devio ]- to the Wcritrary, th,ir ildependenc, has been a 

mljur factor in their pr~r)t P, i,i t-ployiimnt. The suc(o ,)fS(11 proqiraus 

elsewheru, in in o ),mntrios of As; .m No in Amrihc, has ,rohbly dju.orsied 

on the presenco "I ,,t "ll ynuipyx)rtive ir veruit5 in ctlhel 6bm.Iins that 

cre5t( sLronq internal demrit ,ild rapi t effective utilization of their 

b'nefits, a sti.lt ion not yet videiit in Africa. 
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Notes 

1. 	 An example is the progression of shelter in pir,iliei wiui udstruction of 
)redators, lxiselluld pests, other disease vectors, ar eventual 
envi ronment a 1 vector control. 

2. 	 it shxi Id 1, n--t ci that if;a qrwp the silh-sxrt1l, of mothers in this 
study miy rievert he les, not 1, atypiccil of ti.e large r saiml e in terrm of 
breastfe.dtipi behaviors. Ihar.ation of bhreastfe(iditn was hiased (ownwards 
b'/ two evelnt in the !;Lnt-.saipl(-eath of the suck Ii child and 
pregqnancy-i ducetd weanina. Theo observat:ions mi tite ac~iinst easily 
assumi ry that these nthcrs ar, different in furwtarmntal ways frcom the 
whole saip,I f- n re "had aptrl en" with respect. to their risk of child 
death (see .iso tcotn te i). 

' 
3. 	 The differences in these inothi'r s l,hi vior result in aniunant-icipated 
reversal of intervil 1,nqthi;: ITmth(er; who);e children di oi earl ier in the 
sec"c I( yelr have I 1cnner birth intervil than ithera whose children 
dicd at later ry-nths )f the soni year of life (23 ary 21 months 
resp(-tively)• 

4. 	 Irom omc; ,f we.anring, tli.;e children 
proFprti (,, of mi t'rnil milk, riticil to infants, hit which my still 
influeric, th, he. Ith ard survival of one-year-ohis (see World Health 
Organ izat i on, )l7) Ciinnirclham, I ; et , et 

the nt 	 also lose the imirunolcxical 

l' l i -Qie il. 1981 ; Gillin 
43 l, , ,I1 10t13; et- ,al., lI G,11; ., Naray-inain ili. 19F34, Peachem arrl 

Kobl insky, ,aIltlawlr-aus 't al . , I134). 

5. 	 The weight prc~ir >;:icris for the children are plotted on Naticnal Center 
for flealth Statistics/Centers for Dis,,ase Control grcwth curves. See 
Hamill, 1H77 ar Incet, PI84. 

6. 	 Measles vaccirit ion is reciTended at ( Irnnths worldwide. In 
sub-Saharari Africa, as irony as 30 percent or more of children can have 
contracted masles before ) minths, tbecaiuse naternal antihol-ies begin to 
decline after the first few nnthn of life. At the saint, time, imternal 
antiberhie. wil neutralize attenuatel measles virus vaccine in still 
inuane chi ldnrn at unacceptable levels in F" ,ulations of children below 
9 months. 'Ib, competirn nceds to protect. those infants who are at risk 
early .-tl to ensure a high lev I of sucoessfu1 vaccination have 
irplications for vaccination palicy arritype of vaccine utilized. (See 
lleyi onn et al. , PR13; bincet, 1983; Wh' tle et al. , 1984; Halsey et al., 
1985; arxl Katz, 1985.) Aplyirently, none of the cildren in this study 
was 	 vjccinatel tco) early anol sulesnonUently ill with lmeasles. 

7. 	 This is rarely due to true Mvlabsorptiv syrxroome, since the syndrome is
 
highly infrequently olxservod in Africans see Cook, 1984).
 

8. 	 See White and Sevirxur, 197,4, .arr Briscoe, L977. The greater 
contribution to childhocxl diarrhea of orp.nisnms with fecal-0oral 
transmission relative to truly waterborne diseases is sufficiently 
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evident that lack of pure water is not a contraindication for preparing
rehydration solutions. (See World Health Organization, 1984.) In 
multivariate studies, clean piped water often shows up pocrly, or 
largely reflects an income effect (see, for example, Anker and Knowles,
1977; Butz et al., 1982; and Butz et "I., 19P; hit also see Herrick, 
1983). 

9. 	 iscarriaqes (gravidity less parity) are clearly underreported, and a 
fraction of stillbirths ccild b-e attributed to the qroup on statistical 
grounds. We do not address either here, not only because there are so 
few data 1xit also because we do not expect a priori extraordinary
experience with miscarriage or with stillbirth in any population (see 
Pongaarts Pt al., 1984). 

10. 	 It should 1be noted that two factors serve to inflate the experience of 
child deaths in this sample, precluding the- use of this datum as a
"rate.' First, the women are a select qroup, selecteA precisely on the 
basis of their having had a child die. SecynAid, two women's children's 
deaths are genuinely historical in terms of mortality trends, whereas

for other weeren, although cumulated, their children's deaths clearly
imust refer to recent periods. Excludino the recent death to all women 
and the historical deaths of mothers of 297 and 143, the death 'rate" of 
all the childre-n born to these woman (aged I' to 28) is 120 per 1000,
quite in line with infant and child death rates most recently estimated 
for Bobo-Diojlasso. Th1is is a further element that points to the 
fundamental similarity of this sub-sample to the overall sample. It is 
not likely that these women differ systematically from the sample in 
their behaviors, or that they place hildren at greater risk of death 
(see 	 footnote 2). 

11. 	 For example, construction of reservoirs for Paris and the city's sewer 
system were laid down between 1853 and 1869, under llaussmann's term as 
Prefect of the Paris Department (Seine), certainly before the waterborne 
transmission of a disease-causing organism was confirmed and even well. 
before the germ theory of disease was proved (while John Snow 
demonstrated circumstantially Lin London] that cholera was waterborne in 
1854, Robert Koch did not identify the cholera vibrio until 10 years 
later in 1883, whereas "germs" of any type had not been seen until the 
late 	1870s, by Louis Pasteur).
 

12. 	 The Water Decade Plans of Burkina Faso are sumrarized in three volumes 
and is the published product of a joint program -etween the Government 
of Upper Volta, the Federal Republic of Germany, and the World Health 
Organization under the cooperation program between I'HO and GTZ, the 
German Office of Technical Cooperation. See Programme de Coca6ration 
... 1982, Tomes I to IIT. 

13. 	 It should be noted that this emphasis in evaluation does not differ with 
Wor' Health Organization guidelines on evaluatioi for the International 
Drinking Water Supply and Sanitaticn Decade (see World Health 
Organization, 1983), 
which devotes a very small fraction of attention to
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what World Health Organization terns evaluation of inpct in contrast to
 
programmatic criteria, 
 such as evaluotion of projects, of functioninq, 
and of utilization (of water qupply and sanitation facilities). 

14. Indeed, one of the only immeliate practical measures thv. is frpauently
recoimended in the Water Decade literature is the use of a cloth or 
naslin filter to remove the vector, a cnutacean called C/yc s which is 
parasi Liztl by infective guinua worm larvae. Wile an unI ]u coca lly
desirable health objective, removal of qu inaa-soris oceuples a more 
visible pace and an apparent higher priority than other water-related 
diseases, due mi-arely to the clarity aind simplicity of the i0cans to 
achieve i t (s-e Procr,ixm. de C(7o6ration . .. 192, 'I'ome I, and 
Marshall, 19H3).
 

15. Confusion of latholo ies that disable or are fatal at differing levels
 
and which affect different age group)S can hN found in the Internationol 
Water Supply an] Sanitation Decade literature, where the essential noals 
and prioritics are often difficult to specify. A UNICT flyer titled 
"Water Means (no datte) a inife" is case point. In one UNDP 
publication, "typhoid, cholera [nd] dysentery" [sic] are cite] as 
diseases accountino for hiqih infant iiortality in developinq countries 
(see INITI', 198). 

16. From Februnary 19R2 tt ]9H4,, the Water Decatde act ivi ties of then llper 
Volta were coordintated by the Direction (le l'Hydraulique et de 
I'r&]uilnpemnt rurall, or IIR (Directorate for andIlydraulic Rural 
Equipment) of the Ministry of Rural Development (inistere du 
developpemLfit rural). Duoinlr that t ime, the l)irector of HER presided 
over a national workirng party (Grou-pe national de travail pour la 

e~nie ) which was then the third organizaticxal nm(ulity to administer 
the Deoade act ivi ties that the government of Upper Volta had tried since 
1976. lo achieve its organizational role, the Directorate for 
Hydraulics hd the of Stateaciluired functions a Secretariat 
(Secretariat d'Etat), already ty 19M1. After the two years of national 
coordination assured hy IlTE, in 1984 those functions became properly the 
mmndate of a newly created full-fledged Ministry of the governmient of 
Burkir Faso (Ministere de I'Eau), (Sidawaya, Septenber 3, 1984). 

17. Specific objectives provided for 100 percent coverage of all urban areas 
by 1900X, through a ratio of private piping to public wells of 6040 in 
the two largest towns, Ouagadoucri an Iotx-Dicu lasso, 50:50 in 
K lougou, and 10:60 in all rewininq settlements. 

18. The volutme of I'VO i ;qW is probbly quite stall, in any case, in the 
water sector. U.S. PVO assistance in developing countries in 1984, for 
example, totalled $1.2 billion, 40 percent of which was expended in
 
Africa ($460 million). At the sane tiet , only 6 percent of overall PVO
 
activity was in water systems, a relatively new sectoral priority for
 
PVOs, and Burkina Paso did not receive a disproportionate share of 
assistance in either geographic or sectoral terns (see Short, 1985).
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19. 	There is also some understandable resistance to pay for water in theurban areas, with which the OE rmust 	 coritend. This is a particularproblem where clean water has been available fr-e, hit where hlllin is 
now he, i ntrcxiuce. 

20. 	 See, for example, Kaberr-itten et a]. , 1982 (paqe 21); Feachem et al.,1983 (paues 46-47); Simoson-.Huert ('983) an1 Wlorld Health Orcnization,1983 	 (poge 35) comn1 onfor SOITKZ nts appropriate echno]oqy for children.
It must be noted that 	very little research has addressed the problem.Indeed, sanitaticex "behavior" is barely recognized in all the literature on the World Water Decade. With respect to sanitation behavior inBurkina Faso, 
 one study was fcund of the behaviors and preferences of
468 villagers: see Martin-Samos -umi lal anne (no date).
 

21. 	 In the mid-1980s that onst is estima ted at $5.00 per dild. We can 
bssune,but co 1-mlnot dccuielnt, cCVsoelsurate increases in the co)st of 

water s-Lp)l y and Sarnitation. 

22. 	 It should be noted nevertheless that the major publication issued by theWorld Hank on health, water and sanitation is a detailed arnd exhaustive 
encyclopedia whose organization, nevertheless, does little to underscore
priorities, providing no guidance for policy (see Feaches et al., 1983). 
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