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PREFACE
 

The Demographic and Health Surveys (DHS) Program was initiated in September 1984 and 
designed as a follow-on to the World Fertility Survey (WFS) and Contraceptive Prevalence Surveys (CPS).
The objectives of the program include the expansion of the international population and health data base 
in Africa, Asia, and Latin America to assist in policy formulation and implementation and the 
development of skills and resources in survey design and analysis among those working in the program. 

With funding provided by the U.S. Agency for International Development, DHS is implemented 
by the Institute for Resource Development/Macro Systems, Inc. and the Population Council, a major 
subcontractor. The Population Council, an international nonprofit organization established in 1952, 
undertakes social and health science programs and research relevant to developing countries and conducts 
biomedical research to develop and improve contraceptive technology. The Council provides advice and 
technical assistance to governments, international agencies, and nongovernmental organizations, and it 
disseminates information on population issues through publications, conferences, seminars, and workshops. 

The Population Council was responsible for the establishment, funding, and provision of technical 
assistance to as many as 25 further analysis studies, in countries where DHS surveys were conducted 
during the years 1986 and 1987. The studies focus on one or more of the topics covered in the DHS, 
such as fertility, contraception, maternal and child health, breastfeeding, marriage, and fertility
preferences; their interrelationships, for example, the effects of the proximate determinants of fertility 
and the determinants of contraceptive use or child survival; and their correlation with background 
variables. Although the principal source of data is the DHS survey, comparisons with previous WFS, 
CPS, or other surveys in order to examine trends over time are included in some of the studies. 

Information on the DHS Program can be obtained by writing to: DHS Program, IRD/Macro, 8850 
Stanford Boulevard, Suite 4000, Columbia, Maryland 21045, USA (Telephone: 301-290-2800; Telex: 87775; 
Fax: 301-290-2999). For copies of the studies published in the DHS Further Analysis series, which are 
listed on the last page, write to the DHS Program, The Population Council, One Dag Hammarskjold 
Plaza, New York, New York 10017, USA. 
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FOREWORD
 

The papers in this series were produced during an eight-week Workshop held at the London School 
of Hygiene and Tropical Medicine from 1 September to 26 October 1988. Ten participants were invited from 
six African countries--Burundi, Liberia, Mali, Morocco, Nigeria, and Senegal. The central aim of the Workshop 
was to produce a number of detailed studies based on the data collected recently under the international program 
of Demographic and Health Surveys organized by the Institute for Resource Development. 

According to the terms of the contract between the London School and the Population Council which 
made the Workshop possible, the participants were encouraged to focus on topics related to mortality, health, 
auu anthropometry rather than on fertility and family planning. Exploratory analysis of the data in London 
during the summer of 1988 by Pauline Airey and Judith Rattenbury produced numerous possibilities for further 
analysis studies. Participants were contacted with a wide-ranging list of suggestions, and were then asked to 
identify topics which seemed to be important from the point of view of their country or of the local organization 
which had conducted the survey. A considerable amount of preparatory work was necessary in advance of the 
Workshop in order to complete the studies in the eight weeks available, and Study Directors with interests in the 
areas suggested were instructed to prepare detailed outlines of the proposed analyses. For several anal' ses, 
access to the large University of London computer system proved essential because of the size and compkexity 
of the original data files. 

The final list of studies included the following: 

Environmental risk factors of childhood mortality in Liberia. 

Childhood and adult mortality levels and trends in Morocco. 

Recent trends in childhood mortality in Burundi and some determinants. 

Vaccination in Burundi: coverage, uptake, and mortality effects. 

Effects of breast-feeding on diarrhoeal morbidity, nutritional status, 

and childhood mortality in Mali. 

Patterns of maternity care in Ondo State, Nigeria. 

Child morbidity in Senegal. 

An additional aim of the Workshop was to introduce the participants to more advanced demographic 
and statistical techniques for the analysis of such survey data, and to prepare them for the task of continued 
analysis of the DHS results on micro-computers in their own countries. A program of lectures and seminars 
on relevant subjects was developed to run in parallel with the research activities. Topics covered included 
demographic estimation methods; morbidity and its definition and meaning; analysis of anthropometric data; 
as well as numerous statistical techniques such as linear and logistic regression. 

It is to the great credit of all participants that they survived and seemingly flourished on this rich diet, 
some of which they were encountering for the first time. An added complication was the need to work in both 
English and French. This stretched resources and vocabularies on both sides. On balance, there was a net gain 
from running such a Workshop in two languages in that the two traditions are different and each can impart 
important lessons to the other. 

The papers produced during the Workshop are only the first in what will clearly be a long-running 
series. The importance of the London Workshop papers is that, firstly, they were produced very quickly after 
the end of the fieldwork. Secondly, they are very largely the work of the young African demographers, 
statisticians, social scientists, and physicians who toiled for long hours over the analyses. The quality of their 
presentations at the African Population Conference in November 1988 in Dakar is a signal that the rising 

vii 



generation in Africa is ready to take full responsibility for the description and analysis as well as the collection
of demographic and health data being assembled under the international Demographic and Health Surveys
Program. 

Allan G. Hill, PhD. 
Director 
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PREFACE AND ACKNOWLEDGEMENTS 

The Ondo State Demographic and Health Survey (ODHS) was conducted between September 1986 
and January 1987 by the Government of Ondo State through the Medical and Preventive Health Division of 
the Ministry of Health. The survey was jointly financed by the Government of Ondo State and the United 
States Agency for International Development. Technical assistance was provided by the Institute for Resource 
Development, Macro Systems, Inc., U.S.A. (IRD). 

There were three main objectives to the survey: (1) to produce data on fertility levels and intentions, 
family planning utilization, infant and child mortality, and maternal and child health; (2) to measure changes 
in fertility and family planning practices; (3) to be used for reference and to develop the availability of 
participating staff for future population-health based surveys. 

The first country report on the survey was completed in mid-1988. However, in order to further exploit 
this valuable data set more detailed analysis of specific topics are envisaged. The first of these has been carried 
out in conjunction with the London School of Hygiene and Tropical Medicine and resulted in this report. 

The authors would like to thank the numerous individuals who enabled this in-depth study to take 
place: in particular, in Nigeria, the chairman of the National Population Commission, Alhaji Sheu Musa and 
the Commission members; and at the London School, Ms. Pauline Airey, Ms. Kirsty Barr, Mrs. Evelyn Dodd, 
Mr. Greg Fegan, Dr. Allan Hill, Ms. Judith Rattenbury, and Ms. Anne Redhead. 

INTRODUCTION 

1. Objectives 

Maternal and child health is a priority in many developing countries and has long been the subject of 
major resource expenditure and research effort. Some of the key factors which have been shown to have an 
effect on the health of the mother and her offspring relate to the circumstances of pregnancy and childbirth 
(Jeliffe and Jeliffe, 1987). In particular, both antenatal and intrapartum care have been found to have important 
implications as predictors of subsequent events, such as neonatal mortality, whilst examination of the co-variates 
in the utilization of matcraity care has given useful information for improving the uptake of these and other 
maternal and child health services (Ebrahim, 1982). These findings are mostly based on small-scale studies which 
preclude the investigation of geographical patterns and temporal trends and usually have a limited range of 
information on the characteristics of the women and the environment in which they live (Akin et al., 1985). The 
Demographic and Health Surveys sponsored by USAID/IRD, represent a good opportunity to explore in detail 
patterns of maternity care in many developing countries. This report describes one such exploration based upon 
the DHS conducted in Ondo State, Nigeria. 

The Ondo State DHS was carried out in all seventeen of the local government areas (LGA's) in the 
State between September 1986 and January 1987. The Government of the State conducted the data collection 
in collaboration with the Medical and Preventive Health Division of the Ministry of Health. The survey utilized 
two questionnaires, one at the household level and the other for all women aged 15-49 within the sampled 
household. The main sample for the Ondo State DHS, which is used in this analysis, was a two-stage stratified 
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self-weighting probability sample, representative of the entire State. This yielded responses from 4213 women
aged 15-49. Further details on the survey and its objectives, together with the results of a more comprehensive
anai sis of the entire data set, can be found in the recently released report produced by the collaborators fromNigeria and from the Institute of Resource Development. The main objective of the more focused analysisdescribed in this document is to identify patterns in the utilization of maternity care by maternal characteristics. 

11. Context of the Ondo State Demographic and Health Survey 

1. Geographica Ibackground 

Ondo State is one of the twenty-two administrative areas of Nigeria and is located in the south-western
part of the country. It has a land area of nearly 21,000 square kilometres and an estimated population of5,513,632 (1986). Ondo State itself comprises seventeen local government areas. Topographically, the area
consists of lowlands and rugged hills, with the land rising from the local government area of Ilaje-Eseodo in thesouth, comprising coastal and riverine areas, to the rugged hills in the north. The climate is tropical with two
distinct seasons, one rainy and the other dry. Rainfall decreases in amount and distribution from the coastal areainland. Vegetation is mostly tropical rain forest in the south, whilst the northern part is characterized by
savannah forest. 

2. Socio-economic and demographic background 

The Yoruba are the predominant (87 percent) ethnic group in Ondo State; other groups include the
Ijaws, Ibos, and Hausas. Generally speaking, these people have basically the same way of life with the exception
of the riverine population living on the waters and supported by fishing, but all have a rich traditional culture.The Yorubas comprise various dialectic groups, such as the Ekitis, Akokos, Owos, Ondos, Ikales, llajes, and
Akures, and thus Yoruba is spoken and understood by the majority of the population. According to the 1980Demographic Sample Survey (NDSS), 82 percent of the population in Ondo State are Christians, 12 percent
Moslems, and 5 percent practice traditional religion. Agriculture is the mainstay of the economy, providing cashincome for at least 75 percent of the people. In addition to the farming of cash and food crops, many of the
people engage in trading, fishing and other servic.s. However, a few industrial establishments exist in a numberof the larger towns. Ondo State has different types of educational institutions, ranging from numerous primary
schools to polytechnics and universities. 

With the creation of Ondo State in 1976, the area attracted many labour migrants from otherneighbouring states, hence the dramatic increase in the population in recent years. The population structure
is youthful, with over 45 percent under 15 years. Fertility is relatively high, though there is some possible
evidence of a slight decline. Estimates of infant and childhood mortality are also high but again there may havebeen a fall over recent years. Polygymy appears to be on the increase and is found among 16 percent of allhouseholds (National Population Bureau, 1984), with 46 percent of all currently married women (Ministry ofHealth, Ondo State and Institute for Resource Development [MHOS/IRD]), 1988) reporting themselves as co­
wives. The median age at first union is somewhat late (20 years) (National Population Bureau, 1982) relativeto the national average of 16 years. The accompanying table summarises the trend over time in some key
demographic variables for Ondo State. 

As regards health services, various categories of facilities exist. In 1986, there 789 healthwere
institutions owned by the government, and religious or private organisations. Medical services are free at all 
government health facilities for children below 18 years and for students. Various foreign assisted health programmes, notably the Expanded Programme on Immunization and Oral Rehydration Therapy Programme,
complement government efforts at improving maternal and child health. 
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III. Utilization Of Maternity Care Services 

The increased interest in maternal health shown by national governments and international agencies
in recent years may be attributed to many factors. One of these stimulants has been the posing of a basic 
question - "where is the M in MCH?" (Rosenfield and Maine, 1985). This is intended to generate concern in 
the wider issues of maternal health and to challenge the focus on outcomes in the infant and child as the 
motivating factor for improving the well-being of women (Howard, 1987). However, the question has also 
helped to draw attention to maternity care services, with regard to both provision and utilization, since even 
where the "M" does exist it has often comprised just prenatal and delivery care. Greater understanding of the 
service supply factors and the determinants of demand or uptake by women, as well as the interaction of supply
and demand, is an essential prerequisite to improving both sides to the point where the ultimate goal is achieved 
- "health for all." 

Lack of information on the level and patterns of coverage of maternity care services and their co-variates 
has been, and continues to be, a major obstacle to improvements. An influential article, published in 1982 but 
referring to the 1970s, suggested that not more than a third of pregnant women in developing countries received 
any form of prenatal care from formal health services, and that not more than a fifth of all births occurred under 
qualified supervision (Ebrahim, 1982). At all levels of abstraction, from global to local, there are three major
constraints on the effective use of information; firstly the availability, secondly thz definitions, and thirdly the 
quality. Generally speaking information is least available for postnatal care, followed by delivery care, and finally
prenatal services. The definitions of "care" vary widely between sources of data. The published statistics from 
WHO, for example, define a woman as having received "prenatal care" if seen by a trained attendant at least once 
during pregnancy (Royston and Ferguson, 1985); the nature or the quality of care received is not specifically
defined. Equally there are ambiguities and differences in both the categorization of "trained personnel" and, in 
particular, as to whether "trained" traditional birth attendants should be included or not. These factors can help
to explain the wide discrepancies between statistics from different sources for the same population. In Ogun
State, Nigeria, for example, it was shown that the official government figure for the percentage of births occurring
in hospitals or rural maternity centres was 40 percent, whereas a community-based survey estimated it to be 70 
percent (Taylor, 1978). 

Whilst these constraints on information must be acknowledged and efforts made to improve the range
and quality of sources, an inspection of the literature on maternity care services in many different developing
countries reveals some consistent patterns. An important recent review has emphasized the useful distinction 
between factors related to the supply of services ("service factors") and those related to utilization ("user factors")
(Leslie and Gupta, 1989). These, in turn, can be further subdivided. Distinctions can also be made between 
prenatal, delivery and postnatal care. The levels of coverage (provision and utilization) show wide variations 
within and between countries and world regions, with an average in the mid-1980s of 48 percent of births being
assisted by trained personnel (WHO, 1985). A consistent and interesting finding is that, overall, where data on 
both prenatal and delivery care are available for the same population, the f6rmer percentage coverage is almost 
invariably higher than the latter (Royston and Ferguson, 1985). Moreover, this is suggested to reflect different 
patterns of utilization ("user factors") of prenatal and delivery services rather than differences in the availability 
of services ("service factors") (Leslie and Gupta, 1989). 

The major service factors may be usefully grouped into service availability, costs, and quality of care. 
The first of these encompasses two main issues: the physical presence of services, and the physical and social 
accessibility. Physical distance, for instance, has been found repeatedly to be a primary deterrent of the 
utilization of health services in general. Other mediating factors need also to be considered, such as mode of 
transport, cost, and ease of movement, besides geographical distance. In one study in rural Nigeria by Stocks 
(1983), for example, utilization of services declined exponentially with distance, whilst Attah's (1986) investigation
in Imo State, Nigeria, emphasized the influence of poor roads and lack of transport. The interdependence of 
these availability factors with cost and quality of care complicates the identification of causal relationships and 
may create some surprising findings. Freeman and colleagues (1983), for example, found that clients living
furthest away from a family health centre in Nigeria, visited more frequently than those closest. The explanation
lay in the higher socio-economic 1roup of the more distant clients who therefore also had access to transport,
whereas the closer and poorer clients only attended if the distance was short enough to walk. Moreover, the 
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physical presence now moteof services is becoming difficult to define with the increasing provision
community-based health workers and domiciliary rare. 

of 

The question of costs similarly has its component factors, with the distinction between direct costs,such as payment for transport or drugs, and indirect, such as competing demands on time, being particularlyimportant. Again the interelationship of these factors is extremely complex but, surprisingly, it has frequently
been observed that the other two service factors, availability and quality of care, are stronger determinants ofutilization that direct monetary costs (Akin et al., 1987). The issue of quality may be assessed from two differentperspectives - that of the "consumer" and that of the "provider," with the former often seen as subjective and thelatter as objective. Overall, poor technical and communicative skills of health personnel have been suggestedto compound rather than initiate under-utilization of maternity care services in many developing countries. Thekey determinants are felt to be physical distance, hours of availability, transportation difficulties, long waitingtimes and inadequate supplies (Leslie and Gupta, 1989). Moreover, these researchers also conclude from theirreviews of numerous studies, that service-related factors are more important barriers to utilization than are userfactors. Potentially, the prospects for improving this situation also fall more within the power of health policy­
makers. 

Turning to the user factors, the importance of age and parity has long been recognized, although thereis some evidence to suggest that the relationship is not simply negat'!e and linear. There are a few data setswhich enable age-parity effects to be disentangled, with the younger and lower parity women tending to useservices more frequently than the older and higher parity women. The greater confidence and experience of thelatter, together with greater responsibilities within the household and for child-care, have been suggested to beexplana!tory factors. A period effect may also be operating in terms of poorer availability of services in the past,as well as the influence of the generally lower educational level of older mothers. This last factor, education,has been shown repeatedly to be positively associated with the utilization of maternity care services, although theunderlying mechanisms are poorly understood (Cleland and van Ginneken, 1987). Similarly, the clearidentification of the intuitively-obvious link between both previous use of formal health services and uptake ofmaternity care, and access to information and uptake has yet to be achieved (National Academy of Sciences,
1988). 

Two further user-related factors, income and competing time demands, show clearer thoughinterdependent effects on utilization. Whilst, in general, women in higher socio-economic groups tend to exhibitpatterns of more frequent use than do women in the lower socio-economic groups, again other factors such aseducation, and access to transport and money, are mediators. However, overall, limitations on women's timehas emerged from several studies as the most important determinant of utilization from the users' perspective
(Leslie and Gupta, 1989); the time "costs" of seeking care, for travelling, waiting and obtaining treatment, maybecome unacceptable when competing with other demands, such as child-care, food preparation, and otherhousehold daily chores. The time factor is also suggested to provide the underlying explanation for the negativeassociation between age-parity and utilization. Moreover, there is some evidence to suggest that competingdemands on a woman's time may have more serious implications for the uptake of preventive rather than curative 
care since the former is often perceived as non-essential. 

The use of community-based surveys, such as ODHS, can make a significant contribution towards thefurther examination of user factors, or co-variates, for the utilization of maternity services. Clearly, whilst healthfacility-based sources can provide the essential background on service factors and on the characteristics of users,necessarily they are unable to reveal the determinants of non-utilization. The potential of multi-purpose
demographic and health surveys for identifying groups of women for more effective targeting of maternity careservices can be seen in the following sections which describe the results of this analysis of patterns of maternity 
care among women in Ondo State, Nigeria. 
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THE SURVEY DATA AND METHODS OF ANALYSIS 

I. Nature of the Data 

There are three principal variables available in the survey data which give an indication of the utilization 
of maternity services; these include attendance for a pregnancy check-up by person seen, receipt of tetanus toxoid 
injection during pregnancy, and assistance at delivery by type of person assisting. (An extract of the DHS 
Questionnaire containing the relevant maternity care questions can be seen in Appendix IV.) Owing to the 
structure of the questionnaire schedule, these questions were not asked of all 4213 women in the sample, but of 
two main subgroups of women: 

1. 	 Women giving birth in the five years prior to data collection (strictly speaking "since September 
1981," although "since January 1981" tended to be used in the field. Confusion over the 
identification and exclusion of births, and their mothers, where necessary, before September 1981 
caused a considerable delay in the analysis). The fimal number of women with at least one birth 
since September 1981 was 2155. The questions were asked relative to each of their births in the 
last five years, regardless of whether the child was dead or alive at the time of data collection. 

2. 	 Women who were currently pregnant at the time of the survey (n=406). Some of these women 
had never given birth before (n=94), whilst others were also members of the above group. 

Thus this report concentrates on the responses to the maternity care questions for a total of 2249 
women (2155 + 94). 

A major constraint facing this study was the omission in the Ondo survey of any questions on service 
availability. Numerous studies conducted in developing countries have demonstrated the crucial influence of 
availability on utilization (Leslie and Gupta, 1989). Whilst questions on availability are not simple to ask, there 
is now strong support for the value of enquiries on time taken to walk to specified services, be these health or 
other facilities, such as clean water supplies or schools. Some of the DHS countries have used such questions
and the results look encouraging (see, for example, the results of the Moroccan report in this volume). 

In the absence of information from the Ondo Survey on the availability to women of maternity services 
(antenatal and intrapartum), an alternative surrogate measure was sought. This was based on a ranking of the 
33 areas comprising the rural, urban or riverine sections of the 17 local government areas. The ranking was 
based on a composite index of six socio-economic variables which were felt to give an indication of the level of 
"development" of the area, and thus, by assumption, an indication of the likelihood of health services being
available; the procedure used for constructing this index is described in detail in Appendix I. This pragmatic
approach is just one possible solution to the problem; alternative methods should be evaluated. One possibility
which was explored was the availability of the physical location of government health facilities. Although the 
principal author (CA) managed to gather this information (see map), unfortunately there were no comparable 
data on the location of the survey sample clusters which could be related to the distribution of these health 
facilities. The situation was further complicated since the distinction which was followed for the Ondo State DHS 
was based upon population sizes from the 1963 Census. 

11. Data Quality 

Although the Ondo State DHS data were received in an apparently "clean" state, it was still essential 
to carry out a series of logical and consistency checks. Whilst errors did emerge, these were generally not 
serious, apart perhaps from the confusion over births between January and September 1981 discussed above. 
A more problematic exercise was linking the data between the file containing all the women and that containing 
their births. Given the type of analysis carried out for this report, it would have been considerably simpler and 
more efficient if the data were available as a hierarchical database. 
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I1. Methods of Analysis 

For the purposes of the analysis and report presentation, the work was carried out in three mainsections. The first concentrates on maternity care patterns among women according to their most recent birthin the last five years. The second considers those women who were pregnant at the time of the survey, whilstthe third section uses a novel method to examine the uptake of maternity care among births to the same women.The size of the data fides, the degree of file manipulation and the type of statistical packages required, dictatedthe use of the Amdahl mainframe computer for the first and third sections of the analysis, whilst for the studyon pregnant women an extract from the main woman's file was created and transferred onto diskette for handling
on a micro-computer. 

The analytical methods may be divided into two groups: descriptive and explanatory. The formercomprises essentially uni-variate (e.g., frequency distributions) and bivariate (e.g., cross-tabulations) analysesto identify the patterns of maternity care and their co-variates. Multi-variate methods were employed for thefirst section on women and their most recent birth, and primarily involved logistic regression using the GLIM 
package. 

RESULTS
 

I. Maternity Care Patterns for Most Recent Births 

1. Introduction 

This section describes the patterns of maternity care for women according to thei- most recent birthsby their socio-economic and demographic characteristics which are significant predictors of maternity careutilization. The discussion below also includes some comments on the consistency of the results with expectedpatterns as a means of evaluating the data. The results relate to most recent births occurring within the five­year period before the survey. Within this period 2,155 births were reported, and are described as most recent,out of a total of 13,992 births. Any attempt to generalise the results outside the stated period should be madewith caution since cohorts of most receat births are not necessarily representative of all birth cohorts. Numerousrelationships were explored in the initiad analysis but only the most interesting findings are commentud on below. 

2. Results of descriptive analysis 

Table 1.1 shows the distribution of mothers according to whether they received tetanus injection, apregnancy check-up by type of person seen, and assistance at delivery by type of assistant. Whereas theproportion who received tetanus injection is seen to be almost 71 percent, the proportion who saw a doctor,nurse or midwife for a pregnancy check-up was about 10 percent higher at almost 81 percent. The discrepancy
of 10 percent may possibly suggest that some women consulted a doctor, nurse or midwife during the pregnancy
for curative reasons rather than preventive. Table 1.1 also indicates that the delivery of most recent births were
predominantly assisted by a nurse or midwife (54 percent), compared with 34 percent assisted by a relative. Theproportion who saw a health professional (doctor, nurse, mid-wife) for a check during pregnancy is 23 percent
higher than those who had professional assistance during the delivery. 

A more refined pattern of maternity care may be obtained by controlling for some backgroundcharacteristics (age, education, parity and socio-economic regions) of the women. Since women in the youngerage cohorts tend to have higher average schooling which, in turn, has been shown to be correlated with higheruptake of health services, it may be expected that this will be reflected in the pattern of maternity care utilizationby age of mothers. The survey results are roughly consistent with this expectation, with higher uptake of tetanustoxoid, pregnancy check-up and professional assistance at delivery in women under 35 years (72 percent, 80percent and 58 percent respectively) than in those over 35 (68 percent, 78 percent, 56 percent). A similarlyconsistent pattern may be seen if maternity care is considered by women's education, as seen in Table 1.2. 

An interesting finding is presented in Table 1.3 with regard to parity of the women. It can be seenthat those with 2-4 birhs tend to have higher proportional uptake of maternity s.rvices than do either 
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primiparous or multiparous (>4) women. This may reflect lack of awareness of the need for ante- and 
intrapartum care on the part of those women giving birth for the first time, and the greater confidence and 
experience of the women with 5 or more births. Given the relationship mentioned above between age and 
uptake of maternity services, these differentials by parity are somewhat surprising. A further complication arises 
where maternity care provision has increased over time. Since high parity women will tend to have delivered 
their most recent birth closer to the time of the survey than those with low parity, they also had greater"exposure" to higher, more recent levels of provision. 

Maternity care utilization is clearly not only influenced by the socio-economic and demographic
characteristics of women, but also by the availability and accessibility of services. As mentioned previously,
since the questionnaire did not contain any direct questions on these factors, a surrogate measure was devised 
to identify six types of socio-economic region. Strictly speaking, as this composite measure is indicative of level 
of "development" rather than availability of health services, the result needs to be interpreted with caution. Table 
1.4 shows the pattern of maternity care by socio-economic region with region 1 ranking highest in terms of 
"development." The most substantial difference is between socio-economic regions 1-5 on the one hand and
socio-economic region 6 - the riverine area - on the other. It would appear from the results that regions 1-5 are 
relatively homogeneous in terms of socio-economic characteristics, and that region 6 stands out as a particularly
disadvantaged area. Finally, ownership of radio may increase awareness about health care since programmes 
are regularly broadcast on this theme. For example, the radio has been actively used in Nigeria for the Expanded
Programme on Immunization (EPI). It may be expected, therefore, that women who have a radio in their 
household should be generally more aware of the value of maternity care and possibly more likely to utilize these 
services than those who do not have a radio. The results in Table 1.5 are consistent with this expectation for all 
three measures of maternity care. 

3. Results of multi-variate analysis 

Method: 

This section of the report assesses the main effects of factors in the prediction of maternity care
utilization in Ondo State, using the method of logistic regression. Four factors were considered: maternal age,
education, parity, and socio-economic region. A re-grouping for some of the original coding categories was 
necessary. 

A = Age 1: <35 2: 35-49 

E = Women's education 1: No schooling 2: Primary schooling 

P = Parity 1: 1 child 2: More than 1 child 

Models were fitted separately for the socio-economic regions, which were re-grouped into two: socio­
economic. regions 1-5, and socio-economic region 6. Since the factors age, education and parity are not
necessarily independent, additive models and models allowing for two-factor effects were fitted hierarchically. 

Results: 

The hierarchical models and their deviances are shown in the tables in Appendix II for each of the 
measures of maternity care. Using the mean deviance for comparison of relative fit of the models, the "best 
models" (measured in terms of the least mean deviance) in socio-economic regions 1-5 for uptake of tetanus 
toxoid injection and pregnancy check-up were (EP) and (AP, EP) and for professional assistance with delivery
the model (EP); these models are indicated with an asterisk in the tables in Appendix II. For socio-economic 
region 6 by comparison, the best fit models were (AE, EP), and (EP), respectively. By comparing different 
models the effects of the three factors on maternity care utilization can be assessed and tested for statistically
significant differences. Since the corresponding deviances are similar for all three maternity care variables, it 
is only necessary to carry out this comparative exercise for one variable. 
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In socio-economic regions 1-5, controlling for the effect of maternal age, the level of education appearsto be significantly related to the uptake of tetanus toxoid injection (p<.01). The appropriate models for thiscomparison are (A), which excludes the effect of level of education, and (AE) which includes the effect. Thedifference between the deviances in these models is15.23 with 2degrees of freedom; this is statisticallysignificantat the 1 percent level. Thus education appears to exert an effect on the uptake of this preventive measureindependently of the influence of age. Similarly, controlling for the effect of age, parity does not appear to bepredictive of receiving tetanus toxoid injection (p>.05). Likewise, controlling for the effect of parity, age isnot
associated statistically with this maternity care variable (p>.05). However, controlling for the effect of parity,level of education does appear to be related to uptake (p<.01). Further comparisons will permit us to set up
and test the null hypothesis that maternal education is NOT significantly related to maternity care utilization aftercontrolling for the effects of age and parity in regions 1-5. Contrasting the appropriate models, (AP) and (AP,EP), produces asignificant result (p<.01) which suggests an independent effect of maternal education. Finally,
it should be noted that asimilar analysis for socio-economic region 6was not attempted since the deviances show
little variation and thus no particular model ismore powerful as regards predicting uptake of maternity care. 

II. Use of Maternity Services by Currently Pregnant Women 

1. Introduction 

The objective of this section is to identify the pattern of use of ante-natal maternity services for those women found to be pregnant at the time of data collection (September 1986-January 1987). Use was examinedin terms of attendance for pregnancy check-up, type of health personnel seen for check, and whether receivedtetanus toxoid injection. These three variables are clearly closely related and are also affected by the socio­economic and demographic characteristics of the women, service availability and the month of pregnancy. 

2. Characteristics of pregnant women 

Out ofa total of 4213 women surveyed, 406 (9.6 percent) were pregnant at the time of interview. Table2.1 shows the distribution of pregnant women by their demographic profile, housing characteristics and householdpossessions. These women do not differ significantly with regard to these co-variates from the women discussedin the previous section. As mentioned previously, 312 pregnant women are also considered as "women with a
live birth in the last 5 years" and therefore also feature in the preceding analysis. 

Owing to the small number of pregnant women only three socio-economic groupings were used forthe analysis out of the six originally created. The three groups were derived by combining regions 1 and 2, the
most developed, to form SEREG A, regions 3 and 4 to give SEREG B, and lastly regions 5 and 6, the least
developed, to give SEREG C. 
 The distribution of pregnant women by these three newly-created regions arerespectively 44, 26, and 30 percent. Among the notable features of Table 2.1, it is surprising to find that nopregnant woman is reported as single; this probably reflects a reporting bias arising from the unwillingness ofsingle women to report pregnancy and also interviewers' reluctance to ask such sensitive questions of singlewomen. By comparison the total percentage of single women in the ODHS Sample was 30 percent. Againsomewhat surprisingly, over a quarter of the pregnant women reported at least one of their ever-born childrenhad died by the time of the survey. Over one half (55 percent) of the currently pregnant women obtain water
through untreated sources, such as running streams and rivers, whilst two-thirds have a radio which makes it 
possible for them to hear various health programmes. 

3. Attendance for pregnancy check-up 

Almost half of the currently pregnant women (193 out of 406) had received a pregnancy check-up bythe time of the survey. This check-up could have been c rried out by trained (doctors, nurses, midwives) oruntrained (TBA, relatives, "other") individuals; the subsequent section of the report discusses the type ofpersonnel seen. A question on the number of times seen and at what point they had the first check was not
asked in the survey. The distribution of all pregnant women and those receiving attention by month of pregnancyat the time of the survey is shown in Figure 1; 77 percent of those receiving a pregnancy check-up were withinthe fifth to eighth month of pregnancy. Thus, some of those women who were still in the early months of 
pregnancy at the time of the survey may have received acheck-up subsequently. 
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Various background characteristics of the pregnant women were examined to see to what extent they 
may have influenced the women's decision to seek antenatal care. The results are summarized in Table 2.2 
and the highlights mentioned below. 

When month of pregnancy is controlled for, a clear positive relationship between the various levels of 
education and pregnancy check-up does not emerge until the third trimester. It is interesting to note that by late 
pregnancy, the differentials by education are minimal, as seen in Figure 2. 

The distribution of pregnant women by age and attendance for pregnancy check-up is indicated in 
Table 2.2 and shown diagrammatically in Figure 3. There is a low rate of attendance (i.e., less than 50 percent)
in all the age groups, except the 20-24 year olds and among the older women aged 40-49. Although the small 
number of cases makes interpretation difficult, the higher rate shown by the latter could be associated with the 
higher risk of pregnancy complications at older ages, while women aged 20-24 are just commencing child bearing
and many of them will be carrying their first or second pregnancies. The 43 women who were pregnant and aged
15-19 show a disturbingly low attendance figure (41 percent). Whea duration of pregnancy is controlled for, the 
rate of pregnancy check-up increases more or less steadily by month within each age group, except for the age 
group 30-39, which shows no consistent pattern. As regards parity, attendance for a check-up is lower among 
women with zero parity and those with more than four children, as was also shown in Table 1.3 in the previous
section. This, however, contradicts the above finding suggesting that younger (20-24) and older women (40+),
who would also tend to be low and high parity women, have higher proportional attendance; this may partly be 
explained by the small number of cases, particularly in the 40 + age group (n = 19). 

It is noteworthy that women who had lost their previous birth had a slightly higher rate for pregnancy
check-up than those who never had a loss, as seen in Table 2.2. Finally, as regards patterns of antenatal care 
among the socio-economic regions, the proportions receiving checks were consistently lower among women in 
region C, whether considered by age, education or parity, and largely reflect the poor availability of services in 
these areas. 

4. Person seen for pregnancy check-up 

The question asked on type of person seen for antenatal check-up generated responses varying from 
qualified health professionals to unqualified individuals. For the purpose of this analysis, traditional birth 
attendants, relatives and "others" are regarded as unqualified attendants and are grouped together as "others" 
in the following tables. Among those who consulted qualified health professionals, the question was not posed 
so as to ascertain the person seen most often. Without this qualification, the responses obtained are likely to 
reflect the type of personnel seen during the most recent visit if more than one check had been received. 

Table 2.3 shows that 193 out of the 406 total pregnant women consulted either a trained or untrained 
individual. It can be seen that the vast majority, 92 percent consulted a qualified health professional, that is, a 
doctor, nurse or midwife. Out of those who saw professionals, just less than a quarter were examined by doctors. 
Most often doctors attend to emergency, complicated cases and those attending the clinic for the first time. New 
attenders will account for the high proportion (50 percent) seen by doctors among those who are within 1-3 
months of pregnancy. The proportion who consulted the "other" category varies little by month of pregnancy
falling within the range of 4-14 percent, as seen in Figure 4. 

As regards the co-variates of personnel consulted for check-up, education appears to be inversely related 
to the proportion consulting untrained individuals. In other words, the higher the education, the less likely an 
untrained person will have been consulted. Conversely the distribution of "persons seen" by age of woman shows 
a fairly consistent positive trend towards untrained personnel. Interestingly, all women who had reported deaths 
among their children born in the five years prior to the survey had seen a qualified professional for a check-up, 
although the numbers involved are very small (n = 17). When socio-economic region was controlled for, the 
proportion of pregnant women who consulted the "others"category was, as to be expected, lower in region A than 
C; moreover, none of the women in region B had seen non-professionals. 
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5. Tetanus toxoid Injection 

Only 36 percent (147 of 406) of all pregnant women had received a tetanus toxoid injection by the time
of the survey. Only 5 of these had not received a pregnancy check-up. Conversely, among those who reported
not having received the injection, one in five had in fact attended a check-up, but the majority of these had seen
untrained personnel. The distAbution of tetanus injection among pregnant women by months of pregnancy shows
that the median month for its administration is between the sixth and seventh month, as seen in Figure 5. By
the ninth month, more than 70 percent of pregnant women had received the tetanus toxoid injection. Receiving
a tetanus toxoid injection appears to be positively related to level of education, with the proportion varying by
socio-economic region in accordance with the data on pregnancy check-up, thus the women resident in SEREG
C having considerably lower uptake of injection for tetanus toxoid. 

III. Maternity Care Patterns Among the Births to Each Woman In the Last Five Years 

1. Introduction 

The purpose of this section is to consider the variation in use of maternity care among the births to
each woman in the last five years. Earlier parts of the report have revealed marked differentials between women
in their use of antenatal and intrapartum care with regard to the most recent birth and to a current pregnancy.
Whilst many surveys collect data which enable woman-based analyses to be carried out, this facility is rarely used.
A more common approach is to treat all births, regardless of whether some are born to the same women, as
independent events. Given the growing evidence for the clustering of demographic, socio-economic and biological
risk factors for child mortality and morbidity among certain groups of women, this form of birth-based approach
is clearly inadequate. 

Similarly, utilization of maternity care is unlikely to operate independently between births to the same
mother. This has potentially important implications for health programmes which aim to target maternity
services among the. population of women in the reproductive age group. To facilitate a woman-based comparison
among births for the Ondo State DHS, a simple analytical method was developed and some of the key findings 
are presented below. 

As for the earlier sections of the report, three maternity care variables can be examined: pregnancy
check-up, tetanus toxoid injection, and assistance at delivery. These questions were asked of each woman with
regard to each of her births in the last five years, regardless of whether the child was alive or dead by the time

of the survey. 
 For the purposes of the analysis, it was necessary to convert the answers to these questions into
dichotomous responses categories. Thus, a pregnancy check-up (PC) was regarded as having taken place if the 
woman reported she had been examined by a doctor, nurse or midwife; all other responses (traditional birth
attendant, relative, "other", no one) were grouped together as women who had not seen a health professional for 
a check. The question on tetanus toxoid injection (TlI) was responded to as "yes," "no", "don"t know", and by
ignoring the few cases in the latter category, a dichotomous response was readily available. Finally, the question
on assistance at delivery was divided into "professional assistance" (PAD) comprising the responses "doctor" and
*nurse or midwife," whilst the remainder were grouped together as "not having received professional assistance."
Table If1.1 in Appendix III shows the distribution of women entering into the analysis by the number of births.
Thus, for example, there were 2146 women who responded to the PC question, 1135 of whom had only one birth 
in the last five years, 893 had two births and 118 three. 

Each woman's record on the ODHS file was appended with three unique four-digit codes which
summarises both the pattern of maternity care utilization for each of her births and the number of births. Thus,
for example, the code 1200 for the TM variable indicates that the woman had two births, and she received an
injection during pregnancy (1="yes") for the most recent, but not for the previous birth (2="no"); alternatively
1121 describes a woman with four births all of which benefitted from the injection except for the third-to-most­
recent birth. 

The results of the analysis are presented in two parts; the first describes the pattern of maternity care
between births among women, and the second looks at the demographic and socio-economic characteristics of women demonstrating particular patterns, concentrating on those cases with two births in the last five years. 
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2. Results of descriptive analysis 

a) Pregnancy check by qualified personnel (PC) 

Tables 3.1 and 3.2 present the data on the assumption that the derived probabilities represent the
limiting values of the proportions on which they are based. Some interesting relationships are apparent. In 
Table 3.1 it can be seen that the probability of having a pregnancy check (PC) for all births is largely invariant 
by the number ofbirths. Conversely, and somewhat surprisingly, the probability of a woman ng having received 
a pregnancy check is higher for women with only one birth in the last five years (0.228) compared to women with 
three births (0.144). Table 3.2 takes the analysis one step further for women with two births by presenting
conditional probabilities of receiving check-ups. The difference between the conditional and unconditional 
probabilities indicate the statistical dependence between a PC for the first birth in the last five years and for the 
second (most recent) birth. Thus, for example, the probability of a woman having a PC for her most recent birth 
is 0.807, but this is significantly higher if she had also received a check-up for her previous birth (0.936). In 
contrast there is a 0.817 probability of a woman not having benefitted from a PC for her most recent birth if she
did not attend for the first. It should however be remembered that "first" in fact refers to "in the last five years"; 
a woman may have had her true "first"birth earlier and outside this interval, as demonstrated in Table 3.5 which 
will be discussed later. 

b) Tetanus toxoid Injection (Fi) 

The relationships described above for PC are also apparent for TTI. Table 3.1 shows that a woman's 
most recent birth has a higher probability of not receiving TI'I if it is the only birth in the last five years (0.307)
than if it is one of three births, although clearly the small numbers in the latter category make the calculated
proportions unstable. In Table 3.2 it is apparent that the chances of a woman receiving TTI are less than those 
of attending PC for both the first and most recent births. Again, it can be seen that the pattern of utilization 
for TI is closely interrelated between a woman's births. 

c) Professional assistance at delivery (PAD) 

The differences between all or none of a woman's births receiving intrapartum care are narrower for 
the variable PAD than for PC or Tr, as seen in Table 3.1. For example, for a woman with two births, the
probability of delivering both with professional assistance is 0.510, whilst the probability of delivering neither 
with such assistance is only 0.339. The conditional relationships presented in Table 3.2 reemphasize the 
interdependence of the patterns for a woman's first and most recent births. By subtraction, it can be shown 
that for the second birth a woman is most unlikely (with a probability of just 0.12) to deliver with professional
assistance given that for the first birth in the last five years she did rot receive this form of intrapartum care. 

d) Interrelationship between maternity care variables 

Table 3.3 indicates the degree to which the maternity care variables are interrelated for women with 
two births. Only a very small proportion of women who received TI and PAD for both their births did not 
also receive pregnancy checks for both, whereas over a third of the women who were injected with tetanus 
toxoid for both births did not benefit from PAD for both. Overall, there seems to be a tendency for women 
not to have TI or PAD but still receive a check for both births. 

e) Possible time trends in the utilization of maternity care 

This is a difficult subject to investigate using only the data gathered by the Ondo State DHS. As
suggested earlier in the report, exploring trends is complicated by the interrelationship between the timing of
births and maternal characteristics. Thus women of high parity will tend to have had their most recent birth 
closer to the date of the survey than lower parity women. However, the former group of women often also 
demonstrate lower levels of health service utilization, in part reflecting the high proportion of these women with 
little or no schooling, and thus this can create the spurious effect of decreasing usage of maternity services over 
time. This effect was identified by Fernandez (1984) using data from the World Fertility Survey. Table 111.2 in 
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Appendix IHI makes a tentative attempt to explore temporal trends in the Ondo State data. Calculating the 
percentage of most recent births born in the years 1982 and 1986 which had received PC, TTI and PAD, there
is perhaps evidence of a similar effect to that discussed by Fernandez. For all three types of maternity care there
is a slight but consistent downward trend over time. This is also apparent when the data are examined for the
852 women with two births, the fall being most marked for PAD. 

3. Results of analysis of characteristics of women by the pattern of maternity care among their births 

In order to limit the huge range of relationships which can be explored here, it was decided to focus 
on women with two births in the last five years and on pregnancy check and professional assistance at delivery,
since these categories contain sufficient numbers of cases. 

a) 	 Pregnancy check by qualified personnel (PC) 

i) 	 Demographic characteristics: Table 3.4 presents six key maternal characteristics by the percentage of 
women with both, neither or just one of their births receiving a PC. It can be seen that whilst women in
the age group 20-24 have *he highest proportion of both births with PCs, it is the older age groups 35-44
which exhibit the highest proportion of women who did ot receive PCs for either of their two births in the
last five years. The marked trend by level of schooling supports the findings of the earlier sections of the 
report. There is a significant increase in the proportion of women with both births having received check­
ups during pregnancy between those whose husband's have no or some primary schooling and those whose
husbands have completed primary schooling, yet the proportions with only one of the births benefitting from
PC shows very little variation by husband's schooling. For marital status it is interesting to discover there 
are 	a small number of single women (n= 11), but that there is also no definite pattern among women
currently or formerly married. Equally, the figures on parity are unremarkable. Finally, there may be some
evidence for a link between proportions of children (born in the last five years) that were reported dead at
the time of the survey and PCs, though the numbers dead are too small to draw any firm conclusions. 

ii) 	 Socio-economic and housing characteristics: these are summarised in Table 3.5. Once again, it is apparent
that the classification of socio-economic regions (SEREG) is most discriminating between groups 1-5 and
6. Whilst the proportion of women who received PC for only one of their two births remains fairly constant 
across the regions, the proportion of women with checks for both or neither births shows a clear differential
between SEREG 1-5 and SEREG 6. Since "electricity", "drinking water" and "toilet facility" all contributed 
to the identification of the socio-economic regions, it is not surprising to see comparable patterns for PC 
among these variables. Perhaps the most striking observation is the sharp fall in the proportion of women
who received checks for both births among those without toilet facilities; this in, large part, reflects the 
situation among the population found predominantly in SEREG 6. 

b) Professional assistance at delivery (PAD) 

i) 	 Demographic Characteristics: Table 3.6 presents the results for the same demographic variables as those 
used in Table 3.4. As regards maternal age, the picture is similar to that described for PC, with the age 
group 25-29 showing the highest proportion of women receiving PAD for both births, and those aged 35
and over the highest with neither birth benefitting from PAD. Whilst the direction of the trend for women's
and husband's schooling is also similar, there are some differences of emphasis in this table compared to
Table 3.4. In particular, there is a much smaller differential at all levels of schooling between women with 
all and women with none of their births receiving PAD. Overall the pattern of results suggest that schooling
plays a more decisive role in the utilization of intrapartum as opposed to antenatal care. Finally, it is worth 
noting the wider differences between parity groups in this table than for the earlier one on PC. There is 
some evidence here to suggest that there is a declining tendency to seek PAD with increasing parity. 

ii) 	 Socio-economic and Housing Characteristics: Table 3.7 demonstrates several differences from the 
equivalent presentation for PC (Table 3.5). Firstly, there is a much less marked gradient across socio­
economic groups. Thus SEREG 6 does not stand out as having a distinctly lower proportion of women
receiving PAD for both births. Secondly, however, there does seem to be more obvious differentials 
among the three other variables - electricity, source of drinking water and toilet facility. This can be 
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interpreted in several ways. Comparing "across the rows" it appears that these variables did not 
differentiate clearly between women with all or none of their births having PAD. Conversely, reading
"down the columns" suggests that the levels of these variables are less discriminatory in the case of PAD 
than PC. 

DISCUSSION 

This report has considered the patterns of maternity care among women in Ondo State, Nigeria, using data 
from the 1986 and January 1987 Demographic and Health Survey. As regards maternity care, information was 
gathered on three main variables: attendance for a pregnancy check-up, receipt of tetanus toxoid immunization,
and type of assistance at delivery;, the wording of these questions can be seen in Appendix IV. These variables 
were considered with regard to taree overlapping categories, all of which refer to current status or birth events 
in the five years prior to the survey- women and their most recent live birth, currently pregnant women, and 
women and all their live births in the reference period. 

The patterns of maternity care could be analyzed for 2155 women in terms of their mo!,' recent birth. The 
results are consistent with observations of other studies (Leslie and Gupta, 1989) as regards higher uptake of 
professional prenatal care (81 percent), here defined as pregnancy check by qualified personnel, as opposed to 
intrapa-tum care (57 percent), dfTned as professional assistance at delivery. By comparison, research in two 
rural regions of Ghana found a discrepancy of 80 percent versus 20 percent between, respectively, coverage of 
prenatal and intrapartum care (de Kadt and Segall, 1981). For Ondo State, both percentages are higher than 
figures quoted for world regions; for instance, 34 percent of births attended by trained personnel in Africa 
(WHO, 1985). This pattern of higher uptake for prenatal versus intrapartum care is suggested to reflect user 
factors rather than supply, although since service provision was not reported in the ODHS it is difficult to 
confirm this. Possible evidence is, however, provided by comparing coverage within the socio-economic regions 
created for the analysis which consistently shows this pattern. 

Investigation of the co-variates of the maternity care variables reveals some interesting relationships. For 
al; three variables, there is a consistent and positive trend with level of schooling. This is most marked for the 
variable on professional assistance at delivery. The relationship with parity is not remarkable but also seems to 
challenge the assumption that a linear and negative pattern prevails (see, for example, Wong et.al., 1987).
Moreover, neither does it seem to coincide with the U-shaped distribution identified by other researchers, such 
as Chowdhury (1986), but follows an inverted U. This is again most marked for the variable on professional
assistance at delivery. The lower uptake by the low parity (1) compared with the high parity (5+) women is 
likely to have different explanations. Competing time demands influence the latter, whilst lack of knowledge may
be responsible for the former. Two further co-variates need highlighting, namely, socio-economic region
(SEREG) and radio ownership. The lower coverage in SEREG 6, encompassing the riverine population, is 
marked, with only a third receiving professional assistance at delivery. Conversely, radio ownership shows a clear 
relationship with uptake, with almost two-thirds of women reporting ownership having received tetanus toxoid, 
a pregnancy check-up by qualified personnel, and professional assistance at delivery. This is likely to be a 
reflection of the socio-economic status of these households as well as exposure to health messages broadcast on 
the radio. 

To examhie the role of education further, multi-variate analysis was carried out using logistic regression.
One factor to be explored was the existence of a possible age effect, since those women with the lowest levels 
of schooling are also the oldest. Similarly, parity may be an intervening factor. The analysis found, however, 
that level of schooling had a significant effect on uptake independently of age and of parity. 

For currently pregnant women, the ODHS presented the opportunity to consider attendance for pregnancy
check-up and receipt of tetanus toxoid by month of pregnancy. Out of the total of 4213 womien interviewed 
during the survey 406 reported themselves to be pregnant at the time of data collection. This proportion (9.6
percent) is somewhat less than would be expected from the current level of fertility in Ondo State and suggests
under-reporting. This tendency was also identified by Airey and Campbell (1988) for five other Demographic
and Health Surveys in Africa. Moreover, as they suggest, examination of the numbers pregnant by month of 
gestation indicate a uniform distribution. The data from the ODHS shows a heaped distribution, similar to that 
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revealed by Airey and Campbell (1988) for the Mali DHS. Three-quarters of the pregnant women were reported
as being between the fifth and eighth month of gestation. Moreover, examining the data by a variety of co­variates demonstrates an absence of single pregnant women which may also reflect under-reporting. 

Considering the variable "pregnancy check-up," which includes check by qualified and unqualified personnel,
over three-quarters were within the fifth or sixth month of pregnancy. Unfortunately, questions were not askedto ascertain month of pregnancy at which they first received a check; both of these factors are relevant toimproving the coverage and targeting of formal or professional (trained) prenatal services. The results also 
suggest that differentials between those receiving and not receiving a pregnancy check-up by level of schoolingare not readily apparent until women reach the third trimester; before this, level of schooling does not appear
to be so obvious a determinant. Unfortunately, the small numbers of cases preclude detailed analysis by otherco-variates unless broad groupings are used. Thus, for example, whilst the low uptake amongst women aged 15­19 is consistent with the finding for the previous section, women over age 40 show a surprisingly high
attendance; the latter may reflect high sampling variance inasmuch as there are only 19 cases. The inverted U­
shaped distribution between parity and check-up is also apparent among these currently pregnant women. 

As regards type of person seen for check-up, the vast majority (92 percent) had visited qualified personnel
(doctor, nurse or midwife). Interestingly, the women with no schooling had the highest percentage (17 percent)
contact with unqualified personnel, and similarly for age, those in the 40-44 and 45-49 groups with 15 percent
and 17 percent, respectively, receiving check-ups by unqualified personnel. This raises a critical issue as regards
the interpretation of information based on questions which do not clarify the reason for having a check on apregnancy (see wording of questions used in ODHS in Appendix IV). There is some evidence to suggest from
other surveys, such as the Egyptian DHS (1989), that if women are probed on the reason for the check it 
emerges that curative rather than preventive reasons, in other words for a problem rather than a check-up,feature as the most important. This has significant implications both for the health education of women and the
delivery of preventive services. It seems plausible that those pregnant women consulting unqualified personnel(personnel who have not received training in preventive care), are most likely to be doing so for a problem rather
than for a check-up. Regional differences can also be detected in terms of the type of person seen for check­up, with the lowest percentage seeing doctors and the highest percentage seeing unqualified personnel being
found in the least "developed" socio-economic regions. 

The third and final group of women and births considered in this analysis of the ODHS involved a novel
method of looking at uptake of maternity care among the births to each woman in the last five years. To
improve coverage of services, health planners need information not only on those groups of women who never
utilize services but also those who are not consistent in their use. Thus, for example, if women receive
professional care during their first pregnancy and delivery it may be possible to encourage them to attend for
their subsequent confinements. This type of exploration was possible for 1011 women from the ODHS who 
had more than one birth in the last five years. 

Considering the women who had a pregnancy check-up by qualified personnel, here defined as being seenby a doctor, nurse or midwife, for all their births does not seem to be dependent on the number of births. Inother words a woman with three births in the last five years is no more or less likely than a woman with two
births to receive such a check. This is somewhat contradictory to the finding of other studies (Leslie and Gupta,1989) mentioned earlier in the report, suggesting that competing time demands, particularly for those women
with small children, may adversely affect uptake of maternity care. However, if these women are seeking a"check" for a problem rather than preventive reasons, it might be expected that the number of births is lessrelevant. It was also noted earlier that the influence of competing demands on time is most strongly against the
seeking of preventive rather than curative care. 

Looking more closely at women with two births in the last five years, it is apparent that the probability ofreceiving a "check" by a qualified person for the most recent pregnancy is very strongly related to whether one 
was received for the immediately preceding birth. A similar pattern can be detected for professional assistance 
at delivery. If the first pregnancy in the last five years was not checked by a doctor, nurse or midwife, the
chances of the subsequent and most recent doing so is extremely unlikely (probability of 0.18). Moreover,
considering the relationship between the three maternity care variables, it appears that whilst receiving apregnancy check and tetanus toxoid injection are closely related, the link with professional assistance at delivery 
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is weaker. In other words, attending for a "check" does not necessarily lead to the woman also seeking
professional assistance at delivery. 

Finally, examining the demographic and socio-economic co-variates of the uptake of maternity care among 
women with two births in the last five years confirms some of the relationships discussed previously. Thus, for 
example, a woman is most likely not to have attended for a check on either of these births if she lives in the 
poorest region (SEREG 6). Similarly, it is the oldest age groups of women who do not attend during the 
pregnancy for either of their births; this may be due in part to the fact that the births in the last five years to
these women are also at the highest birth orders and the relationship between high parity and uptake has already
been noted. The influence of both the woman's and her husband's level of schooling is very obvious among those
where checks were attended for both pregnancies. Comparing this with the variable professional assistance at
delivery suggests that the level of schooling plays a more influential role on the pattern of uptake of maternity 
care services for intrapartum as opposed to antepartum care. Finally, considering the six socio-economic regions,
it is apparent the SEREG 6, the least "developed"area, does not seem to be particularly disadvantaged in looking
at women who had professional assistance at delivery for both their births in the last five years. In other words, 
once a woman has made the effort of seeking care for the first of these deliveries, in circumstances where care
is not readily available judging from the earlier findings, she is quite likely to behave similarly for subsequent
births. This may, in part, reflect women who have experienced difficulties during delivery since a previous
complicated obstetric event is recognized as a strong determinant of subsequent problems during childbirth and 
thus these women may be strongly recommended to seek professional assistance. 

CONCLUSIONS AND RECOMMENDATIONS 

The impact of maternity care services on child survival, particularly in the neonatal period, is well­
substantiated. This component of the "M" in Maternal and Child Health Programmes has recently received 
greater attention, at the national and international level, as one of the mechanisms for "safer motherhood" -for
reducing maternal mortality and morbidity in developing countries. Lack of information has been both a cause 
and effect of the neglect of the health of women. Existing sources of information, examined from the perspective
of the mother rather than just the child, could help to fill this gap. Data gathered during community-based 
surveys represent a critical resource for providing a picture independently of health facilities. These data can
be used to consider both the characteristics of the users and non-users of maternity care services as well as 
satisfaction with these services. This report has presented the results from the Demographic and Health Survey
in Ondo State, Nigeria, and shown the potential for investigating patterns of maternity care using a small number 
of questions. Some possible ways of improving and expanding this set of questions has also emerged during the 
study. 

Interpretation of the survey data has been constrained by the absence of information on the availability of 
maternity care services. Nevertheless, the construction of a surrogate index of likely service provision has
revealed considerable regional differentials, with very low proportions of the women in the riverine area of 
Ondo State having received any prenatal or intrapartum care. Investigation of the demographic co-variates of
attendance for pregnancy check-up supports the findings of other studies; this variable appears to reflect women 
seeking curative care for a problem emerging during their pregnancy, rather than for preventive care. 

The possibility of an inverted U-shaped relationship between parity and the maternity care variables needs 
further investigation. The tendency of prima gravida and multiparous women to seek attention less frequently
than other parity groups is not, however, difficult to explain. Certainly, for women with many children the 
influence of competing demands on their time, a factor found to be significant in other studies, may effectively
limit women seeking attention for themselves, particularly for preventive reasons. The implications of these 
observations for health education and the accessibility of maternity care services is self-evident. 

The crucial influence of level of schooling is also apparent from these data. However, as regards attending
for pregnancy "check," this influence seems to be most apparent in the third trimester of pregnancy. The need 
to attend earlier in pregnancy does not seem to be well-recognized by women in Ondo State. Finally, the 
relationship discovered between the propensity to take-up care for each of a woman's births, has implications
for targeting of resources. A woman who does not seek attention for a first birth is quite unlikely to do so for 
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subsequent ones. Conversely, those receiving attention during pregnancy and delivery for early order births are 
most likely to continue to do so for subsequent pregnancies. Studies of child survival have found that under­
utilization of curative health services tends to cluster among certain groups of women, and it may be suggested
that a similar clustering effect may operate for maternity care services. 

The value of the survey data would have been greatly enhanced with certain additions and modifications 
to the questions. The need to include questions on the availability of services has been emphasized repeatedly,
useful lessons can be learnt from other Demographic and Health Surveys, such as the one carried out in 
Morocco, on service questions. In addition, the possibility of developing questions to explore women's 
perceptions and satisfaction with the care received should be explored, again drawing on the wealth of experience 
which has been accumulated on the "KAP" of contraceptive services. Improvements could be achieved in the 
reporting of current pregnancy status by linking the question with one on the date of last menstrual period and 
by response probing by well-trained interviewers. Additional questions to differentiate between pregnancy check­
up for preventive as opposed to curative reasons, between place of delivery rad person assisting, should also be 
considered. Finally, research is needed into the validity and usefulness of questions on gestational age at first 
pregnancy consultation and if seen in the last month of pregnancy, waiting time at health facilities before 
receiving attention, types of care and advice given, and on patterns of referral between the different levels and 
types of care-providers, including both qualified and unqualified personnel. 
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Table 1 Selected Demographic Variables for Ondo State 

1 2 3 4 
NDSS NFS Min. of ODHS 
1980 1981-82 Health 1986 

1986 

1. Estimated population - 5,513,632 

2. Percent urban 31.7 - 40.2 

3. Percent rural 68.3 52.0 

4. Percent riverine - - 7.8 

5. Dependency ratio - 105.9 

6. Crude birth rate - 50 

7. Total fertility rate - 6.61 - 6.2 

8. Median age at first union 20 20.1 - 19.7 

9. Crude death rate - 18 

10. Infant mortality rate 88 - 56 

11. Child mortality rate 72 55 

12. Probability of dying before age 5 - - 108 

13. Doctor-patient ratio - 1:4261 

14. Patient-bed ratio ­ 1:17 

Key- 1 National Demographic Sample Survey 1980 
2 Nigerian Fertility Survey 1981-1982 (note: estimates for whole southwestern Nigeria, including Ondo 

State) 
3 Ministry of Health 
4 Ondo State Demographic and Health Survey 1986 
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Table 1.1 Frequency distribution of maternity care variables 

Maternity Care Variable Frequency' %Distribution 

Received tetanus toxoid injection 1516 70.5 

Pregnancy check-up by type of person seen
 
Doctor 
 276 12.8
Nurse/midwife 1421 66.1
TBA 35 1.6
Relative, other 85 4.0
No one 332 15.4 

Type of assistance at delivery

Doctor 
 64 3.0
Nurse/midwife 1166 54.1 
TBA 63 2.9
Relative, other 721 33.5
No one 141 6.5 

1 Total number of most recent live births varies slightly by maternmity care variable owing to a small 
number of "Don't know" responses (4 for tetanus injection, 6 for pregnancy check-up). 

Table 1.2 Percentage distribution of women by maternity care variables and level of schooling 

Received
 
tetanus 
 Prenancy Chf,k-up bynerson seen Assistance at Delivery

Level of toxoid Non- Non­
schooling injection Prof.' Prof.2 No one Prof.' Prof.2 No one 

None
 
(989)' 62.1 72.3 7.3 20.4 45.9 
 44.8 9.3 

Some primary
schooling (704) 72.1 80.9 4.6 14.5 58.8 35.9 5;3 

Completed

primary (456) 86.6 90.5 3.3 
 6.2 78.8 18.8 2.4 

1Doctor, nurse, midwife
 
2 TBA, relative, other
 
3 Total number of women
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Table 1.3 Percentage distribution of women by maternity care variables and level of parity 

Received 
tetanus Prejnancy Check-up by person seen Assistance at Delivery 
toxoid Non- Non-

Parity Injection Prof., Prof.2 No one Prof., Prof.2 No one 

1 (330)' 70.6 77.0 6.3 16.6 60.4 36.0 3.6 

2-4 (726) 73.3 81.9 4.8 13.3 59.9 34.4 5.6 

5 (1093) 68.6 77.7 5.9 16.5 54.2 37.8 8.0 

1 Doctor, nurse, midwife 
2 TBA, relative, other 
3 Total number of women 
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Table 1.4 Percentage 	distribution of women by maternity care variables and level of socio-economic 
region 

Received
 
Soclo- tetanus Preenancy Check-uD by person seen Assistance at Delivey..

Economic toxoid 	 Non- Non-
Region injection Prof.' Prof.2 No one Prof. Prof.2 No one 

SEREG 1 
(544)3 73.7 86.2 4.4 9.4 65.0 27.9 7.2 

SEI-7G 2 
(393) 70.4 79.0 7.4 13.6 56.7 40.2 3.1 

SEREG 3 
(417) 82.0 89.6 3.9 6.5 67.9 26.6 5.5 

SEREG 4 
(235) 79.3 81.4 2.9 15.7 50.0 45.7 4.3 

SEREG 5 
(235) 77.5 84.3 4.3 11.4 65.3 29.7 5.1 

SEREG 6 
(422) 48.3 55.4 8.7 35.9 34.4 54.0 11.6 

1 Doctor, nurse, midwife 
2 TBA, relative, other 
3 Total number of women 

Table 1.5 	 Percentage distribution of women by maternity care variables a-id household possession of 
radio 

Received 
Household tetanus PreMancy Check-up by erson seen Assistance atDelive[y
Possession toxoid 	 Non- Non­
of Radio Injection Prof.' Prof.2 No one Prof.1 Prof.2 No one 

Yes (1305) 3 74.9 83.4 4.2 12.4 63.3 30.9 5.8 

No (845) 63.7 72.3 7.7 20.0 47.6 44.7 7.7 

1 Doctor, nurse, midwife 
2 TBA, relative, other 
3 Total number of women 
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Table 2.1 Percent distribution of pregnant 
household possessions 

women by demographic profile, housing characteristics and 

Background % No % No 

Age 
15-19 10.8 44 

Survival status of last birth 
Alive 60.8 247 

20-24 
25-29 
30-34 
35-39 

21.7 
22.9 
22.2 
15.3 

88 
93 
90 
62 

Dead 
Not applicable 
All 

7.6 
31.5 
99.9 

31 
128 
406 

40-44 
45-49 
All 

5.2 
2.0 

100.1 

21 
8 

406 

Parity 
0 
1 

23.2 
14.8 

94 
60 

Residence 
SEREG A 44.1 179 

2-4 
5+ 
All 

32.4 
29.6 

100.0 

132 
120 
406 

SEREG B 26.4 107 
SEREG C 
All 

29.6 
100.1 

120 
406 

No. children dead, of 
children ever-born 

Woman's education 
No schooling 
Some primary 

36.5 
34.7 

148 
141 

0 
1 
2 
3 

71.2 
15.5 
7.1 
4.4 

289 
63 
29 
18 

Completed primary 28.8 117 4 and 5 1.7 7 
All 100.0 406 All 99.9 406 

Husband's education Material of floor 
No schooling 30.6 122 Cement 74.6 303 
Some primary 
Completed primary 
All 

31.2 
38.2 

100.0 

124 
152 
398 

Earth, sand 
Wood planks 
Terrazo 

19.2 
5.9 
0.2 

78 
24 
1 

Marital status 
All 99.9 406 

Married 99.5 400 Source of water 
Widowed 
Separated 
All 

0.25 
0.25 

100.0 

1 
1 

402 

Piped into 
residence 

Public tap 
4.4 

22.9 
18 
93 

Toilet facilities 
Well 
Surface water 

16.3 
55.4 

66 
225 

Flush 
Pit 

9.9 
44.1 

40 
179 

Vendor 
All 

1.0 
100.0 

4 
406 

None 45.8 186 
Other 
All 

0.2 
100.0 

1 
406 

Ownership of radio 
Have radio 66.3 269 
No radio 33.7 137 
All 100.0 406 
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Table 2.2 	 Pregnancy check-up of currently pregnant women by socio-economic and 
demographic characteristics 

Background characteristics Percentage of women Percent distribution of 
of women receiving pregnancy all currently pregnant 

check-up' women 

Education 
No schooling 43.2 36.5
 
Some primary 45.4 34.7
 
Completed primary 55.6 28.8
 

Age 
15-19 40.9 10.8 
20-24 51.1 21.7 
25-29 48.4 22.9 
30-34 43.3 22.2
 
35-39 43.5 15.3
 
40-44 61.9 5.2
 
45-49 75.0 2.0
 
Total 47.5 100.0
 

Parity 
0 	 44.7 23.2 
1 53.3 14.8
 
2-4 50.8 32.4
 
5+ 43.3 29.5
 

Husband's education
 
No schooling 45.1 30.0
 
Some primary 43.5 30.5
 
Completed primary 54.6 37.4
 
DK - 2.0
 

Survival status of last birth 2
 

Alive 45.7 88.8
 
Dead 48.4 11.2
 

1 Check-up by doctor, nurse, midwife, TBA, relative or "other" (n= 196). 
2 Where applicable. 
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Table 2.3 	 Percent distribution of pregnant women who received pregnancy check-up by type of person consulted 
for selected socio-economic and demographic charactersitics 

No. of pregnantBackground characteristics Doctor Nurse or midwife Others women 

Pregnancy 	check-up 21.1 71.0 7.8 193 

Age

15-19 
 22.2 66.7 11.1 18
20-24 24.4 71.1 4.4 45

25-29 
 28.9 66.7 4.4 45

30-34 23.1 71.8 5.1 
 39
35-39 - 88.9 11.1 27
40-44 23.1 61.5 15.4 13
45-49 16.7 66.6 16.7 6 

Women's education 
No schooling 	 17.2 65.6 17.2 64
Some primary 15.6 79.7 4.7 64

Completed primary school 30.8 67.7 1.5 65
 

No. of children born in last 5
 
years, per woman
 

0 	 19.9 71.6 8.6 176
1 28.6 71.4 - 14

2 
 66.7 33.3 - 3 

Residence
 
SEREG A 21.6 69.1 9.2 
 97
SEREG B 30.4 69.6 - 56

SEREG C 
 7.5 77.5 15.0 40 

Months of pregnancy1
 

1-3 50.0 40.0 10.0 10

4-5 18.4 68.4 13.1 38

6-7 23.3 72.2 4.4 90
8-9 14.8 75.9 9.3 54 

1 Excludes one woman who reported "Don't know" to duration of pregnancy. 
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Table 3.1 Probability of a woman having received maternity care for births in last five years, by number of 
births 

Pregnancy 
Check (PC)1 

Number of births 
per woman All None of 

births births 

1 	 0.772 0.228 
(876)2 (259) 

2 	 0.776 0.180 
(693) (125) 

3 	 0.737 0.144 
(87) (17) 

Tetanus toxoid 
injection (Trl) 

All None of 
births births 

0.693 0.307 
(784) (347) 

0.642 0.203 
(571) (181) 

0.658 0.154 
(77) (18) 

Professionally-assisted 
delivery (PAD) 

All None of 
births births 

0.582 0.418 
(661) (474) 

0.510 0.339 
(455) (303) 

0.475 0.271 
(56) (32) 

1Check by qualified personnel (doctor, nurse or midwife). 
2 Bracketed figures are number of women. 
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Table 3.2 Pattern of maternity care for women with two births in the last five years 

First birth 

Probalility of having received 
care (unconditional) 

Probability of having received 
care given second birth 
received care 

Probability of not having
 
received care given second
 
birth not received care 


Second Birth' 

Probability of having received 
care (unconditional) 

Probability of having received
 
care given first birth
 
received care 


Probability of not having
 
received care given fitst
 
birth not received care 


1 Namely, most recent birth in last five years. 

Maternity care variables 

Pregnancy Tetanus toxoid Professional assistance 
check injection at delivery 

0.827 0.724 0.613 

0.961 0.898 0.914 

0.727 0.713 0.767 

0.807 0.715 0.558 

0.936 0.887 0.832 

0.817 0.736 0.876 
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Table 3.3 	 Comparison between maternity care variables for women with two births in the last five 
years 

Care not received for both births1 

Care received for 
both births 	 Ante- Tetanus Professional 

Natal 	 Toxoid Assistance at Total 
Care Injection Delivery Women 

Pregnancy check 	 % Row 20.2 35.6
 
% Col 43.9 56.4
 
n (140) (247) 693
 

Tetanus 	 %Row 3.3 34.3 
toxoid 	 %Col 9.5 44.7 
injection 	 n (19) (196) 571 

Professional 	 % Row 2.0 16.9 
assistance 	 % Col 4.5 24.1 
at delivery 	 n (9) (77) 455 

Total 	 200 319 438 

1 Includes women with neither or just one of their two births in the last five years not receiving care. 
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Table 3.4 Demographic characteristics of women with two births in last five years by percentage
receiving pregnancy check 

Percentage receiving pregnancy check 

Background Both Neither One of Total no. 
Characteristic births birth births of women 

Age of woman i
 

20-24 
 82.8 10.3 6.9 8725-29 77.7 11.8 10.5 220
30-34 78.3 12.3 9.5 25335-39 75.3 18.1 6.6 182
40-44 76.9 17.6 5.6 108
45-49 77.1 14.3 8.6 35 

Education of woman
 
No schooling 
 70.6 19.6 9.8 418
Some primary schooling 79.9 11.9 8.2 318
Completed primary schooling 91.7 3.2 5.1 157 

Husband's education
 
No schooling 
 41.6 43.9 14.5 296
Some primary schooling 45.2 34.5 16.3 343
Completed primary schooling 71.4 13.7 15.0 234 

Current union status of woman
 
Single 
 63.6 27.3 9.1 11Manied 77.8 13.8 8.4 882Widowed/divorced/separated 63.6 27.3 9.1 11 

Parity
2-4 79.9 10.6 9.5 398
4+ 75.7 16.8 7.5 494 

Number of children born in
 
last five years, now dead
 

0 
 78.4 13.3 8.2 7651 73.9 16.0 10.1 119
2 55.6 44.4 - 9 

x Excludes small number of women (n=8) aged 15-19, with two births in last five years. 
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Table 3.5 	 Socio-economic and housing characteristics of women with two births in last five years, by 
percentage receiving pregnancy check 

Percentage receiving pregnancy check 

Background Both Neither One of Total no. 
Characteristic births birth births of women 

Socio-economic region 
SEREG 1 83.0 9.2 7.9 229 
SEREG 2 79.4 11.2 9.4 170 
SEREG 3 84.9 5.7 9.4 159 
SEREG 4 78.2 14.5 7.3 55 
SEREG 5 86.6 8.2 5.2 97 
SEREG 6 57.9 32.8 9.3 183 

Electricity in house 
Yes 84.1 8.5 7.4 390 
No 72.6 18.3 9.1 503 

Source of drinking water 
Public or private tap 86.6 6.7 8.0 313 
Other 72.3 17.9 9.3 580 

Toilet facility 
Flush 83.7 6.5 9.8 92 
Pit 86.2 6/7 7/2 390 
None 68.1 22.6 9.2 411 
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Table 3.6 	 Demographic characteristics of women with two births in the last five years, by percentage
receiving professional assistance at delivery 

Percentage receiving professional 

Background 

Characteristic 


Age of woman1
 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 


Education 	of woman 
No schooling 
Some primary schooling 
Completed primary schooling 

Husband's education
 
No schooling 

Some primary schooling 

Completed primary schooling 


Current union status of woman

Single 

Married 

Widowed/divorced/separated 


Parity
2-4 

4+ 


Number of children born in 
last five years, now dead

0 
1 

2 


x Excludes small number of women 

assistance at delivery 

Both Neither One of 
births birth births 

49.4 34.5 16.1 
57.3 30.9 11.8 
47.8 31.2 20.9 
48.9 37.9 13.2 
50.9 36.1 12.9 
54.3 37.1 8.6 

39.7 44.5 15.8 
51.9 30.8 17.3 
79.0 12.1 8.9 

41.6 43.9 14.5 
45.2 38.4 16.3 
71.4 15.0 13.7 

45.5 45.5 9.1 
51.0 33.8 15.2 
45.5 45.5 9.1 

55.0 29.6 15.3 
47.6 37.4 15.0 

51.8 32.9 15.3 
47.1 37.8 15.1 
33.3 ­ 66.7 

(n=8) aged 	15-19, with two births in last five years. 

Total no. 
of women 

87
 
220
 
253
 
182
 
108
 
35
 

418
 
318
 
157
 

296
 
343
 
234
 

11
 
882
 
11
 

398
 
494
 

765
 
119
 

9
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Table 3.7 	 Socio-economic and housing characteristics of women with two births in the last five years, 
by percentage receiving professional assistance at delivery 

Percentage receiving professional 
assistance at delivery 

Background Both Neither One of Total no. 
Characteristic births birth births of women 

Socio-economic region 
SEREG 1 58.5 253 16.2 229 
SEREG 2 49.4 31.8 18.8 170 
SEREG 3 60.4 24.5 15.1 159 
SEREG 4 32.7 45.5 21.8 55 
SEREG 5 63.9 22.7 13.4 97 
SEREG 6 33.3 57.4 9.3 183 

Electricity in house 
Yes 60.3 26.2 13.6 390 
No 43.7 40.0 16.3 503 

Source of drinking water 
Public or private tap 60.7 26.2 13.1 313 
Other 45.7 38.1 16.2 580 

Toilet facility 
Flush 58.7 32.6 8.7 92 
Pit 56.7 26.4 16.9 390 
None 43.8 41.4 14.8 411 
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APPENDIX I[
 

CREATION OF SOCIO-ECONOMIC REGIONS 

A number of socio-economic regions were created as an alternative to the outdated (1963) rural­urban classification employed in the sample design, and as a surrogate for service households (expressedas percentages) in each local government area (LGA) with specified amenities serving as the basis forthe new classification. The amenities used to calculate these proportions were: electricity, cement floors,piped water (piped into residence or public tap), toilet facilities (flush and pit), and the proportion of women literate (those with completed primary, and those who have some primary but can read easily).We computed the various amenities in each LGA and summed them, producing an overall ranking,
cutting across the previously defined rural and urban distinction. In addition, the total number of birthsin the last five years for each LGA was indicated along with thesc proportions to ensure reasonable sizesfor each newly-created region. The attached table presents the results. Finally, the summed proportionswere plotted on a graph (see attached Figure 3) to help identify the significant break points which served 
as the basis for distinguishing socio-economic regions. In all, a total of six socio-economic regions were
created, with region 1 being the most "developed" to region 6, the least "developed." 
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Table 1.1 Ondo State LGAs ranked by socio-economic amenities 

Summed proportion 
Urban/ of household with 

Rank LGA Name Rural selected amenities 

1 Idanre-Ifedore Urban 432.6 

2 Ondo Urban 422.5 

3 Ekiti North Urban 413.7 

4 Ekiti Central Urban 413.7 

5 Akure Urban 409.4 


6 Ijero Urban 387.9 

7 Owo Urban 373.5 

8 Ikale Urban 349.4 

9 Ero Rural 327.0 


10 Ero Urban 325.8 

11 Akoko North Urban 311.6 

12 Ekiti West Urban 308.8 


13 Akoko North Rural 258.7 

14 Ekiti North Rural 237.6 

15 Akoko South Urban 248.5 

16 Ekiti South Urban 247.2 

17 Ekiti Southwest Rural 237.6 

18 Ekiti East Rural 236.2 

19 Ekiti Southwest Urban 232.0 

20 Ikale Rural 229.8 

21 Ijero Rural 218.8 


22 Akoko South Rural 201.4 

23 Owo Rural 187.6 

24 Idanre Ifedoro Rural 182.8 

25 Ekitit East Urban 166.7 


26 Ondo Rural 119.3 

27 Ifsowapo Rural 103.6 

28 Ekiti South Rural 100.0 

29 Ekiti Central Rural 97.2 


30 Ekiti Rural 66.9 
31 Akure Rural 57.2 
32 Ilaje-Eseodo Riverine 38.4 

Number of births New socio­
in last 5 years economic region 

59
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52
 
88
 

470
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85
 
26 2
 
31
 
78
 
34
 

151
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APPENDIX I1 

Results of Multi-Variate Analysis of Maternity Care
 
Patterns for Most Recent Births
 

Table 11.1 Deviances from hierarchical logit-linear models fitted to n..ternity care variables for socio-cconomic 

region 1-5 

Tetanus toxoid injection Pregnancy check-up at delivery1 Professional assistance 

df2 Deviance 
Mean 
deviance df Deviance 

Mean 
deviance df Deviance 

Mean 
deviance 

13 1727 346.55 .2007 1724 346.51 .2010 1730 346.59 .2003 
A 1726 346.47 .2007 1723 346.49 .2011 1729 346.22 .2002 
E 1726 331.26 .1919 1723 331.09 .1922 1729 331.26 .1916 
P 1726 340.60 .1973 1723 340.51 .1976 1729 3240.61 .1970 
A,E 1725 328.79 .1920 1722 331.04 .1922 1728 331.02 .1916 
E,P 1725 328.79 .1906 1722 328.66 .1909 1728 328.79 .1903 
A,P 1725 340.60 .1974 1722 340.38 .1977 1728 340.57 .1971 
A,E,P 1724 328.77 .1907 1721 328.52 .1909 1.727 328.73 .1903 
AE 1724 331.24 .1921 1721 331.02 .1923 1727 330.74 .1915 
EP 1724 326.55 .1984 1727 326.55 .1891 
AP 1724 340.58 .1976 1721 340.33 .1978 1727 340.39 .1971 
A,EP 1723 326.52 .1895 1720 328.28 .1909 1726 326.54 .1892 
E,AP 1723 328.77 .1908 1726 328.71 .1904 
P,AE 1723 328.76 .1908 1720 328.45 .1910 1726 328.56 .1904 
AP,EP 1722 326.52 .1896 1719 325.95 .1896 1725 328.51 .1893 
AE,EP 1722 326.51 .1896 1719 326.07 .1897 1725 328.55 .1905 
AE,AP 1722 328.65 .1909 1719 328.23 .1909 1725 326.50 .1893 
AE,AP,EP 1721 326.51 .1897 1718 325.84 .1897 1724 326.48 .1890 

Ker 1 
2 

Doctor, nurse, midwife
Degrees of freedom 

3 Null model 
A Maternal age 
P Parity 
E Maternal education 
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Table 11.2 	 Deviances from hierarchical logit-linear models fitted to maternity care variables for socio­
economic region 6 

Tetanus toxoid injection Pregnancy check-up at deliveryI Professional assistance 

Mean Mean Mean 
d? Deviance deviance df Deviance deviance df Deviance deviance 

1 419 83.44 .1991 421 85.89 .2040 421 107.15 .2545 

A 418 83.22 .1991 420 85.76 .2042 420 107.01 .2548 

E 418 81.02 .1938 420 83.33 .1984 420 101.13 .2408 

P 418 82.46 .1973 420 84.90 .2021 420 104.56 .2490 

A,E 417 80.57 .1932 419 82.95 .1980 419 101.09 .2413 

E,P 417 80.57 .1932 419 82.88 .1978 419 100.07 .2388 

A,P 417 81.84 .1963 419 84.45 .2016 419 104.54 .2495 

A,E,P 416 79.77 .1918 418 82.21 .1967 418 100.07 .2394 

AE 416 80.25 .1929 418 82.66 .1978 418 101.02 .2417 

EP 416 80.33 .1931 418 98.93 .2367 

AP 416 81.76 .1965 418 84.16 .2013 418 104.38 .2497 

A, EP 415 79.57 .1917 417 82.00 .1966 417 98.92 .2372 

E,AP 415 79.72 .1921 417 99.87 .2395 

P,AE 415 79.47 .1915 417 81.93 .1965 417 99.99 .2395 

AP,EP 414 79.50 .1920 417 81.76 .1965 416 98.75 .2374 

AE,EP 414 79.05 .1909 416 81.55 .1960 416 98.90 .2377 

AE,AP 414 79.45 .1919 416 81.80 .1966 416 99.85 .2400 

AE,AP,EP 413 79.03 .1914 415 81.39 .1961 415 98.75 .2380 

Key: 1 Doctor, nurse, midwife
2 Degrees of freedom 
3 Null model 
A Maternal 	age 
P Parity 
E Maternal 	education 
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APPENDIX Ill 

Further Results from Analysis of Maternity Care Patterns
 
Among Births in the Last Five Years
 

Table 111.1 	 Number of women responding to maternity care questions, by number of births in the 
last five years 

Number of births Pregnancy Tetanus toxoid Professional assistance per woman check (PC) injec'ion (TTI) 1 at delivery (PAD) 

1 1135 
 1131 
 1135
2 893 
 890 
 893
3 118 
 117 
 118
Total women 2146 	 2138 2146 

Variation in 	number of women responding 	is attributable to "don't know" category. 

Table 111.2 	 Trends in proportion of women receiving care by number of births and year of most 
recent birth 

% receiving 	care by year of most recent birthNumber of 
births per Type of 
woman maternity care '82 '83 '84 	 '85 '86 Total 

1 	 PC 79.1 80.0 76.8 73.876.2 	 77.4
TTI 70.1 72.3 66.9 69.2 	 67.3 69.3PAD 60.7 59.2 60.2 	 57.753.3 	 58.3Total women 260211 	 254 227 168 1120 

22 PC ­ - 79.9 78.2 76.0 77.6
TII -	 - 67.9 64.7 60.1 63.4PAD -- 58.2 	 51.7 45.5 50.2Total women ­ -	 134 377 341 852 

The small number of women (n= 14) with most recent births in 1981 1987 areor 	 excluded 

2 Figures tre not presented for the small number of women (n=34) with 	two births where the mostrecent birth 	was in 1981, 1982 or 1983. The percentages are based on women with both of their 
two births having received care. 
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APPENDIX IV
 

Extract of ODHS Questionnaire containing maternity care questions
 

1. Questions asked to pregnant women: 

232 Did you have your menstrual period in the last YES ..................... I


INO ...................... 2 --- 234
four weeks? 


1How 	zany days ago did your last menstrual 1I233 

NUMBER OF DAYS .... --4240
period start? 


I
 
234 Are you pregnant now? 	 YES ..................... 1
 

NO .....................2
 
NOT SURE ................ 9
 

235 For how many months have you been pregnant? 	 MONTHS ............
 

236 	 Since you have been pregnant, have you been
 

given any injection to prevent the baby from YES ..................... I
 
getting tetanus, that is, convulsions after NO...................... 2
 
birth? 	 DK...................... 8
 

237 	 Did you see anyone for a check on this YES ..................... 1
 
pregnancy? NO.................. 2 -- 240
 

238 Whom did you see? 	 DOCTOR.................. I
 
NURSE OR MIDWIFE........ 2 -


TRADITIONAL BIRTH
 
ATTENDANT .............. 3 -


RELATIVE ................ 4 -


PROBE FOR TYPE OF PERSON AND RECORD MOST OTHER................... 5-

QUALIFIED. NO ONE.................. 6 - 240
 

239 When did you have your last menstrual period? 	 DAYS AGO.......... 11 1 1
 

WEEKS 	AGO......... 21 1 1
 

MONTHS AGO........ 3L1 1
 

BEFORE LAST PREGNANCY. 996
 
NEVER MENSTRUATED ..... 997
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2. Questions asked about the most recent birth: 

. QSKIP

NO.QUETIOS AD FLTES 
 I CODING CATEGORIES To~ 

301 	 CHECK TABLE 2.1:
 

ONE OR
 

MORE LIVE BIRTHS 
 NO LIVE BIRTHS
 
SINCE JANUARY 1981 11 SINCE JANUARY 1981 
C I 
 SECT
 

_ 	 _L4 

302 
 Nov I 	would like to ask sone questions about your moat recent (last) birth.
 

CPZCK 	TABLE 2.1 AND ENTER NAME AND SURVIVAL STATUS FOR LAST BIRTH:
 

II LAST BIRTH ALIVE [ I
 
(name) DEAD [ I
 

303 	 When you were pregnant with (NAME) were you
 
given any injection to prevent the baby from 
 YES..................... 1
 
getting tetanus, that is, convulsions after NO...................... 2

birth? 
 I DK......................S 

304 When you were pregnant, did you see anyone DOCTOR ..................1
 
for a check on this pregnancy? 
 NURSE OR MIDWIFE ........ 2
 
IF YES: Whom did you see? 
 TRADITIONAL BIRTH
 
PROBE FOR TYPE OF PERSON AND RECORD 
 ATTENDANT..............3
 
MOST QUALIFIED. 
 RELATIVE............... 4
 

OTHER................... 5
 
NO ONE................. 6
 

305 Who assisted with the delivery of (NAME)? 
 DOCTOR .................. 1
 

NURSE OR MIDWIFE........ 2
 
TRADITIONAL BIRTH
 

ATTENDANT.............. 3
 
RELATIVE................ 4
 
OTHER................... 
5
 
NO ONE.................. 6
 



------------------------------------------------------------

39 Adekunle /Rippi / Graham / Onyemunwa /Udjo 

3. Questions asked about all births in the last five years excluding the most recent birth: 

(ASK QUESTIONS STARTING WITH NEXT-TO-LAST BIRTH.)
 

21 NEXT-TO-LAST SECOND FROM I4l THIRD FROM
BIRTH 
 LAST BIRTH n LAST BIRTH
 

(name) (name) 
 (name)
 

ALIVE I I ALIVE I I ALIVE I I
 
DEAD I I DEAD E I 
 DEAD I I
 

351 When you were pregnant
 
with (NAME) were you given any

injection to prevent the baby 
 YES .......... I YES .......... I YES.......... 1
from getting tetanus, that is, NO........... 
2 NO........... 2 NO........... 2
 
convulsions after birth? 
 DX ........... 8 DX ........... 8 DX ........... 8
 

352 When you were pregnant, 
 DOCTOR....... I DOCTOR ....... I DOCTOR....... I
 
did you see anyone for a check NURSE OR 
 NURSE OR NURSE OR
 
on this pregnancy? MIDWIFE ..... 
 2 MIDWIFE..... MIDWIFE.....
2 2

IF YES: Whom did you see? TRADITIONAL TRADITIONAL 
 TRADITIONAL
 

BIRTH BIRTH 
 BIRTH
PROBE FOR TYPE OF PERSON AND ATTENDANT... 3 ATTENDANT... 3 ATTENDANT... 3

RECORD MOST QUALIFIED. RELATIVE 4
..... RELATIVE..... 4 RELATIVE..... 4
 

OTHER ........ 5 OTHER........ 5 OTHER........ 
5
 
NO ONE....... 6 NO ONE....... 
6 NO ONE ....... 6
 

353 Who assasited with the DOCTOR ....... I DOCTOR
....... I DOCTOR....... 1

delivery of (NAME)? NURSE OR 
 NURSE OR NURSE OR
 

MIDWIFE ..... 2 MIDWIFE ..... 2 
 MIDWIFE..... 2
 
TRADITIONAL TRADITIONAL TRADITIONAL
 
BIRTH BIRTH 
 BIRTH
 
ATTENDANT... 3 ATTENDANT... 3 
 ATTENDANT... 3
 
RELATIVE..... 4 RELATIVE..... RELATIVE.....
4 4
 
OTHER ........ 5 OTHER ........ 5 OTHER........ 5
 
NO ONE ....... 6 NO ONE....... 6 NO ONE ....... 6
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FIGURE 1 
DISTRIBUTION OF PREGNANT WOMEN RECEIVING 

CHECK-UP BY MONTH OF PREGNANCY 
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FIGURE 2 !i 
PERCENTAGE OF PREGNANT WOMEN RECEIVING 

PREGNANCY CHECK-UP BY EDUCATION
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.11t4FIGURE 3 
PREGNANCY CHECK-UP BY AGE 
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FIGURE 4 5
PERSON SEEN FOR PREGNANCY CHECK-UP
BY MONTH OF PREGNANCY
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FIGURE 5 
TETANUS TOXOID INJECTION 
BY MONTH OF PREGNANCY 
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FIGURE 6 L 
LGAs BY RANKING OF SOCIO-ECONOMIC 
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INTRODUCTION 

SENEGAL - THE COUNTRY AND PEOPLE 

Geography and Economy 

Senegal is situated on the west coast of the African continent. The terrain is largely flat andmonotonous, except in the south-east where there is some higher ground. The country has several large riversand is characterised by a tropical climate with two distinct alternating seasons. The length of the rainy seasonvaries depending on the region and ranges from five months in the south to three months in the north and is
between June and October. The northern part of the country is part of the Sahelian zone, an arid region typified
by poor soils except in the floodplain of the Senegal river. The south and east parts of the country (formerly
Casamance and Scregal Orientale) are wetter and forested. The climatic disparities are a significant means of
distinguishing beto,en the North, Central and South-east zones of the country. 

The Senegalese economy is largely agrarian. The main commercial crops are maize, rice, cotton, sugar­
cane and, most important of all, peanuts. Livestock and fishing ar,- also important economic activities. Thepersistent cycle of drought in recent years has badly affected the rurai economy. An expanding industrial sector now contributes around 25 percent of GNP, and tourism is making a rapidly increasing contribution to the 
economy. 

The standard of living is quite high in Dakar and in other urban centres, but there is a gross disparity 
between urban and rural areas in this respect. 

Population and Demographic Trends 

At the time of the study the population was estimated to be around 6,700,000 inhabitants. Thepopulation is essentially rural with at least 60 percent of people living outside "communes." The urban population
is characterised by rapid growth (around 5 percent per annum) partly as the result of extensive migration fromthe rural areas. The population is very unevenly distributed throughout the country; the density varies between
6 persons per km2 in Tambacounda and 2,338 persons per km2 in the Dakar region. 

The percentage receiving schooling (in the French language school system) isof the order of 40 percent.However, there are dramatic differentials both between urban and rural areas and between males and females.
In Dakar approximately 70 percent have received at least some primary education. 

The majority of the population are followers of Islam. Marriage is almost universal and is perceived
as a religious and moral duty. Children are traditionally perceived as the gift of God and should be desired inthe greatest possible numbers. The fertility rate is high and follows a pattern which corresponds closely to the
pattern of "natural fertility." The rate of population growth is around 3 percent and is essentially attributable to 
a high and stable fertility rate together with a high but declining mortality rate. The Total Fertility Ratecalculated from the Senegal Demographic and Health Survey is 6.6 and the completed family size is 7.2 (EDS,1988). The 1978 Senegal Fertility Survey estimated a TFR of 7.1 and a completed family size (women aged 45+)
of 7.2 (SFS, 1981). 

All recent studies confirm that mortality is declining at all ages among the population of Senegal. The
crude death rate has declined from 26 in 1960 to around 18 in the 1980's. The infant death rate has fallen from120 in 1971-5 to 96 in 1976-80 and to 86 in 1981-5 (EDS, 1988). The success of measures to combat infectious 
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and parasitic diseases among children, including vaccination campaigns, chemo-prophylaxis and oral rehydration, 
together with improvements in hygiene and public health, have played an important role in the reduction of 
childhood mortality. 

The prevailing public health policies in Senegal are targeted towards alleviating the health problems 
of the most vulnerable sectors of the population, primarily those in rural areas. The stress is on preventive and 
primary health care. 

Senegal is characterised by an unusual pattern of infant and childhood mortality. The risk of dying 
between ages 1 and 4 is greater than the risk of death between birth and one year. This relationship persists 
even though both infant (lq) and childhood (4ql) death rates have been declining in recent years (see Table 
1). This pattern seems to be less pronounced among the urban population and among the higher socio-economic 
groups. 

Cantrelle (1986) has observed that a large proportion of the child deaths take place during the rainy 
season, and he has identified measles, diarrhoea and malaria as being the most common causes of death among 
young children. He suggests that factors contributing to these high levels of child mortality include weaning
practices, inappropriate maternal care, and poor nutrition, plus the greater exposure to disease vectors 
experienced by small children. 

Several sources indicate that the principal causes of death among children less than five years old are 
diarrhoea, malaria, measles, tetanus and whooping cough. A recent study of morbidity and mortality among 
young children living in the Sine-Saloum region has also identified diarrhoea as being the most important cause 
of death among children. Diarrhoea alone was responsible for 25 percent of deaths among infants aged less 
than one year (SSFHS, 1984). Forty percent of children aged less than 6 years old were stated to have suffered 
from diarrhoea during the two weeks preceding the survey. 

THE DEMOGRAPHIC AND HEALTH SURVEY IN SENEGAL 

This study utilises data from the Engu~te D6mographigue et de Sant6 (EDS Senegal) which was carried 
out in Senegal in 1986 as part of the international programme of Demographic and Health Surveys(DHS). The 
EDS Senegal was undertaken by the Division des Enquetes et de la Ddmographie of the Direction de la 
Statistique (Ministre de l'Economie et des Finances) with technical and fimancial support from the Institute for 
Resource Development/Macro Systems Inc. 

The EDS Senegal comprised a national self-weighting sample of 4415 women in the reproductive age 
span. Children born to this sample of women during the five years preceding the start of the survey, i.e., from 
1st April 1981 to the date of survey (April to July 1986) are the subject of this paper. 

OBJECTIVES OF THIS STUDY 

The EDS Senegal offers the first opportunity to examine the patterns and levels of morbidity among 
young children on a national scale. We have chosen to focus attention on one of the most important causes of 
childhood morbidity, namely diarrhoea. 

Mothers were asked if each of their children, under five at the time of the survey, had suffered from 
diarrhoea during the previous two weeks. If the child had been ill, they were then asked whether the diarrhoea 
had been treated, and if so, by what means. Our study examines the patterns and levels of diarrhoeal morbidity 
in the context of social, environmental and geographical factors. 

The EDS Senegal presents a valuable source of baseline data against which to evaluate future 
programmes aimed at combating diarrhoeal disease, and may offer an opportunity to assess proposed measures 
and resource targets. 
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DATA 

The data on diarrhoeal morbidity are derived from a sequence of three questions. Women with children 
under five were asked the question "Est-ce que (nom) a eu la diarrh6e au cours des 2 derni~res semaines?" If 
the mother responded "yes" then she was asked "Avez-vous fait vous ou quelqu'un d'autre quelque chose pour
traiter la diarrh6e?" If she said "yes" then the interviewer was instructed to establish what had been done to treat 
the diarrhoea. 

The main difficulty in dealing with these data is the unsatisfactory reference period. Without a question
to establish whether a child has been ill in the past 24 hours (as proposed by the DHS Core Questionn-.-re) it 
is impossible to establish a point prevalence estimate of the level of diarrhoeal morbidity. Attempts to estimate 
prevalence from the 2-week reference period are invalid since no information was obtained on either the number 
of episodes of diarrhoea which the child had suffered during the last two weeks or the duration of episodes. A 
further, but probably trivial, source of bias is that there is no information available about the health status of 
children who have died during the reference period. 

The only measure which can be constructed from the available data is the percentage of children living
at the time of the survey who are stated to have had at least one episode of diarrhoea during the last two weeks. 
This measure is subsequently referred to as "the percentage of children with diarrhoea." To make comparisons
of the level of diarrhoeal morbidity between different groups in the population it is necessary to assume that the 
number and duration of episodes experienced by the average child is the same in each population subgroup. 

The children were not examined and mothers were not given a definition of "la diarrhde" before they 
were asked these questions. In the absence of clinical information and precise diagnosis we must be aware that 
these questions measure the mother's perception of her child's health, rather than morbidity according to a 
clinical definition. The perception of illness is unlikely to remain constant across social groups and this fact will 
be reflected in the data. These perceptual differences may blur socio-economic differentials in the proportion
of children sick. The perception of ill-health is likely to be confounded with precisely those social characteristics,
such as education and income, which may be most powerful as explanatory factors for differentials in the level 
of morbidity. 

Although they have limitations these questions on diarrhoea which have been used in the EDS Senegal
are comparable to questions which have been posed in other sub-national retrospective surveys of childhood 
morbidity in Senegal, notably the Sine-Saloum Family Health Survey. However unsatisfactory this measure of 
the percentage of children with diarrhoea may be from a clinical perspective, these data truly reflect the 
perception of the population with respect to ill-health and the perceived need for health services. 

An examination of the quality of data indicates that in general the 2-week reference period question 
on diarrhoeal morbidity appear to have been answered well, which supports the belief that this period is not 
severely affected by recall problems (Blum and Feachem, 1983). Although the sample contains 174 children 
for whom the response to the question "Est-ce que (nom) a eu la diarrh6e au cours des 2 dernires semaines?" 
is "ne sait pas," many of these can be accounted for by excluding children who are not living with tneir mothers 
(see Table 2). 

Our analysis is confined to children aged between 0 and 59 months who are living with their mother 
at the time of the survey. This produces a data set comprising 3490 children. 

We are uncertain about the quality of data from the rural South-east region where the percentage of
children with diarrhoea is surprisingly low compared to other rural areas. There is no apparent reason why the 
level of diarrhoea should be significantly lower in this area and an examination of the data with respect to several 
other characteristics, including the treatment of diarrhoea, together with advice from on-the-spot observers, 
suggests that this low level reflects an under-enumeration of sick children. This problem with the quality of data
in the South and East is believed to be associated with language difficulties in the rural area. Diarrhoea might
be expected to be more widespread during the rainy season, but the fieldwork was carried out in such a way that 
the impact of seasonality was minimised, and the disparity between the South/east region and other rural areas 
cannot be attributed to seasonality. The hypothesis that the low levels reported in the Rural South/east reflect 



50 Dlarrheoeal Morbidity among Young Children InSenegal 

a reporting problem is borne out by a peculiar rclationship between a variety of variables and diarrhoeal 
morbidity in this region, which runs counter to the expected relationship. 

METHODOLOGY 

The Case for Simplicity 

In view of the unsophisticated nature of the dependent variable, namely the percentage of children with 
diarrhoea, and the reservations which the nature of this variable imposes on the validity of comparisons, our 
investigation of diarrhoeal morbidity is confined to simple exploration through the use of multi-way tabulations. 
We examine the level of diarrhoeal morbidity with respect to a variety of potential covariates. 

Firstly, it has already been noted that there are great disparities between the standards and conditions 
of living in urban and rural areas of Senegal, and most of our analyses aim to take account of regional
differentials. In addition this division enables us to separate the potentially unsatisfactory data from the rural 
South/east parts of the country. 

We examine the relationship between the percentage of children with diarrhoea and characteristics of 
the child, such as age, sex and other demographic factors. These lead us on into an examination of the role of 
environmental factors and the way the child's development interacts with environmental factors, introducing
different degrees of exposure to the risk of encountering contaminants and infectious agents. We endeavour to 
examine some of the social and economic covariates of diarrhoeal disease and to take an indirect look at the 
relationship with the use and availability of health services. 

In order to perform these analyses effectively with the numbers of cases available, we have devised a 
number of new variables based on information gathered by the household component of the questionnaire, and 
undertaken some regrouping of the variables relating to mother and child. 

Region 

The country of Senegal is divided into ten administrative units. However, the size of the sample prevents
analysis at this level of regional diversity and for the purposes of our study we have regrouped these 
administrative units into larger regions which attempt to take account of not only the geographical and ecological 
similarities but also of the level of development. One of the most important distinctions in the health profile of 
the population of Senegal is between the urban and rural sectors. 

The map in Figure 1 outlines the administrative divisions of the country and the regrouped regions 
that we will be using in our analysis. The five constructed regions are as follows: 

1. Dakar - an entirely urban area contiguous with the administrative region of Dakar incorporating
the capital city and the surrounding area. This area contains 25 percent of the national population and the 
country's highest standard of sanitation and water is to be found in this area. More than 75 percent of houses 
are linked to the mains drainage system and the vast majority of the area is supplied with treated water. 
However there are problems with sewage disposal and drainage, notably in the unplanned settlements which have 
sprung up on the outskirts of the city. The health care infrastructure is well-developed with many private as well 
as public institutions. 

2. Other Urban - this grouping includes the other regional and departmental administrative centres. 
These lesser urban centres have from a lower level of sanitation and water supply than that enjoyed in Dakar, 
but still considerably better than that of rural areas. Although the ratio of medical personnel to the population
is lower than in Dakar there is adequate provision of health facilities for mothers and children. 
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3. Rural North - this grouping encompasses all the administrative region of St. Louis, together with 
the rural parts of Louga and Diorbel and includes the floodplain of the Senegal river. The main economic 
activities of the a -ea are agriculture and cattle raising, and a sector of the population is seasonally nomadic. 

4. Rural Co,.1.LI - this region is made up of the rural components of the three administrative regions 
of Thins, Kaolack and 'itick. It is characterised by a number of established primary health care programmes
and a relatively well-developed health infrastructure. This area is economically better off than other rural areas 
thanks to intensive and profitable market gardening and commercial agriculture, particularly groundnuts. 

5. Rural South/east - this group incorporates the rural elements of the administrative regions of 
Ziguinchor, Kolda and Tambacounda. These are the areas benefiting from the highest rainfall in Senegal. 
Large numbers of rural development programmes have been established in this area together with an integrated 
primary health care programme. The women of this region have a tradition of greater participation in economic 
activities and are playing an important role on development initiatives. 

Environmental Factors 

1. Quality and availability of water 

Both the quality and the quantity of the water supply can have an impact on the level of childhood 
diarrhoea through the media of drinking water, food preparation and both personal and household hygiene. 
We have devised two new variables which group the data on household water supplies in two different ways to 
take account of both the quantity and quality. Both the quantity and quality variables have two categories. 

The quality of water is classified as treated or untreated. The category of treated water comprises 
running water from the public water supply, provided either to a tap within the dwelling or at a public pump. 
Untreated water is that which comes from wells other than tube wells (forages), usually shallow wells, and open 
water sources such as rivers, streams, ponds, etc. 

With respect to the quantity of water the division is between interio water and exterior water supplies.
The rationale underlying this division is the belief that if water is easily accessible within the compound then 

its availability is not limited. On the other hand, if water has to be fetched from outside thc-i limited resources 
may lead to insufficiency. 

2. Toilet facilities 

The data have been regrouped into four categories. The first group, WC, comprises households linked 
to mains drainage systems, which are exclusively to be found in urban areas, mostly in Dakar. The second 
category, .Lts, represents households served by pit toilets which are emptied after use. The third group, "j=
wells," is composed of abandoned wells and others types of pits. Finally, those with no toilet facilities are 
classified as none. 

Socio-economic Factors 

1. Housing y 

The type of dwelling is generally accepted as a pertinent indicator of socio-economic status. Following 
the example of the Sine-Saloum Family Health Survey, we have cross-classified the materials of which the house 
is constructed in order to create a typology of socio-economic status. This is a modified version of the typology
developed by the Senegalese Census Office and used with success in other analyses. 

The first classification is modern where a dwelling is composed of a hard floor, concrete or tiles, walls 
of bricks or blocks, and a roof of concrete, tiles, slate or zinc sheeting. 

The second group, traditional, has a soft floor, sand or clay. The walls may be of any material other 
than bricks or blocks, and the roof is usually of straw or some similar organic material. 

http:Co,.1.LI
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The original classification consisted of four groups - traditional, improved traditional, semi-modem, 
and modem. Small numbers at the regional level have forced us to combine the semi-modern and improved 
traditional groups. 

The third category, intermediate, comprises those houses which have both modern and traditional 
elements. 

2. Education of parents 

Many authors have demonstrated the impact of parental education, particularly the education of the 
mother, on child mortality, and we would expect to find a similar relationship between parental education and 
morbidity. Education may have an impact in many ways, for example, through the knowledge and application 
of rules of hygiene, feeding and weaning practices, the interpretation of symptoms and behaviour in response 
to childhood illness. 

There is a great disparity between the availability of education (in the French language school system) 
between the urban and rural areas. So few rural women have attended school that little valid analysis can be 
performed on the basis of mother's education. In the urban areas a much larger number of women have 
attended school and within these areas, the regions of Dakar and Other urban, it is possible to consider the 
effect of education under the broad groupings of "no education," "primary" and "secondary plus." 

We have also considered literacy, and have selected two categories, "can't read" and "can read," the 
latter including women who can read a letter or newspaper either with difficulty or easily. 

The same categorisation has been applied to the education and literacy of fathers. 

Child Care 

1. Breastfeeding 

The importance of hygienic feeding practices on the health of the child, particularly in the context of 
diarrhoeal disease, cannot be overemphasised. In order to examine the potential for exposure to contaminants 
we have classified children according to their nutritional status. This has been established using the sequence 
of questions on infant feeding during the 24 hours preceding the survey. We have identified three groups. Firstly, 
those children who are being exclusively breastfed and are receiving nothing but breast milk and water or 
non-nutritive liquids at the time of the survey. The second group comprises those children who are receiving both 
breast milk and supplementary foods, such as porridge. The third group is composed of those children who are 
fully weaned. 

2. Contact with health services 

We have considered a series of variables designed to provide information about the level of contact 
between the mother and child and the available health services. 

a. The first variable in this series relates to ante-natal care. Although the mother's ante-natal care 
does not have a direct impact on the health of the child beyond the birth, the variable concerning the ante-natal 
visit may be a useful indicator of the quality of health care to which she has access. The data have been grouped 
in three categories which reflect differing levels of amenity: mothers who had no ante-natal consultation; mothers 
who received ante-natal care which included the provision of anti-tetanus toxoid; and mothers who consulted 
someone before the birth, but did not receive anti-tetanus toxoid. 

b. The second variable is concerned with the possession of a health card for the child. We have 
retained the original distinction between mothers who say that they have a health card for the child and are 
able to produce it, and those who are unable to produce the card, and mothers who have no card. 
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c. The third variable is a simple evaluation of the child's vaccination status. Children are dichotomised 
on the basis of whether they have received any vacciuation or none at all. This dassification is based on both 
the documentary evidence from available health cards and on the mothers' assertion about vaccination in those 
cases where a health card could not be produced. If the mother says that the child has been vaccinated, we 
accept that it has. 

RESULTS 

Nationally, the proportion of children under five years of age, and living with their mothers, who had 
diarrhoea in the past two weeks is 39.5 percent. This very high figure is nonetheless comparable with the 
findings from other local studies in Senegal. The Sine-Saloum Family Health Survey reported 40.3 percent of 
children under six years of age as suffering from diarrhoea in the past two weeks, and similar results were found 
in a study by the Ministry of Health in the regions of Diorbel and ex-Casamance (Ministry of Health, 1984).
Although it is possible that the level of diarrhoal morbidity could be inflated by an exaggeration of the time 
frame and the inclusion of cases which would not meet the WHO definition of diarrhoea, i.e., three loose or 
watery stools for two consecutive days, the fact remains that diarrhoea is extremely widespread among young 
children in Senegal. 

Regional Differentials 

Significant variations may be observed in the prevalence of diarrhoea between the administrative units 
(Table 3a) and between the regrouped regions as defined in the earlier section entitled Data (Table 3b). 

The most pronounced difference is between urban and rural areas and this feature accounts for much 
of the difference observed between administrative units which contain differing urban and rural proportions.
Within the urban/rural classification the difference between Dakar and Other urban is relatively small. Rural 
South-east is distinguished by a much lower proportion of children with diarrhoea than Rural Central or Rural 
North, but as we have already observed this may be an artefact of the data. The figure of 36 percent is not 
consonant with the findings of the ex-Casamance study conducted by the Ministry of Health. The levels of 
diarrhoeal morbidity in the Kaolack and Fatick areas are very close to those found by the Sine-Saloum Family
Health Study, which was confined to rural areas, as is the figure of 46 percent for Rural Central. The slightly
higher level from the EDS Senegal may be attributed to the different age groups of the children studied. 

In general the proportion of cases treated is inversely related to the proportion of children sick, with 
a higher proportion of treated cases in the urban areas. Despite a relatively low proportion of children sick in 
Rural South/east the proportion treated is also relatively low. Rural Central is distinguished by the highest 
proportion of cases treated (73 percent) and this is largely the contribution of Kaolack and Fatick where a 
successful health intervention programme has raised the proportion of cases treated to a level comparable with 
Dakar. 

Demographic Factors 

There is a strong overall relationship between the reporting of recent diarrhoea and the child's age. 
The impact of other demographic factors is weak in comparison. 

1. Age of the child 

The percentage of children with diarrhoea varies according to the age of the child, and is highest among 
those aged between six months and two and a half years (Figure 2). Although the absolute level of morbidity
varies between the regrouped regions, this general age pattern of sickness is consistent across both the urban and 
rural areas (Table 4). The only important difference between the urban and rural patterns is the higher
percentage of very young children with diarrhoea in the urban area compared to the rural area. In part the 
persistent age profile may be attributed to the changing exposure to environmental contamination which the child 
experiences at various stages of life. 



54 Diarheosal Morbidity among Young Children InSenegal 

In the first six months the child is receiving most of its nourishment from breast milk, an uncontaminated 
source which carries the additional benefit of conferring immunological protection. During this period the child 
is relatively immobile and spends much of its time sleeping and being carried about. The older child, in the 
crawling and toddling stages, has a much greater opportunity to encounter contamination as it explores its 
environment, handling interesting objects and putting them in its mouth. The introduction of supplementary
foods with the reduction of breastfeeding is a further potential source of contamination as the child becomes 
older. 

The reduction in the proportion of children sick after the second year of life is likely to reflect a 
selectivity effect. By this age a substantial proportion of the weaker children have already died, either of 
diarrhoeal disease or from one of the other major childhood diseases. Those who survive are either lucky, 
stronger, or more resistant to infection and one might expect them to exhibit a lower level of sickness. 

2. Ag and breastfeeding 

The relationship between the percentage of children with diarrhoea, age and breastfeeding is 
demonstrated in Figure 3. This analysis was confined to children less than one year of age and excludes the 
very small number of children who have never been breastfed. The protective effect of exclusive breastfeeding 
in the first six months of life is clear, and the same pattern emerges in both urban and rural areas. Beyond 
the first six months of life a pronounced difference between urban and rural areas may be observed. It should 
be noted that exclusive breastfeeding beyond the first six months is no longer sufficient to maintain adequate 
growth, and the higher proportion of children sick among those exclusively breastfed possibly reflects the impact 
of a disadvantaged socio-economic situation. However, the feeding status of the children was determined using 
only a short recall period (the previous 24 hours) and we cannot exclude the possibility that exclusive 
breastfeeding is a response to the child's illness. 

3. Age and sex 

The percentage of children with diarrhoea was examined with respect to the sex of the child, the age 
of the mother at the birth of the child, and the birth order of the child, but, after controlling for the age of the 
child, these factors were found to contribute relatively little. It has been suggested, however, that the modest 
difference between the percentage of girls and boys with diarrhoea, which is most marked in the toddling age 
group (Table 5), may be a reflection of the different ways in which male and female children are treated. This 
is not to suggest a difference in maternal care but in attitude; boys are encouraged to be more extrovert and 
exploratory and to engage in activities which bring them into contact with sources of contamination, whereas girls 
are encouraged to stay at home and stay clean. A similar effect was found in the Sine-Saloum Family Health 
Survey which reported 42 percent of boys with recent diarrhoea compared to only 38 percent of girls (SSFHS, 
1984). 

Environmental Factors 

1. Water supply and sanitation 

The rather crude distinctions we have made between treated and untreated water supplies, and interior 
and exterior availability of water do, nonetheless, provides insights to the pattern of diarrhoeal morbidity 
particularly with regard to regional differentials. These findings are set out in Table 6. 

As might be expected, the lowest levels of diarrhoeal morbidity are observed among those children 
who live in households which have interior supplies of treated water. However, interior treated water is an 
almost exclusively urban phenomenon. Within the Dakar region a reassuring gradient is observed in which the 
children of households with interior treated water have less diarrhoea than those from households with exterior 
supplies, and these in turn have less than the children from households with untreated exterior supplies. The 
same gradient is present among the Other urban group, except for the lower percentage of children with 
diarrhoea among the households with exterior, untreated water. However, it has been suggested that in the 
non-metropolitan urban areas this classification may include a high number of households with private wells, 
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which are properly cared for and are not in fact subject to faecal contamination. Within the rural areas the 
provision of treated water is very limited. 

Table 7 presents an interesting comparison between the interaction of water supply and breastfeeding 
status, although there is no attempt to control for region. The difference in the levels of diarrhoeal morbidity 
between the two water supply groups is dramatic. 

Table 8 sets out the percentage of children with diarrhoea according to the type of toilet facilities in the 
household and the region. It is immediately apparent that the beneficial effect of possession of toilet facilities 
is confined to the urban areas. Within the Dakar and Other urban groups there is little difference in the level 
of diarrhoeal morbidity within the categories; the children of households with flush toilets are least prone to 
diarrhoea and, no doubt, most advantaged in other respects as well. There is a major difference between those 
groups with any facilities and those with none. Clearly urban households without any provision of toilet facilities 
are among the most socially and economically disadvantaged. 

No significant difference emerges between the three classifications of toilet facilities in the rural areas. 

Whether or not the apparently beneficial effect of belonging to a household with no toilet facilities in 
the South/east region is an accurate reflection of reality, or an aspect of the quality of data from this region, 
cannot be determined. 

One factor which may be affecting these findings is the issue of the differential perception of ill-health 
by different social groups of mothers. It has been proposed that those living in rural areas in households which 
are not provided with any form of toilet facilities may be among the most traditional e'ements of the population 
and possess a less acute perception of ill-health in this context. 

The interaction between water supply and toilet facilities is explored in Table 9, but produces no 
conclusive evidence. The remarkable feature is the lack of distinguishing factors in the rural areas. 

Socio-economic Factors 

The type of housing in which families live tends to be a reliable indicator of socio-economic status, and 
may itself have a significant impact upon health status. 

The results of the analysis by housing type and region are displayed in Table 10. The only two powerful 
effects which can be observed are the much higher percentage of children with diarrhoea among those living in 
traditional houses in Other urban areas and the benefits apparently conferred by residence in a modern house 
in Dakar. 

The profile for the Rural Central region may be compared with the findings of the Sine-Saloum Family 
Health Survey which are as follows: 

Percentage of children under 6 years old with diarrhoea during the past two weeks by housing type: 

Percent 

Traditional 36.3
 
Improved traditional 42.5
 
Intermediate 42.2
 
Semi-modern 41.4
 
Modem 33.6
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1. Parental education 

The importance of maternal education on infant and child welfare is frequently emphasised. Amongst
others Feachem (1984) has demonstrated the positive effect of education in personal and domestic hygiene in
the battle against diarrhoeal disease. An examination of the relationship between maternal education and
literacy and the percentage of children with diarrhoea showed that they had a far greater positive impact in the
urban areas than in rural areas (Tables 11 and 12). In interpreting these data it must be borne in mind, however,
that the percentage of children with mothers who are literate is low, and in rural areas is negligible. There can
be few rural communities in which the children of educated women are segregated, in terms of play, schooling 
or neighbourhood, from those of uneducated women, and children who play together tend to get sick together. 

The impact of the father's literacy is significant in the urban areas but apparently non-existent in rural 
areas. The interaction between the literacy of both parents is examined in Table lib. The effect of a literate
father in urban areas is only positive if the mother is illiterate, whereas in the rural areas the effect of father's
literacy on mother's illiteracy is very small and in fact negative. The only category which is sharply differentiated 
in the rural areas is the group in which both mother and father are literate. 

Health Care and Use of Services 

The percentage of children with diarrhoea, controlling for region, is considered in relation to the type
of ante-natal care (corresponding to the index child not the most recent birth) and the results are set out in
Table 13. The effect of an ante-natal consultation during which the mother received an anti-tetanus injection
is generally positive, but the relationship is weak in the rural areas. The most marked effect is observed in the
urban areas, particularly among the Other urban group, where there is a pronounced gradient between the three
categories of ante-natal care. As with several other potentially explanatory factors, the differentials in the Rural 
Central region are negligible. 

Figure 4 shows the percentage of children with diarrhoea by age and urban/rural residence according
to vaccination status. There is, of course, no causal relationship between vaccination and diarrhoea, but
vaccination status may be construed as a useful indication of the availability and use of health services. We may 
assume that children resident in urban areas all have access to primary health care facilities which will include 
a vaccination programme. Thus, whether or not the child has been vaccinated is an indicator of whether or not 
these health services are being used. 

In the urban area we observe significant differences in the level of diarrhoal morbidity for children 
aged 6 to 27 months according to whether or not they have ever been vaccinated. This may be interpreted as
suggesting that children in these age groups in urban areas who have never received any vaccination are
representative of a socially disadvantaged minority. This differential between the vaccinated and never-vaccinated 
children is not repeated in the rural areas, but we are unable to make any inferences about vaccination as an 
indicator of the availability of health services in rural areas. 

It will be observed that among children aged less than six months in the urban areas and children aged
less than twelve months in the rural areas, the level of diarrhoeal morbidity is higher among those who have been
vaccinated. One possible explanation of this phenomenon is that a child may only be taken to a health care 
facility if and when it is sick, and not as part of a preventive care programme. In these circumstances medical
personnel may take the opportunity of vaccinating a child at the same time as it is treated for the presenting
sickness. In this way, there may be a causal relationship between diarrhoeal disease and vaccination, in that 
illness leads to vaccination. 

A similar effect is observed in Table 14 where the percentage of children with diarrhoea is considered 
in relation to the possession of a health card. The possession of health cards has been shown to be strongly
related to age. The possession of a health card in the early months of life (up to 12 months in urban areas and 
up to 18 months in rural areas) seems to be associated with a higher level of diarrhoeal morbidity. Among the 
older children the pattern is reversed. 
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CONCLUSION 

These data from the EDS Senegal confirm that diarrhoea among young children is a nation-wide 
problem. Even among the most privileged social groups a very high percentage of children are reported as 
suffering from recent diarrhoea. 

Diarrhoea has been identified as one of the leading causes of death among young children, and 
programmes need to focus on a reduction in the levels of infection as well as the treatment of diarrhoea. 
Although we have not had time to make a detailed examination of treatment practices as part of this study, a 
superficial examination of the data on treatment indicates that around 75 percent of children were treated for 
their recent bout of diarrhoea. A very small percentage received ORT, but a great many received some sort of 
pharmaceutical product, either "Ganidan" or some type of antibiotics. However, the majority of cases of 
diarrhoeal disease in Senegal are likely to be viral and so these treatments are ineffective. Unfortunately, if 
mothers believe these treatments to be effective they will be less likely to give the child other types of treatment, 
such as ORT or effective home remedies, that would at least prevent dehydration. 

We have discovered no conclusive relationship between diarrhoeal morbidity and any one socio-economic 
or environmental factor. Perhaps our most significant finding is that there are no discriminant factors operating 
in the rural areas. The most powerful explanatory factors for variation in the level of diarrhoeal morbidity are 
the age of the child and urban residence. These covariates encompass a great many different elements, ranging 
from the attitudes of mothers to the availability of c~can water, few of which are easily accessible to interventions. 
This brings us back to a reiteration of the fundamental impact of basic personal and domestic hygiene, 
particularly in the preparation of children's food and drink, and the importance of conveying these ideas to 
mothers. 

It is notable that the smallest effects of social and economic indicators are to be observed in the Rural 
Central region. This may be connected to the fact that this region has the most extensive and well-established 
primary health care programme based on village health huts. Although in the long run, disease must be reduced 
most effectively through improving economic conditions leading to improved levels of education, nutrition and 
sanitation, rapid improvements in the state of young children's health may depend upon the extension of primary 
health care programmes in the rural areas. 
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Table 1 Infant and childhood mortality indices (both sexes; per thousand) 

lqO 4ql 5qO 

1971-75 120.3 189.5 287.0 

1976-80 96.5 154.8 236.3 

1981-86 86.4 114.3 190.8 

Urban 69.8 70.6 135.4 

Rural 102.3 164.1 249.6 

Source: EDS, 1988; SFS, 1981 
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Table 2 	 Number of children dassified as "ne sait pas" in response to "Est-ce que 
(nom) a eu la diarrh6e au cours des 2 derniires semaines?" by 
ruban/rural residence and living with mother 

Living with mother Urban Rural Total 

Yes 	 12 20 32 

No 	 72 70 142 

Total 	 84 90 174 

Table 3a The proportion of children with diarrhoea by administrative unit 

Administrative unit 	 Total children %with diarrhoea 

Dakar 	 745 31.8 

Saint-Louis 	 313 39.3 
Louga 	 267 43.4 
Diorbel 	 281 47.3 

Sub-total 	 861 43.2 

Kaolack 	 504 44.0 
Fatick 	 247 43.3 
Thi s 	 467 44.1 

Sub-total 	 1218 43.9 

Zinguinchor 	 145 30.3 
Kolda 	 328 35.1 
Tambacounda 	 193 39.9 

Sub-total 	 666 35.4 

Total 	 3490 39.5 
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Table 3b 	 The percentage of children with diarrhoea by regrouped region and 
residence 

Administrative unit Total children %with diarrhoea 

Dakar 745 31.8 
Other urban 471 33.5 

Total urban 	 1216 32.5 

Rural North 718 	 44.6 
Rural Central 	 1029 46.3 
Rural South/east 527 	 35.9 

Total rural 	 2274 43.3 

Table 4 	 Percentage of children with diarrhoea by age group and region 

Age in months 

Region 	 0-5 6-11 12-17 18-23 24-29 30-35 
 36+ 

Dakar 39.7 53.1 41.5 29.5 37.1 25.8 13.0
Other urban 46.2 49.3 44.2 49.0 41.2 33.3 13.5 

Urban total 42.7 51.5 42.4 49.3 38.8 27.8 13.2 

Rural North 30.0 54.7 60.7 51.9 59.6 53.2 31.7
Rural Central 43.5 60.6 57.5 65.0 53.7 45.5 30.6
Rural South/east 32.4 56.7 40.9 39.0 42.9 23.5 27.5 

Rural total 36.7 58.0 54.9 56.9 53.3 43.3 30.0 
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Table S Percentage of children with diarrhoea by age group and sex 

Age in months 

Sex of child 0-5 6-11 12-17 18-23 24-29 30-35 36+ 

Boys 38.2 56.3 53.7 55.0 50.6 37.7 26.7 

Girls 38.7 54.7 48.5 52.9 46.0 36.0 24.8 

Table 6 Percentage of children with diarrhoea by wat-i supply and region 

Water supply 

Interior Exterior 

Region Treated Untreated Treated Untreated 

Dakar 24.5 36.2 38.1 

Other urban 27.0 36.5 39.9 27.5 

Rural north ** 45.8 44.6 

Rural central ** ** 41.2 46.7 

Rural south none 34.6 ** 36.3 

All urban 25.4 36.0 37.3 30.6 

All rural ** 32.6 42.5 43.7 

** fewer than 20 cases 
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Table 7 Percentage of children with diarrhoea by feeding status and household water supply 

Water supply 

Feeding status Interior Exterior 

Breastmilk with non-nutritive liquids 27.1 40.1 

Breastmilk with supplements 42.7 56.9 

Weaned 23.0 35.0 

Table 8 Percentage of children with diarrhoea by toilet facilities and region 

Region 

Dakar 

Other urban 

Rural north 

Rural central 

Rural south 

All urban 

All rural 

* * fewer than 20 cases 

WC Pits 

21.5 33.2 

21.2 22.7 

none 44.4 

none 48.1 

none ** 

21.4 33.3 

none 45.9 

Type of toilets 

"Lost wells" None 

28.8 40.2 

33.0 48.9 

44.1 44.7 

47.9 45.4 

37.8 33.8 

32.0 43.0 

43.4 43.1 
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Table 9 Percentage of children with diarrhoea by toilet facilities and region 

Water supply 

Type of toilets Interior Exterior Treated Untreated 

Urban 
WC 
Pits 
"Lost wells" 
None 

Rural 
Pits 
"Lost wells" 
None 

22.6 
26.8 
32.6 

39.4 
27.6 

37.5 
31.7 
42.1 

45.9 
43.9 
43.4 

21.5 
33.1 
33.8 
42.0 

41.2 
50.0 
41.0 

none 
35.9 
28.2 

53.5 
42.8 
43.2 

** fewer than 20 cases 

Table 10 Percentage of children with diarrhoea by type of housing and region 

Type of houslng 

Region Modern Intermediate Traditional 

Dakar 

Other urban 

Rutal -orth 

Rural central 

Rural south 

30.1 

32.9 

42.6 

43.8 

40.5 

31.6 

40.7 

43.6 

37.0 

48.3 

49.0 

45.5 

35.1 

All urban 

All rural 

31.1 

42.9 

37.6 

43.7 

45.2 

43.2 

** fewer than 20 cases 
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Table 11a Percentage of children with diarrhoea by parental literacy and residence 

Literacy Urban Rural 

Mother reads 24.9 39.7 
Mother can't read 37.0 43.4 

% children whose mother can read 37.3 3.4 

.......................
. . ... . ............. ........- -...... 
Father reads 28.8 43.5 
Father can't read 37.0 43.3 

%children whose father can read 55.1 12.5 

Table 11b Percentage of children with diarrhoea by literacy of both parents and residence 

Urban Rural 

Literacy Mother reads Mother readsCan't read Can't read 

Father reads 25.1 32.4 32.0 45.0
 

Father can't read 24.4 40.5 45.5 43.2
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Table 12 Percentage of children with diarrhoea by maternal education and residence 

Residence 

Urban 

Percent children with mothers 
in this category 

Rural 

Percent children with mothers 
in this category 

Education 

None Primary Secondary + 

35.6 32.0 26.0 

59.6 26.0 14.4 

43.3 43.2 45.5 

94.6 4.9 0.5 

Table 13 Percentage of children with diarrhoea by mother's antenatal care and region 

Region 

Dakar 

Other urban 

Rural north 

Rural central 

Rural south 

All urban 

All rural 

** fewer than 20 cases 

Consultation 
with anti-
tetanus 

30.1 

29.2 

41.6 

45.2 

32.7 

30.0 

41.2 

Antenatal care 

Consultation 
without No 

anti-tetanus Consultation 

34.3 ** 

36.3 45.8 

53.1 42.6 

44.4 48.6 

37.9 36.1 

35.1 42.9 

45.0 43.2 
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Table 14 Percentage of children with diarrhoea by age, health card and residence 

Age in months 

Health card 0-5 6-11 12-17 18-23 24-29 30-35 36+ 

Urban 

Yes - seen 47.2 44.2 44.6 43.5 37.5 29.2 14.8 
Yes - not seen 
No 

54.2 
34.0 

63.6 
59.0 

29.4 
58.8 

52.8 
65.2 

35.6 
50.0 

24.4 
30.8 

8.8 
19.5 

Rural 

Yes - seen 30.8 46.4 63.3 50.0 53.8 47.8 393 
Yes - not seen 36.7 71.9 52.1 54.8 54.8 33.3 22.7 
No 37.0 57.4 53.6 59.2 53.2 45.8 30.9 
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Table 15 Percentage of children with diarrhoea by selected characteristics 

Characteristics 

Age (months) 
0-5 

6-11 


12-17 

18-23 

24-29 

30-35 

36-41 

42-47 

48-53 

54-59 


Sex
 
Male 

Female 


Water supply
Interior 
Exterior 
Treated 
Untreated 

Toilets 
WC 
Pits 
"Lost wells" 
None 

Housing 
Modern 
Intermediate 
Traditional 

Mother's literacy 
Reads 
Can't read 

Father's literacy 
Reads 
Can't read 

Mother's education 
None 
Primary 
Secondary plus 

Percent children 
with diarrhoea 

38.5 
55.5 
51.2 
53.9 
483 

36.9 
38.7 
27.4 
21.3 
19.1 

40.2 
38.8 

28.8 
41.9 
34.2 
42.6 

21.4 
35.2 
40.7 
43.0 

33.9 
42.1 
43.3 

27.7 
39.4 

33.2 
41.9 

41.4 
34.9 
22.0 

N 

369
 
436
 
418
 
360
 
348
 
306
 
362
 
303
 
359
 
236
 

1763
 
1727
 

629
 
2861
 
1282
 
2208
 

182
 
765
 
947
 

1596
 

1305
 
762
 

1415
 

376
 
3253
 

955
 
2535
 

2877
 
427
 
186
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Table 15 (continued) 

Characteristics 
Percent children 
with diarrhoea N 

Antenatal care 
With anti-tetanus 
No anti-tetanus 
None 

34.4 
40.7 
43.1 

1116 
1178 
1196 
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Percentage of children with diarrhoea 
by age of child and residence 
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Percentage of children with diarrhoea 
by age, feeding status and residence 
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Percentage of children with diarrhoea 
by vaccination status and residence 
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OBJECTIF 

Un des objectifs prioritaires de Iapolitique sanitaire des pays en voie de ddveloppement est d'augmenterles chances de survie de l'enfant. La promotion de i'allaitement maternel est un des aspects fondamentaux dela strategie prdconis~e par l'Organisation Mondiale de la Santd (OMS) et l'United Nations Childrens Funds(UNICEF) pour assurer la survie des enfants (Cash et al., )987). C'est en 1971, que le treizi~me congr~sinternational de p~diatrie reuni AVienne, a mis un accent particulier sur la ndc6ssit6 d'entreprendre des 6tudesd6tailldes sur l'allaitement dans diff~rents pays (WHO, 1985). Mais trts peu d'dtudes ont jusque IAdtd men6es en Afrique au niveau national dans ce domaine. Les 6tudes qui y ont 0t6 effectu~es ont en gdn6ral portd surdes 6chantillons r6duits ne permettant pas d'analyses sophistiqueds. Au cours de l'Enqu~te Ddmographique etde Santd (EDS), des donndes ont dt6 collectes sur I'dtat de survie, I'incidence et la dur6e de l'allaitement detous les enfants de moins de 5 ans, l'association d'aliments suppl6mentaires et la fr6quence de I'allaitement chezles enfants en train d'allaiter. Des donndes suppldmentaires ont dtd collectes non seviement sur les
caract~ristiques socio-d6mographiques des m&res et de leur environnement mais aussi sur I'tat nutritionnel et 
la morbiditd chez les enfants survivants. 

L'objectif de cette dtude est de faire: 

- une description assez d~tailile de l'allaitement tel qu'il est pratiqu6 au Mali;
- une analyse des effets des facteurs socio-6conomiques ct sanitaires tels que le milieu de rdsidence,

le niveau d'instruction, i'approvisionnement en eau, l'assainissement, sur les maladies diarrhdiqucs.
- une analyse des associations possibles entre l'allaitement maternel et l'tat nutritionnel,la mortalit6 

et les facteurs ci dessus cites. 

PRESENTATION DU PAYS 

Le Mali, situd au coeur de I'Afrique occidentale couvre une superficie de 1.241.138 kin2. 11 est limit6 au nord par l'Algerie, Al'ouest par IaMauritanie et le S~n6gal, au sud par la Guinnde, la C6te-d'ivoire et leBurkina-faso, Al'est par le Niger. Comme dans la plupart des pays voisins, au Mali l'ann6e est divisde en deuxgrandes saisons: une saison s che de novembre Ajuin et une saison pluvieuse de juillet Aoctobre. Le caract~re
des pluies d6termine de et zonesla physionomie ]a vegetation les trois principales climatiques: la zone
soudannienne au sud, dominde par la for~t claire, o63 les prdcipita~ions varient de 750mm A1300mm par an, la 
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zone sah6fienne au centre, oi) les pr6cipitations sont if6rieures A750mm par an, la vegetation y est constitu6 
par des arbustes, enfm la zone saharienne au nord, of les pluies sont rares et la v6gtation presque inexistante. 
Pays enclavd aux ressources limit es, le Mali lutte inexorablement depuis 1971 contre la skcheresse et maintenant 
contre rinvasion accridienne. Pourtant l'6conomie malienne repose essentiellement sur l'agriculture, 1P6levage 
et la p8che. La satisfaction des besoins essentiels de ia population est donc toujours menac6c par les calamit6s 
naturelles. Le PNB est d'environ US$ 160 per capita (UNICEF 1987,Jeune Afrique 1983). La population
r6sidente du Mali a 6t6 6valude en awil 1987 A7.620.225 habitants. Elie est essentiellement rurale, seulement 
pros de 21% r6sidcnt en milieu urbain.' 

Elie est caractdrisde par un taux d'accroissement iiaturel de 2,7%, r6sultant d'un taux brut de natalit62 

de 46,6 pour 1000 et d'un taux brut de mortalit63 de 19,5 pour 1000 durant la pdriode 1982-1987. 

C'est une population essentiellement jeune: 19% sont figes de moins de 5 ans. Las femmes cn fige de 
procr6er (15-49 ans) repr6sentent 21% de ]a population r6sidente totale. Ces diffdrents indicateurs associ6s A 
un fige median Ala premiere union d'environ 16 ans, ont pour effet un niveau de fcondit6 relativement .lev6,
estim6 par un indice synthtique de 6,9 enfants par femme pour la p6riode 1982-1987. Le gouvernement malien 
adh.re fortement Ala declaration d'Alna-Ata. La politique sanitaire du pays est basCe sur des actions sanitaires 
intCgr~es dans les structures des soins de sant6 primaires cn vue de la reduction de la morbidit6 et de la 
mortalit.. La protection de la mere et de l'enfant est l'une des preoccupations ies plus importantes du 
d6partement de la sant6. 

Durant les 15 derni.res ann~cs on a assist6 Aune baisse appreciable de la mortalit6 infantile de 170 
A 108 pour mille et de la mortalit6 avant 5 ans de 360 A 249 pour mille. Cependant, i'6tat sanitaire de la 
population reste toujours caract6ris6 par une inorbidit6 assez 6levte. Las rdsultats de l'enqu.te EDS montrent 
que 34% des enfants de 1 A59 mois ont eu la diarrh.e dans les deux semaines pr@c dant I'enqu.te et que
seulement 3% ont reu une thdrapie par r6hydratation orale. La couverture de vaccination est encore 
insuffisante. 

L'allaitement au scin est une pratique g~n(rale de toutes les m.res maliennes (98% des m.res allaitent).
La dur6e moyenne de l'allaitement est d'environ 22 mois, et une m.re sur deux allaite au moins durant 18 mois. 

L'ENQUETE DEMOGRAPHIQUE ET DE SANTE (EDS-MALI) 

Suite A une requ8te du Minist.re de la Sant6 Publique et des Affaires Sociales, l'Unit6. Socio-
Economique et de D6mographie de i'lnstitut du Sahel, r6cemment 6tablie au Centre d'Etude et de Recherche 
sur ia Population pour le D6veloppement (CERPOD), a congu et ex6cut6 l'Enqu.te D6mographique et de 
Sant6 au Mali (EDS-Mali) avec l'assistance technique de "Institute for Resource Development" (IRD). 

L'objectif de I'EDS-Mali est de fournir, Apartir d'un 6chantillon tir6 au niveau national, des donn.es 
de base: 

- sur les niveaux et les d6terminants de la f6condit6;
 
- sur la connaissance, l'attitude et la pratique de la
 

contraception des femmes et des hommes;
 
- sur la sant6 de la mere ct de l'enfant.
 

Ces donn6es seront utilis6es pour la planification et l'organisation des activitds actuellcs et futures de 
la Division Sant Familiale et de i'ensemblc des structures et des prestations de ia protection maternelle ct 
infantile, particulirement en milieu rural. 

L'6chantillon de I'EDS-Mali est national et couvre ls strates urbaines et rurales. La strate urbaine 
est rcpr6sentative A100%, et la strate rurale de 90 A95% Acause de la population nomade, qui a 6t 6cartde 
et des populations rurales des r6gions de Tombouctou et Gao. 

http:l'Enqu.te
http:Minist.re
http:I'enqu.te
http:l'enqu.te
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La section d'dnum ration (SE) est l'unit6 primaire d'6chantillonnage de la strate urbaine. Elle 
comprend environ mille (1000) habitants. 

L'arrondissement est l'unit6 primaire de la strate rurale. (Voir rapport final EDS pour les d6tails de 
'6chantiflonnage). 

ECHANTILLONS UTILISES 

Les femmes ig6es de 15 A 49 ans r6sidentes pr6sentes au moment de l'interview, ou en visite 
constituent, I'dchantillon femme de rEDS-Mali. 

A la fin de 'enqu~te, 3200 femmes avaient t interrog~es dans rensemble du Mali, sur un total de 3246 
femmes 6ligibles. Parmi les femmes interrog6es il y a 838 en milieu urbain et 2362 en milieu rural. L'historique
complet des naissances des mres interrog6es donne un effectif de 12.240 enfants. 

Les informations sur l'6tat de sant6 et l'allaitement ont &6 collect6es au sujet des enfants survivants 
de moins de 5 ans (3390 enfants: effectif ponder6). 

Les mesures anthropom6triques ont t6 -clev6es sur un 6chantillon d'enfants survivants de 3 A36 mois 
(925 enfants: effectif ponder6). 

REVUE DE LA LITrERATURE 

Aujourd'hui les avantages de l'allaitement au scin ne sont plus Ad6montrer: 

- le lait maternel est hygidniquement sfir, les 6tudes ont montr6 que les aliments de subtitution des
nourrissons sont de conservation difficile. En l'absence de r~frig6ration et dans les milieux d'hygi~ne
douteux, la contamination est rapide. (Barrel and Rowland, 1979; Short, 1984); 

- le lait maternel est l'aliment le mieux adapt6 aux besoins du jeune nourrisson. Mme pour les 
nourrissons plus 5g6s il constitue une sourc- importante de prot6ine, et ]a moins chore. Le cofit 
annuel de I'allaitement artificiel a t6 estimd A 8 A120 fois sup6rieur au revenu de certains 
m6nages (Berg 1988). 

- le lait maternul confre Al'enfant une certaine immunit6 pendant les premiers mois de sa vie 
(Huffman and Lamph~re, 1985). Plusicurs 6tudes ont montr que l'allaitement exclusif diminue lcs
risques de diarrhe chez l'enfant. En Colombie par exemple les 6tudes ont montr6 que l'incidence 
de la diarrh~e est de 25% chez les enfants exclusivement allaitds au sein, 54% pour
 
ceux qui ont eu un allaitement mixte et 73% pour les enfants nourris exclusivenent au bibdron.
 

Les tudes ont montr6 que m8me le risque de mourir est beaucoup plus 6lev6 chez les enfants qui
n'ontjamais t6 allait6s comparativement aux enfants qui ont t6 allait~s. C'est le cas des 6tudes endes au
Brezil qui ont montr6 que les enfants nourris au bibdron ont 14,2 fois plus de risque de mourir de diarrh6,e et
3,6 fois plus de risque de mourir d'infections respiratoires que les enfants nourris au sein. D'autres 6tudes faites 
en Malaisie ont montr6 que les enfants qui sont allait6s pendant une tres courte duroe ont plus de risque de
mourir que ceux qui ont b6n6fici6 d'un allaitement prolong6 (sans pr6ciser ]a dur6e); les 6tudes du Bangladesh
sugg~rent m~me que cet effet protecteur du lait maternel continue apr~s le troisi~me anniversaire de l'enfant. 

D'autres avantages non moins importants sont l'entretien de i'affection entre la mere et l'enfant,
et ia prolongation de ia l$riode d'infertilit6 qui se produit chez la mere qui allaite, entrainant ainsi un 
espacement naturel des naissances. 

Cependant, il est assez bien connu que m me allaitds au scin, Ics nourrissons des pays en voie de
d6veloppement ont Apartir de 4 mais une courbe de croissance inf6rieure Acelle de leurs homologues des 
pays industrialis6s (Zeitlin, 1987). Pourtant dans ces pays il y a non seulement une plus grande tendance A 
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Pallaitement artificiel, mais aussi une tr~s faible mortalit6 infantile. On se demande alors si rallaitement maternel 
est r6ellement indispensable pour la sant6 de l'enfant? Les conditions socio-6conomiques d6favorables, la 
mauvaise hygiene, et le manque d'infrastructures en g6ndral seraient-ils des facteurs finalement plus importants? 

NATURE DES DONNEES 

A. Donnies disponibles 

Les donn6es s6lectionn6es pour l'analyse sont: 

- pour P ensemble des enfants n6s pendant les 5 derni res ann6es qui ont pr.cd6 l'enquate: l'ige 
en mois, le sexe, le statut et la dur6e de Pallaitement, l'6tat de survie; 

- pour les enfants d6cdL.: l'Age au ddc~s; 

- pour les enfants survivants: l'dpisode de diarrh6e dans les deux derni res semaines,le poids et la 
taille des fig6s de 3 A36 mois; 

- pour les enfants encore allait~s:l'alimentation compl6mentaire reque en plus du lait maternel, 'sans 
les 24 derni~res heures ayant pr6cdd6 l'enqu~te. 

- Seront dgalement utilis~es les donn~es sur les caract~ristiques des mres notamment, l'fige, ia 
parit6, le niveau d'instruction, le lieu de r6sidence, l'ethnie et Penvironnement des enfants: la 
disponibilit6 et la qualit6 de l'eau utilis~e pour la boisson et pour les besoins domestiques,
'existence ou non de toilette ou de savon dans le m6nage. 

B. Qualit6 des donnies 

La qualit6 des donn~es d'une enqu~te depend largement des m6thodes de collecte et de saisie. Au 
cours de l'enqu~te EDS de gros efforts ont t. d~ploy6s pour obtenir des informations fiables. 

- Les enqu.teurs et enqutrices ont requ une formation rigoureuse et ils ont t6 r6guli&ement 
suivis sur ie terrain. 

- Les superviseurs ont vdrifi6 et corrig6 les questionnaires d'enqu~te au jour le jour. 

- La saisie des donn6es a Wt6 effectu6e par une 6quipe spcialis6e dans le domaine. En plus, un 
programme de v6rification et d'apurement des donn6es a W utilis6 pour corriger les 
inconsistances dans les r6ponses apr6s les contr61es internes effectu6s par le programme de saisie.
II faut cependant noter que des difficult6s sont toujours rencontr6es au cours de telles grandes 
enqu~tes. Notamment des difficult~s essentiellement lies Ala m6connaissance de 'fige des 
femmes et des enfants surtout s'il fallait donner des dates prdcises ou donner l'fige en mois. Celi 
6tait particulirement difficile pour les enfants d~c~ds (l'fige au d~c~s), et les enfants sevrds 
(!'ige au s6vrage). C'cst pourquoi il y a des attractions importantes A12 et 18 mois. Cela pose
des probl mes si les enfants doivent 8tre class6s dans un irtervale de duroe pour les besoins de 
i'analyse des donn~es pour I'dtude de la mortli, , de l'allaitement et de l'anthropom6trie. 

Le mois de naissance et l'annde ont t imputes par un proc6d6 all~atoire en tenant compte des 
informations fragmentaires dont on disposait au sujet des personnes dont les dates de naissance ou l'fige 6taient 
inconnus ou inconsistants. Dans 18.7% des cas, l'fige et ie mois de naissance ont t6 imput6s et dans 
50,8%,l'ann6e et le mois de naissance ont t6 imput6s. Dans 23,4% des cas les dates ont 0t6 imputdes sans 
aucune connaissance de l'Age ni de la date de naissance. 
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C. Recodification et classiflcation des variables 

Pour augmenter la precision de nos analyses il a t6 n6c6ssaire de recodifier et classer certaines 
variables. 

i. L'allaitement 

Les enfants encore allait6s ont t repartis en 4 grands groupes: le groupe 1 est constitu6 par les 
enfants exclusivemt allait.s au sein;le groupe 2 est constitu6 par les enfants allait6s pour lesquels les mares 
donnent de temps en temps de l'eau mais pas d'autres aliments suppl6mentaires;le groupe 3 est constitu6 par
des enfants qui re oivent du lait artificiel ou de btail ou d'autres liquides;le groupe 4 est constitu6 par les 
enfants qui reoivent en plus, des aliments solides sans exclure d'autres aliments. 

I. L'6.tat nutritionnel 

L'6tat n tritionnel a W estim6 par le rapport poids/fge, exprim6 en z score du standard internationnal 
(NCHS), chez les enfants de 3 A36 mois seulement. Les enfants ont t. considdrds comme s6vtrement 
malnutris Amoins 3 d6viation standard, mod6rement malnutris entre -2,99 et -2 deviation standard et les autres 
sont consid6r~s comme ayant un 6tat nutritionnel normal. 

iii. Autres variables 

- Le milieu de r6sidence a W class6 en 3 groupes: Bamako, milieu urbain, milieu rural. 
Cela dtait n6c6ssaire Acause de la diff6rence dvidente qui existe entre ces trois milieux non 
seulement du point de vue de l'existence des infrastructures mais aussi du point de vue socio­
culturel. En plus l'enquPet ayant t6 effectu6e en milieu rural pendant la saison sbche et en milieu 
urbain pour la plupart pendant la saison de pluies, cette subdivision pcrmet aussi de contrOler le 
facteur saisonnier de certaines affections comme la diarrh~e. 

- Le niveau d'instruction a Wt6 class6 en 3 cat6gories: sans instruction, niveau primaire, niveau 
secondaire et sup~rieur, dans certain cas en deux cat6gories: sans instruction et primaire et plus. 

- La qualit6 de l'eau a t. estim6e Apartir du type de source d'eau de boisson: la qualit6 a t. 
consider.e comme bonne si la source 6tait le robinet, la pompe ou la fontaine publique. Elle a 

t6 consider6e comme mauvaise pour les autres sources. 

- La quantit6 d'eau a t6 estim6e Apartir de 'emplacement de la source d'eau Ausage
domestique: la quantit6 a t6 consider~e comme suffisante si la source d'eau 6tait disponible 
dans la concession et insuffisante si la source d'eau dtait en dehors de la concession. 

METHODOLOGIE 

Pour l'analyse, des tabulations de fr6quences seront effectu6es pour voir la r6partition des ph6nom~nes
d'interet aussi bien pour les variables explicatives que pour les variables d6pendantes, des croisements entre les 
variables pour mettre en 6vidence les associations entre les variables d6pendantes et les variables ind6pendantes. 

Pour le calcul de la dur6e moyenne de l'allaitement, la m6thode dite indirecte sera privil6gi6e. Elle 
est bas6e sur le principe que: la dur6e de l'allaitement = prevalence/incidence. La pr6valence 6tant le nombre 
d'enfants en train d'allaiter au moment de l'interview et l'incidence, le nombre moyen de toutes les naissances 
par mois (ici l'effectif des naissances de 1 A 36 mois/36). NG,,ons que cette m~thode ne tiens compte dans le 
num6rateur de la formule que les enfants qui allaitent au moment de l'interview, contrairement Ala m.thode 
dite directe qui elle utilise les enfants sevr6s. Cette derni.re m.thode qui comporte un certain nombre de biais, 
a t largement utiis~e jusqu'A ces derni~res ann~es (Ferry B, 1985). 

http:derni.re
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Pour le reste de l'analyse, des tabulations de fr6quences seront effectu.es pour voir la r6partition des
ph6nom.nes d'inter~t aussi bien pour les variables explicatives que pour les variables d6pendantes, des
croisements entre les variables pour mettre en 6vidence les associations entre les variables d6pendantes et les 
variables ind~pendantes. 

RESULTATS
 

A. Durfes moyennes et mdianes de rallaltement selon les caractiristiques socio-economiques des mires. 

La pratique de I'allaitement au sein est gdn~r,-e au Mal, prs de 98% des mares allaitent leurs enfants. 

Lo tableau 1 montre qu'une mere sur deux continue d'allaiter au sein aprs 18,4 mois, et qu'en moyenne
l'allaitement maternel dure 21,8 mois. 

Ce tableau montre 6galement que la durde de rallaitement varie selo,, les caract .istiques du milieu 
et le niveau d'dducation de la mtre.Les femmes du milieu rural se distinguent avec une durde moyenne (22,2
mois) sensiblement plus longue que cplje des femmes du milieu urbain (21,4). 

Les femmes ayant atteint un niveau d'instruction secondaire allaitent en moyenne 2 fois moins 
longtemps (11,3 mois) que celles sans instruction ou du niveau primaire (22 mois). 

Les autres caractdristiques telles que l'Sge des mares, l'ethnie de la mre la region administrative ne
semblent avoir aucune influence sur la proportion d'enfants allait6s ou sur la durde de l'allaitement. Bien queles femmes dogons semblent avoir en moyenne une dur6e d'allaitement l6g~rement plus longue que les autres
ethnies, les diff6rences ne sont pas significatives (voir tableau annexe). 

B. Categories d'allaitement 

Si la quasi totalit6 des enfants sont allait.s au Mali, beaucoup reste Afaire pour amdliorer le caractre 
de l'allaitement comme le montre le tableau 2. 

II ressort de ce tableau que 48,7% des enfants de 12 mois et plus sont encore exclusivement allait6s 
ou ne reoivent en plus du lait maternel que de l'eau. Le lait maternel est certainement adapt, aux besoins du
jeune nourrison mais ilest loin d'Etre suffisant pour les enfants de plus d'un an. Paradoxalement, on constate 
que 7,6% des enfants de 0-5mois reoivent d6ja des aliments solides, cc qui nous parait assez prdcoce.
L'introduction d'aliment suppldmentaire varie selon les caractdristiques socio-dconomiques comme le montre 
le tableau 3. 

Selon ce tableau, la proportion d'enfants allaitds qui reooivent d'autres aliments suppl6mentaires est
plus importante ABamako que partout ailleurs au Mali. 

Pour les enfants de 6-11 mois, 55,3% des enfants de Bamako reqoivent des aliments suppl6mentaires,
contre prs de 50% en milieu rural et 42,8% en milieu urbain. En dehors de Bamako, I'association d'aliments 
en plus du lait maternel semble 6tre plis frdqunte en milieu rural Acet fge qu'en milieu urbain. Pour les
enfants de 12 mois et plus, 64,3% des eofants de Bamako rcgoivent des aliments suppl6mentaires contre 56,4%
des enfants du reste du milieu urbain e',49,2% des enfants du milieu rural. Autrement dit, plus de la moiti6 des
enfants allaiI6s en milieu rural ne re~oivent rien d'autre aprs 12 mois, en plus du lait maternel. 

La proportion d'enfants allaitds qui reoivent des aliments suppl6mentaires est dgalement plusimportante pour ls enfants issus des mares avec un niveau minimum d'insruction comparativement aux enfants 
des mres sans instruction: 

52,6% contre 48,5% pour les enfants de 6-11 mois
 
55,0% contre 50,8% pour les enfants de 12 mois et plus.
 

http:effectu.es
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C. Allaltement et Diarrhie 

Scion les r6sultats de l'enqute EDS, 34,7% des enfants enquetes ont eu la diarrh6e dans les deux 
dernieres semaincs qui ont pr6c6d6 l'enqu~te. Le tableau 4 montre la r6partition de ces enfants selon les 
caract6ristiques socio-6conomiques. 

Selon ce tableau, la proportion d'enfant ayant eu la diarrh6e est moins importante ABamako (27,9%) 
que dans le reste du pays. Cette proportion semble 8tre plus importante en milieu urbain qu'en milieu rural 
mais les diffdrences ne sont pas significatives. 

Le niveau d'instruction de la mere semble 8tre un determinant de la diarrhee chez les enfants. Une 
proportion relativement faible (22,7%) des enfants issus de meres ayant atteint un niveau d'instruction secondaire 
ont eu la diarrhde. Pour les enfants issus de m6res sans instruction ou du niveau primaire, les proportions de 
diarrhe sont presque identiques: 34,7% et 35,2%. 

Ce tableau montre egalement que les caract~ristiques telles que la qualit6 ou la quantite de l'eau 
utilis6e pour la boisson et pour le m~nage, I'existence de savon dans la concession, sont des facteurs importants 
Aprendre en compte: 

29,9% des enfants, dont les parents utilisent de la bonne eau pour boisson ont eu la diarrh6e, contre 
35,8% pour les autres enfants. 

31,1% des enfants dont les parents disposent d'une source d'eau Al'int6rieur de la concession pour le 
m6nage ont eu la diarrhe contre 35,7% pour les enfants dont les parents n'en disposent pas. 29,7% des enfaLts 
dont les parents d6clarent avoir du savon A la maison ont eu la diarrh6e, contre 35,6% des enfants dont les 
parents d6clarent ne pas en avoir. 

Paradoxalement, l'existence ou non de toilette dans la maison ne semble avoir aucune influence sur 
l'importance de ]a diarrh6e. 

Au cours de l'analyse, l'impact de l'allaitement sur la diarrhe a t6 examine, les r6sultats sont r6sum6s 
dans le tableau 5. 

Ce tableau montre que comparativement aux autres groupcs d'Age, la diarrh6e est plus fr6quente chez 
les enfants de 6-11 mois (45%) contre 30,6% pour les enfants de moins de 6 mois et 25,8% chez les enfants de 
12 mois et plus. 

On constate 6galement que chez les enfants de 0-5 mois, la proportion de diarrh6e chez ceux 
exclusivement allaites est de 18,1% seulement. Cette proportion va augmenter progressivement chaque fois 
qu'un nouvel aliment est introduit dans l'alimentation de l'enfant, pour atteindre 60,6% pour ceux qui reqoivent
des aliments solides. Ce qui est une indication de l'inconvdnient de l'introduction trop pr6coce des aliments 
supplementaires. 

D. Allaitement et Etat Nutritionnel 

L'tat nutritionnel des enfants a t6 estim6 par la mesure des rapports Poids/Age, Taille/Age et 
Poids/Taille en terme de d6viation standard (NCHS). Cette variable a ensuite t6 crois6e avec les categories
d'allaitement d'une part, et avec la diarrhde d'autre part, en contr6lant chaque fois par les groupes d'ige des 
enfants. 

Le tableau 6 fait tat du degr6 d'association (exprim6 en seuil de signification du chi-carr6) entre 
l'allaitement et I'etat nutritionnel et entre l'Ctat nutritionnel et la diarrh6e scion les groupes d'fige en mois. 
Ce tableau montre que le rapport Poids/Age est plus fortement influence par l'allaitement et la diarrh6e que
les rapports Taille/Age ou Poids/Taille. Pour cette raison ce rapport a te privilegie pour Ianalyse. 

i. Etat nutritionnel des enfants scion les caractdristiques socio-dconomiques des meres. 
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11 ressort du tableau 7 que dans l'ensemble, 65,7% des enfants ont un 6tat nutritionnel normal, 22,2%
sont mod6r~ment malnutris et 12,1% le sont s6v~rement. Cependant, il existe des diff6rences lijes au milieu 
de r6sidence et au niveau d'instruction des mares. 74,6% des enfants de Bamako ont un 6tat nutritionnel normal 
contre 70,9% en milieu urbain et 63,7% en milieu rural. 64,5% des enfants dont la mare n'est pas instruite ont 
un 6tat nutritionnel normal contre 72,2% pour les enfants dont la mare a un niveau minimum d'instruction. 

ii. Etat nutritionnel des enfants selon les cat6gories d'allaitement. 

Lp tableau 8 fait dtat de la r6partition des enfants de 12 mois et + selon les cat6gories de 'allaitement 
et l'6tat nutritionnel. 

On constate qu'aussi bien pour les enfants de 12-17 mois, que pour ceux plus ig6s, les sevrds ou ceux
qui reqoivent en plus du lait maternel des aliments solides, ont un 6tat nutritionnel meilleur que ce!ui des enfants
qui ne reqoivent pas d'aliments suppl6mentaires. A 12-17 mois, 87,7% des enfants sevrs ont un 6tat nutritionel 
normal, contre 46,1% des enfants exclusivement allait6s. Les differences sont encore plus importantes apr~s 18 
mois: 68,6% contre 30%. 

iii. Etat nutritionnel des enfants selon la morbiditd de la diarrhde. 

Le tableau 9 montre que les enfants qui n'ont pas eu la diarrhde ont un 6tat nutritionnel meilleur Acelui
des enfants qui ont eu la diarrhde dans les 14 jours qui ont pr6cdd6 l'enqu.te. Ce qui n'est nullement surprenant
dans la mesure oi la diarrh6e constitue l'une des premieres causes de malnutrition aigue chez l'enfant. 

E. Allaitement et Mortalit6 

En g6n.ral, ia duroc de l'allaitement est plus courte chez les enfants ddc~ds que chez les enfants 
survivants car le plus souvent c'est le d~c.s qui emp.che la poursuite de l'allaitement. En tenant compte de 
cette interfdrence il n'est pas toujours ais6 d'dtudier 'effet de l'allaitement sur la survie des enfants. 

La strat6gie adopt.e est la suivante: une dur.e minimum de survie a t. accord6e Atous les enfants
afim de permettre d'dvaluer la dur6e d'allaitement pendant cette p6riode. Les enfants ont ensuite t6 r6partis 
en deux groupes: ceux qui sont allait6s pendant toute la p~riode minimum de survie et ceux qui sont allait6s
moins longtemps pendant cette p~riode. La proportion d'enfants dc6d6s est cacule dans chacun des deux 
groupes pour la comparaison de la survie. Les proportions d'enfants ddc6dds nous permettent d'estimer la
probabilit6 de dc6der entre i'fige minimum accord6 et 60 mois exacts mesuredans la oa l'6chantillon des 
enfants est celui des enfants 5g6s de moins de 5 ans. 

Deux seuils ont t6 retenus pour la durde minimum de survie: 12 et 18 mois. Compte tenu du fait que
rallaitement est prolong6, il est intdresbant d'6valuer ce qui se passe avant et apr.s ces deux ages. Scion les
d6clarations des dur6es d'allaitement et l'age au d6c.s en mois des enfants, il y a une forte attraction de 12 et
18 mois. Pour cette raison ces deux ages ont t6 isolds en cat~gorie unique pour 6vitcr des biais dfs aux 
mauvaises declarations. 

I! ressort du tableau 10, que la proportion de d6c~d6s parmi ies enfants ayant t6 allait6s moins de
12 mois est de 10,9% contre 7,9% chez les enfants ayant t6 allait6s plus de 12 mois. Bien que les diff6rences 
ne soient pas significatives les enfants ayant 6t allait6s moins de 12 mois semblent avoir moins de chance de 
survie que les enfants qui sont allait6s plus longtemps. 

Le tableau 11 consid.rc l'6ventualit6 que les enfants ont surv6cu jusqu'A 18 mois. Scion cc tableau,
les enfants ayant Wt6 allait6s moins de 18 mois ont plus de chance de survie que ceux ayant t. allait6s plus
longtemps. Ceci est wai quelle que soit l'hypoth.se formul6e pour le compte des d6cas d'fige est impr6cis entre 
12 et 23 mois: que ces d6ds aient eu lieu avant ou apr s 18 mois. Dans l'hypothbsc 1 oi 'on consid~re que
tous les d6cas d'5ge impr6cis entre 12 et 23 mois ont eu lieu apr~s 18 mois, le tableau 5 fait ressortir qu'il y a
4,8% de d6.cs parmi les enfants ayant 6 allait.s moins de 18 mois contre 10,2% de d6cas chez ceux qui ont

t6 allait6s plus longtemps. Dans l'hypothse 2 oa tous les enfants d'age impr6cis ont 6t exclus de ianalyse,
il y a 2,5% de d6cas contre 5,6%. 

http:l'hypoth.se
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Dans les deux .:as les diff6rences sant significatives. S'il semble qu'allaiter moins de 12 mois est 
d6favorable Ala survie de Penfant, il semble 6galement qu'i] est plus judicieux d'arr~ter l'allaitement avant 18 
mois. 

DISCUSSION 

Au Mali une proportion tr~s importante d'enfants sont allait6s au sein (98%). On constate cependant 
que les enfants des mares qui ont atteint un niveau d'instruction secondaire sont allait6s beaucoup moins 
longtemps que les enfants des m6res qui ont un faible niveau d'instruction .Cela est probablement lH6 aux 
obligations professionnelles. La majorit6 des femmes qui ont atteint un certain niveau d'instruction travaillent 
dans les bureaux ou dans les usines et sont donc oblig6es de laisser leurs enfants Ala maison pendant les heures 
de travail, ce qui diminue les fr6quences de l'allaitement au sein. II en r6sulte Ala longue une diminution 
progressive de la production de lait, aboutissant au sevrage pr6coce de l'enfant. 

Il a 6galement 6t6 constatd que la dur6e moyenne de 'allaitement est sensiblement plus courte pour
les femmes du milieu urbain que pour celles du milieu rural, probablement souvent pour les raisons ci-dessus 
cit6es. Mais les raisons d'esth6tique peuvent 6galement 6tre 6voqu6es, beaucoup de femmes en milieu urbain 
sont convaincues qu'un allaitement prolong6 affecte la beaut6 des seins. 

II n'a pas 6t6 observd de diff6rence ethnique pour la pratique de l'allaitement ou pour la dur6e. Cela 
est peut 8tre i6 au fait que les diff6rents milieux (Bamako, urbain et rural) sont assez h6t6rog~nes et 
comportent donc plusieurs ethnies vivants ensemble. L'influence du milieu de r6sidence est probablement plus 
importante que le fait d'appartenir Aune ethnie. 

Cette fr6qucnce lev6e d'enfants allait6s et la dur6e de Pallaitement au Mali impliquent peu d'actions 
Aentreprendre pour amener les femmes Aallaiter davantage leurs enfants, comparativement Ad'autres r6gions 
peu d6veloppes du monde, oai les dur6es moyennes d'allaitement n'atteignent pas 6 mois (Ferry, 1981). 

Cependant la cr6ation de salles d'allaitement et de creches aux lieux de travail, pour permettre aux 
femmes qui travaillent d'allaiter leurs enfants m~me pendant les heures de travail peut 8tre envisag6e. Mais il 
est 6vident que la promotion de l'allaitement devra 8tre trait6e sous l'angle de I'introduction des aliments 
suppl6mentaires en fonction des besoins nutritionnels de l'enfant. 

L'analyse des cat6gories de l'allaitement par groupe d'ige a montr6 quc 7,6% des enfants de 0-5 mois 
reoivent d6ja des aliments solides, ce qui est assez pr.coce. L'introduction de toutes alimentations nouvelles 
pour le nourrisson est susceptible d'entrainer chez lui la diarrh6e, si les mesures d'hygi.ne ne sont pas 
respect6es. 

L'analyse de la diarrh6e par groupe d'fige montre que 60,6% des nourrissons de moins de 6 mois qui 
recoivent des aliments solides ont eu la diarrh6e dans les deux derni6res semaines qui ont pr6c6d6 'enqu~te, 
et que la diarrh6e est mame plus fr6quente chez ceux qui re;oivent de l'eau en plus du sein que chez ceux qui 
sont exclusivement allait6s. L'eau constitue donc t-elle un facteur de risque de diarrh6e chez le jeune nourrisson? 
Est elle vraiment une n6c6ssit6 pour l'alimentation des moins de 6 mois ou est-ce simplement une pratique 
culturelle de donner de I'eau? Ce sont 1A des questions qui m6ritent une r6flcxion approfondie. 

Quant aux enfants de 6-11 mois ils ont la proportion ]a plus importante de diarrh6iques probablement 
parce que c'est la tranche d'5ge qui est la plus sujette A l'introduction d'aliments suppl6mentaires, donc la 
tranche d'ige la plus expos6e aux diarrh6es. Cependant la liaison entre la diarrh6e et l'6tat nutritionnel des 
enfants de ce groupe d'fige n'est pas assez forte, aucune diff6rence significative n'a 6t6 observ6e entre les 
proportions de malnutris chez les enfants qui ont eu la diarrh6e dans les 14 derniers jours Ct ceux qui n'ont 
pas fait la diarrh6e. Cela pourrait 6ventuellement s'expliquer par le fait qu'une large proportion de ces enfants 
ont eu la diarrh6e dans les 14 jours. 

http:d'hygi.ne
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L'analyse de la diarrhde selon les caract6ristiques socio-6conomiques montre que la proportion de 
diarrh6e ABamako est inf6rieure Acelle du reste du pays. Cela est li6 aux facteurs comme la disponinilit6 et 
la qualit6 de 1'eau. Cependant un impact significatif de l'existence ou non de toilette n'a pas t6 observ6 sur la 
diarrh6e, ce qui est assez surprenant. La sensibilit6 des questions sur les tolettes a pu affecter les r6ponses. 

Le caract~re saisonnier de la diarrh6e limite les conclusions qu'on peut tirer de l'enqu~te EDS. Pour 
les contraintes de terrain, la zone rurale a t6 enqu.t6e pendant la saison s~che, tandis que la zone urbaine a 
6t enqu~t6e pendant la saison des pluies. Donc on s'attendait A rencontrer plus de cas de diarrh6e en zone 
urbaine qu'en zone rurale. Mais on constate qu'il n'y a pas de diff6rence significative entre les deux zones. Les 
proportions de la zone rurale ont pu 8tre sons estim6es Acause du facteur saisonnier. Mais encore une fois si 
l'enquete avait W16effectu6e partout pendant la m.me saison, cela aurait facilit6 l'interpr6tation des 
d6terminants de la diarrh6e. 

L'analyse des cat6gories de rallaitement par groupe d'fige a dgalement montri6 qu'une proportion tr6s
 
importante d'enfants de 12 mois et plus (48,3%) sont encore exclusivement allait6s au sein. A cet age iHest
 
certainement souhaitable que d'autrcs aliments complttent le lait maternel qui n'est plus suffisant pour les
 
besoins de P'enfant. Comme le montre l'analyse de I'dtat nutrilionnel, A 12-17 mois, 29,1% des enfants
 
exclusivement allait6s sont s6vtrement malnutris et 24,9% le sont modfr6ment, c'est dire que plus d'un enfant
 
sur deux est malnutri.
 

Apr6s 18 mois, 32,2% des enfants exclusivement allait6s sont s6v~rement malnutris et 37,8% le sont 
mod6r6ment, soit 70% d'enfants malnutris pour cc groupe. Des r6sultats similaires ont 6t6 obtenus au Ghana 
(Brakohiapa et al., 1988) en Ethiopie (Thoren and Stintzing, 1988) et au Botswana (Michaelsen, 1988). I1est 
donc logique que ces enfants soient plus expos6s au risque de mourir que leurs homologues sevr6s ou que ceux 
qui reoivent d'autres aliments. 

En cc qui concerne l'analyse de l'effet de l'allaltement sur la survie des enfants, elle est loin d'Etre 
ais6e. Compte tenu de l'interf6rence entre mortalit6 et allaitement, on est oblig6 de n'inclure dans l'analyse 
que des enfants qui ont surv6cu jusqu'A un seuil raisonnable. Le seuil de 6 mois avait 6t6 choisi dans un premier 
temps, mais i y a tr~s peu d'enfants qui allaitent moins de 6 mois, l'analyse 6tait donc impossible Acause des 
petits effectifs. Les seuils de 12 puis de 18 mois ont donc Wt6 retenus. U encore les difficult6s sont nombreuses,
les figes au d6cas et les dur6es d'allaltement sont assez souvent impr6cis. Particuli6rement les figes au d6c~s des 
enfants d6c6d6s entre 12 et 24 mois exacts. 

Namoins, il semble selon les r6sultats que les enfants allait6s plus de 18 mois ont moins de chance 
de survie que les enfants qui ont allait6 moins de 18 mois. 

Ce ph6nom6ne peut 6-ventuellement s'expliquer par le fait qu'A cet fige le lait maternel est tr~s 
insuffisar.t pour les besoins nutritionnels de l'enfant. Une m6re qui continue d'allaiter son enfant exclusivement 
au sein apr~s 18 mois, pense t-elle peut-8tre que le lait maternel est suffisant ou simplement n'a t-elle pas
d'autres moyens pour nourrir son enfant? 

Malgr6 les limites des donn6es utilis6 s, il semble 6vident qu'ia est tout aussi mauvais d'allaiter mois 
de 12 mois que d'allaiter exclusivement au,sein pendant plus de 18 mois, pour promouvoir la survie de l'enfant 
malien. 

CONCLUSION 

L'6tude de l'alaitement au Mali a montr6 que la quasi-totalit6 des femmes pratiquent l'allaitement au 
sein. Cependant la maniire et la dur6e varient consid6rablement selon les couches socio-6conorriques. Les 
femmes qui ont un faible niveau d'instruction allaitent beaucoup plus longtemps que celles qui ont atteint un 
certain niveau d'instruction. La durde de rallaitement est aussi plus longue pour les femmes du milieu rural que 
pour cees du milieu urbain. 
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Les r6sultats de l'analyse montrent que rallaitement a un impact sur I'incidence de la diarrhde, sur 
1'6tat nutritionnel des enfants et m~me sur le risque de mourr. 

- En ce qui concerne la diarrh6e chez les enfants de 0 A5 mois, elle est beaucoup plus fr6quente chez 
ceux qui reoivent des aliments solides ou m~me seulement de Peau en plus du sein que chez ceux qui 
sont exclusivement allait6s. 

- En cc qui concerne ia nutrition, il a 6 observ6 qu', partir de 18 mois, les enfaats sevr~s ont un 6tat 
nutritionnel meilleur Acelui de ceux qui sont encore allait6s y compris ceux qui re oivent des aliments 
suppl6mentaires. 

- En cc qui concerne la mortalit6, on constate que les enfants prdcocdment sevrds (avant 12 mois) et 
les enfants allait6s pendant une duroe tr~s prolongde (plus de 18 mois), courrent un risque plus dlev6 
de mourir que les enfants sevrds entre 12 et 18 mois. 

Les programmes d'6ducation sanitaire doivent mettre un accent particulier sur la mani~re et le moment 
d'introduire les aliments supplmentaires A 'alimentation du nourrisson. Cela est possible par les dmissions radio 
diffus6es, quand on salt que d'apr~s I'EDS, plus d'une Malictine sur deux dcoutent au moins une fois par 
semaine la radio. 
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NOT1ES 

1. R6sultats provisoires du recensement d'avril 1987 - DNSI. 
2. Estimation Al'aide de la structure par fge des femmes residentes, des taux de fecondite, et de la proportion 
des femmes de 15-49 ans par rapport a la population residente totale. 

3. Estimation indirecte issue des tables types de mortalit6 des Nations Unies module Asie du sudentr6e 5.Q.0. 



85 Tr=6 / TnW6 / CnPb 

BIBLIOGRAPH, 

Antrobus, A.C.K. 1971. "Child growth and related factors in a rural community in St. Vincent." Journal of 
Tropical Pediatrics and Environmental Child Health. 17(4):188-210. 

Bauchner H, J. M. Leventhal, and E. D. Shapiro. 1986. Journj of the American Medical Association. 265(7):887­
892. 

Bracohiapa, L. A. et al. 1988. "Does prolonged breastfeeding adversely affect a child's nutritional status?" 
Lancet August 20,1988 (416-418). 

Cash, R. et al. 1987. Child Health and Survival The UNICEF GOGI-FFF Program. 

Cunningham, A. S. 1977. "Morbidity in breast-fed and artificially fed infants." Journal of Pediatrics. 90(5):726­
729. 

Dettwyler, K. A. 1987. "Breastfeeding and weaning in Mali:cultural context and hard data." Social Science & 
Medicine. 24(8):633-644. 

Dettwyler K.A. 1986. "Infant feeding in Mali: variations in belief and practice." Social Science & Medicine. 
23:651. 

Ferry B. 1981. "Breastfeeding." WFS Comparative Studies May, Number 13 pl-42. 

Ferry, B. and D. Smith. 1983. "Breastfeeding differentials." WFS Comparative Studies Number 23 (May). 

Gordon J. E., I. D. Chitkara, and J. B. Wyon. 1963. "Weanling diarrhea." American Journal of the MedicalSciences. 245(3):129-161. 

Huffman, S. L. and B. B. Lamphere. 1985. "Breastfeeding performance and child survival." Population and 
Development Review. Supplement 10. 93-116. 

Janowitz B., et al. 1981. "Breastfeeding and child survival in Egypt." Journal of Biosocial Science. 13(3):287­

297. 

Jeune Afrique. 1983. Les Atlas Jeune Afrique-Mali.
 

Kanawati, A. A., and D. S. McLaren. 1973. "Failure to thrive in Lebanon. An investigation of the causes."
 
Acta Pediatrica Scandinavica. 62:571-576. 

Michaelsen, K F. 1988. "Value of prolonged breastfeeding." Lancet. Oct 1, 788-789. 

Millman, S.R. and E. C. Cooksey. 1987. "Birthweight and the effects of birth spacing and breastfeeding on 
infant mortality." Studies in Family Planning. 18(4):202-211. 

Plank, S. J. and M. L. Milanesi. 1973. "Infant feeding and infant mortality in rural Chile." Bulletin of the 
World Health Or&gaitn. 48:203-210. 

Popkin, B. M., R. E. Bilsborrow, and J. S. Akin. 1982. "Breast-feeding patterns in low-income countries." 
.ciknLC. 218:1088-1093. 

Direction Nationale de la statistique et de l'informatique. 1987. "R.sultats provisoires du r6censement geniral 
de Iapopulation et de rhabitat." 

Short, R.V. 1984. "Breastfeeding" Scientific American vol.250 number 4. 



86 La MMMal dee Enfants au M 

Simopoulos, A. P. and G. D. Grave. 1984. "Factors associated with the choice and duration of infant-feeding
practice." Pediatrics. Supplement:603-614. 

Thapa, S., R. Short, and M. Potts. 1988. "Breastfeeding, birthspacing, and infant survival." In press. 

Thoren, A. and G. Stintzing. 1988. "Value of prolonged breastfeeding." Lancet. Oct 1, 788. 

UNICEF. 1987. "The state of the world's children." 

Victoria, C. G. et al. 1987. "Evidence for protection by breastfeeding against infant deaths from infectious 
diseases in Brazil." Lancet August 8. 

Winikoff, B. 1981. "Issues in the design of breastfeeding research." Studies in Family Planning. 12(4):177-183. 

Wray, J. D. and A. Aguirre. 1969. "Protein-calorie malnutrition in Candelaria, Colombia. 1.Przvalence: social
and demographic causal factors." Journal of Tropical Pediatrics 15(3):76-98. 

Zeitlin, M. F. 1987. "Breast-feeding as a component of the child survival strategy: the "B"in GOBI-FFF." 
Child Health and Survival: The UNICEF GOBI-FFF Program. Edited by R. Cash, G. T. Keusch, 

In 
J. 

Lamstein, Croom Helm, London. 



87 Trmsi / Trao6 / CwnpIb 

Tableau 1: Duries moyennes et midianes de I'adaitement selon les caractiristiques 
des femmes. 

Moyennes Midianes Effectifs 
Allaitis Total 

Risidence 
Bamako 19,3 19,0 87 259 
Urbain 21,4 18,2 203 566 
Rural 22,2 20,9 1002 2612 

Instruction 
Sans instr 22,0 20,2 1119 2957 
Primaire 21,6 17,9 167 446 
Second et + 11,3 -- 5 34 

Ensemble 21,8 18,4 1291 3437 

Tableau 2: Proportion d'enfants en train d'allaiter selon les les 
cat gories d'allaitement et les groupes d'Ages des enfants. 

Allaite Allaite Allaite Allaite Effectif 
seul +eau +Iait+li +solid 

Groupes d'igeya 
0-5 mois 5,6 75,8 11,0 7,6 412 
6-11 mois 0,7 50,2 14,6 34,5 379 
12 mois + 2,8 45,9 9,3 42,1 1467 

Ensemble 2,9 52,1 10,5 34,5 2258 

aSignificatif A1 percent 
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Tableau 3: Proportion d'enfants en train d'allaiter scion les categories d'allaitement 
et les caractiristiques soclo-economiques de Ia mire. 

Alialte Allalte Allaite Allaite Total 

seul +eau +lait+i + solid 

6-11 mols 

Risidencea 
Bamako 
Urbain 
Rural 

0,0 
1,9 
0,6 

44,7 
55,4 
49,6 

10,6 
10,5 
15,9 

44,7 
32,3 
34,0 

27 
61 

292 

Instructiona 
Sans instr 
Primaire + 

0,7 
1,1 

50,8 
46,4 

14,8 
13,5 

33,7 
39,1 

326 
54 

Ensemble 0,7 50,2 14,6 34,5 380 

12 mois et + 

R~sidenceb 
Bamako 
Urbain 
Rural 

0,0 
4,3 
2,7 

35,7 
39,3 
48,1 

7,6 
8,1 
9,6 

56,7 
48,3 
39,6 

98 
227 

1141 

Instructiona 
Sans instr 
Primaire + 

2,6 
3,6 

46,6 
41,2 

9,6 
7,4 

41,2 
47,8 

1267 
200 

Ensemble 

Pas significatif Apercent 
bSignificatif A 1 percent 

2,8 45,9 9,3 42,1 1467 
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Tableau 4: Proportion d'enfants ayant eu Ia diarrhie dans les deux 
dernires semaines selon les caractiristlques soclo-4conomlques de la uire 

Dlarrhie dans les 14 jours Total 
Oul Non 

Risidencea 
Bamako 27,9 72,1 237 
Urbain 37,1 62,9 487 
Rural 34,9 65,1 2139 

Instructionb 
Sans instr 34,7 65,3 2436 
Primaire 35,2 64,8 397 
Second et + 22,7 77,3 30 

Quantti eauC 
Suffisant 31,1 68,9 653 
Insuffisant 35,7 64,3 2210 

Qualiti eauc 
Boune 29,9 70,1 545 
Pas bonne 35,8 64,2 2318 

Toiletteb 
Absent 34,6 65,4 757 
Pr6sent 34,7 65,3 2102 

Savon 
Oui 29,7 70,3 467 
Non 35,6 64,4 2387 

Ensemble 34,7 65,3 2864 

"Significatif A5 percent
bpas significatif A5 percent 
CSigniicatif A 1 percent 
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Tableau 5: Proportion d'enfants ayant eu la diarrhie dans les deux derniires
 
semalnes se!on les categories d'allaltement et les groupes d'age des enfants.
 

Allaite Allaite Allaite Allaite Total 
seul +eau +iait+li +solid 

Groupes d'Age 

0-5 moisa 18,1 26,1 45,5 60,6 30,4
6-11 mois -- 41,7 45,4 48,5 45,0

12 mois+ 17,3 20,3 31,1 31,1 25,8
 

Ensemble 21,1 25,4 37,3 35,2 29,9 

Tableau 6: Seuil de signification du chi-carri en terme de probabilit6, des variables
 
de l'tat nutritionnel avec 'allaitement et la diarrh~e.
 

Nutr*Allait. T/A P/A P/T 

Groupes d'Age
3-5 mois 0,51 0,58 0,046 
6-11 mois 0,028 0,22 0,71
12-17 mois 0,00 0,00 0,17

18 mois + 0,00 0,00 0,02
 

Nutr*Dlarrh~e 

Groupes d'Age 
3-5 mois 0,05 0,04 0,01

6-11 mois 0,56 0,26 0,14

12-17 mois 0,083 0,041 0,27

18 mois + 0,024 0,017 0,34
 

Ensemble 0,014 0,00 0,001 

aSignificatif A1%bPas significatif A5% 
'Pas signiticatif A10% 
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Tableau 7: Proportion d'enrants Ages de 3-36 mols selon I'Etat nutritionnel et les 
caractiristiques socio-iconomigues des mires. 

R~sIdence' 
Bamako 
Urbain 
Rural 

Instruction 
Sans instr 
Primaire + 

Ensemble 

<-3DS -3 A-2 >-2DS Eft. 

6,7 18,8 74,6 129 
8,7 20,4 70,9 264 

13,5 23,0 63,7 1177 

13,1 22,4 64,5 1332 
6,8 20,9 72,2 239 

12,1 22,2 65,7 1570 

Tableau 8: Proportion d'enfant iges de 12 mois et + selon I'6tat nutritlonnel 

et les categories d'allaitement. 

12-17 mois 
All+eau 
All +liq +lait 
All +solides 
Sevrds 

Ensemble 

18 mois + 
All +eau 

All +liq +lait 

Al +solides 

Sevr6s 


'Significatif A1,4% 

<-3DS -3 A-2 >-2DS Eft. 

29,1 24,9 46,1 67 
21,9 42,4 35,7 12 
4,9 33,1 62,0 142 
7,4 4,9 87,7 45 

12,2 26,7 61,2 267 

32,2 37,8 30,0 64 
40,2 35,5 24,3 10 
28,7 31,3 40,0 136 
8,6 22,7 68,6 485 
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Tableau 9. Proportion d'enfant Agis de 12 mols et + selon l'Etat nutritlonnel 
et la dlarrhe dans les 14 jours. 

<-3DS -3 A-2 >-2DS Eft. 

12-17 mols 
Oui 
Non 
Ensemble 

15,4 
10,1 
12,5 

33,3 
22,2 
27,1 

51,3 
67,6 
60,5 

117 
150 
267 

18 mols + 
Oui 
Non 
Ensemble 

19,0 
10,5 
15,4 

24,8 
27,1 
28,1 

56,2 
60,4 
58,5 

319 
387 
706 

Tableau 10: Proportion d'enfants survivant selon la durfe de l'allaltement (pari 
ceux ayant survecu plus de 12 mois) 

Allalt6 AllaltE Allalti Total 
-12mois 12mols + 12mois 

Etat surviea 

Dec6d6s 10,9 4,8 7,9 7,8 
Survivants 89,1 95,2 92,1 92,2 

Effectif 96 183 1733 2012 

Tableau 11: Proportion d'enfants survlvant selon la durEe de l'allaitcment (parmi 
ceux ayant survecu plus de 18 mols) 

Hypothise 1 Allait Allalt Allaiti Total 

-18tools 18mois + 18mols 

Etat survieb 

Dec6d~s 4,8 2,4 10,2 7,9 
Survivants 95,2 97,6 89,8 92,1
Effectif 463 188 1105 1756 

Hypothise 2c 

Dec6d6s 2,5 2,4 5,6 4,4
Survivants 97,5 97,6 94,4 95,6
Effectif 451 188 1052 1691'Pas siifficatif a 10% 
bPas significatif A 1% 
'Pas significatif A5% 
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Tableau 12: Durfes moyennes de l'allaitement selon les caractiristlques des femmes. 

Age actuel 
<30 
30+ 

R~isdence 
Urbain 
Rural 

Rgion 
Kayes-Kkro 
Sikasso-Segou 
Mopti-Gao-Tbctou 
Bamako 

Instruction 
Sans instr 
Primaire 
Second et + 

Ethnle 
Bambara 
Peulh-Touc 
Malink6 
Sarakol6-Sonink6 
S6noufo-Minianka 
Dogon 
Autres 

Ensemble 

Source rapport EDS. 

Mnyennes 

21,6 
21,5 

20,2 
22,0 

21,9 
21,7 
21,7 
19,3 

21,7 
21,5 

-

22,1 
17,9 
21,7 
19,5 
21,5 
27,2 
20,8 

21,6 

Effectifs
 
des nsces(1 A3m)
 

1257 
884 

512 
1630 

652 
884 
444 
161 

1843 
279 
16 

727 
277 
241 
235 
205 
212 
223 

2141 
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FIGURE 3
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SUMMARY 

The DHS in Burundi gathered vaccination data on 3,423 children under the age of 5 years. Based 
on the production of vaccination cards, 36 percent of children aged 12-23 months were "fully' immunized.
This figure Increases to 47 percent if the mother's reporting of vaccination status is accurate. Some
heterogeneity in coverage was found between different regions of Burundi but there was no notable 
"blackspot:' 

We attempted to link vaccination status with certain socio-economic characteristics. For urban
mothers, "listening to the radid' was most strongly associated with higher vaccination coverage. For rural
mothers certain effects evident on simple cross-tabulation appeared to be a function of accessibility to health 
facilities and disappeared when a within-cluster analysis was performed. The most important determinants
of vaccine uptake were whether the mother had had an ante-natal consultation and whether she had received 
tetanus toxoid during the pregnancy of the child in question. 

We approached the issue of whether vaccination has a measurable impact on mortality by an indirect
method, necessitated by lack of vaccination data on dead children. No association was found, but this may
be due to the insensitivity of the analysis. 

1. INTRODUCTION 

Burundi is a land-locked central African country of area 28.000 km2, with a population aroundmillion. It is essentially an agricultural economy, 93 percent of the active population employed either in 
5 

farming or fishing. The capital is Bujumbura with a population of 170,000, or 3.4 percent of the total 
population. 

Burundi has a well-developed health infrastructure. The Expanded Programme on Immunization
(EPI) was launched in 1980 and by 1984 had progressed to all the medical districts. Prior to the introduction
of EPI all recommended vaccines (BCG, DPT, Polio, Measles) were available in part, but problems lay in
supply and distribution. Because of the large number of health centres in Burundi the immunization strategy
is based on permanent units. However, mobile units have recently been introduced to boost coverage by 1990, 
a landmark year for EPI. 

The DHS mimics, on a larger scale, the cluster surveys advocated by EPI and provides invaluable
information on vaccine coverage. It also permits examination of socio-economic determinants of vaccine
uptake on a much larger sample size than has been used in similar studies in other less-developed countries. 

Workers in countries in which the DHS has been, or is about to be, implemented with an interest
in epidemiological aspects of immunization should recognise the DHS as a valuable source o. data. Hopefully
some techniques described in the present paper can be applied to other countries with nece;sary modifications. 

* We wish to thank Vincent Ndikumasabo for helpful discussions and for providing background 
information on Burundi. 
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2. DATA 

The DHS in Burundi was carried out between April and July of 1987. Separate sampling schemes 
were employed for the two urban centres (Bujumbura and Gitega-Ville) and the remainder of the country
which is rural. Throughout this report urban and rural findings are presented separately. 

2.1. Sampling of rural area 

A sampling cjleme entailing stratification and several levels of clustering was used and is described 
fully in the Final .%eport from Burundi. In summary, the rural area divides into approximately 8050 "sous­
collineg' which cover an average area of 3 km2 with an average of 600 inhabitants (range 200-1000). One
hundred sous-collines were selected, stratified according to 11 natural regions of the country. Within each
selected sous-colline a number of "rugog' (peasant habitation, comprising one or more households) were
selected. The number was chosen to make the sample self-weighting. To reduce excessive travelling two 
clusters of neighbouring rugos were identified and all women aged 15-49 years who spent the preceding night
in these rugos were interviewed. The sampling fraction was 1/240. 

2.2. Sampling of urban area 

A total of 347 segments (clusters), comprising approximately 500 residents each, were constructed to 
form the sampling frame. One in 8 segments were chosen systematically from a list and 1 household in 6 
within each selected segment was chosen in a similar manner. All women aged 15-49 years in selected
households were interviewed. The sampling fraction was 1/48, a factor of 5 greater than that in the rural 
area. 

2.3. Data on vaccination 

Data on vaccination were gathered on all live children born since 1982 to mothers included in the 
survey. Analysis has been confined to children under 5 years at the date of interview. 

The mother was asked to produce a vaccination card for each child. If produced, dates of all
vaccinations were transcribed onto the questionnaire. The vaccines in question are BCG,measles, and 4 shots 
each of polio and DPT. The fourth shot goes beyond WHO recommendations and has not been analysed.
If the card was not produced the mother was asked, for each child, if it had a card and if the child had ever 
been vaccinated. Information on specific vaccines was not sought. 

The three responses to the request to produce the vaccination card shall be abbreviated to CP (card
produced), CNP (card not produced), and NC (no card). It is not clear whether a child whose card had been
lost would fall into the CNP or NC category but this does not affect any analysis. Table I shows the 
distribution of this variable classified by age. Overall the proportion in the CP category is 46 percent. In
the rural sample twice as many children are in the NC as in the CNP category; in the urban sample the 
reverse is true. 

2.4. Checks on data 

Extensive checks were performed on the CP group. 

(i) Checked that if DPT2 had been received DPT1 had also been received, etc. 

(il) Checked that if DPT1 and DPT2 had been received, DPT2 post-dated DPT1, etc. 

(iii) Checked the distributions of day and month of vaccination for approximate uniformity. 

(iv) Checked that all vaccination dates post-dated date of birth. 



99 Dunn / Yumkella 

Several inconsistencies arose from these checks, but considering the large sample size an impression 
of high data quality was gained. 

The major limitation of the data is the uncertainty surrounding the reliability of the response to the 
question on whether the child had ever been vaccinated which was posed of CNP and NC children. 
Unfortunately no checks can be applied to this response. Such child.en represent over half the sample. This 
uncertainty has a bearing on the interpretation of all the analyses presented; particular implications are 
discussed in the relevant sections of this report. 

Of lesser concern are inaccuracies in ascertainment of date of birth. In analyses in which age groups 
are used some children will be misclassified but the numbers affected should be small as wider age-groups 
are used at older ages when this problem becomes more acute. Only month and year of birth were recorded 
in the interview. The assumption has been made in the calculation of age that all children were born on the 
15th day of the month. 

3. METHODS 

3.1. Coverage by age 

It is of interest to examine the coverage being achieved by the vaccination programme in Burundi,
both nationwide and variability between districts. Calculating coverage rates by specific vaccines is bedeviled 
by the CNP and NC groups. In the guidelines (Training for mid-level managers - Evaluate Vaccination 
Coverage) for the coverage surveys advocated by the Expanded Programme on Immunization (EPI), children 
in these groups are assumed not to be vaccinated. In other words only documeetary proof of vaccination is 
accepted. This approach may grossly underestimate the true coverage but provides a lower bound for the 
estimate of coverage. This is one of the two methods employed in this report. 

In the second method we have assumed that the mothers of all CNP and NC children correctl stated 
if the child had ever/never been vaccinated. As we do not know which particular vaccines they receive a 
further assumption had to be made, namely that !he proportion of ever vaccinated CNP and NC children who 
had received a particular vaccine is identical to the proportion of CP children of the same age who had 
received that vaccine. These assumptions are certainly incorrect. Firstly, as respondents tend to give a 
response that they perceive as favourable to the interviewer, the estimate of the proportion ever vaccinated 
may well be an over-estimate of the true figure. Secondly, even if a CNP or NC child has been vaccinated,
the vaccination experience of such children is unlikely to mirror that of CP children. They may be expected 
to have a less complete vaccination history. These effects will tend to inflate the coverage calculated under 
this method to give an overestimate of the true rate. Our justification for employing it is that it provides an 
uppe bound for the estimates of coverage. 

Calculation of coverage under the two assumptions is demonstrated for measles vaccination, children 
aged 12-23 months, in the rural sample. 

Of the 345 children in the CP group, 260 (75.4 percent) are vaccinated against measles. Of the 205 
children in the CNP and NC groups, 96 (46.8 percent) have ever been vaccinated. 

Lower bound for coverage = 260 47.3 percent 

Upper bound for coverage = 260 + (260/345) x 96 0.4 percent345 + 205 

We have also reported on the proportions of children "fully' immunized, that is, who have received 
BCG, measles, and the full course (3 immunizations) of DPT and Polio. 

http:child.en
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The possibility exists that bias is introduced through the omission of children who have died. 
However this group represents only 11 percent of the total sample and no association between survival and 
vaccination status was found (section 4.3.). 

3.2. Proportions completing DPT and Polio courses 

In presenting coverage figures for these vaccines we have stipulated that a child had to received the 
full course of 3 immunizations to fulfill the definition of "covered,' recognising that partial protection is 
conferred if the course is not completed. Therefore an "uncovered' child is one who never started the
DPT/Polio course or one who started it but failed to complete it. As this latter group is of especial interest 
drop-out rates from the course have been presented. 

If a child received DPT1 two weeks prior to interview, say, there has been inadequate time for
completion of the course; therefore this analysis has been confined to children who received DPT1 at least
4 months prior to the date of interview. The same restriction has been applied for Polio. Even allowing a 
generous interval of 4 months it should be recognised that some children will belatedly complete their course 
of immunizations. 

As this analysis is necessarily based upon the CP group only, bias is introduced if the CP group is 
not typical of all children commencing a Polio/DPT course. 

3.3. Comparison of Regions 

The sampling was stratified on the basis of 11 natural regions in Burundi. Due to the small numbers
sampled in certain regions, the original 11 have been conglomerated into 4 for the purposes of analysis.
These are Imbo (which is predominantly the urban centre of Bujumbura), the ridge land area of Mumirwa 
and Mugamba, the ikss-developed lowlands known as the Depressions, and the Central Plateau. Rural Imbo
had an insufficient sample size for estimates of reasonable precision and is excluded from the comparison.
Bujumbura and Gitega-Ville are presented together under the heading "urban;' although Bujumbura
predominates numerically (95 percent of urban sample). Data for Gitega-Ville are not included under Central 
Plateau. 

To counter the problem of small numbers when jointly classifying by region and age-group, age has 
not been considered in the analysis except for the following restrictions: 

Vaccin Age range considered 

BCG 3-59 months 
Polio3, DPT3 6-59 months 
Measles, "Fully' 12-59 months 

The age distributions were found to be similar in the 4 regions and this can be excluded as a possible 
source of bias. 

3.4. Influence of socio-economic characteristics on vaccine uptake 

As the only information we have on the CNP and NC children is ever/never vaccinated we have to
limit ourselves to this crude measure of uptake. The first analysis utilised the mother's reporting of 
vaccination were she unable to present a vaccination card, and shall be referred to as MIC (mother's
information considered). This analysis is susceptible to bias as a consequence - the accuracy of the mother's 
response differing between the characteristics under investigation. For example, highly educated mothers may
be more likely than lowly educated mothers to falsely state that an unvaccinated child has been vaccinated,
either intentionally or through memory lapse. 
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A second comparison has been made on the basis of documentary evidence only (DEO). This is also 
not free of problems; conceivably some types of mothers may be more prone to lose vaccination cards than 
others. If the two analyses yield consistent findings some degree of reassurance is obtained, but is by no 
means conclusive of a real effect. These bias mechanisms may either induce a spurious association, or mask 
a true association. 

A secondary statistical problem is one of non-independent observations. A large number of mothers 
have 2-3 children under the age of 5 years and inclusion of all their children would invalidate the statistical 
significance tests. Thus the analysis has been confined to the most recent birth of each woman where that 
child is older than 3 months of age. It was felt wise to exclude younger children who may not yet have had 
the opportunity to be vaccinated. Confining the analysis to the most recent birth has the desirable effect of 
reducing the mean age of the sample and thus increasing the proportion of children in the CP category (from
46 percent to 53 percent) on whom we have reliable data on vaccination status. 

The socio-economic variables examined are to some extent an arbitrary subset of those collected by
DHS. Some variables have not been considered because almost all respondents fell into a single category,
leaving an inadequate comparison group. For several variables examined, categories with small numbers were 
combined with other categories. 

Three analyses of increasing complexity were performed: 

(1) Simple contingency tables were formed and the X2 -statistic applied. Age of child was not 
controlled for in the analysis. The proportion ever vaccinated varies markedly with age but there is no reason 
to suspect that the age distribution should differ between different socio-economic groups. 

(2) A major criticism of (1) is that it makes no attempt to control for accessibility to medical services. 
If, for example, highly educated mothers tend to live in closer proximity to health centres they may have a 
higher rate of vaccination uptake which is unconnected to increased health awareness or motivation. As no 
questions on health service availability were asked in DHS this difficulty has been tackled by "controlling' for 
sous-colline. As a sous-colline defines a fairly small geographical area (on average 3 ki 2 ), mothers within 
a sous-colline have similar accessibility to a health centre. Thus a comparison of lowly and highly educated 
mothers within a sous-colline avoids this difficulty to a large extent. The number of mothers within a sous­
colline is small (mean= 17) but we can use statistical techniques (see Appendix) to combine results across 
sous-collines to achieve a powerful analysis. 

This analysis has not been carried out in the urban sample. Smaller samples are less amenable to 
complex statistical techniques and the problem of differential accessibility will be less pronounced in an urban 
setting. 

(3) Several of the socio-economic characteristics examined are likely to be highly correlated, e.g.
maternal and paternal educational status. It is of interest to examine if effects on vaccination uptake are 
independent of, or mediated by, the other socio-economic characteristics considered. Therefore a logistic
regression analysis (Armitage, 1987) was performed with vaccination status (ever/never) as the dependent
variable and selected socio-economic characteristics as the independent variables. Only variables 
demonstrating or hinting effects in (1) and (2) were fitted to the model. Sous-colline and age-group were 
automatically fitted in each model. 

3.5. Effects on mortality 

As vaccination data were not gathered on dead children an indirect, and not entirely satisfactory,
approach had to be adopted. If it can be shown that sibs tend to be alike with respect to vaccination status, 
the vaccination status of the sib of a dead child can be used as a proxy variable. 

Analysis was confined to mothers who had exactly two births in the period 3-59 months prior to 
interview. The assessment of any vaccination effect upon mortality was made by analysis of two groups: 
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(A) in which both children were still alive 
(B) in which one child had died
 

Group A 
 was first used to examine the usefulness of using the vaccination status of one sibpredictor of the other by cross-tabulating the vaccination status of the 	
as a 

two sibs. The proportion of theyounger 	and older sibs vaccinated was derived from this analysis.
 

Group B was divided according as the younger or older sib had died. 
 Where 	the younger sib haddied the 	vaccination status of its sib was compared with the proportion of older sibs vaccinated in group A.Where the older sib had died the vaccination status of its sib was compared with the proportion of youngersibs vaccinated in group A. This approach is basically a case-control The casesone. are the dead children.The controls are selected from a similar 	family type (two births 3-59 months prior to interview). Accordingas the 	case is the younger/older of the most recently born children, the control 	 is equivalently chosen.Exposure for both cases and controls is the vaccination status of its sib, used as proxy of its own vaccination 
status. 

If one 	
This approach has been dictated by the limitations of the data and gives rise to several difficulties.sib dies 	it may modify the mother's health attitudes and ihus the vaccination experience of the othersib. This is a less serious concern where the younger sib has died. Also the extent of exposure (vaccination)misclassification may be so high as to nullify any true effect. A general problem is that a higher vaccinationrate may exist in dead children, through chronically sick children being more prone to death and also havinggreater contact with the health services and thus opportunity for vaccination. 

We have not made the most efficient use of the data available. We ignored families with 3 or morechildren 	under 5 years as they are problematic from a methodological standpoint and are not numericallylarge (a 	 total of 157 families). We have 	also not used age at death data; there is a case for ignoring earlydeaths 	which are unlikely to be due to an immunizable disease. 

4. RESULTS AND DISCUSSION 

4.1. 	 Coverage 

Coverage by age is shown in Tables 3a, 3b and Figures 1-5. Based on presentation of the vaccinationcard, coverage falls sharply after 2 years of age in both rural and urban samples. The major component inthis fall is probably the likelihood of losing or misplacing a card increasing with its age. The r,:ral and urban 
areas differ little in this comparison. 

Based on the upper limits of coverage, which utilises the information obtained from the mother wereshe unable to present a vaccination card, the urban area (effectively Bujumbura) has distinctly higher coveragerates and does not show the decline with age as is evidenced in the rural area. This difference is due to ahigher proportion of CNP children in the urban area (almost all of whom are apparently vaccinated), as wellas a higher proportion of NC children who are claimed to have been vaccinated (Table 2). The proportionof vaccinated NC children increases with age, which is open to several interpretations. 

At older ages, as the proportion of CP children declines, the coverage intervals become so wide asto render them meaningless. It is important not to confuse the intervals reported with statistical confidenceintervals 	which reflect the degree of sampling error. To incorporate sampling error we need to widen 	theintervals yet further. This adjustment is complex to perform; it is likely to be substantial in the urban sample,especially in the four younger age-groups. 

If country-wide estimates are required a weighted average of the rural and urban estimates can beformed. As these weights, representing the population distribution, are 0.964(rural) and 0.036(urban), anadequate approximation to country-wide estimates is simply to use the rural figures. 
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The regions of the country are compared in Table 4. The urban-rural difference has already been 
referred to. Mugamba-Mumirwa and the Depressions show similar coverage rates which are 10-15 percent
below the figures for the Central Plateau, whether the comparison is made on the lower or upper limits. The 
difference is consistent over specific vaccines. There are encouraging rates of completion for DPT and Polio 
vaccine courses, although drop-out rates are 20 percent in rural areas, and almost 10 percent in urban areas 
(Table 5). 

It is interesting to compare (Table 6) coverage from the DHS survey with other reports. The first 
source is a series of EPI cluster surveys which were carried out in three rural districts in 1982, 15-17 months 
after the launching of EPI (Worid Health Organization, 1983). The figures from the 3 surveys have been
averaged. The second source is the latest available (to us) Global Immunization Coverage document produced
by EPI based on reports received by WHO as of February 1987, and which contains data for Burundi. It 
is unclear how the figures are derived; a combination of Ministry of Health statistics and results from cluster 
surveys are used in the compilation of this document. Immunization coverage is reported on children less 
than one year of age, but this is assumed to mean coverage at one year of age. 

The DHS figures are somewhat lower than those reported in the EPI cluster surveys of 1982. This 
could be due to differences in methodology, the EPI surveys being carried out in atypical districts, or a 
temporary boost in enthusiasm brought about by the inauguration of EPI. The DHS figures are more 
favourable (with the exception of measles), and probably more accurate, than the figures quoted in the Global 
Immunization Coverage document. The DHS must be the most reliable source on the current state of 
vaccination coverage in Burundi. 

4.2. Influence of socio-economic characteristics 

Tables 7a and 7b show the proportions ever vaccinated according to selected socio-economic 
characteristics. In the urban sample (Table 7b) the following factors emerged as significant whether the 
analysis was based on DEO or MIC. The child of a mother with secondary or further education was more 
likely (by about 10 percent) to have been vaccinated than the child of a mother with no or primary education. 
This is a common finding (Hanlon, 1988). An inconsistent pattern was seen across the categories of literacy.
The most sensitive predictor of vaccination status was whether the mother listened to the radio. The radio 
is used as a medium for health promotion in Burundi so this finding is encouraging. Children of high birth 
order are less likely to be vaccinated than their contemporaries but it is more feasible that children from large
families have lower vaccination rates rather than birth order per se being an important determining factor. 

In the rural sample results are shown (Table 7a) with and without "allowance! for accessibility to 
health services (see Methods). A finding of methodological importance is that, generally, the influence of 
socio-economic factors on vaccine uptake is exaggerated to a small extent if no allowance is made for 
accessibility to vaccines. After this allowance the effect of maternal and paternal education seen in the crude 
analysis was no longer evident. In contrast to the urban finding, literacy rather than level of education, proved 
a stronger determinant of childs vaccination status. Although the results are statistically highly significant this 
is a consequence of large sample size on a small difference. Younger mothers are more likely to vaccinate 
children than older mothers, a difference of 10 percent separating the youngest and oldest groups. Consistent
with the findings in the urban sample, slightly lower rates emerged in children of a high birth order (greater
than 5). Listening to the radio did not materially influence the likelihood of vaccination. 

The most striking effects emerged from the closely related factors of whether the mother had an ante­
natal consultation for the child in question and whether she had received tetanus toxoid during that pregnancy.
These effects remain after adjusting for accessibility to health services, but are somewhat reduced. An ante­
natal consultation was associated with an increase of 16 percent or 25 percent in the vaccination rate for the 
DOE and MIC analyses respectively. It should be pointed out that only 20 percent of mothers in the sample 
did not receive a ante-natal consultation and that their nj' ,iive influence on the overall vaccination rate is 
not substantial. 

The logistic regression analysis (Table 8) provides more compelling evidence of causality. The 
coefficients show the effect on the probability of being vaccinated relative to the first category for each 
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variabe. A negative slope indicates a decrease, and a positive slope an increase, in probability. The larger 
the slope the more marked the effect. Other categories can be compared by subtraction of the coefficients. 
For example, the coefficient for mothers aged 30-34 relative to mothers aged 25-.29 is -0.35-(-0.19)=-0.16. 

As already discussed we should b.- cautious in ascribing effects to factors which are significant
predictors for vaccination status with DEO but not MIC, and vice versa. Normally literacy and educational 
level are so closely correlated that it is unwise to include both factors in a regression model. However 20 
percent of mothers with no schooling claimed some degree of literacy, whilst 20 percent of" educated' mothers 
stated that they were illiterate. Literacy appears to exert an independent (of education) effect on the 
likelihood of vaccination, whereas there was no effect of education after allowance for literacy. This finding
has to be interpreted within the specific cultural context of rural Burundi. The influence of maternal age is 
equivocal, mothers under 25 possibly being more likely to have their children vaccinated. Birth order is 
significantly associated with vaccination status according to MIC but the trend across the age groups defies 
simple interpretation, both parity 1 and highest parity children less likely to be vaccinated. 

The effects for pre-natal consultation and pre-natal tetanus are much more striking for MIC. They 
appear to exert independent effects. That is, women with an ante-natal consultation who do not receive 
tetanus toxoid have their children vaccinated more frequently than do women without an ante-natal 
consultation; women who receive tetanus toxoid have their children vaccinated more frequently than do 
mothers who attend ante-natal clinic but receive no tetanus toxoid. 

4.3. Mortality Effects 

Table 9 shows that there is considerable discordance between the vaccination status of sibs. The 
discord; nce is much greater for DOE, possibly as a result of cards of older children being loA; so it is not 
necessarily a "bad' discordance. That fact that EPI has resulted in an evolution of the vaccination system
during the period of interest adds to the discordance found and weakens the analysis. The discordance 
pattern may not be the same where one sib has died; as discussed in Methods, death of a child may alter 
a mother's attitude towards vaccination, and her subsequent behaviour. It should be borne in mind that an 
inability to link vaccination status and mortality may partly be a consequence of the inadequacy of the proxy 
nature of vaccination status. 

In fact we failed to establish any association (Table 10) the proportion vaccinated being almost 
identical for "caseg' and "controls'" This is not surprising. Measles takes the heaviest toll of the immunizable 
disease and an amelioration of mortality rates through measles vaccine has been difficult to establish, even 
when analysing cause-specific mortality (Kasongo Project Team, 1981). 

The analysis could be enhanced in several ways. The analysis divides children into ever/never
vaccinated and takes no account of the specific vaccines received. We could confine attention to deaths after 
the age 6 months, say, and thus remove the "noise" introduced by early infant mortality. We could consider 
potential confounding factors. However the crude analysis was so negative that a dramatic change in the 
findings is unlikely. 
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APPENDIX 

Controlling for sous-colline - statistical details 

In Methods we described that by making comparisons between mothers within the same sous-colline,we could control for the unwanted differential accessibility to medical, and hence, vaccination services. 
Methodological details, omitted earlier, are now clarified. 

If one wishes to compare two groups of mothers with respect to chilfs vaccination status whilecontrolling for sous-colline, the obvious analysis is the Mantel-Haenszel test (Mantel, 1959), or the almostidentical test advocated by Cochran (Cochra.i, 1954), in which sous-colline represents the confounding factor.
The test of Cochran is preferable as it provides an estimate of the difference in vaccine uptake between the 
two groups as well as a test of significance. 

Neither 	test is available in SPSS, the form in which the DHS data were made available. For a factor
with 3 or more categories there is no obvious test. The approach adopted was to perform a 2-way analysis
of variance (ANOVA) with vaccination status (0=not vaccinated, 1=vaccinated) as the dependent variable,and sous-colline and the socio-economic factor under consideration as the independent variables. Interactions 
were supressed. An example of this SPSS code is 

ANOVA VACC BY SEGMENT(1,100) EDUC(0,2)/ 
OPTIONS 3 
STATISTICS 1 

The theory behind ANOVA demands that the dependent variable be normally distributed, whereas we are 	dealing with a binary variable. However it can be proved that, in the case of two categories, the
adjusted difference between the two categories under ANOVA is identical to the difference estimate underCochran's test. The significance probabilities differ slightly under the two procedures. With 3 or more
categories our problem is an extension of the problem considered by Cochran in which he developed his Q­test (Cochran, 1950). In this paper Cochran demonstrated that ANOVA gave reasonably accurate significance
probabilities under small sample sizes. 

The values output by SPSS under "deviations adjusted for independents" are those reproduced inTable 7a. These values are the coverage were we to observe a large group of mothers whose distribution among sous-collines was identical to the distribution of sous-collines in the sample, and who all had 	 thecharacteristic of interest. In other words, SPSS performs a sort of direct standardisation. 

An unresolved issue is the best way to cope with sous-collines in which all children are vaccinated or in which no child is vaccinated. Such sous-collines are "uninformative" as there is no comparison group.
One has the choice of including or excluding these sous-collines from the analysis. We included the sous­
collines, the consequences being a small diminution in the estimate of the difference between two categoriesand a minor change to the significance probability. There is some evidence that this significance probability 
may be slightly more accurate (Cochran, 1950). 
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Table la Card status by age of child in rural sample 

Vaccination card status (%) 
Total 

Age (months) CPS CNP + NC- Children 

0-2 28 5 67 186 
3-5 55 14 31 170 
6-9 58 10 32 165 
9-11 60 9 31 193 

12-23 63 12 26 550 
24-35 51 21 28 648 
36-47 34 26 40 521 
48-59 30 27 44 514 

Total 46 18 36 2947 

* card presented 

+ card not presented
^ no card 

Table lb Card status by age of child in jrjban sample 

Vaccination card status (%) 
Total 

Age (months) CP* CNP+ NC^ Children 

0-2 38 9 53 32 
3-5 74 10 16 38 
6-9 
9-11 

70 
82 

17 
14 

13 
4 

30 
22 

12-23 66 19 15 85 
24-35 34 46 20 97 
36-47 35 48 17 86 
48-59 21 64 15 86 

Total 45 36 18 476 

* card presented 
+ card not presented

A no card 
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Table 2 Proportion (%) ever vaccinated in the NC (no card) group 

Age (months) 	 Urban Rural 

0-2 	 6 
3-5 15 
6-8 14 13 
9-11 	 17 

12-23 23 24 
24-35 47 22 
36-47 60 27 
48-59 69 32 

In the CNP group: 	 96% ever vaccinated in rural sample
 
95% ever vaccinated in urban sample
 

Table 3a Lower and upper estimates of coverage (%) for rural sample 

Age in 
months BCG Polio3 DPT3 Measles Fully 

0-2 26-34 0-1 0-0 0-0 0-0 
3-5 52-70 20-27 16-22 3-4 0-1 
6-8 55-68 35-43 31-38 7-9 6-7
9-11 60-73 43-53 41-51 35-42 27-33

12-23 59-76 	 46-59 44-57 47-60 36-47 
24-35 48-73 39-59 	 42-6339-58 	 31-47 
36-47 32-66 21-43 	 27-5522-45 16-34 
48-59 28-65 18-42 19-44 22-52 14-34 
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Table 3b Lower and upper estimates of coverage (%) for urban sample 

Age In 
months BCG Pollo3 DPT3 Measles Fully 

0-2 
3-5 
6-8 
9-11 

12-23 
24-35 
36-47 
48-59 

31-39 
74-84 
70-90 
82-100 
64-85 
32-83 
32-85 
21-92 

3-4 
39-45 
60-77 
68-83 
59-79 
26-67 
30-79 
15-66 

0-0 
34-39 
60-77 
59-72 
58-77 
28-72 
28-72 
16-71 

0-0 
0-0 
3-4 

41-50 
49-66 
27-70 
28-72 
16-71 

0-0 
0-1 
3-4 

36-44 
46-61 
21-54 
22-57 
13-56 

Table 4 Lower and upper estimate3 of coverage (%) by region 

Vaccine 

BCG (3-59 months) 

Polio3 (6-59 months) 

DPT3 (6-59 months) 

Measles (12-59 months) 

Fully (12-59 months) 

Mugamba- Central 
Urban Mumirya Depressions Plateau 

44-88 37-63 41-64 49-75 

36-76 27-47 26-42 36-55 

36-75 26-45 25-40 36-56 

29-68 26-48 30-50 41-64 

24-57 18-35 21-35 29-46 

Coverage based on the following sample sizes: 

Urban 
Mugamba-Mumirya 
Depressions 
Central Plateau 

444 
622 
453 

1565 
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Table 5 Completion rates for children commencing course of Polio and DPT vaccinations 

Vaccine Rural Urban 

Poliol 1056 166 

Polio2 963 (91%) + 159 (96%) + 

Polio3 837 (80%) + 150 (90%) + 

DPT1 1034 156 

DPT2 952 (92%)* 152 (97%)* 

DPT3 827 (80%)" 143 (92%)* 

+ percentage relative to Poliol 
* percentage relative to DPT1 

Table 6 Coverage estimates from three reports 

Source BCG Polio3 DPT3 Measles Fully 

EPI cluster surveys 
1982' 85 5859 62 44 

EPI Global Immunization 
Coverage 19872 37 20 27 44 

DHS 
1987 54 42 42 44 34 

1 ages 13-36 months
 

2 children less than 1 year of age
 
3 lower limit in rural sample, ages 12-35 months
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Table 7a Proportion ever vaccinated according to socio-economic characteristics in the rural sample 

Number 
%vaccinated 

DEO MIC 
p-value* 

DEO MIC 

Mothe's education None 
Primary 
Secondary+ 

1399 
263 

21 

54' 
60 
67 

56k 
57 
59 

74* 
82 
90 

"/5" 
80 
78 

.9 .3 

Can mother read? No 
With difficulty 

1171 
305 

52 
63 

53 
62 

73 
84 

74 
80 .001 .01 

Easily 207 63 63 82 81 

Husband's education None 
Primary 

1034 
534 

53 
59 

55 
58 

72 
81 

74 
78 .5 .11 

Secondary 115 57 56 83 80 

Sex of child Male 
Female 

853 
850 

56 
55 

56 
56 

77 
74 

77 
75 .8 .5 

Pre-natal consultation No 334 39 45 51 57 
Yes 1349 60 59 82 81 .000 .000 

Listen to radio? No 1261 54 55 74 76 
Yes 422 60 58 80 77 .4 .5 

Ever worked? No 1460 56 57 75 76 
Yes 223 56 52 80 77 .2 .6 

Age of mother 15-24 296 60 62 80 81 
25-29 482 58 58 77 78 .007 .008 
30-34 402 54 55 73 75 
35+ 503 52 51 74 72 

Birth order 1 243 60 60 78 78 
2-3 481 55 56 77 78 .2 .03 
4-5 488 56 57 77 78 
6+ 471 53 53 72 71 

Ante-natal tetanus 
toxoid 

0 
1 

631 
242 

47 
57 

49 
57 

63 
80 

66 
80 .000 .000 

2+ 797 62 61 84 83 

Wall/roof Adobe/metal 184 54 54 82 80 
Adobe/veg. 
Pise/metal 
Pise/veg. 

202 
149 
898 

60 
60 
54 

55 
61 
54 

81 
79 
73 

77 
79 
74 

.14 .01 

Veg./veg. 101 47 51 61 66 
Other 149 63 66 82 85 

+ no allowance for sous-colline* after allowance for sous-colline 
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Table 7b Proportion ever vaccinated according to socio-economic characteristics in the urban sample 

Number 
%vaccinated 

DEO MIC 
p-value 

DEO MIC 

Mother's education None 
Primary 
Secondary+ 

67 
115 
91 

49 
50 
64 

82 
84 
99 

.08 .001 

Can mother read? No 
With difficulty 
Easily 

52 
29 
193 

52 
41 
56 

83 
91 
79 

.3 .09 

Husband's education None 
Primary 
Secondary+ 

43 
85 

146 

46 
54 
56 

79 
82 
94 

.5 .005 

Sex of child Male 
Female 

149 
125 

52 
53 

88 
88 .6 1.0 

Pre-natal consultation No 
Yes 

70 
204 

39 
59 

71 
94 .004 .000 

Listen to radio? No 
Yes 

138 
136 

57 
51 

84 
92 .3 .07 

Ever worked? No 
Yes 

138 
136 

57 
51 

84 
92 .3 .07 

Age of mother 15-24 
25-29 
30-34 
35+ 

76 
98 
56 
44 

55 
55 
59 
43 

90 
90 
89 
79 

.4 .3 

Birth order 1 
2-3 
4-5 
6+ 

40 
113 

59 
62 

60 
61 
46 
45 

85 
97 
81 
79 

.09 .008 

Ante-natal tetanus 
toxoid 

0 
1 
2+ 

17 
213 

43 

59 
33 
58 

88 
77 
90 

.01 .05 

+ no allowance for sous-colline 
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Table 8 Logistic regression analysis on vaccination status in the _ruralsample 

Cocfficient --- R.y.ae 

DEO MIC
MIC
DEONumber 

.2 .81399 -Mothe" s education None 

0.07 -0.34' 0.35* -0.1.2Primary 	 263 
0.20 -0.65

0.02 -0.6721Secondary 
.007 .08 

No 1171 	 0.44Can mother read? 	 305 0.42 0.46 0.43
With difficulty 0.49
Easily 207 0.40 	 0.59 0.56 

" 0.17 .7 .
None 1034 	 0.30Husbandts education 	 0.18 0.12
Primary 534 	 0.58 0.57

0.11 0.04115
Secondary 


1.10 .02 .000
334 -	 1.16Pre-natal consultation No 	 0.70 0.491349Yes 

-0.66-15-24 	 296Age of mother 	 482 -0.15 -0.19 -0.29 -0.6
25-29 	 .08.6-0.52 -0.76402 -0.32 -0.3530-34 	 -0.60-0.66503 -0.36 -0.3335+ 

0.56-1 243 	 0.56Birth order 	 481 -0.19 0.01 0.03 
.7 .0052-3 

488 -0.16 	 0.21 0.05 0.84
4-5 -0.43 0.19

471 -0.30 0.08 	 .06+ "-26310Ante-natal tetanus 
1 	 242 0.36 0.14 1.04 0.55 .21 .001 

797 0.53 0.28 1.29 0.772+ 

r factors (including wall/roof whose estimates 
after allowance 	for sous-colline and age-grOuP+ 

allowance for sous-colline and age-group and all othe 
+ 	 after 


are not shown)
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Table 9 Vaccination status in families with two live children aged 3-59 months 

Older sib 

DEO* definition of vaccination 

Not vaccinated 
Vaccinated 

Total 

MIC* definition of vaccination 

Not vaccinated 
Vaccinated 

Total 

* see text for definitions 

Younger sib 

Not vaccinated Vaccinated Total 

294 250 544
 
52 213 265
 

346 463 809
 

116 93 209
 
61 539 600
 

177 632 809
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Table 10 Vaccination status of siblings of dead children (cases) and controls 

Proportion vaccinated (%) according to DEO* definition 

Death Cases Controls 

Older sibling 81/140 (58%) 463/809 (57%) 

Younger sibling 10/48 (21%) 265/809 (33%) 

X2 

0.00 

2.43 

p-value 

1.00 

0.12 

Proportion vaccinated according to MIC* definition 

Older sibling 112/140 (80%) 632/809 (78%) 

Younger sibling 32/48 (67%) 600/809 (74%) 

* see text for definitions 

0.02 

1.46 

0.9 

0.22 
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Figure 1. Distribution of children 
immunized DPT3 by age 
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Figure 2. Distribution of children 
immunized Polio3 by age 
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Figure 3. Distribution of children 
immunized BCG by age 
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Figure 4. Distribution of children 
fully immunized by age 
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Figure 5.Distribution of children 
immunized measles by age 
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SUMMARY 

Using data from the Liberian Demographic and Health Survey (1986) on survival of 5,604 children 
born in the preceding five years and characteristics of the mother's household, environmental risk factors of 
childhood mortality were sought. Prevalence of hypothesized environmental risk factors varied considerably by
planning regions. In a bivariate analysis, water supply from a river or stream rather than a piped or well supply
and no access to toilet facilities rather than some access both indicated slight elevated risks of child death. 

Using a multivariate logistic regression analysis, effects of type of sanitation facility available and of 
water source were distinguished, after adjusting for maternal literacy, rural-urban residence, sex of child, birth 
interval length and access to health services. 

Household water supplied from a river or stream was associated with a 30 percent higher risk childhood 
mortality level. The effect of differential access to toilet facilities was unimportant once water supply was 
considered. 

Maternal illiteracy, birth intervals less than two years and male sex also remained significant predictors
of childhood death, even after adjusting for access to health services and linguistic group membership. A very
short birth interval (less than two years), which was characteristic of 23 percent of the children in the sample, 
was the strongest predictor of child death, with a chance of dying 1.5 times that of children born four or more 
years after their most recent sibling. This finding may be dependent on other factors not examined in this 
analysis. 

Effects of rural vs. urban residence which were not great, were unimportant when water source, 
sanitation facilities, birth interval length, sex of child and maternal literacy were held constant. Urban and rural 
households differed greatly in their access to piped well water and to flush or outside toilets. Access to health 
facilities measured by travel time also proved unimportant. 

Of measurable environmental risk factors in these data, only water source proved a good predictor of 
childhood mortality. No inferences of causation can be made from these results, but if water supplied from a 
river or stream were a causal factor only 10 percent of total childhood mortality could be ascribed to it. 

These results should serve as a basis for further studies of child mortality in Liberia. They point to 
further examination of the risks associated with household water supply, but suggest use of more discriminatory 
measures in future studies. Measurement of specific env;ronmental conditions associated with other suspected 
causes of death is also indicated. 

This analysis highlights the need for strong theory or specific hypotheses to guide the construction of 
survey instruments to measure risk factors if they are to have useful discriminatory power. 
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1. INTRODUCTION 

The first country report of the Liberia Demographic and Health Survey (Chieh-Johnson et al., 1988)
confirms that although infant and childhood mortality in Liberia is very high, 144 and 89 deaths per thousand,
there have been improvements in these rates over the past decade. 

The available evidence indicates that most determinants of deaths in this early stage of life are
preventable so that improvements in water and sanitation and related environmental conditions can play a 
significant role in further ameliorating mortality (Strivastava, et al., 1981; Chieh-Johnson, 1988; Liberia, 1988).
This conforms to well-known evidence from many developing societies as well as historical European populations
where these factors significantly improved the life chances of infants and children. There is also strong evidence 
to suggest that socioeconomic factors such as parental education and per capita income may exert independent
influences in reducing infant mortality (Preston, 1987; Cleland and van Ginneken, 1987; Caldwell, 1979). 

Scant evidence exists however on the environmental risk factors of infant and childhood mortality so
that, for a country like Liberia, where marked differentials in living conditions exist amongst regions, policy
makers are confronted with a vast grey area when questions of efficiency and equity are raised in the location
of public goods 	which enhance the levels of living of the population. 

In view of this discrepancy the objective of the present report is to identify environmental risk factors 
for (predictors of) child mortality in Liberia and its regions. In particular the identification of factors amenable 
to intervention, 	or those which can act as indicators of need for policy makers to use in resource allocation, is
intended. A particular focus of this analysis is the examina'ion of regional variations in the importance of 
environmental factors as predictors of child mortality. The mediating effects of some household characteristics
including access to and use of health services in the relationship of risk factor exposure and child death will also
be examined. This report aims to address the following questions: 

(1) 	 What environmental and household risk factors for child mortality are significant for planning? 
and 

(2) How does the prevalence of identifiable risk factors vary across regions? 

The Liberian DHS data offer information which allows the application of the risk approach to identify
the hazards of excess child mortality. Answers to the first question will indicate which population sub-groups
have the highest risks of early childhood deaths and where they are located. Since this situation has serious
implications for the standard of living of the country on the whole, any effort at planning should use available 
information to identify the optimal location of health and related services to be provided to those most in need 
using risk factor prevalence as a guide. Therefore, the risk factor model is used in this report to predict
measures affecting the health status of the population that are amenable to government intervention (Backett, 
et al., 1984). 

1.2 Country Profile 

Located on the Western bulge of Africa between latitudes 4'20" and 8o35" North and longitudes 7*30"
and 11"30" West of Greenwich, Liberia has a humid tropical climate. Its location dictates two main seasons:
rainy, between April and October and dry, from November to March. The average annual temperature is about 
28C* (82F " ) with negligible annual variation. Temperatures are higher in the south than in the north.
Vegetation is mainly of the tropical rain forest variety some of which has been set aside by government for 
conservation purposes. These climatic conditions have occasionally caused unfavourable effects on Liberian
mortality. For example at the dawn of the foundation of the present Liberian state (circa 1820), when freed 
American slaves arrived in Providence Island, Liberia, there were high death rates due to either malaria or
fever. The marshy floors of the Liberian coast provided ideal breeding places for the anopheles mosquito,
vector of the malaria-causing micro-parasite plasmodium falciparum. Malaria continues today to be one of the 
significant causes of death in Liberia particularly among children. 
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Liberia has maintained a special historical relationship with the United States of America although not 
formally colonized like its neighbours Sierra Leone (by the British) and Guinea (by the French). That 
relationship has meant, among other things, public health assistance from the U.S. at various times since the post
World War II period. The content of these programs have variously been control of vector diseases, 
improvements in preventive health and the development of a comprehensive health development plan. 

Various other foreign assistance programs complement the government's own effort in the prophylaxis 
of infectious and parasitic diseases that take a toll on the population. However, because of the recent poor
performance of the Liberian economy, the health-related sectors may have declined in performance so that 
people in the bottom income quartile and other high risk groups like poor mothers, migrants in Monrovia's 
slums, and those living outside the core region may not fare well in health. We see from Table 1 that 
demographic indices such as life expectancy have improved over the years, although public health facilities have 
fluctuated, presumably with economic performance. 

The population has increased from 750,000 after World War Il to 1.2, .6 and 2.3 million in 1962, 1974 
and 1984 respectively, when national censuses were conducted. There is a strong population momentum built 
into the reproductive years so that there is now much concern about the present and future levels of fertility and 
their relation to development. The government has therefore taken a strong stand on population matters by 
officially adopting a National Population Policy. One of the goals of the policy is the promotion of programs
which improve the health and welfare of people through the prevention of early deaths and illness among 
mothers and children (Liberia, 1987, p. 9). 

The social grouping of the population into ethnic strata ;s unambiguously related to the 13 counties 
(administrative divisions) so that dominant groups in these regions are identifiable. Of course, migration
(historical and modern) and intermarriage have provided overlapping relationships for other social characteristics 
such as diet and religious affiliation. Preliminary results from the 1984 census indicate that most people consider 
themselves Christians (67 percent) with a significant Muslim minority (14 percent). Migration is mainly toward 
the core region (Montserrado, which includes the capital Monrovia) and besides this pattern, the Liberian 
Population and Growth Survey of 1970-71 indicates that rural-urban migration is the predominant pattern, if one 
defines the reference period of migration as one month. Ethnic and kinship migration patterns have also been 
identified by anthropologists and migration of women may have implications for young children, who are often 
fostered at young ages. 

2. Identifying Risk Factors for Childhood Mortality. Problems and Issues 

There is wide variation in the location of socioeconomic and health facilities in Liberia so that living 
conditions in the core region (Montserrado, including Monrovia the capital) are clearly associated with the 
lowest risks of morbidity and mortality. As indicated above the general health situation has improved in the 
last decade probably due to the impact of modern medicine and disease prevention measures. However, we 
should note that there is still a strong use of traditional healers, especially in the rural areas of Liberia and this 
aspect should be taken into account to understand the overall health situation. The available literature indicates 
that poor nutrition, lack of sanitation and bad housing are direct causes of poor health. Among the twenty or 
so endemic diseases in the country, malaria, diarrhoeal diseases, pneumonia, worms, measles, tuberculosis and 
tetanus significantly increase the mortality risks of children. 

The first DHS report which groups the country into four "regions" -Sinoc, Grand Gedeh, Montserrado 
and the Rest of the Country - reveals that the infant mortality rate for Montserrado is similar to that of the rest 
of the country while the rates for the two over-sampled regions,1 Grand Gedeh and Sinoe are higher than the 
core region and the rest of the country. Significant differentials were associated with the length of the previous 
birth interval, mortality varying inversely with birth interval, and somewhat lower infant mortality in urban than 
in rural areas. 

For the purpose of our study we will concentrate on the environmental factors, whose impact in the 
Liberian case is relatively unknown, and which are likely to be important in identifying groups with excess risks 
as well as being amenable to intervention. 
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The risk approach: an overview 

The risk approach to the study of morbidity and mortality is a method which aims to measure the ne.e 
of individuals or groups for care. It aims to improve the quantification of this need for purposes of assigning
priorities for increased care when resources are limited and of determining appropriate entry points for
intervention to prevent specific unwanted outcomes (Backett, Davies, Petros-Barvazian, WHO, 1984). As part
of their Primary Health Care initiative, the World Health Organization has proposed testing the efficacy of the
risk approach for identifying indicators or causes of health problems in developing countries for use in planning
comprehensive health care for all (WHO, 1984). The risk approach is not new, but has usually been confined 
to a narrowly medical orientation to health problems especially in developed countries. 

Risk is a measure of the probability of an undesirable outcome, given the presence of certain factors 
(exposures), and it is in this context that it is used aas a proxy for need either of intervention to interrupt
sequence of events leading to illness or death or as an indicator of need for increased surveillance or preventive 
care. 

Factors associated with an increased risk of an unwanted outcome can be either causal, in which case 
interventions to prevent that outcome are appropriate, or can be indicators, in which case they notify health
workers or planners that increased care, surveillance or re-allocation of resources may be necessary in order 
to avoid the outcome. 

In either case the identification of risk factors can be useful in planning health services, targeting
individuals and groups in greatest and orneed, in planning community improvements health intervention 
programs. If the risk factors are to be used effectively, they should be easily measurable and quantifiable,
identifiable by simple and non-invasive techniques which are easy to record, repeatable and accurate. These 
factors should have high predictive power, discriminating well between good and unwanted outcomes. 

If factors are causal, the proportional reduction in the unwanted outcomes likely to occur given
elimination of the risk factor (attributable risk) can be calculated. In this paper, using data on risk factors and 
outcomes collected retrospectively, causality cannot be proven. However, we think the identification of specific
environmental and household indicators for predicting child mortality in Liberia and its planning regions can 
provide useful and new information for planners. 

The role of environmental factors 

The focus of this study is on children under five years of age. This group is one of the most vulnerable 
groups to risks associated with adverse living conditions. Whether a child survives his first five years or not
depends on the interaction of many environmental, social, biological and chance factors. Attempts to model this 
process within a general conceptual framework by Mosley and Chen (1984), later refined by van Norren and van
Vianen (1986), provide some ordered way of examining specific aspects of this complex process (see Fig. 1). In 
this study we take as our starting point the assumption that physical living conditions and household structure 
are powerful predictors of child death or survival. The initial step in the analysis is to quantify the strength of
these factors for predicting child death, and secondly to examine the interactions between these selected 
environmental variables, and thirdly to look at the possible confounding of the relationships beLween
environmental risk factors and child death by some social attributes of the family. Because ecological factors and
the distribution of resources vary by region these relationships are also examined within regions of Liberia. The
results are also meant to be of practical use in planning and resource allocation at the national and regional level. 
This study will assess the usefulness of DHS data for this purpose. 

Models of childhood mortality and evidence from previous studies 

The Liberian DHS Survey provides new nationwide data which can allow the examination of the role
of selected environmental factors in child survival. These environmental factors, source of water supply, type
of sanitation facility available, and quality of dwelling (as measured through several proxy variables) have been
linked to morbidity and subsequent mortality in a number of studies (see a review in relation to nutritional 
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status in Victora, et al., 1986). Information is also available about certain social characteristics such as maternal 
education which have been shown to mediate the relationship between environmental risk and the outcome of 
a child death (Esrey and Habicht, 1988). Thus we can quantify the risk associated with exposure to these 
environmental variables while adjusting for the effects of mediating variables. 

We do not intend to provide a comprehensive test of the entire model, nor do we attempt to explain
all differentials in child mortality in Liberia. Our purpose is to identify environmental risks of early death and 
to examine in some detail observed social factors which may influence these effects. This information could 
prove useful in planning interventions or allocating services. 

We have specified that our main interest is in environmental risk factors; in the van Norren and van 
Vianen model these are "exposure" variables, that is, they relate to the prcbab;!ity the-t achild will or wi! not 
be exposed to contamination by pathogens in the environment. The variables are potential risk factors, or 
indicators, for early death because they have been shown to be correlated with level of environmental 
contamination and thus potential exposure to disease: source of water supply, as well as amount of water, 
available to a household can indicate level of contamination (Victora, Smith and Vaughan, 1986; Pickering,
Hayes and Tomkins, 1986); safety indicated by type and material of dwelling (Tekce and Shorter, 1984; Puffer 
and Serrano, 1973); and potential for contamination by human waste can be indicated by type of toilet facility
available (Rahman, et al., 1985); crowding in households has been associated with increased morbidity and case 
fatality rates due to measles and other diseases (Aaby, et al., 1984; Rahman, et al., 1985). 

The observed relationships betcen these main study variables and mortality will also be examined 
taking into account parental education, migrant status, use of health facilities and ethnic group to both the 
probability of exposure to the risk factor and to the probability of death. 

Parental education has been shown to have an independent effect on child survival, but can also be a 
determinant of a household's assets and physical living conditions as well as of health service use. (See Cleland 
and van Ginneken, 1987 for a review of the evidence.) Farah and Preston (1982) found evidence in their study
of child mortality in Sudan that maternal education may aid in overcoming a hostile environment, suggesting that 
it provides sQme personal resources to substitute for unsatisfactory environmental resources. They found, 
however, that large regional mortality differences persisted even after controlling for parental education, 
employment status, type of marriage and housing structure indicating that regional differences in mortality are 
not wholly attributable to differences in the distribution of those variables. Variations in the general level of 
development, health system development and in particular the disease environment, all community level factors, 
play a large role in mortality variation. (See Blacker, 1988 for a review of this issue.) 

Access to health facilities may be associated with community levels of development which usually mean 
powerful inter-correlations between access and socioeconomic status, educational levels and living conditions. 
Health and sickness care has been shown to be related to maternal education and father's occupation in squatter
settlements of Amman (Tekce and Shorter, 1984). Parental education and a brief list of possession of modern 
goods are the only measures of socioeconomic status available to us in the DHS data. The possession of modern 
goods is not an ideal measure however, because a credit system operates in Liberia; possession of goods doesn't 
necessarily mean that a family has the means to pay for them. 

Migrant status, though a lifetime measure is all we can devise from our data, has been shown to affect 
mortality levels negatively (Hill, 1988) because migrants are often those who are moving from situations where 
they cannot make an adequate living, and they are likely to be a destitute group. The opposite situation could 
also occur in different circumstances: if those migrating are upwardly mobile (more educated people moving 
to cities for better jobs) then we would expect this to be reflected in a lowering of mortality in the destination 
area. 
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3. METHODOLOGY OF THE STUDY 

Study variables 

The dependent variable used is survival status of the child at the time of the survey. We examine all 
births in the last five years and the exposure to the risk (independent) variables of those still alive at interview 
compared to those who have died. This allows us to focus on recently born children. Living conditions at the 
time of survey are our measures of exposure status to environmental and household risk factors. 

Environmental risk factors identifiable in the data are: 

a) water source in the dry season -- piped into the house, outside pipe, well, with and without 
cover, and river or stream or other source; 

b) toilet facilities -- flush toilet, private and public outside toilet, and bush or no facility available; 
c) household size -- total number of people residing in the household; 
d) material of the dwelling roof -- thatch, zinc or metal, and concrete and asphalt roofs. 

Other variables found to be important to the risk of childhood death, either in thcse data (DHS, 1986) 
or elsewhere, and therefore included as possible confounding factors are: maternal literacy and father's 
education, migrant status of the mother (ever or never-migrated in her lifetime), socioeconomic status (measured
through a four-item scale of possessions), ethnicity (measured through membership in one of four linguistic
groups), access to health services (measured through asking those who knew of a clinic how long it took to reach 
a clinic) and length of preceding birth interval and urban vs. rural residence. The latter two factors have already 
been shown to be associated with child survival in Liberia. 

Other factors, such as maternal age and parity, usually associated with survival did not vary by presence
of the main risk factors: sanitation, water supply, household size and material of roof, and thus were not 
considered as possible confounding factors, though they may be independently indicative of risk. 

It is important to examine children who are most likely to have been exposed to these risks for their 
lifetime, an assumption not badly violated by using children born during the five years preceding the survey.
The purpose of selecting this sample of children is that the role of environmental factors and living conditions 
on child mortality requires that these exposures are measured as close to the outcome event as possible. If 
other measures of child mortality were used, based on the number of children a woman has borne, for instance, 
this requirement would be more difficult to meet. Although life-tables from the birth histories could be 
calculated, we decided against using this in the analysis because age-heaping in these data is severe and because 
we were primarily concerned with recent under-five mortality, which is not easily measured in period life-tables. 
We would have to calculate life-tables based upon as much as 10 years of births to get reliable measures of q(5).
Controlling for more than one variable while examining life-table probabilities of survival by risk factor exposure,
especially in the regional sub-samples, would lead to huge sampling errors due to small numbers. Since the birth 
histories provide us with data on recently-born children and information on their living conditions from reports
by their mothers we have chosen to use this data source. Children reported not to be living with their mothers 
are included in the analysis as this is a way of controlling for the unknown mortality risks among children who 
are fostered out of their household of birth. 

High fertility women are more likely to contribute more than 1 child to our defined sample than are 
women of low fertility, and this quality may also be related to the probability of a child death. However, it is 
unlikely to have much effect on our results. One reason for this is that a woman contributing one live and one 
dead child to the sample would have the effect of cancelling out of the sample. The bi-variate analysis was 
carried out restricting the sample to births in the last three years in order to eliminate a possible bias resulting
from multiple children of one mother. The results showed no differences and this analysis was subsequently 
dropped. Multiple children from the same household were not identified. Any bias from this source would only 
serve to diminish the strength of relationships found. 

Time trends in mortality were examined for several key variables and found to be unimportant. 
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The analysis, by grouping all births in the last five years together, ignores differences which may exist 
between risk factors for infant (under age 1) and for early child (1-4) mortality. This would again lessen the 
strength of any risk factors found, since their effects would be averaged over the age groups. The reasons for 
our choice are explained above. 

Data 

The information used to prepare this report comes from the Liberian Demographic and Health Survey, 
which was conducted from February to July, 1986. The first country study reported age heaping at 12 months 
of age, (Chieh-Johnson et al., p.69). 

Figure 2 shows births by month in the immediate five years preceding the survey. There are two main 
clusters of children between age 0 and 12 months and between ages 30 to 50 months suggesting possibly that the 
shifting of younger children closer to the date of the survey and moving relatively older children further away 
in time, thereby revealing a deficit of births between 20 and 30 months ago. Our analysis groups all those born 
in the last five years together and so does not rely on precise date reporting. (Dates of death are similarly 
heaped. See Chieh-Johnson, et al., 1988.) 

As reported in Table 3, the missing cases are negligible for the environmental and socioeconomic 
exposure factors. Only those questions which were asked of sub-groups in the sample (father's education asked 
only of those mothers who were ever married, polygynous status asked only of those currently married, travel 
time to clinic asked only of those who knew of a clinic) show significant numbers filtered out. 

Sample 

The sample consists of 5,604 children, all those born during the preceding five years to mothers 
interviewed in the survey. Over-sampling in two domains of the survey requires that children from those areas 
be given weights based on the sampling fraction used for national analysis. This weight is based on the number 
of households sampled, but it is considered adequate for this use under the assumption that numbers of births 
(fertility rates) do not differ significantly within these over-sampled areas. 

Table 2 displays the actual and weighted numbers of births and proportions dead among these births. 
All analyses on the overall sample were weighted. Separate regional analyses were carried out. The distribution 
of this sample is also shown in Table 2. 

Table 3 shows the distribution of the study variables across the sample, including the weighted numbers 
of births and the percent in each category of the variable in the sample. Close to one-fifth (17 percent) of all 
children born in the last five years have died. Adjusting for the design effect of the sampling method used, the 
95 percent confidence interval for this proportion is 16.8 percent to 19.3 percent of all live births in the five years 
preceding the survey. 

Considering our four main areas of interest in this analysis as previously identified, we see from Table 
3 that the proportions of births belonging to households with access to pipe and well water (dry season) are 
nearly identical, while 36 percent rely on other sources (water from a river or stream). Forty five percent of all 
households have no toilet facilities. 

About 80 percent of the sample live in dwellings with zinc or metallic roofing, making this measure of 
dwelling quality unsuitable for risk factor analysis because of the limited distribution of the sample over 
categories. Seventy percent have ill~ierate mothers although of currently married parents 45 percent have fathers 
with some education; 43 percent belong to medium sized households (6 to 10 people); more than half (52 
percent) have mothers who migrated at some time in their lives. 

Most have married mothers with whom they live. The fact that 12 percent of all living children live 
away from their biological mothers might prove consequential for childhood survival. Fostering out of own 
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children is a common practice in Liberia. Since data on previous fostering of dead children was not collected, 
we are unable to examine the importance of this factor. 

Most mothers of the children in the sample are from rural areas (59 percent). Of the 83 percent ofmothers who know of a clinic, 37 percent live a few minutes from a health clinic, while nearly 15 percent live 
more than an hour from a clinic. These latter are primarily in rural areas. 

There are slight variations in mortality in counties where substantial development had previously takenplace (for example, Nimba). Proportions dead by planning region are also shown graphically in Fig. 3. 

Analysis 

Two separate analyses of the bi-variate relationships between the chosen risk factors and child mortalitywere carried out. First, the weighted population-based national sample of children was examined and propor­
tions of children dead by risk factor category calculated. Risk ratios were computed with reference to the 
category hypothesized to have the lowest risk of dying (see Appendix 1, Table 1A). 

Based on the findings of this exploratory analysis, a second analysis was carried out with some variables
re-categorized to maximize the possibility of finding strong risk factors as well as to facilitate analysis and 
interpretation of results. 

A multivariate analysis using logistic regression procedures to calculate odds ratios for exposure
categories of the main study variables (water supply and sanitation) adjusted for the effects of hypothesized
confounding variables (maternal literacy, urban-rural residence, sex, birth interval length, linguistic group [as a 
proxy for ethnic group] and access to health services) was also carried out. 

Logistic regression is an appropriate method for multivariate analysis when the dependent variable isdichotomous. Because our dependent variable is whether the child survives or dies, and thus as a probability itmust range between 0 and 1, the logit transformation is used. The independent variables are then regressed on
survival status as in the following model: 

logit (z) = In Z/1-Z = a + 81X1 + 132X2 . ......... + BkXk.
 

If the right hand side = 1, then Z can be expressed as a function of 1 as: 

Z = el/ 1 + e1 

where Z = the logit transformation of survivorship status, that is the log of the odds of surviving. The differences 
in these are odds ratios, estimates of relative risk. 

B = quantification of the log odds ratios; and 
X's = independent variables. 

The adjusted odds ratios found were then used as estimates of relative risk and 95 percent confidence intervals 
were calculated. 

Interactions between water supply and sanitation facilities and between water supply, sanitation andmaternal literacy were also evaluated. They were found to be non-significant and interaction terms were not 
included in the final models presented here. 
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4. RESULTS 

Bivariate Analysis 

The relationship between all risk factors and the proportion of children dead among births in the last 
five years isprovided in Table 4. (Results of an exploratory analysis are presented in Appendix 1. A relationship 
between small household size and childhood mortality was found, but this was due to high proportions dead in 
households comprised of fewer than three people and thus probably indicates confounding by death of the only 
child. Thus this variable was dropped as a possible risk factor, as the number of adults and children in the 
household could not be disentangled.) 

Childhood mortality as measured by proportions dead of births in the last 5 years, is higher by 20 
percent where there are no toilet facilities as compared to those with -cess to either flush or outside toilets. 
When household water source is a river or stream, risk of a child death is 1.3 times that of children in households 
where water is from a piped source. There is no difference in risk between children in households with well 
water supply when compared to those with piped water supply. 

Rural residence carries a 12 percent higher risk than urban residence and the farther one lives from 
a clinic or health facility, the higher the risk of dying, though this relationship was statistically significant only 
for the group living more than 1 hour from a health facility. 

Male children had a slightly elevated and statistically significant risk of dying as compared to female 
children. 

Children of illiterate mothers have a risk of death 1.3 times those of literate mothers (p<.01). The 
relationship held also for fathers with no education, but was not as strong. Children born less than two years 
after the previous child were 1.5 times more likely to die than those born 4 or more years later. Both of these 
relationships were statistically significant. 

Children of Mande-speakers have a lower risk than those of Kru and Mel-speaking parents, though 
the relationship is not statistically significant. The ethnicity variable has been recoded into broader linguistic 
groups. 

Concerning access to health services, there is some difference at the national level in risk of death 
between those living in close proximity to a clinic or living far from it (RR = 1.3). The proportions dead 
increase with distance from a clinic. The observed differences are significant and remain unchanged when 
urban-rural residence in controlled. In urban areas, however, children living more than an hour from a clinic 
have twice the risk of child death of children in households less than a quarter of an hour from a clinic. 
However, this group is very small in urban areas (69 respondents) and such a strong relationship is not seen in 
rural areas. 

Children of mothers who had ever migrated had a small but significantly elevated risk of death compared 
to those whose mothers had never migrated. 

The only measure of socioeconomic status, other than education, which was available in the data set 
was a scale of modern possessions. Though the proportions dead increased regularly with decreasing number 
of possessions (ranging from none to all four possessions: bed with mattress, table with chairs, refrigerator and 
radio) the relationship was not statistically significant. 

No single risk factor in this analysis can be shown to have a very strong relationship with early childhood 
death. Having no toilet facilities appears statistically significant, but is not a very strong risk factor. Water 
supplied from a river or stream carries a significant and elevated risk of' death. 

Table 5 shows the results of some three-way cross-tabulations of proportions dead by toilet facilities 
and water supply, controlling for parental education and for urban and rural residence. 
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If mothers are literate, presence of a toilet facility is associated with a significantly decreased risk of 
death (40 percent lower risk) but if the mother is illiterate toilet presence makes no difference. The same 
relationship was found when paternal education was examined. 

Having a river or stream as a source of water rather than a piped or well source increased risk of death 
for children regardless of whether they had a literate or illiterate mother. 

In rural areas having a toilet facility, as opposed to no facility, significantly lowered risk of death, while 
in urban areas type of toilet facility made no difference in risk. The same was true of water supply, where an 
increased risk (O.R. 1.4, p <.05) was found only in rural arear for those with water supply from a river or stream. 
Water supply in urban areas was not associated with significantly increased risk of death, though few urban 
households took their water from a river or stream. 

Multivariate Analysis 

We see from these results that rural-urban residence and maternal literacy are confounding the results 
to some extent. Thus, we estimated adjusted odds ratios and 95 percent confidence intervals for each 
environmental factor in the model controlling for combinations of possible confounding variables. These odds 
ratios can be interpreted as indicating the risk of a child death relative to the reference category of the variable, 
when all other factors included in the model are held constant. 

Both of our primary environmental predictors of child death, water supply and sanitation, were separately
entered into a model which included the other variables found to be significant predictors of mortality: urban­
rural residence, sex of child, literacy of mother and preceding birth interval length. The results are presented 
in Table 6. 

When all other factors in the model are held constant, toilet facilities (some vs. none) cease to be a 
significant predictor of child death. Water supply from a river or stream vs. piped (or well) supply remains a 
significant predictor of death (1.3 times the risk for those without piped or well water) when the other factors 
are held constant. Water supply remains a significant risk factor when sanitation facilities are also included in 
the model (full model). No interactions were found between water supply and sanitation, or between water 
supply or sanitation and literacy of mother and thus were not included in the final model. 

Rural vs. urban residence ceased to be a predictor of mortality when other factors were held constant, 
but several non-environmental factors remained significant when all others were included in the model. These 
were: illiterate mother (1.4 times the risk of death of children with literate mothers), preceding birth interval 
less than two years (1.6 times the risk compared with those with long birth intervals), and male sex (males had 
1.2 times the risk of female children). Mande-speakers had a significantly lower risk of death than did other 
linguistic groups when compared to a residual category of "other" language groups. Access to health facilities 
did not emerge as a significant risk factor, nor did its inclusion in the model change any of the relationships 
already noted. Table 7 provides a summary of these results. 

Because a large proportion of the deaths occurred to neonates, it was expected that effects of 
environmental factors would be diminished somewhat, but a separate analysis eliminating children who had not 
reached at least one month of age, as well as an analysis only of children who had lived to at least 6 months of 
age, did not increase the strength of the risk factors significantly and is not reported here. 

Because results may prove useful to those planning strategies to improve life chances of children below 
age five, results of a multivariate analysis by plannirg regions is presented in Appendix 2. Though small numbers 
in some regions contribute to lack of significant differentials, the results are indicative of general trends and may 
be of use to planners. The following section is devoted to further discussion of their significance. We also 
outline recommendations for future studies of mortality in Liberia. 
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5. DISCUSSION 

The Liberian Government approved in 1987 a national population policy for the achievement of 
socioeconomic development (Liberia, 1987). In the context of our findings, two points in the policy document 
should be mentioned. 

First, the plan states that: 

The present health policies and delivery systems should be reviewed and the strategy of the primary
health care program in implementing health for all by the year 2000 should be accelerated. The 
involvement of the community in the planning and implementation of such program shall be encouraged
(p. 12). 

The plan goes on to state that: 

In the implementation of the PHC (Primary Health Care) program, special attention shall be given to 
preventive measures which include nutrition, health education, Maternal and Child Health care,
environmental education, immunization, communicable disease control and surveillance, clean rural 
drinking water supply, family planning, oral rehydration therapy and breast-feeding (p. 13). 

From the viewpoint of the allocation of scarce resources to preventive and related strategies to 
ameliorate high risks of childhood mortality, which also reflect the general health status of the society,
identification of need based on the significant findings of this analysis would be desirable. If strong risk factors 
had been found, especially those ,menable to action such as the environmental factors which were the main focus 
of this analysis, policy formulation might be aided by these findings. 

Our results do not highlight any very strong independent predictors of child death. The environmental 
risk factors examined are particularly disappointing in their ability to discriminate between households at high
and low risk of child death. Possible reasons for this lack of discrimination are discussed below. It is clear that 
water supply from a river or stream, which includes about 36 percent of all households in Liberia, is an 
independent predictor of child death. The risk it carries is about 30 percent higher than that for other types of 
water supply. This is also true of the other independent predictors of child death: maternal literacy, birth interval 
length and sex of child. However, these risk factors are far less amenable to intervention or public action to 
change them than are the environmental factors we examined. 

Our conclusion must be that water and sanitation are only a small part of the picture of childhood 
mortality in Liberia and that planners must look elsewhere for definitive predictors to use in targeting high risk 
groups or in planning interventions which would result in a large reduction in child deaths. The population risk 
attributable to poor (river or stream) water supply is only about 10 percent of total child deaths in our sample,
if the data allowed inference of a causal connection between water supply and childhood mortality. 

These results are disappointing because they are only indicative of possible relationships and not strong
enough to base strong recommendations for action upon. One reason why none of the measured household 
characteristics pertaining to environmental conditions proved its discriminatory power in the analysis is, we 
believe, the lack of clear hypotheses or theory underlying the construction of the survey instrument. Were the
questions and categorizations for these variables appropriate for the setting in which the study took place? Could 
clearer discriminators be found between type or quantity of water supply and child death or between sanitation 
facilities and child death? We found that source of water remained asignificant predictor of a child death when 
sanitation facilities, maternal literacy, ,esidence, birth interval length, sex, linguistic group and access to services 
were held constant. The difficulty in interpreting this finding lies in the lack of specificity of the questions asked. 
Are house'holds with water supplied by pipe or well likely to have larger, easily collected quantities of water 
available for use in the home? Or are these sources less likely to be contaminated, and thus provide protection
against disease not afforded by river or stream water supplies? Is it water quality or quantity which is important
and are these differences masked in our findings, thereby reducing the strength of the relationship? If knowledge
of local conditions were combined with findings from other studies of the sanitation and water supply - mortality
relationship, which indicate that quantity of water available to a household is more important than quality of the 
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water supply, categorization of the responses to the question on water supply would have been quite different. 
Other key environmental factors such as type of housing and degree of crowding in the household were either 
not sufficiently discriminatory or were not possible to measure with the items in the questionnaire. Planners and 
researchers can take into account this lack of strong predictors in the design of furthe, studies of risk factors. 

Another possible reason for the lack of strong environmental piedictors of childhood mortality could 
be that characteristics of individual households are just not as important as some other, unmeasured or 
unconsidered factors which have far greater predictive power. Causes of death, about which we have no 
information in these data, may be related to other environmental conditions which are not measured by or 
captured in these data, such as climate and vector-related disease. The effects of the general societal level of 
sanitation or climate may over-ride any effects at the level of the household environment. 

Many other possible risk factors for childhood mortality which were not considered in this analysis are 
addressed in the planned national Primary Health Care program, such as breastfeeding, nutrition and 
immunization. Further analysis of these data may lead to clearer indicators for targeting high-risk groups based 
not on characteristics of the environment (exposure variables) but on "constitution" or "nutrition" variables in the 
Van Norren and van Vianen model. 

The findings of this analysis serve to emphasize also the diversity in analyses based on risk predictors.
No two contexts seem to produce results which are the same. Victora, in Brazil, found sewage disposal highly
significant in predicting nutritional status, but family income and father's education were the most important
predictors and effects of access to piped or treated water less important (1986a). In relation to mortality, he 
found that water source and sanitation facilities became unimportant after controlling for a range of 
socioeconomic variables (1986b). 

Rahman, et al., (1988) in a prospective study of risk factors for infant mortality in Bangladesh found 
large effects of lack of latrines (OR = 3) and for larger households compared with smaller ones (OR= 1.5).
Water supply was associated with post-neonatal mortality, but was not statistically significant. Neonatal mortality 
was fouxrd to be completely unrelated to environmental factors. Only one constructed measure of socioeconomic 
status was used as a control in that analysis and differences in mortality by SES were small (1.3) and non 
significant. Only 11 percent of households had a latrine, which suggests that those with latrines were a select 
group. 

Results from Malaysia (Esrey and Habicht, 1988) indicate that literate mothers can protect their infants 
in environments lacking toilets and can better use piped water (than can illiterate mothers) for better hygiene 
for their infants. 

These are to cite but a few recent examples from the literature. They indicate that measurement of 
environmental factors must be situation-specific and measurement instruments (in the case of surveys, the 
categorization and questions asked) must be clearly connected to hypothesized relationships which are to be 
tested in the subsequent analyses. Some of the findings presented here should provide a basis for planning of 
in-depth studies of childhood mortality in Liberia. 

NOTE 

1 These two areas of the country were over-sampled in the Demographic and Health Survey in order that 
separate estimates could be made for those regions. These areas are the object of planned intervention 
programs and baseline estimates for these areas were needed for evaluation purposes (Chieh-Johnson, 
et.al., 1988). 
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Table I Liberia: Trends in socioeconomic and demographic variables 

Variable estimate 

Population (000's) 
Population growth rate 
Infant mortality 
Child mortality 
Crude death 	rate 
Crude birth rate 
Total fertility rate 

Percent population urban 

Life expectancy 

Population per physician (000's) 

Population per nurse (000's) 

GNP per capital ($) 


National Population Policy
 

Sources: 1	The World Bank. 
World Bank. 

1965 1975 Most recent
 

1,187 1,590 2,327 
3.0 3.2 

138 	 112 144 (2)
 
32 28 89
 
21 17 13
 
46 50 46
 

6.4 6.5 6.6
 
22 30 40
 
44 49 54
 
12.4 12.4 9.3 
2.3 0.9 2.9
 

240 410 450
 

1988. Social Indicators of Development, Washington, DC, 

2 Chieh-Johnson, D., et al. 1988. Liberia Demographic and Health Survey 1986. 
Bureau of Statistics., Ministry of Planning and Economic Affairs/Institute of 
Resource Development, Westinghouse. 
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Table 2 	 Proportions dead by region and planning region, Liberia, 1986 births in the last 
five years 

Proportion N N
Region 	 dead (unweighted) (weighted) 

Sinoe .196 917 165
 
Grand Gedeh .183 1,073 341
 
Montserrado .180 1,013 1,394
Rest of country .168 2,601 3,580 

N 
Planning region2 	 (weighted) 

1. Core (includes Monrovia) 	 .176 2,074 
2. Bassa 	 .247 597 
3. Sinoe 	 .196 165 
4. Maryland 	 .184 172 
5. Lofa 	 .140 442 
6. Bong 	 .133 725 
7. Grand Gedeh 	 .183 341 
8. Nimba 	 .143 760 
9. Capemount 	 .209 204 

ALL 	 .173 5,480 

Notes: 	 1 DHS grouping of counties (Chieh-Johnson, et al., 1988.) 

2 Grouping based upon 13 counties and development criteria devised by one of 
the authors (A1-H.C.) 
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Table 3 Distribution of the sample by categories of study variables 
(weighted frequencies and percent) 

TOILET FACILITIES
 
Access to flush toilet or outside latrine 

No facilities 

Missing 


WATER SUPPLY SOURCE (DRY SEASON)
Pipe (into house or outside) 
Well 
River, stream 

HOUSEHOLD SIZE
 
Less than 5 members 

5 or more 


MATERIAL OF ROOF 
Thatch 
Zinc, metal 
Concrete 
Asphalt, asbestos 
Others 

LINGUISTIC GROUP 
Mande-speaking 
Kru-speaking 
Mel-speaking 
Other 
Missing 

POSSESSION OF GOODS SCALE 
0 
1 

2 

3 

4 

Missing 


RESIDENCE 
Urban 

Rural 


EVER-MIGRANT 
Yes 
No 

Missing 


SEX OF CHILD 
Male 
Female 

N 


2,986 
2,486 

8 

1,846 
1,655 
1,979 

1,120 
4,360 

603 
4,581 

37 
242 

1 

2,608 
1,213 

702 
727 
230 

530 
1,114 
1,577 
1,324 

906 
9 

2,238 
3,242 

2,860 
2,591 

29 

2,825 
2,655 

%
 

54.5 
45.4 

.2 

33.7 
30.2 
36.1 

200.4 
79.6 

11.0 
83.8 

0.7 
4.4 

.0 

47.6 
22.1 
12.8 
133 

4.2 

10 
20.3 
28.8 
24.2 
16.5 
0.2 

40.8 
59.2 

52.2 
47.3 
0.5 

51.6 
48.4 
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Table 3 (continued) 

MATERNAL LITERACY
 
Literate 

Illiterate 


PRECEDING BIRTH INTERVAL 
LENGTH (ORDER 2 AND OVER)

Less than 2 years 
2-3 years 
More than 4 years 
Missing (not applicable) 

TIME TO NEAREST CLINIC 
0-15 minutes 
16-30 minutes 
31-60 minutes 
More than 1 hour 
Does not know a clinic 

PLANNING REGIONS 
Core (includes Monrovia) 
Bassa 

Sinoe 

Maryland 

Lofa 

Bong 

Grand Gedeh 

Nimba 

Capemount 


HUSBAND'S EDUCATION 
No education 

Some education 

Don't know 

Missing 


MARITAL STATUS 
Married 
Not living together 
Missing 

N 

1,614 
3,867 

1,260 
2,199 
1,889 

132 

2,042 
888 
785 
815 
950 

2,074 
597 
165 
172 
442 
725 
341 
760 
204 

1,828 
2,218 

786 
648 

4,364 
586 
556 

% 

29.4 
70.6 

23.0 
40.1 
34.5 
2.4 

37.3 
16.2 
14.3 
14.9 
17.3 

37.8 
10.9 
3.0 
3.1 
8.1 

13.2 
6.2 

13.9 
3.7 

37.8 
45.9 
16.3 

88.2 
11.8 
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Table 3 (continued) 

KNOWS A CLINIC 
Yes 
No 

POLYGYNOUS STATUS 
Polygynous 
Not polygynous 
Missing 

RESIDENCE OF CHILD 
With mother 
Elsewhere 
Missing 

N 

4,682 
838 

1,686 
2,673 
1,099 

3,973 
560 

1,307 

% 

87.0 
13.0 

38.7 
61.3 

87.6 
12.4 
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Table 4 	 Proportion of children 
LIBERIA, 1986 

WATER SUPPLY DRY SEASON 
Piped water 
Well 
River, stream, other sources 

TOILET FACILITIES 
Access to flush or outside latrine 
No facilities 

RESIDENCE 
Urban 
Rural 

SEX OF CHILD 
Male 
Female 

HUSBAND'S EDUCATION 
No education 
Some education 

MAITERNAL LITERACY 
Literate 
Illiterate 

dead among births in last five years by key variables: 

Proportion N Risk 
dead (weighted) ratio 

.158 1,846 ­

.153 1,655 .97
 

.204 1,979 1.29
 

.160 2,986
 

.188 2,486 1.18*
 

.162 2,238 ­
.181 3,242 1.12
 

.185 2,825
 

.160 2,655 1.16**
 

.177 1,828 ­

.166 2,218 1.06*
 

.140 1,614 ­

.187 3,867 1.34'*
 

BIRTH INTERVAL LENGTH (PRECEDING)
 
Less than 2 years 

2-3 years 

4 years or more 


LINGUISTIC GROUP 
Mande-speaking 

Kru 

Mel 

Other 

Missing 

EVER-MIGRANT 
Yes 
No 

.231 1,260 1.58** 

.150 2,199 1.03 

.146 1,889 ­

.145 2,608 ­

.185 1,213 1.3 

.235 702 1.62 

.177 727 1.22 
- 230 ­

.185 2,591 1.15* 

.160 2,860 ­
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Table 4 (continued) 

Proportion N Risk 
dead (weighted) ratio 

POSSESSIONS SCALE 
0 .184 550 1.25 
1 .183 1,114 1.2 
2 .183 1,577 1.2 
3 .166 1,324 1.1 
4 .147 906 -

TIME TO CLINIC 
0-15 minutes .159 2,042 
16-30 minutes .163 888 1.02 
31-60 minutes .183 785 1.15 
More than 1 hour .201 815 1.26 

Notes: - denotes reference category for risk ratios; * significant at < OR .05 level; 
** significant at < .01 level 
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Table 5 Proportions dead of births in the last five years by environmental factors 
controlling for maternal literacy, urban-rural residence 

TOILET AVAILABLE 
No 
Yes 
Odds ratio 

WATER SUPPLY 
Pipe, well 
Stream, river 
Odds ratio 

SANITATION FACILITY 
Yes 
No 

WATER SUPPLY 
Pipe, well 
River, stream 

**Significant at < .01 level 

No 

.191 

.182 
1.05 

.142 

.185 
1.3 

Urban 

.163 

.154 

.160 

.197 

Mother Literate 

Yes Odds ratio 

.175 1.09 (NS) 

.129 1.41* 
1.36" 

.102 1.4 

.157 1.2 
1.5 NS 

Residence 

Rural Odds ratio 

.155 .95 

.193 1.25"* 

.148 1.08 NS 

.204 .97 NS 
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Table 6 Results of logistic regression analysis 

Odds ratio 95% confidence 

MODEL 1 

VARIABLES IN MODEL: 

WATER SUPPLY 

River vs. pipe 
Well vs. pipe 

SANITATION 
Access to facility vs. none 

1.3 
.95 

.93 

(1.59-1.08) 
(NS) 

(NS) 

MODEL 2A 

VARIABLES IN MODEL: 

WATER SUPPLY 
River vs. pipe 
Well vs. pipe 

MOTHER'S LITERACY 
Illiterate vs. literate 

MILIEU 
Rural vs. urban 

BIRTH INTERVAL LENGTI-K 
<2 years vs. 4 or more years 
2-3 years vs. 4 or more years 

SEX 
Female vs. male 

1.36 
.98 

1.35 

.90 

1.5 
.88 

.85 

(1.38-1.34) 
(1.2 - .80)NS 

(1.61-1.13) 

(N.S.) 

(1.8 -1.25) 
(1.04- .74)NS 

(.99 -. 74) 

MODEL 2B 

SANITATION FACILITY 
Some vs. none 

MATERNAL LITERACY 
Illiterate vs. literate 

.89 

1.37 

(1.06- .75)NS 

(1.06- .75)NS 
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Table 6 (continued) 

MILIEU 
Rural vs. urban 

PRECEDING BIRTH INTERVAL 
<2 years vs. 4 years or more 
2-3 years vs. 4 years or more 

SEX 
Female vs. male 

FULL MODEL 

VARIABLES IN MODEL: 

WATER SUPPLY 
River vs. pipe 
Well vs. pipe 

SANITATION 
Some facility vs. none 

MATERNAL LITERACY 
Illiterate vs. literate 

MILIEU 
Rural vs. urban 

PRECEDING BIRTH INTERVAL 
<2 years vs. 4 years or more 
2-3 years vs. 4 years or more 

SEX 
Female vs. male 

LINGUISTIC GROUP 
Mande-speaking vs. other 
Kru-speaking vs. other 
Mel-speaking vs. other 

Odds ratio 

1.00 

1.5 
.88 

.85 

1.32 
1.04 

.95 

1.36 

.93 

1.47 
.87 

.85 

.74 
1.02 
1.27 

95% confidence 

(1.2 - .85)NS 

(1.8 -1.27)
 
( .98- .74)
 

( .98- .74) 

(1.68-1.04) 
NS 

( .88-1.14)NS 

(1.63-1.14) 

NS 

(1.76-1.22) 
(1.03- .74)NS 

( .99- .74) 

( .91- .60) 
(1.28- .81)NS 
(1.6 - .99)NS 

http:1.76-1.22
http:1.63-1.14
http:1.68-1.04
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Table 7 Effects of sanitation and water supply on childhood mortality, adjusted odd ratios 

Water supply from Toilet facilities 
river or stream access to 

(95% CI) vs. pipe facilities vs. 
or well no facilities 

Odds ratio, adjusted for: 

1. 	 Maternal literacy, 
urban-rural residence, 
sex, birth interval 1.36 (1.38-1.34)** .89 (.75-1.05)NS 

2. 	 Water supply, sanitation, 
maternal literacy, 
residence sex, birth 
interval, linguistic 
group 1.32 (1.68-1.04)* .95 (.88-1.14)NS 

http:1.68-1.04
http:1.38-1.34
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Appendix 1 Results of Exploratory Analysis 

Table 1A 	 Proportion of 
LIBERIA, 1986 

Risk factors 

HOUSEHOLD SIZE
 
Small (<6) 

Medium (6-10) 

Large (11+) 


MIGRANT STATUS
 
Non-migrant 

Migrant 


DRINKING WATER
 
Pipe 

Well 

Others 


TOILET
 
Flush 

Out 

None 


BED WITH MATTRESS
 
Present 

Absent 


REFRIGERATION
 
Present 

Absent 


ROOF 
Thatch 
Zinc/metallic 
Concrete 

CLINIC 
Knows 
Does not know 

MOTHER'S EDUCATION 
None 
Primary 
Secondary or more 

ETHNICITY 
Mande 
Kru 
Mel 
Other 

children dead among last 

Risk 
ratio 

1.00 
0.76 
0.71 

1.00 
1.16 

1.00 
0.97 
1.29 

1.00 
1.27 
1.42 

1.00 
1.19 

1.00 
1.16 

1.17 
1.00 
0.81 

1.00 
1.00 

1.00 
0.85 
0.75 

Proportion 
dead 

.210 

.160 

.149 

.160 

.185 

.158 

.153 

.204 

.132 

.168 

.188 

.168 

.200 

.153 
.178 

.201 

.171 

.138 

.173 

.173 

.185 

.157 
.139 

1.00 .201 
1.27 .171 
1.62 .138 
1.22 .177 

five years births by risk factors: 

Standard Total N 
error (weighted) 

.007 1,743
 

.007 2,304
 

.007 1,433
 

.007 2,591 
.007 2,860 

.007 1,846
 

.007 1,655
 

.007 1,979
 

.007 619
 

.007 2,367
 

.007 2,486
 

.007 4,650 

.007 4,315 

.007 1,156 

.007 4,315 

.007 603
 

.007 4,581
 
.007 281
 

.007 4,642
 
838
 

.007 3,669
 

.007 927
 

.007 884
 

.007 2,608
 

.007 1,213
 

.008 702
 

.007 
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Table 1A (continued) 

Risk factors 

MARITAL STATUS 
Married 
Not living together 

ACCESS TO CLINIC 
0-15 
16-30 
31-60 
>60 

RADIO 
Listen 
Don't listen 

RESIDENCE 
Urban 
Rural 

REGIONS 
Sinoe 
Grand Gedeh 
Montserrado 
Rest of the country 

PLANNING REGIONS* 
1. Core 
2. Bassa 
3. Sinoe 
4. Maryland 
5. Lofa 
6. Bong 
7. Grand Gedeh 
8. Nimba 
9. Cape Mt. 

CHILDREN AT HOME 
None 
One to four 
Five or more 

Risk 
ratio 

1.00 
1.27 

1.00 
1.03 
1.15 
1.26 

1.00 
0.79 

1.00 
1.12 

1.09 
1.02 
1.00 
0.93 

1.00 
1.56 
1.19 
1.37 
0.94 
0.82 
1.11 
0.86 
1.31 

1.00 
0.28 
0.15 

Proportion 
dead 

.172 

.218 

.159 

.163 

.183 

.201 

.185 

.147 

.161 

.181 

.196 

.183 

.180 

.168 

.164 

.256 

.195 

.225 

.155 

.135 

.182 

.141 

.215 

.512 

.148 

.079 

Standard 
error 

.007 

.008 

.007 

.007 

.007 

.008 

.007 

.007 

.007 

.007 

.007 

.007 

.007 

.007 

.005 

.008 

.007 

.007 

.007 

.007 

.007 

.007 

.007 

.009 

.007 

.269 

Total N 
(weighted) 

586 

2,042
 
888
 
785
 
815
 

3,757 
1,692 

2,238 
3,242 

165 
341
 

1,394
 
3,579
 

2,074
 
597
 
165
 
172 
442
 
725
 
341
 
769
 
204
 

485
 
4,428
 

567
 

* Groups based upon similarity of development - type of economic activity, supply of 

educational and health facilities. 
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Appendix 1 

Table 2A Risk ratios: Risk factors of childhood mortality by region, LIBERIA, 1986 

Risk factors 

HOUSEHOLD SIZE 
Small 

Medium 

Large 


MIGRANT STATUS
 
Non-migrant 

Migrant 


DRINKING WATER
 
Pipe 

Well 

Others 


TOILET
 
Flush 

Out 

None 


BED WITH MATTRESS 
Present 
Absent 

REFRIGERATION 
Present 

Absent 

ROOF 
Thatch 
Zinc/metallic 
Concrete 

CLINIC 
Knows 
Does not know 

MOTHER'S EDUCATION 
None 
Primary 
Secondary or more 

ETHNICITY 
Mande 
Kru 
Mel 
Other 

Sinoe 

1.00 
0.65 
0.80 

1.00 
0.94 

1.00 
1.22 
1.03 

-
1.00 
0.91 

1.00 
1.26 

1.00 
0.74 

0.70 
1.00 
0.39 

1.00 
1.07 

1.00 
1.15 

-

1.00 
132 
1.30 
0.35 

Regions 

Grand 

Gedch 


1.00 
0.79 
0.88 

1.00 
1.31 

1.00 
0.98 
0.93 

1.00 
1.30 
1.86 

1.00 
1.17 

1.00 
1.57 

1.09 
1.00 

-

1.00 
0.69 

1.00 
0.80 

1.00 
2.37 

-

-

Mont- Rest of 
serrado the country 

1.00 1.00 
0.65 0.82 
0.63 0.71 

1.00 1.00 
0.82 1.38 

1.00 1.00 
1.74 1.08 
0.92 1.65 

1.00 1.00 
1.21 1.67 
1.14 1.99 

1.00 1.00 
1.11 1.24 

1.00 1.00 
1.24 1.25 

- 1.27 
1.00 1.00 
0.11 0.74 

1.00 1.00 
0.68 1.11 

1.00 1.00 
1.09 0.55 

2.18 

1.00 1.00 
1.36 1.01 
1.67 1.60 
1.07 1.33 
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Table 2A (continued) 

Risk factors 

MARITAL STATUS 
Married 
Not living together 

TIME TO CLINIC 
0-15 minutes 

16-30 minutes 

31-60 minutes 

>60 minutes 


RADIO 
Listen 
Don't listen 

RESIDENCE 
Urban 
Rural 

CHILDREN AT HOME 
None 

One to four 

Five or more 


CONTRACEPTION 
No 
Yes 

Sinoe 

1.00 
0.96 

1.00 
0.83 
0.92 
1.11 

1.00 
1.03 

1.00 
0.33 

1.00 
0.33 
0.20 

1.32 
1.00 

Regions
 

Grand 

Gedeh 


1.00 
1.05 

1.00 
1.29 
1.13 
1.30 

1.00 
1.05 

1.00 
0.26 

1.00 
0.26 
0.14 

0.97 
1.00 

Mont-
serrado 

1.00 
1.57 

1.00 
1.08 
1.28 
2.49 

1.00 
0.78 

1.00 
0.2,2 

1.00 
0.28 
0.19 

1.39 
1.00 

Rest of
 
the country
 

1.00 
1.16 

1.00 
1.02 
1.21 
1.24 

1.00 
0.77 

1.00 
0.29 

1.00 
0.29 
0.13 

1.36 
1.00 
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Appendix 2 Results of Analysis by Planning Region
 

Table 1 Prevalence of Risk Factors and Control Variables by Region (%)
 

Planning Regions* 

1 2 4 5 6 8 9 

CORE BASSA MARYLAND LOFA BONG NIMBA CAPEMOUNT 
(includes 

Monrovia) 

WATER SUPPLY 
% with river water 
% with well water 
% with piped water 

14.9 
18.3 
66.8 

75.6 
14.3 
10.1 

69.6 
30.4 

-

43.6 
45.5 
10.9 

16.9 
56 

27.1 

47.8 
41.7 
10.5 

79.1 
4.1 

16.9 

SANITATION 
% having access 
% no facility 

76.3 
23.7 

37 
63 

52 
48 

51.7 
48.3 

52.8 
47.2 

33.9 
66.1 

23.0 
77.0 

MATERNAL LITERACY 
% illiterate 57.7 88.9 64.8 83.2 82.0 67.4 85.8 

RESIDENCE 
% rural 20.6 78.6 65.6 81.9 94.7 81.9 76.4 

PRECEDING BIRTH 
INTERVAL 

% < 2 years 
% 2-3 years 

26.9 
37.4 

25.1 
42.2 

19.5 
42.3 

15.8 
42.3 

19.8 
43.8 

21.2 
44.2 

29.3 
43.5 

SEX 
% female 
N 

48 
2,074 

51.6 
597 

43.2 
172 

48.3 
442 

49.3 
725 

46.9 
769 

48.6 
204 

* These regions were grouped from smaller counties based upon criteria devised by one of the authors (Al-
H.C.). These are primarily areas with similar development features: type of economic activity, number of
health and education facilities. Two planning regions, Sinoe and Grand Gedeh, omitted due to zero 
observations in categories of variables included in regression equations. 
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Appendix 2
 

Table 2 Odds ratios for environmental risk factors by planning region'
 

Planning Regions 2 

1 2 4 5 6 8 9 

CORE BASSA MARYLAND LOFA BONG NIMBA CAPEMOUNT 

River water 

Have access 
to toilet 

1.22 

0.92 

1.06 

0.97 

.923 

0.33 

2.00 

1.92 

1.22 

1.05 

1.45 

0.60 

(16
16.6* 

3.2-1.69) 

1.30 

Illiterate mother 1.26 1.53 1.24 1.40 1.97 1.28 3.88 

Rural residence 0.80 2.2 0.77 2.7* 4.4' 0.53 0.22 

Short birth 
interval 1.30 2.01* 4.5* 1.36 1.57 1.23 2.14 

Female 0.93 0.59* 0.56 0.99 1.62 0.63* 0.40* 

N 2,074 597 172 442 725 760 204 

*Significant at 05 level 

1. 	Caution is urged in the interpretation of these risks, as the distribution of these risk factors varies 
considerably from one region to another. Comparisons should not be made between regions, but restricted 
to evaluation of the relative strength of the risks within regions. 

2. 	 Two planning regions are omitted due to zero observations in categories of variables included in the 
regression equations. 

3. 	 This co-efficient indicates the risk in this region of having river water as a source of supply compared 
to having well water. There are 0 households in this region with a piped water supply. 
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FIGURE 1 
A MODEL OF MALNUTRITION-INFECTIONS 

SYNDROME AND ITS DEMOGRAPHIC OUTCOME IN 
TERMS OF THE CATEGORIES: RISK FACTORS, INTERMEDIATE 

VARIABLES AND HOUSEHOLD CHARACTERISTICS 
household
 
characte­
ristics
 

demographic
 
composition "constiution var." "nutrition" variables
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legend:..---* effect
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Source: van Norrenl, B. and H.A.W. van Vianen (1986). The Malnutrition Infections 

SyndraT and its Deographic Outcame in Developing countries. The Hague: Dept. 

of Demography, Geog Institute State University, Gronigen, PCDR, Pub. No. 4. 



FIGURE 2 
BIRTHS BY MONTHS BEFORE SURVEY 
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FIGURE 3 
PROPORTION DEAD, BIRTHS IN LAST 
FIVE YEARS BY PLANNING REGION 
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INTRODUCTION 

Objectif de I'6tude 

L'Enqu~te Ddmographique et de Sant6 (E.D.S.) au Burundi a t6 exdcut6e en 1987 par ie D6partement
de la Population du Ministre de l'Int6rieur, avec l'assistance technique de lIlnstitute for Resource Development
(IRD). Les donn6cs utilis6es dans cette Ctude proviennent donc enti~rement de cette enquete. 

Au Burundi, les r6sultats de i'E.D.S. ont montr6 qu'il s'est produit un d6clin important de la mortalit6 
infantile (avant 1 an) et de celle de 'enfance (avant 5 ans) durant les cinq ann6es prdc6dant l'enqu~te (1982­
1987). De plus, on a trouv6 des variables diffdrentielles pour la mortalitd infantile et celle de l'enfance, telles 
que le lieu de r6sidence (rural/urbain), la r6gion naturelle, l'dducation de la mere, la paritd, l'intervalle entre 
naissances et 'fige de la m~re Ala naissance. 

Dans notre 6rude, nous irons plus loin. Les variables assocides Ala mortalitd seront divis6es en deux 
facteurs principaux, le premier d6finissant les conditions dcologiques et dconomiques de l'enfant, le second 
d6finissant la situation d6mographique du m6nage Ala naissance de 'enfant. Deux mesures ont 66 cr66es A 
partir des s6ries de variables. L'une a 6t bas6e sur les variables 6conomiques et r6gionales, l'autre sur les 
facteurs de f6condit6. 

Le d6clin de la mortalit6 infantile et de l'enfance ainsi que les variables diff6rentielles ont 6t6 examin6s
plus en d6tail dans cc rapport et trois indicateurs de la mortalit6 de l'enfance seront pr6sent6s: la mortalit6 
n6onatale, qui a W d6finie ici comme 6tant la proportion de d6cds survenus durant le premier mois de vie,
Ia mortalit6 des enfants ig6s de 6 A17 mois, d6finie ici comme 6tant la proportion d'enfants d6c6d6s durant 
cette priode, baste sur le nombre d'enfants survivants A l'5ge de six mois ct de Ia mortalit6 des enfants 5g6s
de 0 A4 ans, d6finie ici comme 6rant la proportion d'enfants mourant dans les cinq premi6res anndes de vie. 
Le d6tail des calculs sera pr6sent6 dans la partie mdthodologique. 
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L'E.D.S. a aussi fait une collecte d'informations sur la morbidit6 des enfants nds depuis 1982. Cesdonn6es comprennent des informations au sujet des cas de diarrh6e durant les 24 derni6res heures et les deuxderniares semaines, de fivre durant les quatre derni~res semaines, et de toux durant les quatre derni~ressemaines. L'occurrence de ces maladies a W examinde en utilisant les m~mes param~tres cr6bs pour l'dtude
de la mortalit6. 

Bien que PE.D.S. au Burundi constitut actuellement la source de donndes d6mographiques la plusliable, cela ne veut pas dire qu'elle est A !'abri de toute critique en ce qui concerne sa qualit6. Nous yreviendrons dans nore partie mgthodologique dans laquelle nous expliquerons pourquoi dans l'dtude de ]amortalit6 des enfants de 0 A 4 ans nous n'avons pas 6tudi6 la mortalitY, infantile qui est g6n6ralement unindicateur important dans I'6tude de la mortalit6 pour un pays. 

Giniralltis sur le Burundi 

Le Burundi a une superficie de 27.834 km2 dont 1.725 km2 sont occup~s par les eaux du lac Tanganyika.Sa population 6tait estirnie A4.922.000 habitants au 1/1/1987. La population urbaine 6tait autour de 180.000habitants, soit 170.000 dans la ville de Bujumbura et 10.000 dans la ville de Gitega. Ceci reprdsente environ 4pour cent de ]a population totale du Burundi. A cause de cc faible pourcentage et compte tenu de l'importancedu secteur urbain dans l'analyse, le milieu urbain dans le plan de sondage de 'E.D.S. a 6t6 sur6chantilloLn6 enappliquant un taux de sondage 5 fois plus 61ev6 qu'cn milieu rural. 

Le Burundi es' un pays enclavd, sans acc&s A la mer. Fssentiellement agricole (Aplus de 90 pour cent),il trouve sa principale source de devises dans la culture du-caf6, qui reste soumise aux conditions climatiques et aux cours internationaux du prix de cc produit. 

La Rdpublique du Burundi est sous-divisde en 15 provinces administratives, sous-divisdes elles-m~mesen communes. Celles-ci sont Aieur tour sous-divisres en collines de recensement, puis en sous-collines. 

Compte tenu de la grographie, du climat, de l'hydrographie et de l'agriculture du pays, le Burundicompte 11 regions naturelles. Le plan de sondage de l'E.D.S. s'est bas6 sur ces regroupements r6gionaux etnon pas sur les subdivisions administratives, 6tant donna que les premiers fournissent une ineilleure justificationpour I'dtude des diffdrentiels possibles dans les statistiques socio-d6mographiques et de sant6. Les unitds desondage (u u.pllin.qen milieu rural) ont done t6 tirdes selon les r6gions naturelies mais la localisation de
ces unit6s de sondage sur le terrain dtait bien entendu facilit6 au niveau des entitds administratives. Les villes
de Bujunabura et Gitega sont divisdes non pas en sous-collines, mais en zones et quartiers habitatdiff6rent de celui du milieu rural. L'unit6 de base -, 
avec un 

milieu urbain a Ct6 la parcelle, mais comme celle-ci n'estpas uniforme du point de vue de la superficie et du nombre d'habitants, l'unit6 finale de sondage milieuen 
urbain a t6 le manage. 

L.a figure 1 ne montre pas les 11 strates correspondant aux 11 r6gions naturelles utilisdes dans le plande sondage, elle montre plut6t les 4 grands groupes de regions qui ont t6 adopt.s pour l'analyse d6finitive des
resultats de I'E.D.S., apr~s regroupements de certaines d'entre elles, ainsi que les profils topographiques du

Burundi. 

L'Imb (altitude inf~rieure A1.000m) est situe Al'ouest du pays, at bord du lac Tanganyika (altitudede 774m). L'Imbo connait un cimat tropical A longue saison s6che et se caractdrise par une tr~s nettepr6dominance des tubercules, surtout le manioc, plante qui s'adapte bien au climat chaud de cette region.y trouve aussi la banane, les ldgumineuses, le riz, ainsi que de nombreux arbres fruitiers. 
On 

Les Mirwa (Mumirwa) ont un relief accidentd avec une altitude allant de 1.000 A1.750 in. C'est uneregion Aclimat froid, Atendance dquatoriale o la culture de ]a banane et du manioc pr~domine. Celle-ci estpetit Apetit remplacke par la culture des ldgumineuses Apartir de 1.500 m d'altitude. 

LxMugamba est domin6 par la Crete Zaire-Nil sur laquelle on trouve les plus hauts sommets du pays,allant jusqu'A 2.670 m d'altitude. Lc climat est montagneux Atendance dquatoriale et cette r6gion se caract6rise 
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par une pr6dominance des c&r6ales. Les l6gumineuses viennent en seconde position, avec le petit pois en t8te. 
On y trouve la pomme de terre et la patate douce. On y cultive peu la banane. 

Les Plateaux Centraux sont entre 1.500 et 1.800 m d'altitude avec un climat tropical Acourte saison 
stche. Au niveau des cultures, les Plateaux Centraux ne constituent pas une r6gion homogbne. C'est un 
ensemble de plusieurs r6gions naturelles avec des terres qui se repartissent entre les 4 grands groupes de 
cultures: l6gumineuses, tubercules, c6rbales et bananes. 

Los D6pressions du Kumoso (Est du pays) et Buggsera (Nord du pa3s) sont entre 1.000 et 1.200 m 
d'altitude et connaissent aussi un climat tropical A longue saison s6che. Ce sont des r6gions avec une 
pr6dominance de crdales surtout dans le Bugesera et de manioc dans le Kumoso. Le Kumoso constitue aussi 
une r6gion agricole exp6rimentale pour la canne Asucre, le tabac et le coton. 

Les risultats de I'E.D.S. 

Les objectifs principaux de I'E.D.S. 6taient d'6tudier les niveaux et les facteurs d6terminants de la 
f6condit6 et de la mortalit6, les connaissances et de l'usage de la contraception, les attitudes envers la 
planification familiale et la sant6 de l'enfant. Ceci fournirait aux officiels et aux administrateurs de programmes 
de sant6 et de population au Burundi des informations importantes requises pour la planification future. 

Un total de 3.970 femmes 5gCes de 15 A49 ans ont t6 interrog6es, alors que 5,000 femmes avaient 
6t6 pr6vues dans l'chantillon. De plus, 542 maris (sur 750 pr6vus) ont 6t interrog6s afin d'examiner les 
attitudes et le comportement des mars envers la planification familiale, et de comparer leurs r6ponses avec 
celles de leurs 6pouses. 

Le tableau 1 pr sente seulement les estimations de la mortalit6 des enfants de 0 A4 ans (590) d'apr~s 
I'E.D.S. Les estimations r6centes (1982-1987) repr6sentaient 152 d6c s pour mille pour les enfants de 0 A4ans 
avec 75 et 83 pour mille, respectivement, pour ]a mortalit6 infantile et la mortalit6 des enfants de 1 A4 ans 
Un dcclin important s'est produit dans les trois quotients de mortalitd durant les cinq derni~res ann6es avani 
l'enqu~te. Par exemple, le quotient de mortalit6 des enfants de 0 A4 ans a d6cru de 224 pour mille de 1972 A 
1976 et de 234 pour mille de 1977 A1982. 

Quand on consid~re les variables 6cologiques et dconomiques, ]a mortalit6 infantile et la mortalit6 de 
0 A4 ans sont plus importantes dans les r6gions rurales que dans les r6gions urbaines, et plus importantes dans 
les r6gions de l'Imbo et des D6pressions. Ii y a une corrdlation n6gative entre l'ducation de la mere et les 2 
estimations de mortalitd. 

Les relations entre les quotients de mortalit6 et les variables d6mographiques sont comme l'on s'y 
attendait: la mortalit6 diminue avec le rang de naissance jusqu'A 6, puis s'accrolt. Les quotients de mortalit6 
d6croissent aussi avec l'Age de la mere Ala naissance de l'enfant. L'effet de l'intervalle interg6ndsique est tr~s 
6vident: la mortalit6 des enfants qui naissent Amoins de 24 mois apr~s la naissance prdc6dente est 2 fois plus 
dlev6e que celle pour les enfants naissants Aplus de 48 mois aprs la naissance pr6c6dente. 

Les recherches antirieures 

Bon nombre de recherches ont 6 r6cemment entreprises sur les associations entre la mortalit6 des 
enfants de 0 A4 ans et la mortalit6 infantile et la situation d6mographique de l'enfant Ala naissance (un tour 
d'horizon et une bibliographic peuvent 8tre trouv6s dans Hobcraft, 1987). 

Les r6sultats ont montr6 qu'en cc qui concerne l'Sge de la mere, il y a un risque de surmortalit6 pour 
les enfants dont les mres sont adolescentes. I1y a peu de diff6rences pour les autres figes jusqu'A 35 ans et on 
a constat6 peu de variations au delA de 35 ans. Cette surmortalit6 chez les mres adolescentes peut 8tre due, 
soit Aleur immaturit6 physique et socio-affective ou aux deux effets combin6s. 

Les effets du rang de naissance ont t6 6galement 6tudi6s et peuvent 6tre divis6s en deux facteurs 
bien distincts. Ls naissances de premier rang semblent avoir une surmortalit6 surtout durant la premiere 
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an6e de vie, cc qui soutient la th6orie qui avance que le m6canisme de causalit6 est i6 Ades facteurs 
endog nes comme le poids Ala naissance. 

D'autres risques, bien que moins importants se pr6sentent pour les naissances de rangs C-lev6s (7+)quand d'au: res facteurs tels que l'Age de la m re et lcs intervalles courts sont pris en considdration. Lesnaissances de rangs plus 6lcv6s auraient plus de risques lis aux facteurs tels que ]a competition entre frres
et socurs, l'insuffisance de soins maternels et une plus grande exposition A l'infection. 

La taille de la famille a 6galement &t6 6tudi6e comme 6tant un facteur de risque de mortalitd de 0 A4 ans. La taille totale de la famille reste ie facteur ic plus important apr s avoir pris en consideration les autres
facteurs significatifs comme i'Sge de la mrre, le lieu de r6sidence, la dur6e de l'intervalle gdn6sique prdc6dent,
et autres d6c s darts la famille (Knodel et Hermalin). I1a dtd 6galement avanc6, que le d6clin de mortalit6observ6 en Angleterre au d6but du vingti&ne sicle 6tait i 6 a la diminution de la tailile de la famille, qui avait pour consdquence moins d'entassement darts le m6nage (Reves). Des 6tudes dpid6miologiques ont montr6 que
l'enta-sement d'enfants produisait plus de cas de ddc~s par rougoole. 

L'6tude de l'espacement des naissances s'est appuy6e sur l'intervalle entre" l'onfant-indice" (pour qui
on 8tudie ]a mortalit6) etla naissance pr6c6dente. L'intervalle de la naissance suivante a aussi 6td 6tudi6 maisc'est un facteur moins d6termiuant que celui de la naissancc pr6c6dente. Les intervalles de naissance pr6c6dentede moins de 2 ans ont 66 associ6s Aun niveau de mortalit6 plus 61ev, avec uin effet souvent plus grand dansla premiere ann6e de vie de" l'enfant-indice". La survie de l'enfant pr6cdent est aussi li6e Acelle de " l'enfant­
indice". Si l'enfant pr6c6dent meurt, les donn6es montrent qu'il y a beaucoup plus de risqucs de d6c&s pour"l'enfant- indice", et qu'ils sont 6galment pr6sents durant ia seconde ann6e de vie. Los risques de d6c~s dues aux courts intervalles sont li6s AI'affaiblissement maternel entre les grossesses, Aun arrat brusque ou une dta'6eplus courte de I'allaitcment, ainsi qu'A une comp6tition entre frres et soeurs et Aun risque d'infection des plus
jeunes enfants (los plus susceptibles). 

METHODOLOGIE 

Trois diff6rentes p6riodes d'fige de mortalit6 seront pr6sent6es et discutees. La pdriode ndonatalecouvrira les d6cs se produisant durant le premier mois de vie, celle des "tout-petits" couvrira les ddc6s seproduisant entre les Ages de 6 A17 mois, et la mortalit6 des enfants de 0 A4 ans englobera les d6c6s survenant
 
durant les 5 premi6res ann6es de vie.
 

L'analyse de la mortalit6 a t6 faite pour les naissances qui avaient cu lieu dans les cinq derni6res

ann6es avant 'enqu~te, puis entre 5 et 10 ans, et 
 10 et 20 ans avant l'enqute. Ie calcul des quotients de
mortalit6 pour les pdriodes de plus de 5 ans avant l'enquete a t6 fait en divisant simplement !es ddcis survenus
darts le groupe d'Age par le total des naissances. Cependant, pour la mortalit6 des' enfants de 6 A17 mois les
enfants ont t6 6liminds dn calcul s'ils n'avaient pas surv6cu jusqu'A l'5ge de 6 mois. 

Pour les enfants n6s durant les cinq derni~res ann6es, la mortalit6 des enfants de 0 A4 ans a 66
estim6e par la m6thode SURVIVAL (table de survic) dans le logiciel SPSS. Pour la mortalit6 des enfants de
6 A17 mois de cc groupe de naissances r6centes (cinq derni6res ann6cs), tous les enfants n6s dans les six moisavant l'enqute ont 616 dlimin6s. La m6thode SURVIVAL. a 6t6 utiliste pour estimer les d6cs pour les enfants
de 6 A17 mois, et ceci a t6 combin6 avec la proportion de d6cs calcule6 directement Apartir des enfants n6s 
avant 18 mois prdc6dant l'enqu~te. La mortalit6 n6onatale a 6t6 directement calcul6e apr~s avoir 6limin6 tous
les enfants qui n'avaient pas encore atteint l'Age d'un mois au moment de I'entretien. 

La mortalitd infanile (dftis durant la premibre ann6e de vie) n'a pas t6 tudifo dans cc rapport,parce qu'il y avait une forte tendance Ai'attraction des d6cas survenant exactement A l'5ge de douze mois.Plus de 12 pour cent de tous les dac~s d'enfants ont 6t6 rapport6s exactement Acet 5ge pour les trois priodes
6tudifes et 9,9 pour cent ont dtd rapport6s durant les cinq ann6es pr6c6dant l'enqu~te, c'est-A-dire 1982-87.Pour les p6riodes de 1977-82 et 1967-77, une redistribution des d6c6s ) cet fige a pour r6sultat un accroissement
dans i'estimation de la mortalitd infantile de plus de 10 pour cent, soit de 83 A94 d6c~s pour mille pour 1978­
82 et de 94 A108 d6cas pour mille pour la p-6riede 1967-77. 
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Les r6sultats de rE.D.S. ont montr6 par ailleurs que la distribution des naissances par ann6e-calendrier 
laisse apparatre des anomalies dans les ann6es 1980, 1981 et 1982 avec plus de naissances inattendues en 1980 
et 1981, alors qu'il y en avait moins en 1982. Les enquatrices auraient probablement cherch. Aavoir mons 
d'enfants nds en 1982 pour qui on avait pr6vu des questions sur la sante. Nous y reviendrons dans les r6sultats 
dtant donne que pareil deplacement des naissances augmenterait les intervalles de naissance pr6cedente pour
certains enfants n6s dans les 5annes avant l'enqu.te et diminuerait les intervalles de naissance prechdente pour
quelques autres enfants nes durant les 10 annes pr6cedant l'enqute. 

Les difficult6s lies A l'attraction de l'1ge au d.ces et au deplacement des naissances ont pu atre 
surmont~es en procedant Ades ajustements approprids. Cependant, compte tenu des contraintes de temps 
durant ]a r6alisation du present rapport, nous avons centrC nos investigations non pas sur des niveaux fins 
d'analyse qui auraient necessit6 lanalyse multivaridc des phdnom~nes, mais plut6t sur des ensembles de mesures 
plus grandes. 

Lorsque les estimations de la morbidit6 des enfants ont 6t6 faites, la proportion d'enfants avec des 
maladies rappcrtdes a t6 standardis6e pour les groupcs d'fge importants (0 A5 mois, 6 A 17 mois et 18 A59 
mois). On a observ6 pour toutes les maladies, bien qu'5 un moindre degr6 pour la toux, d'importantes 
diff6rences pour l'Age de I'enfant, avec les pourcentages les plus importants autour de 6 A 17 mois, et moins 
importants pour les figcs pius avancds. Cette standardisation n'a pas apport6 beaucoup de modifications pour
les pourcentages d'enfants malades (de 1 A2 pour cent pour chaque estimation). 

Les estimations de mortalit6 et de morbidite seront examint.es de deux faons. La premiere mesure 
combine les differentiels principaux par milieux dcologiques et 6ducatifs, alors que ia seconde combine les 
diff6rents facteurs de f6condit6. Pour chaque mesure, les tendances de chaque variable de mortalit par pdriode 
(1967-77, 1977-82, et 1982-87) ainsi que les diff6rentiels pour la pdriode actuelle (1983-87) seront discutds. Ainsi, 
1'experience de mortalit, pour toute categorie "milieu/dducation" a tC indirectement standardisde sur la base 
des estimations de l'chantillon general, pour chaque categorie de la mesure de f6conditd. Ceci noes a ainsi 
permis de comparer le facteur diff~rentiel expliqu6 par les differentes modalit6s de fdcondit6 au sein des 
differents groupes r6gionamx. Les estimations de morbiditd ont tc discutees de la mcme mani&Ce. 

Pour les regions naturelles du Burundi, nous avons dans ia pr6sentc analyse, regroup6 la region de 
l'Imbo avec les Ddpressions, compte tenu de leurs ressemblances dcologiques et de leur altitude. Nous avons 
ensuite pris en consideration l'appartenance au milieu rural ou urbain ainsi que le niveau d'6ducation. Dans 
I'E.D.S. les informations sur I'educatiou de la femme ont tc obtenues en demandant si la femme avait frdquent.
l'cole ou non. Si la femme repondait "oui", on lui demandait le niveau atteint (primaire, secondaire, ou plus). 
Les effectifs scion les niveaux sont faibles pour les variables 6tudi6es. Nous avons donc consider6 comme 

" . chaque femme qui avait frequente l'ecole (peu importe le niveau), .pon-eduAque celle qui n'avait pas 
t. Ai'ecole. 

En d6fimitif, six cat6gories de femmes ont t6 crees compte tenu de la rdion naturelle, du milieu 
r si4gn et de j'ducation. 

- femmes rurales non-eduquces de l'Imbo et des Depressions 
- femmes rurales non-eduquces de Mugamba et Muminva 
- femmes rurales non-eduqu6es des Plateaux Centraux 
- femmes rurales eduquces (toutes regiors) 
- femmcs urbaines eduqu%'es 
- femmcs urbaines non-eduquces 

La mesure de f~condik6 est censee definir la situation demographique de renfant Asa naissance. Elle 
definit aussi (Hobcraft, 1987), jusqu'A un certain degre les modalites de fdconditC de la mere jusqu'au moment 
de la naissance de l'enfant. Les variables utilis~es dans la creation de cctte mesure comprennent l'fige de la 
mrc A la naissance, l'intervalle intergenesique prdcedent, l'entassement rclatif dans lc menage en ce qui 
concerne les fr~res et soeurs vivant au moment de la naissance et 'enregistrement de deces d'enfants dans la 
famille avant la naissance de " l'enfant-indice". 

http:examint.es
http:l'enqu.te
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La premiere cat6gorie concerne toutes les naissances des mares adolescentes. Les proportions
relativement faibles des naissances des mares adolescentes (moins de 14 pour cent pour les trois priodes de 
temps 6tudi~es) a n6cessit6 la division des naissances adolescentes entre premieres naissances et naissances 
suivantes (autres que premieres). Les premieres naissances pour les femmes gg6es de 20 A34 ans constituent
la secondc catdgorie, cr66e afin de permettre que les naissances suivantes de ces femmes soient cat6goris6es
sans qu'il y ait un biais potentiel des premi.res naissances. Les naissances suivantes des femmes Agdes de 20
A34 ans ont 6t6 encore une fois subdivisdes; on a tenu compte de la duroe de l'intervalle interg6n6sique
pr6c6dent s'il 6tait inf6rieur A24 mois d'une part et sup~rieur ou 6gal A24 mois d'autre part. Les naissances 
avec intervalles pr(.cdcnts de moins de 24 mois sont g6n&alement consid6r6es dans les r6sultats E.D.S. comme 
pr6sentant un risque plus 61ev6 de mortalit. 

L'autre crit re pour les naissances suivantes a t6 ]a distinction entre enfants issus de fanille oa on a
enregistr6 un d~cs d' nfant et ceux dont ]a famille n'a pas d6clarl de d~c~s ant6rieur. Le premier groupe
d'enfants (avec ddds) pourrait inclure de possibles effets de famille pouvant conduire Ades d6c~s, en faisant 
l'hypoth~se que la tendance Amourir se produit Ades ages relativement jeunes. 

Finalcment, nous cr6 dichotomic d'essayer entreavons une afia de diff6rencier l'affaiblissement 
matcrnel et les cffets d'entassement d'intervalles interg6ndsiqurs courts. Nous avons calculd le nombre de 
frres et soeurs vivants au nioment de la naissance pour chaque enfant. Sur la base du normbre moyen d'enfants 
vivants par groupe quinquennal d'5ge dc la mre au momner, de l'enquete, chaque enfant a 6t mis dans une 
des cat6gories constitufes, en le classant dans un m6nag avec moins ou plus d'enfants que la moyenne,
indiquant ainsi le niveau d'entassement pour l'enfant Asa tiaissance. La tableau 2 montre les rdsultats obtenus. 

Les 2 premi6res colonnes du tableau 2 sont bas6es sur la r6ponse A la question du questionnaire
individuel-femme qui demandait le nombre total d'enfants 5g6s de moins de 5 ans vivants dans le m6nage. La 
moyenne a tc. calculde par femme interrog6e et par nombre de manages visit6s. Les resultats indiquent que 
pour les femmes de 20 A34 ans, il y avait Apeine plus d'une mere par m6nage. Les deux colonnes suivantes 
sont relatives au nombre d'enfants n6s et encore vivants, calcul6 Apartir de la chronologie des naissances. La
prernire montre la moycnne des enfants dont I'Age est infdrieur A5 ans. Ces moyennes montrent que, d'apr~s
notre 6chantiilon, il y aurait seulement quelques cas d'enfants qui n'habitent pas avec leurs mares. On fera donc
l'hypothse de travail suivante: pour les mares igdes de moins de 35 ans, la plupart de leurs enfants sinon tous 
vivent encore avec leur m&re, 6tant donn6 que m~me si l'information sur le nombre d'enfants vivants avec leur 
mere au moment de l'entretien dtait disponible, il n'6tait pas possible d'estimer le nombre de soeurs et de fr~res 
vivants chez leur mare Ala naissance de I'enfant. 

Ainsi, les 6 categories qui suivcnt sont cens~es isoler jusqu'A un certain degr6 le m~canisme potentiel
de l'effet de fecondit6 sur la mortalit6 de l'enfance chez les mares agdes de 20 A34 ans pour leurs naissances 
suivantes. 
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Intervalle Dkcts de Importance de Mcanisme 
frire ou soeur ia Fratrie oprant 

Moins de Aucun Moins Affaiblissement 
24 mois maternel 

Moins de Aucun Plus Affaiblissement 
24 mois maternel/entassement 

Moins de 
24 mois 

Quelques Moins ou 
Plus 

Affaiblissement 
maternel/effet de 
famille 

Sup6rieur 
ou 6gal A 
24 mois 

Aucun Moins Pas de risques 
pr6vus 

Supdrieur Aucun Plus Entassement 
ou 6gal A 
24 mois 

Suptrieur Quelques Moins ou Effet de famille 
ou 6gal A 
24 mois Plus 

LES DONNEES 

L'E.D.S. a rapport6 un total de 11.886 naissances pour 3.970 femmes interrog6es. Dans la pr6sente
6tude, nous avons 61imin6 2.316 naissances qui ont eu lieu 20 ans et plus avant l'enqu~te ou qui 6taient issues 
des femmes fig6es de plus de 35 ans au moment de la naissance. Cela laisse un total de 9.570 naissances. I1y
avait eu quelques naissances multiples et comme leur mortalit6 excessive aurait compliqu6 nos rdsultats, elles 
ont 6t161imin6es de notre analyse. Finalement, toutes les naissances dont l'Age au d6c~s n'avait pas t6 d6clar6 
ont 6t161imin~es. Un total de 8.978 naissances a 6t6 finalement utilis6 apr~s toutes les 61iminations. 

Trois pdriodes de temps seront examin6es s6par6ment 6tant donn6 la r6cente diminution de la 
mortalit6 constat6e Apartir des r6sultats de I'E.D.S.. Le total des naissances pour ces p6riodes se pr6sente 
comme suit: 3.088 naissances pour 1982-87 (0 A4 ans avant l'enquete) 2.739 naissances pour 1977-82 (5 A9 
ans avant l'enquete) et 3.151 naissances pour 1967-77 (10 A19 ans avant l'enquete). 11 s'agit de la moiti6 de 
chaque ann6e calendrier, 6tant donn6 que l'enquete s'est termin6e en juin 1987. 

Les estimations de morbidit6 ont 6t6 bas6es sur 3,681 enfants vivants qui sont n6s depuis 1982 et qui, 
par cons6quent, 6taient d6nombr s dans la section du questionnaire sur la sant. Les m~mes Miminations que
celles faites pour la mortalit6 ont 6t6 faites pour ia morbidit6. Les estimations pour L de chaque maladie 
(diarrh6e, fi6vre et toux) ont 6t cependant bas6es sur des nombres vari6s, Acause des maladies non rapport6es. 

LES RESULTATS 

Les r6sultats seront prdsent6s en 3 parties. La premiere partie sera consacrde A la mortalitd, la 
deuxi~me Ala morbidit6. La troisikme partie sera consacrde aux conclusions g6nrales d6gag6es de cette 
6tude. 

Premitre partie: La mortalit6 

Le tableau 3 montre que, dans l'ensemble de 1967-77 A1982-87, la mortalit6 n6onatale a moins diminu6 
que ]a mortalitd de 6 A17 mois. La baisse au cours de la p6riode des 20 ans 6tait en effet de 15 pour cent (de
39 A33 d6cs pour mille) pour la mortalit6 n6onatale, alors que la diminution est de 45 pour cent (62 A34 
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d6c~s pour mille) pour les enfants de 6 A17 mois. Toutes les baisses importantes de mortalit6 sont survenues 
durant les 10 dernitres ann6es. 

La mortaliti selon les rigions naturelles 

Le tableau 3 pr6sente les quotients de mortalit6 estim6s pour la mortalitd neonatale, de 6 A17 moiset de 0 A4 ans par pdriodes et groupes regionaux. La distribution des naissances par r6gion est relativementstable Atravers les priodes avec une ldg~re augmentation dans la proportion des naissances pour les mares6duqu6es (urbaines et rurales) dans ia p6riode 1982-87. Ceci est due au fait que les femmes 6duqu6es onttendance A .tre plus jeunes et contribuent Aavoir (les enfants plus souvent dans la pdriode r6cente. 

La figure 2 pr6sente les estimations pour la mortalit6 n6onatale, la mortalit6 de 6 A 17 mois et de 04 ans pour les goupes r~gionaux rurax. La seule augmentation constat6e au cours des p$riodes concerneles enfants des mares non-eduqu6es de Mumirwa ot Mugamba pour ia mortalit6 ndonatale. Ce r6sultat dolt6tre interprete avec r6serve puisqu'il n'est pas evident que la mortalite neonatale pour ces femmes aitaugment6e Acause des naissances recentes. En effet, quand on regarde la mortalitS de 6 A17 mois, on observele deei de mortalite le plus important en pourcentage (plus de 60 pour cent), ce qui complique l'interpretation
de l'accroissement pour la mortalite neonaiale. 

Pour les autres groupes de fenmes rurales , on note une baisse de la mortalit6 accentude pour chaqueestimation. En effet, pour la mortalit6 ndonatale, on observe le declin le plus important et regulier de lamortalite pour les p riodes etudiees pour le groupe de femmes non-eduqudes de l'Imbo et des De.pressions.
Cependant, quand nous examinons les estimations gendrales faites pour Ia mortalite de 0 A4 ans, cc sont chezles mares rurales eduquees qu'on note la plus grande diminution (le quotient de mortalite diminue de moitie). 

Les tendances dans les groupes urbains (tableau 3) sont moins rdguli~res, et cela est peut-6tre dOi auxechantillons qui sont petits, ou probablement au fait que le lieu de residence des m.res enqu~t6es au momentde rentretien diff~re de celui oi elles habitaient dans le passe (migrations regionales). En effet, si dans le pasSe
une proportion des naissances urbaines ont eu lieu dans des regions rurales, on peut s'attendre A ce que celaaugmente l'estimation de la mortalite dans le pass6 lointain (en relation au passe proche) , marquant ainsi unetendance Ala baisse au cours du temps plus importante qu'elle ne devrait l'6tre. Cela est d'autant plus probableque lors d. lechantillon en milieu urbain, certains quartiers de la ville de Bujumbura venaient d'8tre agrandis.Le pdrimeue urbain utilise dans I'E.D.S. n'etait done pas celui d'il y a quelques annees. 

Nanmoins, cette supposition n'est pas veriflee lorsqu'on observe les donnees du tableau 3. En effet,les baisses des groupes urbains sont plus faibles que pour les groupes ruraux et les tendances montrent aussi bien
des augmentations que des diminutions au cours du temps. Les augmentations pour le groupe urbain eduquepourraient montrer que les femmes plus jeunes dans cette categoric seraient moins favorisees quant A leur
education. En effet, les resultats defititifs do I'E.D.S. ont montre que, dans le groupe des femmes scolarisdes, 
un petit pourcentage de celles-ci avaient en fait ete au delA de l'ecole primaire. 

Les femmes ayant atteint le secondaire et plus par rapport A l'ensemble des femmes eduquees se 
presentent comme suit (en pourcentage): 

Age de la femme 
Al'enqute 

Femmes 
eduq6es 

Femmes avec 
secondaire et plus 

15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 

26,3 
21,5 
20,8 
16,5 
15,4 
15,0 
13,3 

4,6 
13,0 
13,9 
17,6 
7,1 

16,0 
6,8 
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Nous pouvons donc dire que le milieu urbain en soi n'est pas un facteur dMterminant et iHserait difficile 
ou m8me faux de trer une conclusion sur cette variable sans examiner plus en profondeur I'analyse avec d'autres 
variables ensemble: comme la r6sidence, la situation par rapport au p6rimUtre urbain, le niveau d'6ducation, les
services sanitaires et tout autre element de l'environnement. Les petits effectifs ne nous permettent donc pas
d'approfondir. 

Il serait int6ressant de voir si l'augmentation de la mortalit6 parmi les femmes non-6duqu6es ne
pourrait pas aussi 8tre due aux memes facteurs li6s Al'&lucation. Cola voudrait dire que les femmes qui n'ont 
pas requ d'6ducation seraient plus d6savantagdes de maniere s6lective. Cela n'est pas evident puisque les 
pourcentages mentionn6s ci-dessus montrent que parmi les adolescentes interrog6 s dans I'E.D.S., 26 pour cent 
avaent requ une 6ducation (au sens d6fini dans notre partie mdthodologique) et ce n'est pas pour autant qu'elles 
sont avantagdes. 

La figure 3 pr6sente pour la pdriode r6cente (1982-87) les estimations de mortalit6 neonatale, de
mortalit6 de 6 A 17 mois et 0 A 4 ans par groupes r6gionaux et categories de f6condit6. Les quotients de
mortalit neonatale suivent une tendance d6croissante par altitude :plus on va dans les regions Abasse altitude,
plus les quotients diminuent, alors que la mortalit6 pour le groupe d'Age total 0 - 4 ans va dans Iesens inverse.
Toutefois, nous devons nous souvenir que les estimations pour la mortalit6 ndonatale AMumirwa et Mugamba 
pour cette p6riode (1982-87) dtaient surprenantes compte tenu de l'6volution constatee au cours du temps. 

Les enfants de 0 A 4 ans des femmes rurales 6duqudes ont Fun des quotients de mortalit6 les moins 
6leves; il est meme plus bas que celui du groupe de femmes urbaines 6duquees. Et comme on pouvait s'y
attendre, les enfants des mares 6duquees ont une mortalit6 moins dlevee que celle des mares non-6duquecs
dans les regions urbaines; la diffdrence ici est plus grande apres le premier mois de vie. 

La mortallti selon les categories de ficonditi 

Le tableau 4 pr6sente les estimations de mortalite pour chaque categorie "fecondite" selon les m8mes 
groupes d'Age que ceux utilis6s dans la mortalitd par groupes regionaux dans les m~mes periodes. 

La periode de 1982 A87 montre une diminution marquee dans la proportion des naissances des mares
adolescentes par rapport Ala periode des 5 anndes precedentes (les proportions passent de 15 A 8 pour cent).
Nous pensons que cela r6sulte de la nouvelle reglementation de l'Age du mariage, fix6 A18 ans pour les filles
depuis 1980. Les resultats do l'E.D.S. avaient montrt d'autre part une tendance Ala diminution des premiers
mariages avant 18 ans. 

Le declin de 8 pour cent dans la proportion de naissances suivantes (2ame naissance et plus) pour les 
femmes figees de 20 A34 ans Ala naissance de l'enfant avec un intervalle precedent inf6rieur A24 mois (court)
n'est peut-8tre pas reel. En effet, les resultats de I'E.D.S. avaient montre qu'il y avait eu un deplacement des 
naissances de l'annee 1982 aux deux annees precedentes (1981 et 1980), probablement dfi Aun deplacement
volontaire par les enqu8trices pour avoir moins d'enfants ages de moins de 5 ans pour lesquels le questionnaire
prevoyait des questions supplementaires. Dans la presente etude, ces deplacements de naissances 
augmenteraient la duree do l'intervalle precedent au delA de 24 mois pour les enfants nes en 1983 et 1984, alors 
qu'ils diminueraient la dur~e de l'intervafle precedent en dessous de 24 mois pour les enfants nes avant. Pour 
nos estimations des quotients de mortalite, cela aurait tendance Aobscurcir les facteurs differentiels reels et A 
augmenter les estimations pour les enfants avec des intervalles de naissance precedents supdrieurs ou egaux A
24 mois pour la p6riode 1982-87, en diminuant les estimations pour les enfants avec des intervalles de naissance 
de moins de 24 mois pour la pdriode 1977-82. Les tendances au cours du temps pour les categories de fecondit6 
sont donc Ainterpreter avec precaution. 

Les naissances des mares adolescentes et les premieres naissances pour les femmes de 20 A34 ans 
montrent les tendances les plus frappantes des categories de fecondite au cours du temps. 

Pour la mortalitd neonatale, les estimations augmentent legerement, mais pour la mortalite des enfants 
de 6 A 17 mois, nes des mares adolescentes, la mortalite augmente, puis diminue tres fortement alors quo pour
les premieres naissances, on observe l'inverse. Les deux groupes montrent peu de changements Atravers toute 
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la p6riode. Ces r~sultats impliquent que les d6clins r6cents de la mortalit6 ne se sont pas produits pour les
premieres naissances des m6res de 20 A34 ans ou pour les naissances adolescentes. 

Dans ia mortalit6 n6onatale, les naissances suivantes (2me naissance et plus) dans les cat6gories avec
des intervalles de naissance precedents de moins de 24 mois ont les d6lins les plus marqu6s A travers toutes
les periodes. C'est le cas des naissances avec les intervalles pr6c.dents 6gal ou suprieur et aussi avec un d6cs
dans la famille. Etant donn6 que les autres cat6gories avec un intervalle precedent plus long ont peut-8tre te
exag6r6es, cette difference pourrait etre en r6alit6 plus importante et uniformiserait le ddclin pour toutes les 
categories. 

Pour la mortalit6 des enfants de 6 A17 mois, toutes les categories des naissances suivantes indiquent
des dclins marquds sauf pour la categorie avec im long intervalle precedent; moins de fr~res ou de soeurs 
que la moyenne et aucun deces dc frere ou soeur dans la famifle. 
Toutefois, cette categorie pourrait avoir ete exag6ree pour ]a periode la plus recente. Pour la tranche complete
d'Age de 0 A4 ans, la seule categorie qui ne montre pas de declin concerne les naissances avec un intervalle
precedent d'au moins 24 mois, avec plus de freres et de soeurs que la moyenne et aucun deces de frere ou 
soeur. De nouveau, Pestimation pour 1982-87 aurait te exageree. 

La figure 3 donne les differcnces entre categories de fecondite des estimations dans la p6riode actuelle 
pour la mortalit dans les 3 groupes d'Age. 

Les mres adolescentes dont les naissances suivantes ont un intervalle de naissance precedent de moins
de 24 mois avec un ou plusieurs deces de frere ou socur, constituent le groupe avec le plus de risques pour cette 
periode. 

L'effet de l'entassement est plus variable pour la mortalite ndonatale et la mortalite de 6 A17 mois,
mais des augmentations importantes et regulleres avec l'entassement des enfants avec ou sans intervae de
naissance courts apparaissent pour la mortalite du groupe entier de 0 A4 ans (comparaisons de C avec D et 
de E avec F sur la figure 3b). 

Etant donne ce que nous avons dit sur I'augmentation pour l'intervaile de naissance plus long, les effets
de l'intervale de naissance montrent la direction positive de ce phdnomene (mortalite moins elevee pour les
intervalles de naissance plus longs; comparaison de C avec D et de E avec F). En effet, l'un des quotients de
mortalitC- les plus eleves pour le groupe d'fige 0 A4 ans se produit chez les enfants avec les intervalles de
naissance courts des familles oil il y a plus d'enfants que la moyenne. Les risques les moins dleves se produisent
chez les cnfants avec moins de freres et soeurs que la moyenne et sans d~cis de frre ou de soeur quelle que
soit la longueur de i'intervalle de naissance prdcdent. 

Standardisatioa indirecte des quotients de mortalit6 des groupes r6gionaux pour la piriode 1982-87 

En considerant (tableau 5) la distribution en pourcentages des naissances par cat6gorie de recondite 
et par regions pour la periode 1982-87, nous observons une forte proportion de naissances chez des adolescentes 
parmi les groupes urbains, par rapport aux groupes ruraux. Pour les femmes urbaines eduqudes et non­
.duqu.es (18 et 17 pour cent respectivement), les proportions d6passent de 3 fois les valeurs trouv6es dans 
toutes les regions rurales (A 'exception de l'Imbo et des D6pressions qui ont presque 9 pour cent de toutes les 
naissances adolescentes). 

Les femmes urbaines ont egalement les proportions les plus elevees de naissances apres les intervalles
precedents courts: 36 pour cent pour les femmes eduquces et 30 pour cent pour les non-eduquees par rapport
Aun eventail de 20 A27 pour cent pour les sous-groupes ruraux. Comme l'on s'y attendait le pourcentage de 
toutes les naissances de families avec au moins un d.c~s d'enfant varie selon le niveau de mortalite du sous­
groupe: de 30 pour cent pour les enfants ds femmes eduqu.es jusqu'A 50 pour cent pour les enfants des femmes
rurales non-6duqudes vivants dans I'Imbo et les Depressions. Si l'on elimine celles avec un ddcts de frere ou
de socur et avec entassement dans le mnage, la proportion la plus elevee de ces naissances se trouve chez Ics
femmes urbaines non-.duqu.es (64 pour cent). Cette proportion est stulement basde sur un effectif de 50 
naissances. 

http:non-.duqu.es
http:eduqu.es
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Etant donn6 les diff6rences relativement importantes dans cette distribution de naissances par catdgories
de f6condit6 au sein des diff6rents groupes r6gionaux, nous avons effectu6 une standardisation indirecte pour
les quotients de mortalit6 r6gionaux. Les petits effectifs des naissances au sein des groupes r.gionaux et au sein 
des cat6gories de f6condit6 nous ont pouss6 Aopter pour la m6thode indirecte. 

Comme on le voit dans le tableau 6, cette standardisation introduit une petite difffrence entre les 
quotients ajust6s et non-ajust6s pour les diff6rents groupes r6gionaux. Les quotients pour les enfants n6s des 
femmes urbaines connaissent le changement le plus important, mais m~me ici l'effet r6duit seulement l'estimation 
d'environ 9 pour cent pour la mortafit6 n6onatale et de 6 pour cent pour la mortalit6 de 6 A17 mois chez les 
femmes 6duqu6es et non-6duqu6es. Les quotients ajust6s pour la mortait6 des enfants n6s de femmes rurales 
non-6duqu6es dans l'Imbo et les Ddprssions baissent 6galement tandis que les sous-groupes ruraux sont en 
16g~re hausse. 

Deuxl:me partie: La morbiditi 

La morbidWt selon les rigions naturelles 

Le tableau 7 et la figure 4 prdsentent les quotients de morbidit6 ajust6s (obtenus apr~s standardisation), 
pour les 3 maladies 6tudi6es: la diarrh~e, la fivre et la toux pour le groupe d'enfants fig6s de 0 A5 ans, vivant 
au moment de 'E.D.S.. La question sur la diarrh6e a t6 pos6e pour 2 ptriodes; d'abord durant les derni~res 
24 heures, ensuite dans les 2 derni6res semaines Iorsque l'enfant n'en avait pas souffcrt durant la premiere
p6riode. 

Pour chacune de ces maladies, nous avons d'abord fait les calculs des quotients de morbidit6 d'apr~s
la d6claration de la mere rapportant L d'au moins une de ces maladies, puis d'apr~s le nombre moyen des 
maladies dont l'enfant a souffert. 

A cause des variations importantes dans les quotients de morbidit6 par age de I'enfant, nous avons 
d6cid6 de standardiser ces derniers par l'ige de l'enfant, en utilisant ]a standardisation directe. Les plus grandes
proportions de cas de maladies se trouvaent dans les groupes d'Age de 6 A17 mois, puis de 0 A5 mois et dans 
les groupes de plus de 17 mois (18-59 mois). Ce sont ces regroupements qui ont 6 utilis6s pour notre 
standardisation. 

La standardisation a peu affect6 les quotients; dans la plupart des cas il n'y avait pas de changement
jusqu'A la troisibme d6cimale. Cependant, nous avons d6cid6 d'utiliser les quotients ajust6s afin d'61iminer 
l'effet de Fige de Penfant dans notre discussion. Les estimations pour l'chantillon g~n6ral de ce groupe
d'enfants sont de 8 pour cent pour les enfants ayant eu la diarrh6e durant les dernibres 24 heures, 17 pour cent 
pour ceux ayant eu la diarrb6e dans les 2 derni~res semaines, 10 pour cent pour ceux ayant souffert de la fivre 
dans les 4 dernires semaines, 38 pour cent pour ceux ayant souffert de la toux dans les 4 derni~res semaines 
et 43 pour cent quand au moins une de ces maladies a 6t6 rapport6e durant la p~riode consid6r6e. 

L'un des aspects les plus frappants des quotients de morbidit6 sont les quotients moins 61eves pour
les enfants des femmes rurales non-6duqu6es dans les Plateaux Centraux. IIse pourrait que le climat de cette 
r6gion soit tel que L peu fr6quente de la diarrh6e, de la fhvre et de la toux produise un quotient bas ou l'un 
des plus bas de toutes les r6gions de 'ensemble de notre 6chantillon. N6anmoins, co r6sultat doit 8tre 
interpr6t6 avec r6serve 6tant donn6 que le climat et le mode de vie de cette r6gion ne sont pas tr~s homogenes.
C'est un ensemble vari6 sur plusieurs aspects, avec beaucoup de r6gions que l'on peut difficilement dissocier. 
Les Plateaux Centraux ne constituent pas non plus une r6gion agricole homog~ne. 

Les quotients 6lev6s pour la fi~vre pour les enfants des femmes rurales non-Cduquees de i'hmbo et 
des D.pressions, des femmes urbaines .duqudes, des femmes urbaines non-6duqu6es sont dus probablement
Ala malaria, et autres maladies tropicales qui comme on le sait sont si fr6quentes dans les r6gions Abasse 
altitude (l'chantillon urbain dtant presque enti~rement pour ]a r6gion de i'lmbo qui a I'altitude la plus basse 
de toutes les r6gions .tudi6es dans le pr6sent rapport). La diarrh6e est dgalement plus .lev6e pour les 3 
groupes associ6s aux r6gions Abasse altitude. La toux, quant Aelle, est associ6e davantage aux r6gions Ahaute 
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altitude, mais Anouveau les femmes rurales non-6duqu6es de I'lmbo et des D6pressions rapportent l'un des 
quotients d'occurrence les plus 6lev6s. 

La morbitldt scion lies cattgories de fMcondltO 

En ce qui concerne la morbidit6 6tudi.e compte tenu des cat6gories de f~condit6, on s'attendait Acc 
que les quotients de morbidit6 soient plus 6lev6s pour les enfants n6s dans les conditions ou l'entassement est
important. Cela est confirm, pour les enfants avec un intervalle pr6c6dent court. En effet, quand on compare
les barres E et F dans le tableau 7 et la figure 5 on voit que les enfants avec plus de fr~res ou de soeurs ont
toujours les quotients les plus 6lev~s. Pour ceux avec des intervalics de naissance pr6cdents lon&s (bftons C 
et D), I'hypothse n'est confirm6e que pour les cas de fivre, et encore IAles quotients restent les memes. 

Lorsque des d6cas sont survenus dans la famillo avant la naissance de l'enfant, on observ-z de manitre 
constante, des quotients de morbidit6 plus dlev6s pour les enfants n6s avec des intorvalles prdcedents plus longs
que ceux avec des intervalles plus courts. On pourrait supposer dans ce cas que la m~re peut contr8ler
davantage 1. de la diarrh~e, puisque la propret6 et le sevrage non pr6coce peuvent pr6venir en grande partie
l'occurrence de cette maladie. Le fait que ls mtres adolescentes rapportent le nombre de cas le plus dlev6 de 
cette maladie peut indiquer qu'elles sont moins informoes A cc sujet (c'est pratiquement leur premiere
exp6rience de maternit6). 

La standardisation basde sur les quotients pour les catdgories de f(.conditd a t. faite. Les quotients
ajust6s qui en r6sultent sont pratiquement les memes que ceux non-ajust6s. Cola signifie que les diffdrentiels 
de morbidit6 selon les r6gions naturelles au Burundi sont dOs Ades facteurs autres que les facteurs de f~conditd 
utilis6s dans cette 6tude. 

CONCLUSIONS GENERALES 

L'Enqute D16mographique et de Santd (E.D.S.) r~alisde au Burundi en 1987 a permis d'estimer 
certains parametres d~mographiques en fournissant en meme temps un 6ventail d'informations multiples qui
pourraient 8tre approfondies dans l'int6ret des personnes qui utilisent ces doines. 
La pr~sente 6tude constitue donc une contribution Al'analyse approfondie des donn6es de l'E.D.S. au Burundi;
certains r6sultats ont 6t confirm6s alors que d'autres laissont apparaitre des diff6rences assez surprenantes.
L'analyse et l'interprdtation de certaines informations doivent etre contextefaites dans le Burundai: et les
conclusions tires ont t. parfois nuancdes compte tenu de la taille de notre 6chantillon. 

Les principaks conclusions issues de cetto 6tude sont les suivantes: 

Alors que la mortalit(6 des enfants de 0 A4 ans a baiss de 39 pour cent durant les 20 dernires arines 
au Burundi, la mortalitf, ndonatale (ler mois de vie) a connu une baisse moins importante (15 pour cent) que
la mortalit6 aux 5ges d. 6 A17 mois (45 pour cent). Des baisses semblablos Acelles du niveau national ont t 
observ6es chez les enfants des femmes des regions rurals du pays, Al'exception de la mortalit6 ndonatale pour
les enfants des mrnres non-6duqu&es de Mumnirwa ct Mugamba. 

Les tendances au cours du temps dans les zones urbaines pas rdguli~res et sont difficiles Ane sont 
interpr6ter. I semblerait qu'alors que ia mortali,6 des enfants de 0 A4 ans pour les femmes noa-6duqu6es
baissait (d6cin de 28 pour cent), elle augmentait au cours des pdriodes 6tudides pour ls enfants des femmes 
6duqu6es dans les zones urbaines (augmentation de plus de 20 pour cent). 

Les estimations pour la mortalit6 l'Ag dec 6 A17 mois varient de maniere plus importante entre les
regions, montrant que les environnements sont aussi diffrents. Pour les groupes urbains, on observe des 
esfimaiows plus tlev~es que pour tous les group, s ruraux pour cette tranche d'Atge. Les estimations pour la
mortalit6 des enfants de 0 A4 ans refl~tent des diff .rentiels en altitude pour les zones rurales, mais avec
'estimation la plus basse pour les mbcrs rurales 6duqu.es. Les estimations urbaines sont Anouveau dlcv6es, 

ce qui reflete probablement le fait que Iaville de Bujumbura so tiouve dans l'Imbo qui a I'altitude ia plus basse, 
avec un climat chaud. 

http:6duqu.es
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Les estimations de la mortalit6 selon les cat6gories de f6condit6 se pr6sentent comme Fon s'y attendait. 
Les niveaux de mortalit6 les plus dlev6s sont ceux pour les enfants n6s de m6res adolescentes, les premieres
naissances, les naissances des families nombreuses, les naissances Acourts intervalles prdc&dents aixsi que celles 
de families oa un d6dcs d'un fr~re ou soeur a t. eregistr6 pr6cedemment. 

La comparaison r~gionale de morbidit6 montre que les enfants des femrnmes non-.duqu6es daris les 
Plateaux Centraux ont une occurrence moindre des maladies 6tudiees (diarrh6e, fivre et toux). Dans les 
r6gions de basse altitude (Imbo et les D.pressions ainsi que les groupes urbains) il y a des quotients plus 6lev6s 
pour la fi6we et la diarrh6e, alors que la toux est plus fr6quente dans les r6gions Aplus haute altitude. 

De toutes ces maladies, c'est pour la fi.vre qu'on observe la diff6rence la plus marqu6e. 

Dans l'dtude de ces maladies, i'effet d'entassement (plus d'enfants dans ia famille) a W consistant 
seulement si I'intervalle precedent 6tait court. 
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Tableau 1 	 Quotients (pour mille) de mortalit6 des enfants de 0 A 4 ans 
pour 1977-87 par variable s6lectionn6es de I'E.D.S. (1987) 

Total 

Milieu
 
Urbain 

Rural 


Rdgion 
Imbo 
Mumirwa/Mugamba 

Plateaux Centraux 

D6pressions 


Instruction 
Aucune 
Primaire 
Secondaire ou plus 

Ordre de naissance de l'enfant 
1 

2-3 

4-6 

7+ 

Intervalle pr~c6dent
 
< 24 mois 

24-27 mois 

48 mois et plus 


Age de la m&e Ala naissance de I'enfant 
< 20 ans 
20-29 
30-34 
35 ans et plus 

185,5 

163,0 
186,3 

245,8 
164,8 
179,0 
206,3 

193,4 
155,2 
(82,8) 

193,9 
188,9 
176,2 
1,89,1 

238,2 
169,3 
(91,8) 

249,0 
185,4 
172,4 
165,3 

() quotients calcuies sur moins de 500 enfants expos6s 
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Tableau 2 	 Nombre moyen d'enfants par groupe d'Age quinquennal de la mere au moment de i'enqu~te pour 
les variables s6lectionn6es 

Enfants de moins de 5 ans 
vivants dans le minage Enfants encore vivants 

Age de la mere au 
moment de l'enquete 

Par mare Par minage < 5 ans Total 

20-24 	 1,37 1,38 1,26 1,54
25-29 	 1,76 1,77 1,58 2,66
30-34 	 1,76 1,77 1,48 3,48 

Ainsi, les 6 categories qui suivent sont suppos6es isoler jusqu'A un certain degr6 le m6canisme 
potentiel de l'effet de f6condit6 sur la mortalit6 de i'enfance chez les mares ,gdes de 20 A34 ans 
pour leurs maissances suivantes. 

D~c~s de frire Importance de Mcanisme 
Intervalle ou socur la Fratrie operant 

Moins de 24 mois Aucun Moins Affaiblissement 
maternal 

Moins de 24 mois Aucun Plus Affaiblissement 
maternal/entassement 

Moins de 24 mois Quelques Moins ou Affaiblissement maternel/ 
Plus effet de famille 

Supdrieur ou 6gal
A24 months Aucun Moins Pas de risques pr~vus 

Sup6rieur ou 6gal
A24 mois Aucun Plus Entassement 

Supdrieur ou 6gal Moins ou 
A24 mois Quelques Plus Effet de famille 
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Tableau 3 Quotients (pour mifle) de mortalit6 des enfants de 0 A4 ans et nombre de naissances (entre 
parentheses) par r6gions et par p~riodes 

Rurales et non-id 
Rurales 

Piriode Educ Mum/Mug Pt Cent Imb/Dep 

a. 	Mortalitf nfonatale
 

1982-1987 25 41 35 33 

(440) (441) (1214) (453) 


1977-1982 46 33 43 52 

(346) (426) (1121) (420) 


1967-1977 34 28 42 58 

(383) (492) (1263) (514) 

1967-1987 34 34 40 48 

(1169) (1359) (3598) (1387) 


b, MortalitW des enfants de 6-17 mois
 

1982-1987 30 17 33 32 

(403) (404) (1107) (402) 


1977-1982 63 43 45 64 

(319) (396) (1039) (376) 


1967-1977 70 49 63 69 

(356) (470) (1168) (465) 

1967-1987 53 37 47 56 

(1078) (1270) (3314) (1243) 


c. Mortalit6 des enfants de 0-4 ans 

1982-1987 	 93 107 142 147 

(445) (447) (1226) (461) 


1977-1982 173 185 178 255 

(346) (426) (1121) (420) 


1967-1977 209 165 231 261 

(383) (492) (1263) (514) 

1967-1987 154 152 184 221 

(1174) (1365) (3610) (1395) 


Urbalnes 

Educ 


23 

(341) 

15 

(275) 

11 

(280) 

17 

(896) 

50 

(305) 

46 

(263) 

62 

(273) 

53 

(841) 

134 

(342) 

116 

(275) 

111 

(280) 

121 

(897) 

Urbaints Total
 
Non-6d Naiss
 

33 33
 
(120) (3009) 

8 39
 
(119) (2707) 

52 39
 
(192) (3124) 

35 37
 
(431) (8840) 

79 34
 
(107) (2728) 

79 51
 
(114) (2507) 

56 62
 
(178) (2910) 

69 49
 
(399) (8145) 

161 130
 
(121) (3042) 

193 185
 
(119) (2707) 

224 212
 
(192) (3124) 

198 176
 
(432) (8873) 
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Age de la femme 

A I'enquete 


15-19 

20-24 
25-29 
30-34 
35-39 
40-44 
45-49 

Femmes 
Oduquies 

26,3 
21,5 
20,8 
16,5 
15,4 
15,0 
13,3 

Femmes avec 
secondaires et plus 

4,6 
13,0 
13,9 
17,6 
7,1 

16,0 
6,8 
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Tableau 4 Quotients (pour mille) de mortalit6 des enfants de 0 A4 ans et nombre de naissances (entre 
parentheses) par cat6gories de fdcondit6 ct par p~riodes 

Priode A B C D E F G H Total 

a. Mortalit nkonatale 

1982-1987 57 47 18 26 30 29 25 59 33 
(246) (444) (655) (470) (165) (139) (634) (256) (3009) 

1977-1982 56 40 21 17 44 31 31 82 39 
(409) (399) (480) (361) (182) (160) (424) (292) (2707) 

1967-1977 53 35 20 20 47 53 38 69 39 
(584) (458) (560) (348) (190) (209) (499) (276) (3124) 

1967-1987 55 41 19 21 41 39 31 70 37 

(1239) (1301) (1695) (1179) (537) (508) (1557) (824) (8840) 

b.Mortalit ds enfants de 6-17 mois 

1982-1987 49 43 32 18 20 34 38 47 35 
(203) (379) (558) (400) (147) (119) (55 7) (215) (2578) 

1977-1982 87 19 31 29 48 68 63 92 51 
(366) (377) (458) (348) (168) (147) (394) (249) (2507) 

1967-1977 51 49 41 45 69 77 95 99 62 
(533) (430) (539) (333) (173) (195) (465) (242) (2910) 

1967-1987 63 37 35 30 47 63 64 81 50 

(1102) (1186) (1555) (1081) (488) (461) (1416) (706) (7995) 

c. Mortalit des enfants de 0-4 ans 

1982-1987 172 154 99 118 95 170 129 167 131 
(246) (445) (663) (477) (170) (139) (643) (259) (3042) 

1977-1982 240 135 142 105 187 219 200 301 185 
(409) (399) (480) (361) (182) (160) (424) (292) (2707) 

1967-197/ 197 192 170 155 274 220 255 304 212 
(584) (458) (560) (348) (190) (209) 499) (276) (3124) 

1967-1987 206 162 134 125 188 106 188 260 176 
(1239) (1302) (1703) (1186) (542) (508) (1566) (827) (8873) 

A. M;res adolescentes B. Premieres naissances 20-34 ans 
2,mes naissances et plus 20-34 ans 

C. Intrvlle pr6c > = 24, fratrie moins D. Intrvlle proc > = 24, fratrie plus 
E. Intrvlle pr6c < 24, fratrie moins F. Intrvlle pr6c < 24, fratrie plus 
G. Intrvlle pr6c > = 24, fratrie dkc~s H. Intrvlle pr.c < 24, fratrie ddc~s 



174 

1987 

La Mortallt6 des Enfants au Burund 

Tableau 5 Distribution de naissances par cat6gories de f~condit6 dans chaque r6gion pour la priode 1982-

Rurales et non-OdRurales Urbalnes Urbalnes TotalPdriode Educ Mum/Mug PI Cent Imb/Dep Educ Non-id Naiss 

Total Naissances 445 447 1226 461 342 121 3042
 
% Adolescentes 5 5 
 6 9 18 17 8 

Naissances apr~s
19 ans 421 423 1152 420 280 100 2796 
% Premieres naiss 19 16 16 14 18 11 16 

I....I..........................................................................................................................................................................................
 
2kmes naiss et plus
apr~s 19 ans 341 357 972 362 230 89 2351 

%Intervalle court 25 23 20 27 36 30 24 
% d6c& pr6c fatrie 34 37 38 50 30 44 38 

26mes naiss et plus 
apr~s 19 ans et pas
de d6c~s proc fratrie 224 226 607 180 162 50 1449 

% Entassement 37 43 41 49 41 64 43 
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Tableau 6 Quotients (pour mile) de mortalit6 non-ajust6s, et ajust6s et changement (en pourcentage) par 
r6gions 

Ruralcs 
PfAde Educ 

a, AMortalit ninnatale 

Non-ajust 33 
Ajust6 31 
Changnt 5 

b. Mortalitfdes, einfats 6-17 mols 

Non-ajust 32 
Ajust6 31 
Changat 3 

c, Mortalitf de enfants de 0-4 ans 

Non-ajust 147 
Ajust6 142 
Changnt 3 

Rurales et non-id 

Mum/Mug PI Cent Imb/Dep 

40 35 23 
41 36 21 
-2 -3 10 

17 33 50 
18 35 47 
-5 -6 7 

107 142 134 
108 144 129 
-1 -1 4 

Urbaines 

Educ 


25 
2.5 
0 

30 
31 
-4 

93 
94 
-1 

Urbaines Total 
Non-id Naiss 

33 33 
30 
10 

79 34 
74 
7 

161 130 
150 
7 
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Tableau 7 	 Distribution des enfants, quotients (en pourcentage) de morbidit6 ajust6s pour les trois maladies6tudi6es, quotients (en pourcentage) de morbidit6 ajust6s quand au 	mois une maladicrapportee et nombre moyen de maladies rapport6es par regions et cat6gories de f6condit6 
a 6t 

Rurales et non-id
Rurales Urbaines Urbaines Total Nombre 

Educ Mum/Mug Pl Cent Imb/Dep Educ Non-id Naiss Naiss 

Enfants 15 15 40 15 11 4 100 2950 

Maladies: 
Diar < 24 6 8 7 10 8 12 8 2930Diar < 2 sem 15 17 16 20 20 20 17 2925Fitv < 2 sem 10 7 4 16 25 19 10 2945Toux < 4 sem 40 40 38 40 33 35 38 2950 

Au moins une 
maladie 	 45 45 41 46 43 44 43 3340Moyen 	 0.65 0.64 0.58 0.75 0.77 0.74 0.65 2918 

B. Fic0nditN 

A B C D E F G H Total Nombre 

Enfants 8 14 22 16 6 5 21 8 100 2910 

Maladies: 
Diar <24 hr 
Diar <2 sem 
Fiv <4 sem 
Toux <4 sem 

8 
22 
13 
39 

9 
17 
9 

42 

9 
16 
8 

38 

7 
14 
9 

33 

6 
13 
9 

33 

9 
19 
15 
35 

8 
20 
12 
42 

6 
17 
11 
35 

8 
17 
10 
28 

2893 
2888 
2905 
2910 

Au moins 
maladie 

Moyen 

une 
42 
0.74 

45 
0.68 

44 
0.62 

40 
0.56 

36 
0.55 

42 
0.68 

48 
0.74 

41 
0.63 

43 
0.65 

3293 
2881 

A. Mres adolescentes. 

P. Premieres naissances 20-34 ans. 

2ames naissances et plus 20-34 ans: 

C. Intervalle prec6dent sup~rieur 6gal A24 mois, nombre de fr~res et soeurs dans 	le m6nage inf~rieur A la 
moyenne.

D. 	Intervafle prdc6dent suprieur ou 6gal A24 mois, nombre de fr6res el socurs dans le mnage supdrieur A 
la moyenne.

E. 	 Intervalle prec6dent infdrieur A24 mois, nombre de frres ct soeurs dans le m6nage inf6rieur Ala moyenne.F. 	 Intervalle pr6ckdent inf6rieur A24 mois, nombre de fr~res et socurs dans le mtnage sup6rieur Ala moyenne.G. 	 Intervalle prc6dent suprieur ou 6gal A24 mois, si un ddcts de fr~re ou soeur d6jA survenu dans la famille.H. 	 Intervalle prdc6dent inf~rieur a 24 mois, si un d6cs de frare ou soeur est d6jA survenu dans la famille. 
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FIGURE 1 
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RWANDA . 

T DEPRESSIONS I 

N" 4 J 6 "A&VI , 

34. 

L.6PLATEAUX 
4I CENTRAUX 

... lIcGITEGA 6 
11MB0 

4 

41 


Vitle UIJUMBURA 

AZA'RE W 4 
TANZANIE 

AN/4 
MBO 4 Echdle: 111250000 

Burundi
 

PROFILS TOPOGRAPIIQUES DU BURUNDI (Source: Atlas du Burundi - Bordeaux - Talence-
CN RS 1979 1Volume) 

500. I1,18 M iRWA PLATEAUX CENTRAUX DEPRESSIONS" 

e 

Coupe Est Oucst I Ia hacleur du 3 lat Sud 

i1 i
 
20
 

M IRW PLATEAUX CETRALX DEPRESINS 

Coupe Est Oucst 3 la haulcur du.Mont Heha 



FIGURE 2
 
MORTALITE PAR PERIODE, SELON LES REGIONS
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FIGURE 3
 
MORTALITE DANS LA PERIODE RECENTE (1982-87)
 

a) Selon les rigions b) Solon les catigories de fe¢ondite" 
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FIGURE 4
 
MORBIDITE SELON LES REGIONS
 

a) Pour La fivre 

Quo tent 

b) Pour au moins 

Quotient 

une maladie 

15 
30( 30 

46 

................................................. ................................. d :."' 
:-"............. ...... 

."... 
;. ..... 

20 .:........... 

............... 

. ............... 10 

0 0 

Rigon 

K, 00 

m 

C2 

a. 



K 

FIGURE 5 
MORBIDITE PAR CATEGORIES DE FECONDITE 
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RESUME 

Apr6s l'introduction qui constitue le premier chapitre, de cette 6tude, le deuxi~me chapitre qui concerne 
la mortalit6 infantile et juv6nile, sera consar6 aux estimations par la mthode directe des niveaux et tendances, 
ainsi qu'a ses variations scion certaines variables socio-6conomiques tel que le sexe, lieu de r(sidence, l'ducation 
de la mere, la t6gion, et l'ducation et ie statut professionnel du mari. 

Dana le m~me chapitre, on etudiera les causes des principales maladies affectant la mortalit6 des 
enfants au Maroc sclon ;es d~clarations des m~res, scion l'5ge, le sexe et lieu de r~sidence. 

La m thode utilis~e pour L'Vvaluation et Panalyse de la mortalitd des adultes, qui va 8tre 6tudi6e dans 
le trois~me chapitre, est la m~thode dite des orphelinage de BRASS. Apr6s avoir examine son niveau et sa 
tendance, on analysera sos variations diffrentielles selon le sexe, lieu de r(sidence, la region et, le niveau 
d'instruction des enqu~t~es, et tout en essayant de faire une comparaison avec les r6sultats de l'enqute mondiale 
sur la f6condit6. 

Enfin, en conclusion, on commentera les niveaux et les variations differntielles de mortalit6 des enfants 
et des adultes et on donnera quelques interpr6tations des causes de d~c.s des enfants, d'apr6s le d6clarations 
de leurs m6res. 

INTRODUCTION 

Avant d'obtenih les r~sultats de l'Enqu~te Mondiale sur ]a f~condit. (1980-79) et du recensement de 
la population et de l'habitat de 1982, il y avait au Maroc une insuffisance de donn.es pour permettre une 
estimation fiable de certains indicateurs d~mographiques tels que la mortalit6 infantile, juv6nile et adulte. 

L'6norme retard de l'exploitation des bulletins de d6cds au niveau du Ministare de ia Sant. Publique 
(qui de toutes maniures ne couvrent pas les d~c~s survenus en milieu rural en dehors des formations 
hospitaliares), ei la couverture insuffisanate de l'dtat civil emp~chent de connaitre avec precision le niveau de 
la mortalit6 et des autres indicateurs qui d~terminent l'accroissement de la population dans le pays. 
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L'Enquete Natlonale sur [a Population et la Santt de 1987 

L'enqu~te nationale sur la population et la sant6 a eu lieu entre le mois d'awil et le mois de juillet1987. Elle a 616 r.alis6e par le Service des Etudes et de I'Information Sanitaire du minist6re de la Sant6Publique avec l'assistance technique et financi6re de l'lnstitute for Resource Development (IRD). 

Ls objectifs de l'enqu8.e nationale sur la population et la sant dtaient les suivants: 

1. Etudier les niveaux et ics ddtdrminants de la f6condi 6 et plus particuli6rement 'action de la 
planification familiale; 

2. Etudier les niveaux et les causes de la mortalit, infantile; 

3. Etudier les diffdrents aspects li6s Ala sant, des enfants dont !'dtude de la pr6valence ct ie traitement
de la diarrh6e ainsi que Y'dtat nutritionnel des enfants ag6s de moins de cinq ans par Ic biais des 

mesures anthropomeiriques; 

4. Fournir aux responsables et administrateurs des programmes de population au Maroc des donn6es
de base actualis6es et de qualitd sur la f6conditO, la mortalit6, la planification familiale et la sant6. 

L'enqutte a port6 sur 6960 m6nages. Dans ces m6nages, il y avait 6050 femmes elligibles, c'est Adire, non c6ibataires, igdes de 15 A49 ans et ayant passd la nuit prdcddant l'interview dans Ic m6nage; 5982ont 616 effectivement enqu t6es, soit un taux de couverturc de 98,9 pour cent. Le fichier qui a 6lA utilis, pourcette 6tude est constitu6 des donndes de ces femmes (42,7 pour cent du milieu urbain et 57,3 pour cent du milieurural; 5447 mari6es, 336 veuves et 299 divorcdes) et des donn6es de leurs enfants ag6s de moins de cinq ans qui
sont au nombre de 6789. 

Objectifs de I'Etude 

La pr6sente 6tude a pour objectif d'analyser A travers les donndes collect6cs par l'enqu~te sur lapopulation et la santd, les niveaux approximatifs de ia mortalitd infantile et juv6nile, d'examiner certains aspects
des causes de la mortalit6 des enfants et d'etudier )a mortalit, des adultes, du point de vue tendance et variations
 
diff6rentielles.
 

L pays 

Limitd A l'est par I'Alg6rie, AI'ouest par l'ocdan atlantique, au nord par ]a mer mdditcrrante et ausud par ia Mauritanie, ie Maroc se situe dans la partie extr~me occidentale de l'Afrique du Nord. Sa superficie 
est de 710,850 Km2 et sa population est estim6e A23958000 habitants en 1988, soit une densit6 de 35,6 habitants2au Kin . 

Le Maroc se caractrisc par une diversitd gdographique tr.s importantc. Au Nord, se trouve i chainedu Rif, au centre, le moyen Atlas, au sud, le haut Atlas et I'anti-Atlas. Les plaines les plus importantes setrouvent au voisinage de I'ocdan Atlantique, elles constituent l'essentiel du patrimoine agricole du pays. Quant 
au sud du Maroc, il est principalement saharien. 

Ces diff6rents reliefs exercent une influence sur les conditions climatiques et sur la vtgdtation de
l'environnement. 

Lc Maroc est divis6 administrativement en 40 provinces et 9 pr6fectures qui sont group6es en 7 r6gions6conomiques (Sud, Tensift, Centre, Nord-Ouest, Centre-Nord, Oriental et Centre-Sud). 

On trouvera ci-apr6s les indicateurs d6mographiques principaux du Maroc (Centre des Etudes et deRecherches Demographiques du Maroc): 
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1. 	 Proportion moyenne de ]a population urbaine (1988-92) 46.6% 

2. 	 Structure de la population par grands groupes d'age:
 
Groupes d'age 1988 1992
 

-15 	ans 40,9 39,6
 
15-64 55,1 56,6
 
65 et + 4,0 3,8
 

3. 	 Accroissement naturel moyen (88-92)(en milliers) 647 
4. 	 Taux d'accroissement annuel moyen 2,56% 
5. 	 Naissances annuelles moyennes (88-92)(en milliers) 877 
6. 	 Taux brut de natalit6 (88-92) 34,7%. 
7. 	 Taux global, de f6condit6 g6n6rale (88-92) 144,4%. 
8. 	 Indice synth~tique de f6condit6 (88-92) 4,8 
9. 	 Taux brut de reproduction (88-92) 2,4 

10. Taux net de reproduction (88-92) 	 2 
11. D6cAs annuels moyens (88-92) (en milliers) 230 
12. Taux brut de mortalit6 (88-92) 	 9,1%. 

Quallti des donntes de l'enquete 

Les donndes qui vont 8tre utilisdes pour mesurer la mortalitd des enfants et celle des adultes dans 
cette dtude, sont les suivantes: 

-Les effectifs et les dates de naissances des enfants n~s vivants et encore en vie ou non, des femmes 

enquet.es. 

-L'Age des d6cts des enfants nds vivants et a leur d6c s. 

-Les sympt6mes ct les causes de d cbs dcclar~s par les m6res des enfants d. c6d6s avant d'atteindre 
5 ans. 

-La survie ou non du pare et de la mere de l'enquet~e. 

Toute analyse depend 6troitement de la qualit6 des donn6es collectes. S'il y a des omissions, les 
oublis et des matvaisses d6clarations, I'analyse sera sans doute perturb~e et donnera une mauvaise interprdtation 
du phdnom~ne 6tudi6. 

Nous n'avons pas, vraiment, de m6thode ou d'indicateur pour appr6cier la qualit6 des donndes 
collect6es, mais d'apr.s le pourcentage des aiges des enfants qui ont Wt6 imput6s, qui est seulement de 23 %, 
et en comparant les r6sultats de cette enquite avec les estimations faites d'apr6s les rdsultats de I'Enqu.te
Mondiale sur la fdcondit6 et du recensement de 1982, on trouve des ressemblances, cc qui permet de dire que 
les informations collect.es dans l'Enquete Nationale sur la Population et la Sant sont d'une assez bonne quali[6 
et reflet-.nt Apeu pros la r6alit6 de la situation d~mographique et sanitaire du pays. 

Mithodologie 

Mortalit6 infantile el juvdnile. La m thode utilisde pour estimer la mortalit( infiantile et juv6nile est 
ia m6thode directe basde sur les donn.es de la vie gdndsique des enquft6es, et compose des informations 
d6tailles sur chaque naissance vivante (ann.e de naissance, le rang. le sexe et, si l'enfant est ddcd6, depuis 
son Age lors du d6cds). 

Le calcul des quotients de mnrtalit6 infantile et juv6nile sera bas6 sur les naissances des cinq derniares 
ann6es pr6c6dant l'enqufte, et les d6cs survenus a'a cours des diffdrents cohortes de naissances durant cette 
priode. Nous avons pris sculement cette g6ndration, pour 6viter les anomalies qui pouvaient d6couler des 
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d6clarations de'Age pour les naissances 6loign6es et du changement des caract6ristiques socio-economiques des
m6res, entre la naissance et le d6c& d'un enfant. 

Les indices de la mortalite infantile et juv6nile retenus pour la mesure des niveaux et pour l'dtude des
variations differentielles, sont les probabilites ou quotients de mortalitd suivants : 

.1q: probabilite de mourir entre la naissance et l'fige exact d'un an (mortalit6 infantile); 

.4q, :probabilit6 de mourir entre 'fige exact d'un an et celui de cinq ans (mortalit6 juvenile); 

.5q0 : probabilitd de mourir entre la naissance et l'Age exact de cinq ans (mortalit6 de l'enfance). 

Mortalit6 des adultes. La m6thode utilis.e pour estimer ]a mortalitd des adultes A partir des
informations obtenues sur la survie des parents des enquetes, est la m6thode de BRASS, bas.e sur lesproportions des enqutds dont la mdre (le p6re) est encore en vie (manuel de Yaound6).
 

Les donnes qui ont tc requises pour proceder aux calculs sont:
 

a. Pour l'estimation de la mortalit, des femmes: 

-Le nombre total d'enquctdes class6es par groupe d'Age quinquennal.
 

-Nombre d'enquctdes dont la mdre est vivante classics par groupe d'fige quiquennal.
 

-Nombre de naissances survenues pendant les trois dernifres annes prec6dent l'enqucte, class6es par 
groupe d'Age quinquennal de la mdre. 

b. Pour i'estimation de la mortalit6 des hommes nous avons utilis6 les mmes donn.es en remplaant
les meres survivantes des enquctees par leurs p6res survivants. Les donn6es sur la survie des beaux-parents
qui ont t6 obtenues, ne vont pas 8tre utilis6es puisqu'on ne dispose pas de donn6es sur les Ages des conjoints. 

LA MORTALITE INFANTILE ET JUVENILE 

La mortalitt infantile et juv6nile connuan Maroc a un d.clin important au cours des trois dernircs 
d6cennies. 

Le m6rite en est attribu6 aux mesures de sant6 publique et 6tla lutte contre les maladies mortelics de
lenfance, qu. ont toujours tc des pr6alables dans la politique sanitaire du pays. 

Ls programmes de sant6 publique, mis en oeuvre depuis l'inddpendance, tel que ni6decine pr6ventiveet l'6radication de certaines maladies moriolles, ont eu, certainement, un grand impact sur ia sant6 des enfants 
et de IAsur leur mortalite. 

L'Enqucte sur la D6mographie et ]a Santd nous a permis d'estimer le niveau r6cent de la mortalitd 
infantile et juv6nile et de confirmer cc declin. 

Niveau et tendance 

D'apr6s le tableau N91 illustre par ie figure 3 et qui donne des estimations pour mille, I'.volttion desniveaux de la mortalit6 en dessous de cinq ans, semble suivre une baisse regulidre au Marc, comme on pouvait
s'y attendre. Les valeurs des quotients donn6s dans cc tableau s'appliquent, en moyenne, au milieu de la p.riode
Alaqueile ils se r6ffrent. 
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Sur 1000 naissances vivantes ou milieu de la pdriode 1963-1967, on enregistre 116 d6c~s avant leur 
premier anniversaire. Ce chiffre est A100 d6cs pendant la p6riode 1973-1977 et 87 entre 1978-1982 pour 
atteindre 72 pour 1000 au cours de la p6riode 1983-1987. 

Le m~me tableau pr6semte 6galement les quotients de mortalit6 juv6nile et montre que pour la p6riode 
la plus r6cente (1982-1987), sur 1000 enfants qui ont atteint leur premier anniversaire, 27 sont d6c6dOs avant 
d'atteindre le cinqui~me, ce chiffre dtait A la p riode 1978-1982, de 37 pour mile. 

Pour les deux quotients r6unis, infantile et juv6nile, le tableau 1 montre ont connu une baisse continue 
de 195 pour mile en 1963-1967, pour attendre A95 pour mile pendant la p6riode la plus r6cente. 

La baisse de la mortalit6 infantile est plus forte chez les garnos que chez les filles, sur 1000 garons 
n6s vivants durant la p6riode 1963-1967, 121 sont d6c~des avant d'atteindre leur premier anniversaire; durant 
la m~me priode on enregistrait 111 ddc~s pour 1000 naissances de tflles. Cet 6cart a diminu6 pendant la 
priode la plus r6cente: 75 pour 1000 pour les garcons et 70 pour 1000 pour les fille. La m~me constatation 
est faite sur les quotients de mortalit6 de l'enfance. 

Les trois quotients de mortalit6 (infantile, juv6nile et de l'enfance) ont baiss6 de faqon remarquable 
durant la p6riode 1982-1987, par rapport aux r6sultats de l'Enqu~te Mondiale sur la f6condit6 pour la p6riode 
1975-1979 et qui 6taient respectivement de 91, 52 et 138 pour mile. 

En fonction du sexe tout d'abord, la surmortalit6 masculine est claire d'apres les r6sultats de l'Enqu~te 
Mondiale sur la f6condit6. La comparaison des quotients obtenus pour chaque sexe montre qu'un garqon a 
moins de chance de survivre qu'une file. 

Par contre, I'E.N.P.S. suggre que la mortalit6 juv6nile f6minine exc6dait auparavant la mortalit6 
masculine mais, Apr6sent, ele a diminu6 pour atteindre des niveaux similaires aux garcons, entre l'fige exact 
d'un an et celui de cinq ans au cours de la priode r6cente. Les chiffres sont de 27 pour mille pour les filles 
et de 26 pour mile pour les garqons. 

La raison de la surmortalit6 masculine au cours de la premiere ann6e de vie est probablement d'ordre 
biologique. Elle peut aussi s'expliquer soit par une sous-estimation des d6cbs f6minins, soit par une 
surestimation des d6cs masculins. 

Xariations diffNrentielles 

Sclon le lieu de residence. La surmortalit6 des enfants de milieu rural est un ph6nom6ne qui a 6t6 
constat6 depuis longtemps au Maroc (Enqu~te CAP 1966-67). Cette surmortalit6 est certainement dfie au 
manque d'infrastructure sanitaire et le mode de vie qui est caract6ris6 par le manque de confort rudimentaire 
des logements Ala campagne. 

La lecture du tableau 2 et figure 4 montre que la mortalit6 des enfants de moins de cinq ans, vaie du 
simple Aplus du double selon le lieu de r6sidence. En ce qui concerne la mortalit6 infantile et juv6nile, on 
remarque que l'cart entre le milieu urbain et le milieu rural et tr6s important, sur 1000 naissances vivantes en 
milieu rural, 83 n'atteignent pas 1 an tandis qu'en milieu urbain, 52 sur mile n'atteignent pas un an. La 
probabilit6 de mourir entre l'age exact d'un an et celui de cinq ans est tr s faible en milieu urbain soit, 5 pour 
1000, alors qu'en milieu rural elle est 38 pour mille. La r6sidence A la ville ou Ala campagne intervient donc 
dans la mortalit6 des enfants comme un facteur differentiel important. 

Solon le lieu de residence et le sexe. I1ressort du tableau 2 que la mortalit6 de l'enfant varie selon 
les trois caract6ristiques: lieu de r6sidence, sexe, et age. Au cours de la premitre ann6e de vie, on remarque 
qu'il y a une surmortalit6 masculine aussi bien en milieu urbain qu'en milieu rural, tandis qu'entre un et cinq 
ans, en milieu rural, la surmortalit6 est devenue f6minine. Entre la naissance et l'age de cinq ans, le pb6nom6ne 
de la surmortalit6 d'un sexe n'existe plus en milieu rural. 
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Sol ,,n. L'examen du tableau 2 montre que ia variation de ia mortalit6 infantile selon Ia
r6gion est tr6s impurtante. Si on fait une comparaison par rapport au quotient de mortalit6 infantile national
(72 pour 1000), on observe que les r6gions du Sud suivie de la region du Centre-nord et celle du Nord, ont des
quotients tres 6lev6s, la region de Tensift et la region du Centre-sud ont des quotients moycns, et la r6gion du
Centre et celle de l'oriental ont des quotients, relativement bas, au niveau national. On peput faire la m~me 
remarque en ce qui concerne les quotients de mortalit6 juv6nile et de P'enfance (0 A5 ans). 

Cette variation entre r6gion s'explique par la vaste superficie ou le telTain accident6, ainsi qu'une
population rurale tr6s importante dans les r6gions oa il y a les quotients leves, tandis qu'on observe une
superficie plus restreinte, et une population urbaine plus importante ainsi qu' niveau dconomique plus lev 
dans les r6gions oiO les quotients de mortalite sont bas. 

Scion la r6gion et I sexe. La lecture du tableau 2 montre qu'A l'int6ricur d'une region, un garqonet une file n6s vivants, n'ont pas la m~mc chance de survivre apr6s leur premier anniversaire. Cette chance
de survie par sexe, vane 6gticment scion la region. Dans le Sud, le Nord-ouest, le Centre-nord et le Centre, 
on remarque qu'il y a un surmortalite infantile masculine et dans les autres regions (Tensift, Oriental, et Centre­
sud), i y a une surmortalite infantile feminine. Entre 'fige exact d'un an et celui de cinq ans, la situation se 
renverse dans toutes les regions, except6 pour les regions du Centre et de l'Oriental oA il y a la mortalit6 
infantile la plus basse la surmortalite masculine se maintient. 

Selon I'ducation de ia m6re. L'instruction de la more est un grand facteur de diff6renciation de la
mortalit6 des enfants. Elle joue un rOle primordial. 

Pour mesurer le niveau d'instruction des meres, nous n'avons pas pris en considdration le nombre 
d'ann6es d'6tude. II s'est avere quc probablement: 

1. Une femme ayant passe moins de cinq ans dans l'enscignement primaire peut redevenir analphabste 
apr6s une certaine dur6e sans 6tudier. 

2. Certaines femmes ont tendance Aexagerer leur niveau d'instruction. 

Pour remedier A ce biais, nous avons divis6 i'instruction de la mere en deux groupes, alphabete (salt

lire) et analphabltisee (ne sait pas lire).
 

D'apr&s le tableau 3, on constate que les r6sultats sont comformes Acc qu'on s'attendait, il y a une 
forte corr6lation negative entre la mortalit6 des enfants et 'ducation des meres. 

La figure 5 qui presente la comparaison des quotients des deux groupes, montre que l'dducation

influence la mortalite aussi bien infantile que juvenile dans lc sens de la baisse. Sur 1000 naissances vivantes

de mores analphabstes, 76 n'atteiyent pas an contre 47 sur 1000 de meres alphabstisees. Trente-et-un sur 1000
enfants de m6res analphabAtes ne vivent pas dc I'gc exact d'un an jusqu'A celui de cinq ans et sculement 3 sur
1000 de m6res qui savent lire. En ce qui concerne le quotient de mortalite de i'enfance qui exprime la
probabilit6 de mourir entre la naissance et I'age exact de cinq ans celui des enfants de mores analphab~tes est
deux fois plus leve qui celui des enfants de mores alphabAtes, le premier est de 105 pour 1000 tandis que le
deuxi~me n'est qu-- de 50 pour 1000. Ceci illustre la relation qai existe entre Ia mortalite des enfants et
l'6ducation de leur more et reflete, certainement, le niveau socio-economique de la famille. 

Scion I'ducation du mariou de la m6re par milieu. Le niveau d'instruction du mad est aussi 'un des
elments importants, qui agissent sur ]a mortalite des enfants. Un mari instruit peut motiver sa famille pour
une bonne hygiene individuelle et collective et sensibiliser sa femme pour une bonne supervision des enfants en 
matiere de soins et d'alimentation. 

Comme il ressort du tableau 3, il y a une difference de mortalit6 des enfants, dans le meme milieu,entre les maris ou meres instruits et les mars ou meres non instruits. En milieu urbain, 50 sur mille naissances
vivantes des mas, qui sont souvent les p6res, eduques contre 57 sur mille de pres non 6duqu6s meurent avant 
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d'avoir l'Age d'un an et en milieu rural, 77 pour mille de pres 6duqu6s contre 87 pour mille de pres non 
6duqu6s n'arrivent pas Aatteindre cet fge. En ce qui concerne le quotient de mortalit6 juv6nile il y a une 
diff6rence importante entre les lettr6s et les illettr6s Al'int6rieur du m~me milieu. 

En milieu urbain, ce quotient varie du simple au double et en milieu rural, de 41 pour mille chez les 
individus ilettr6s le quotient passe '34 pour mille chez ceux qui ne savent pas fire. 

En d6finitive, le milieu ne joue pas seul, un r6le dans la mortalit6 des enfants. L'instruction intervient 
meme dans le milieu rural oA l'infrastructure m6dicale et para-m6dicale est trds insuffisante. Face Aune 
maladie, une personne 6duqu6e a un comportement diffdrent de celle non 6duqu6e, elle recourt aux moyens 
m6dico-sanitaires qui exisent, m~me s'ils sont modestes. 

Selon l'ducation des deux parents ensemble. Comme le montre le tableau 3 les 6carts de mortalit6 
des enfants sont importants selon l'instruction des parents, le quotient de mortalit6 des enfants de moins de 
cinq as est de 44 pour mille chez les enfants de pdre et m6re 6duqu6s, et passe A 115 pour mille chez les 
enfants de parents non 6duqu6s. Celui de la mortalit6 infantile varie de 41 pour mille chez le premier groupe
A81 pour mille chez le deuxi6me. 

Si Pun des parents au moins est dduqu6, 'enfant a une probabilit6 plus fible maniu qu' un enfant qui
n'a ni mere ni pAre 6duqu6, aussi bien entre la naissance et l'ige 6xact d'un an qu'entre la naissance et Pige 
de cinq arts. 

Le facteur socio-culturel qui est l'instruction, intervient donc dans la mortalitd des enfants selon que
le pare ou la mere soient lettrds ou au moins Pun des deux, et ceux qui n'ont ni l'un ni l'autre instruit. 

Selon la profegion du mari. Les 6tudes ont montrd que la profession du mari est un facteur de 
diff6renciatioa de la mortalit6 des enfants. Elles refl6tent le niveau dconomique du m6nage qui agit sur la 
mortalit6 A travers la qualit6 de ralimentation et des soints de sant6 que peuvent avoir les membres de ce 
m6nage. 

Le tableau 3 pr6sente, pour l'ensemble du pays, les quotients de mortalit6 infantile, juv6nile et de 
I'enfance, scion le statut professionnel du chef de m6nage. Trois groupes de profession se distinguent: les 
fermiers propridtaires de leurs terres ou travaillants dans le champs d'un membre de leur famille, les metayers 
et les salari6s saisonniers. Les quotients de mortalitd de ces groupes sont forts et sont respectivement 82, 78 
et 77 pour 1000. On rtmarque que la difference en mati~re de mortalit6 infantile entre ces trois groupes est 
faible. Ceci correspond au fait que ces groupes rassemblent les agriculteurs qui vivent en milieu rural (manque
d'6quipement et d'infrastructures sanitaires) et les salaries qui travaillent de temps Aautre. 

Les groupes de salari*s r6guliers et de fermiers pay6s en espece ont des quotients relativement bas. 
Le premier inclus certainement des cadres, des techniciens et des ouvriers qualifids et le deuxitme est 
essentiellement constitu6 de gens qui travaillent dans l'agriculture ct qui rsident en ville. 

D'aprs le tableau 3, on constate que les rdsultats sont conformes Acc qu'on s'attendait. 11 y a une 
forte corr6lation nfgative entre la mortalit6 des enfants et l'ducation des mares. 

Les Causes de Deces 

La connaissance des causes de ddcas des enfants permet de bien orienter les mesures d'ordresanitaire 
et d'6laborer une politique plus efficace en matire de sant6 publique. 

Dars ce paragraphe, nous allons 6tudier les principales maladies qui tuent les enfants au Maroc selon 
l'fige, le sexe et fieu de r6sidence, et selon les sympt6mes que les enfants ont es, avant de mourir, d'apr~s les 
dedarations de leurs m6res. 
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Pour ce qui est du dernier point, si on examine le tableau 4 on constate que la plupart des causes
declarees par les m6res, vont avec les sympt6mes de la maladie. La grande fr&iuence des causes non class6es 
ou des causes inconnues par la m6re (35%) fait penser que les donn6es sont de mauvaise qualit6. 

Toujours selon le m.me tableau, on note que sur 543 enfants d6c6d6s, 196 (soit 36%) ont eu la diarrh6e 
au moment de leur d~c~s 107 (20%) ont eu la diarrh6e comme cause principale et 89 (16%) comme cause 
favorisante, en deuxi.me position viennent les vomissements suivis des maigreurs extr.mes. La rougeole, 'a 
coqueluche et le t6tanos qui 6taient autrefois menaantes, leurs fr6quenc-s se sont fortement attdnu6es, cela
grfice aux efforts ddplo-'6s par les rdsponsables, dans le cadre d'un programme 6largi de vaccination. La lecture 
du tableau 5 qui donne la repartition des enfants d6c~d6s selon la cause, l'Age, le sexe et le lieu de r6sidence, 
nous permet de relever les poin.s suivants: 

Au cours de la premiere ann6e de la vie, 78 enfants sur 285 (soit 27%) ont sont mort Ala suite d'une
diarrh6e, 28 d'une maladie de l'appareil rgspiratoire et 16 du t6tanos. Entre l'Age exact d'un an et celui de cinq 
ans la diarrh6e reste en tate suivie cette fois par la rougeole. La m~ningite et la coqueluche ont disparu au cours 
de cette tranche d'fige. 

La maladie qui tue le plus, aussi bien chez les filles que chez les garqons, compte non tenu des non
classdes, est la diarrh6e: 20% pour les garqons et 18% pour les filles, suivie par les maladies respiratoires et 
en trois~me position vient la rougeole chez les garqons et le tgtanos chez les rIles. La typhoide et la coqueluche
attaquent les filles. En ce qui concerne les causes de mortalit6 par milieu, tous les cas de coqueluche ont t6 
enregistrds en milieu rural. Ce milieu se distingue aussi par les fr6quences dlevges de d6cds attribu6s A la
typhoide, !a diarrhe et la rougeole. Dans chaque milieu, on trouve toujours la diarrhde en tate, que cela soit 
en milieu urbain ou en milieu rural, suivie des maladies respiratoires. La fr6quence du t6tanos et de la rougeole 
sont la meme dans les deux milieux. 

La proportion des femmes qui ne connaissent pas la maladie qui a cause le dec~s de leur enfant est plus 

6ievde en milieu rural qu'en milieu urbain. 

LA MORTALITE DES ADULTES 

Si le d6cs d'un enfant est un Mvnement qui frappe sa familie, le ddcts d'un jeune adulte entraine de
plus un probl~me d'orphelinage et de veuvage, ainsi que la perte d'un membre de la socidt6 exp6riment6 et 
productif. Le ddcs pr6maturd d'un adulte est donc un probl~me social important qui ne reqoit pas encore, 
malheureusement, l'attention qu'il mdrite. 

La m6connaissance des niveaux, des tendances et des differentiels de la mortalit6, d6coule des difficult6s
de la collecte des donndes fiables. Alors que les m6res peuvent donner des informations sur leurs enfants 
d&cdd6s, il est difficile d'identifier des enqu~tds addquates pour avoir des informations sur des adultes ddc~ds 
du fait que la disparition d'un adulte provoque souvent la dispersion du m6nage. 

Les m6thodes d'estimation des niveaux de la mortalit6 des adultes sont bas6es sur des hypoth6ses qui
peuvent ne pas aller avec la rdalit6 du pays. Dans le cas de notre 6tude, nous avons trouv6 des niveaux qui ont 
une tendance en bas, par rapport aux r6sultats de l'Enqute Mondiale sur la f~condit6, au moment ot) on 
s'attendait Ades niveaux meilleurs, ce qui semble anormal, compte tenu du niveau de vie et de l'6tat sanitaire 
du pays qui s'am6liore d'une annde Arautre. Cela est certainement dO Ala qualit6 des donn~es de I'Enqu~te
Mondiale sur la f~condit6, concernant la survie des parents, qui ont donn6 des estimations des esprances de 
vie A15 ans, 6xag6rees. Pour cela, nous vous demandons d'interpr6ter ls r6sultats de cette analyse, qii va 8tre 
tr6s sommaire, avec le maximum de pr6caution. 

Le tableau 6, montre que les proportions des femmes ayant leur pre ou mere encore en vie, baissent
quand 'fige des femmes augmente. La proportion des pres et des mdres des enqut6s ag6es de 15 A19 ans,
qui sont respectivement 87,8 et 91,6 por cent, ont baiss6 A62,4 et 81,4 pour les enqu~t~s de 30 A 34 ans et A
l'Age de 45 A49, ces proportions ont atteint 25,5% et 48,6%, respectivement. On remarque la proportion des 
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enquet6es ayant leur m6re encore en vie, sont pour tous les groupes d'Ages, sup6rieures Acelles des enquetes 
ayant leur lOre encore en vie. 

Niveau et Tendance 

C'est d'apr6s les donn6es du tableau 6 qu'on a calcul6 A 'aide de la m6thode de BRASS, les niveaux 
et les esp6rances de vie Al'age de 15 ans (e* 15), correspendant Achaque groupe d'Age duquel on a eu la date 
approximative Alaquelle se rapportent (Brass and Baingboe 1981) ce niveau et cette esptrance de vie. 

Le tableau 7 montre que le niveau de la mortalit6 des hommes et leur espdrance de vie ont connu en 
1975 une baisse notable par rapport aux ann6es pr6c6dentes. En 1976 l'esporance de vie s'est un peu am6ior~e 
puis elle est rest6e presque constante (A peu pr6s 55 ans) jusqu'A l'ann6e 1979. 

En ce qui concerne la mortalit6 des femmes, la situation est plus inqui6tante, d'apr6s le tableau 8, on 
constate que le niveau et l'espdrance de vie de ces dernires, a connu une baisse tr~s importante. De 54,8 ea 
1975, l'esperance de vie des femmes, l'fige de 15 ans, est passde A57,3 en 1977 et a ensuite chut6 Achut6 A 
52,8 en 1979. 

La comparaison des r~sultats de i'Enqu~te Mondiale sur la f~condit6 avec ceux de l'enquete nationale 
sur la population et la sant6, qui est illustr6e par la figure 6, montre qu'il y a une baisse de l'espArance de vie 
A l'Age de 15 ans au Maroc et en particulier chez les femmes. 

En rdalit6, on ne peut pas parler d'une baisse, c'est plut6t une stagnation de i'esprance de vie pendant 
les aries soixante-dix, qui est peut 8tre dfie A la situation dconomique du Maroc au cours de cette p6riode. 

Variations Differentlelles 

Pour mesurer les variations diff(rentielles, on s'est limit6 aux d6clarations des enqu8tdes figes de 30 
A 40 ans, pour lesqulles on a calcul6 des niveaux et des esp~rances de vie selon les caractdristiques 6tudids et 
qui sont pr~sent6s dans le tableau 9 et la figure 7. Le tableau 9 et la figure 7 montrent qu'il n'y a pas de 
difference notable de niveau de mortalit6 entre les hommes ct les femmes A l'echelle nationale. 

Selon le lieu de residence. On remarque que l'esperance de vie des pres des enqu~t6es qui r6sident 
en milieu urbain est l6g rement inf6rieure A celle des de ceux qui r6sident en milieu rural et celle des mdres 
urbaines est sensiblement suporieure Acelle dec mres rurales. On remarque que le milieu de rdsidence des 
enqu~t6es, n'a pas vraiment une correlation avec la mortalite des parents, cela s'explique par l'6xode rural des 
jeunes personnes au coures de ces ddrnitres annees et le milieu de leur r6sidence actuelle n'est plus celui de 
leurs parents. 

Selon l'ducation de ia m6re. Pour ce qui est de l'ducation, nous signalons que nous avons pris, le 
niveau d'6ducation des enquites, cc qui suppose que les femmes 6duqu6es sont issues des families ayant un 
niveau de vie diff6rent de celui des femmes qui ne sont pas dduquees. D'apr6s le tableau 9 et Ia figure 8, nous 
constatons qu'il y a une difference de mortalite, importante, entre les hommes ayant leurs filles alphabxtes et 
ceux ayant leurs filles anaphab~tes. En ce qui concerne les m6res, i n'y a pas de differences importantes. 

Scion lcs r6gions. En cc qui concerne la variation differentielle selon les r6gions, comme le montrent 
Ie tableau 9 et le graphique 8, la region du Sud est la plus desavantagde, aussi bien pour les hommes que pour 
les femmes, suivie par la region du Tensift. 

La r6gon oi il y a l'espdrancc de vie la plus dlev6e, en ce qui concerne les hommes, est celle du 
Centre (56,6). Les m6res des enqut~es de la region du Nord-Ouest sont celles qui ont l'esp6rance de vie A 
l'ge de 15 ans la plus 6levde aussi bien par rapport aux m6res des femmes des autres regions que par rapport 
aux p6res (58,1). 
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A I'int6rieur d'une mame r6gion, les hommes et les femmes n'ont pas la mame es.drance de vie A1'Age de 15 ans. Dans les r6gions du Centre et de l'oriental, les hommes ont une esprance do vie plus 6lev6eque celle des femnes, dans les autres r6gions (Nord-Ouest, Centre-Nord, Centre-Sud et h'ensift), sont les
femmes qui l'emportent. 

CONCLUSION 

De 1980 A1987, ]a inortalit6 infantile a baiss6 de 91 A72 pour mille naissances vivantes. Ce d6clinest le r6sultat des efforts fournis et la politique sanitaire suivie au Maroc qui est bas6e en prcinier lieu sur la 
pr6vention. 

En d6pit de cette baisse, la mortalit6 infantile et la mortalit6 juv6nile restent encore relativement 
elev6es. 

L'effet de l'urbanisation a contribu6 Ar6duire la mortalitu des enfants au Maroc, 52 na isances vivantes pour mille en milieu urbain contre 83 en milieu rural, n'atteignent pas leur premier anniversairt. et 57 seulement 
contre 118 ne vivent pas au-delA de cinq ans. 

Nombreux sont les facteurs qui peuvent expliquer cet ecart en matitre de mortalit6 des enfants, entrele milieu urbain et le milieu rural; c'est en urbain que se trouvent les salari6s qui ont le revenu le plus 6leve etc'est IAoO l'6quipement sanitaire, la scolarisation et les services m6dicaux sc concentrcnt. 

Les r6gions qui ont une mortalit6 infantile dlev6e se caract6risent par une superficie tr~s vaste et unepopulation rurale importante ce qui implique un aiveau 6conomique bas et un accis aux soins de sant6 difficile.La region du Sud ofi l'on observee les quotients de mortalite des enfants les plus 6lev6s est une z~nepr6swlarienne. La region du Centre qui a les quotients les plus bas est une region constitu6e des provinces etprefectures les plus riches et les plus industialisees du pays. La capitale economique du Royaume (Casablanca)
 
se trouve darn cette region.
 

L'effet de l'education sur la mortalite des enfants te confirm6 par plusieurs 6tudes.a Les enfantsnes vivants de meres alphabtes, ont plus de chances de vivre apres l'fige de cinq ans que ceux nds de meres
analphabates. L'education de la mfre 
ou du Oare agit donc sur ia wortalite des enfants A travers plusieursfacteurs, des parents eduques recourent quand il faut aux services medicaux-sanitaires et sensibilisent leurs

enfants Aune hygi6ne corporelle et alimentaire.
 

A i'interieur du mame milieu, l'education des parents joue aussi un r6le capital dans la mortalite des
enfants. En milieu urbain, la difference entre le quotient de mortafite juvenile des parents lettres et celui des
parents illettres est flagrante. 
 Mame dans le milieu rural oA les 6quipements midico-sanitaires ne repondent
pas, de loin, aux besoins cette difference est importante.
 

La profession du maril elle aussi a un effet sur la mortalite des enfarts. Les enfants nes vivants dontles p6res ayant une situation stable et un salaire regulier ont moins de risques de mourir avant de fater leurcinquitme anniversaire que ceux dont les p6res travaillent d'une faon saisonniare ou metayers. 

L'analyse des causes de decas revale que les diarrhees, tel que dans n'importe quel paysdeveloppement, sont tr6s frequentes soit en tant que cause principale 
en 

des decas soit en tant que cause
favorisante. 

La mortalite par rougeole est relativement tres basse, cela est cerwainement la consequence del'introduction du vaccin antirougeole au Maroc, depuis 1982, dans le cadre du programme 6Iargi de vaccination. 

La mortalite des adultes semble 8tre negligee, contrairement Ala mortAlite des enfants, elle a connuune hausse, par rapport aux r(sultats de l'enqate mondiale sur la fecondite, cette hausse est plus accentue chezles femmes que chez les hommes. 
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Ce changement, d6favorable, de la mortalit6 des adultes, n'est certainement dfi qu'A la qualit6 et la 
fiabilit6 des donn6es, de l'Enquete Mondiale sur la f6condit6 qui ont donn6 des estimations de l'esp6rance de 
vie APIAge de 15 ans un peu 6xag6r.es. 

11 n'y a pas de diff6rence vraiment significative entre le milieu urbain et le milieu rural, en ce qui 
concerne la mortalit6 des adultes. Comme ila 6t6 signal6, le milieu oil r6side 1'enqu~t6e n'est pas forcement 
celui oit habitent ses parents. Ce qui justifie la faible corr6lation entre le lieu de r6sidence et la mortalit6 des 
adultes. 

Dars la r6gion du Sud il y a des differences importantes, on a enregistr6 les quotients de la mortalit6 
des enfants les plus .lev6s, on a aussi enregistr6 l'esprance de vie Al'Age de 15 ans la plus basse et la r6gion
du Centre qui a enregistr6 les quotients les plus bas de la mortalit6 des enfants a enregistr6 l'esprance de vie 
AIPAge de 15 ans la plus dlev6e. Des raisons et les explications oat 6t donn6es plus haut. 

Selon le sexe et la r6gion, la femme du Nord-Ouest est elle qui a l'esperancc de vie la plus 6lev6e 
(58,1) dans tout le pays, aussi bien par rapport aux femmes que par rapport aux hommes, ce r6sultat n'est pas
6tonnant, les femmes des provinces de Tanger, T.touan et Larache, sont connues comme des femmes 
travailleuses et r6sistantes. 

Comme i'ducation des enqu&6es a une corr6lation avec la mortalit6 des ddscendants, elle a aussi 
une corr61ation avec la mortalit6 des ascendants. Les personnes dont leurs filles sont analphab6tes, ont une 
esp6rance de vie plus courte que celle de ceux qui ont leurs lilies alphab6tis6es. L'6ducation est i~e au niveau 
dronomique et social des parents. Sont les filles de families ais6es et sensibilisees qui sont inscrites aux 6coles 
et qui continuent leurs 6tudes. 

BIBLIOGRAPHIE 

Akoto, Eliwo Mandjale. 1985. "Mortalit6 Infantile et Juv6nile en Afrique: Niveau Caract6ristiques, Causes 
et Determinants" Louvain-La-Neuve, D6partement de Ddmographie, Universit6 Catholique de Louvain 
1980 

Brass, W. and Bamgboye, E. 1981. "The Time Location of Report of Survivorship: Estimates for Maternal 
and Paternal Orphanhood and the Ever-widowed. CPS Research paper 81-1 London School of Hygiene 
and Tropical Medicine. 

Institut National de Statistique et d'Economie Appliqu6e, Unit6 d'Enseignement, de Recherche et de 
Documentation en D6mographie (Avril 1982) "F~condit6 et mortalit6 infantile et juv6nile au Maroc 
d'apr6s l'enqu~te CAP 1966-1967." 

Profil d6mographique du Maroc 198-1992. Centre d'Etude et de Rech~rches D6mographique (C.E.R.E.D) 

1988. 

Manuel de Yaoundd. 1985. "Estimation indirectes en d6mographie africaine" 

Direction de la Statistique. 1988. C.E.R.E.D. "Situation D6mographique Rdgionale au Maroc". 

Minist6re de la Santd Publique. 1984. "Enquite Nationale sur la F6condit6 et la Planification Familiale au 
Maroc" 
Volume II: Population et Sant6, R6sultats de I'Enqu~te Mdnage - Rabat 
Volume III: Dynamique de Population, Sant6 et Planification Familiale, R6sultats de l'Enqute 
Individuelle - Rabat 

http:6xag6r.es


194 La Mortafit6 au Maroc 

Tableau 1 Quotients de mortalit6 infantile et juvenile par sexe ct par cohorte de naisance 

1983-87 1978-82 1973-77 1968-72 1963-67 

Ensemble 
IqO 
4ql 

72 
27 

87 
37 

106 
52 

96 
66 

116 
80 

5qO 95 124 157 158 195 

Garcons 
IqO 
4q1 
5qO 

75 
26 
97 

88 
41 

128 

118 
46 

163 

108 
62 

169 

121 
71 

191 

Filles 
iqO 
4q1 

70 
27 

88 
36 

93 
60 

87 
68 

111 
89 

qO 92 123 152 154 199 
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Tableau 2 Variations diff6rentielles des quotients de mortalit6 infantile et juvenile par sexe selon le 
lieu de r6sidence et la region 

iqO 4ql 5qO Effectifs 

Lieu de residence 
Urbain 52 5 57 2317 
Rural 83 38 118 4471 

Lieu de r6sidence et sexe 
Urbain: 

Garcons 57 5 62 1178 
Filles 47 5 52 1139 

Rural: 
Garcons 84 37 118 2236 
Files 82 40 118 2235 

Regions 
Sud 97 59 150 927 
Tensift 66 33 97 812 
Centre 50 10 60 1690 
Nord-ouest 83 20 101 1386 
Centre-nord 89 27 113 1049 
Oriental 57 19 75 478 
Centre-sud 62 41 100 448 

Region et sexe 
Sud 

Garcons 100 55 159 469 
Filles 94 63 150 458 

Tensift 
Garcons 65 32 95 379 
Files 67 34 95 433 

Centre 
Garcons 52 15 66 857 
Files 48 6 54 833 

Nord-Ouest 
Garcons 88 13 100 705 
Files 37 28 103 681 

Centre-Nord 
Garcons 97 19 115 533 
Files 79 35 117 516 

Oriental 
Garcons 54 10 69 258 
Files 61 22 82 218 

Centre-Sud 
Garcons 49 66 111 213 
Filles 61 29 82 235 
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Tableau 3 Variations difftrentielles selon d'6ducation des parents et le statut professionnel du mari 

10 401 

Education 	de la mere 
Sait lire 47 3 
Ne sait pas lire 76 31 

Education de la m6re selon le lieu de r6sidence 
Urbain: 

Sait lire 46 ** 
Ne sait pas llre 56 8 

Rural: 
Sait fire 50 22 
Ne sait pas lire 84 39 

Education 	du mari 
Urbain: 

Sait lire 50 3 
Ne sait pas lire 57 5 

Rural: 
Sait lire 77 34 
Ne sait pas lire 87 41 

Education 	des parents 
P6re et mere savent lire 41 4 
Pare seul sait lire 70 23 
Mre seut sait lire 79 ** 
Les deux savent lire 81 37 

Statut du mari dans la profession 
Salarie regulier 57 10 
Salarie saisonnier 77 25 
Fermier proprietaire 82 36 
Fermier paye en espoce 52 34 
Fermier m6tieyer 78 36 

500 Effectifs 

50 927 
105 5852 

46 783 
63 1527 

71 144 
119 4325 

53 1717 
66 591 

108 1873 
125 2591 

44 803 
92 2778 
79 221 

115 3061 

67 1743 
100 2135 
115 1943 
84 324 

111 370 
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Tableau 4 Les causes de d6cs declar6es par les meres selon les symptomes 

Symptomes 	 Diar Mal. Menin Coque Teta Rou Typh Autre NSP* Total % 
rhee resp gite luche nos eole 

Enfl. des extr. 	 15 2 1 0 1 5 3 7 21 55 10.1
 
Maigreur extreme 57 3 2 4 3 
 5 3 35 51 163 30.0 
Forte fvre 55 9 3 1 2 9 8 34 60 181 33.3 
Diarrh6e 107 5 1 1 3 5 8 18 48 196 36.1
 
Vomissements 72 7 3 
 2 4 5 5 29 68 195 35.9 
Imp. ouv. bouche 9 2 1 0 9 1 0 7 29 58 10.7 
Toux frequent 7 12 0 7 2 3 0 8 26 65 12.0 
Gene r~spiratoire 	 13 26 0 0 4 4 3 22 46 118 21.7 
Ictre 1 0 0 0 0 0 1 17 3 22 4.1 
Eruption 3 1 0 0 1 9 0 6 5 25 4.6
 
Convulsion 10 0 2 0 4 0 2 9 
 21 48 8.8
 
Corps raide 2 2 0 0 13 0 0 3 3 23 4.2
 
Contr. muscul. 4 0 0 0 14 1 0 9 11 39 7.2 
Accidents 0 1 0 0 0 0 0 7 1 9 1.7 
Intoxication 2 0 0 0 0 0 0 1 1 4 .7
 
Autre signs 2 5 0 0 2 0 2 91 36 138 25.4
 

TORAL 107 30 3 7 17 16 8 163 192 543 
19.7 5.5 	 .6 1.3 3.1 2.9 1.5 30.0 35.4 100 ** 

* Ne sait pas
** Le total des % verticaux n'est pas 6gal a 100 du fait qu'un enfant d6c~d6 pourrait avoir plus d'un symptome 
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Tableau 5 Reparation des causes d6clar6es par les meres selon (A) Page de I'enfants,
(B) le sexe, et (C) le lieu de residence 

-1 an 

Diarrh6e 78 
Ma. respiratoire 28 
Meningite 3 
Coqueluche 7 
Tetanos 16 
Rougeole 4 
Typhoide 5 
Autre 146 

Garcon 

Diarr 6e 20 
Ma. r6spiratoire 8 
Meningite 1 
Coqueluche 1 
Tetanos 3 
Rougeile 4 
Typhoide 1 
Autre 27 
Ne salt pas 35 

Urbain 

Diarrhee 20 
Ma. respiratoire 9 
Meningite 1 
Coqueluche 
Tetanos 3 
Rougeole 3 
Typhoide 1 
Autre 32 
Ne salt pas 32 

TOTAL 100 

(A) Age de I'enfant (Nombre de cas) 

de I a 4 ans 

29 
2 

1 
12 
3 

17 

(B) Sexe (%) 

Fille 

18 
3 

1,5 
3 
2 
2 

33 
36 

(C) Milieu (%) 

Rural 

19 
5 
1 
2 
3 
3 
2 

30 
36 

100 

-5 ans 

107 
30 
3 
7 

17 
16 
8 

163 

Total 

9 
5,5 
0,5 
1,3 

3 
3 

1,6 
30 

35,6 

Total 

19 
5,5 
0,5
 
1,3
 

3
 
3
 

1,6 
30 

35,6 

100 
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Tableau 6 Proportions des enqfiet6s ayant leur pare et mere encore en vie 

% ayant leur % ayant leur 
Groupe d'&ge mere en vie lOre en vie 

15-19 91,6 87,8 
20-24 89,3 81,6 
25-29 88,6 74,7 
30-34 81,4 62,4 
35-39 71,7 49,0 
40-44 61,9 39,3 
45-49 48,6 25,5 
Effectif 4580 3565 

Tableau 7 Niveau et tendance de la mortalite des adultes estimes par la methode de brass 

A: Les peres 

Groupe d' ge Age (N) Niveau Date d'6stimation e -15) 

15-19 20 -0.704 1979.1 54.7 
20-24 25 -0.719 1977.7 54.9 
25-29 30 -0.675 1974.8 54.2 
30-34 35 -0.649 1975.6 53.8 
35-39 40 -0.843 * 56.8 
40-44 45 -0.950 * 58.3 

Tableau 8 Niveau et tendance de la mortalite des adultes estimes par la methode de brass 

B: Les meres 

Groupes d'age Age (N) Nive-tu Date d',stimation e *(15) 

15-19 20 -0.584 1979.7 52.8 
20-24 25 -0.650 1978.1 53.8 
25-29 30 -0.878 1977.0 57.3 
30-34 35 -0.788 1975.9 55.9 
35-39 40 -0.715 1975.0 54.8 
40-44 45 -0.748 * 55.4 
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Tableau 9 	 La mortalit6 des adultes d'apres les d6clarations des enqfietes de 30 A40 ans scion 
le lieu de residence, l'ducation et la region par sexe 

Homme 

Caract6ristiques Niveau 

National 	 -0.7459 

Milieu 
Urbain -0.7533 
Rural -0.7404 

Education 
Alphabtis6 -0.8687 
Analphabete -0.6103 

Region 
Sud -0.5087 
Tensift -0.6848 
Centre -0.8370 
Nord-Ouest -0.7200 
Centre-Nord -0.7819 
Oriental -0.6930 
Centre-Sud -0.7527 

e a15 

55.3 

55.4 
55.9 

57.0 
54.0 

51.6 
54.3 
56.6 
54.8 
55.8 
54.4 
55.4 

Niveau 

-0.7511 

-0.7775 
-0.7219 

-0.7798 
-0.7347 

-0.5676 
-0.6974 
-0.7764 
-0.9344 
-0.8350 
-0.6229 
-0.7695 

Femme 

e0 415 

55.4 

55.8 
55.4 

55.8 
55.2 

52.5 
54.6 
55.8 
58.1 
56.6 
53.4 
55.7 
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FIGURE 1 
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FIGURE 2 
MORTALITE INFANTILE PAR REGION 

T M. Midlterrann4e 

,
 

Ocian Atlantique AOadl\ 

4­

4+ ELEVEE 

+ MOYENNE 

4" RELAIIVEMENT BASSE
 

+ 
4 

Maurlianie 

4f
t-+
+"I +++++It,, 4

/4 



FIGURE 3 
EVOLUTION DES QUOTIENTS DE MORTALITE
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FIGURE 4 
VARIATIONS DIFFERENTIELLES DES QUOTIENTS
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FIGURE 5
 
VARIATIONS DIFFERENTIELLES DES QUOTIENTS 
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FIGURE 6

EVOLUTION DE L'ESPERANCE DE VIE A L'AGE
 

DE 15 ANS AU MAROC DE 1966 A 1979
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FIGURE 7 
VARIATIONS DIFFERENTIELLES DE LA MORTALE 

DES ADULTES SELON SEXE, 
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FIGURE 8
L'ESPERANCE DE VIE A L'AGE DE 15 ANS PAR 
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MORTALITE DES JEUNES ENFANTS ET CARACTERISTIQUES 

MEDICO-SANITAIRES ET SOCIO-ECONOMIQUES AU MAROC 

par 

Abdeltif Chaouai 
Ian Timaeus 
Samar Aoun 

Cette 6tude pr6sente les r6sultats relatifs a la mortalit6 de l'Enqu~te Nationale sur la Planification 
Famillale, la F6condit6 et la Sant6 de la Population r~alis~e en 1987 au Maroc. Des 6tudes antdrieures portant
les caract6ristiques sanitaires et le milieu mat6riel donnent A penser qne I'approvisionnement en eau et 
l'assainissement ainsi que l'utilisation du syst~me de sant6 et son implantation ont pour effet de r6duire la 
mortalit6 des enfants Ades ages spcifiques. 

Dans le cas du Maroc, compte tenu des spcificit.s des milieux d'habitat, l'analyse a t6 mende 
s6par~ment pour l'urbain et le rural. La premiere phase de l'6tude permet de d'affirmer que ]a consultation 
prdnatale, l'accouchement Arh6pital et l'assistance A l'accouchement d'un personnel medical qualifid ont un 
effet r6ducteur de la mortalit6 n6o-natale en milieu urbain; par contre en milieu rural ces caractdristiques
semblent apparemment ne pas avoir d'effet, compte tenu du nombre rdduit de femmes qui ont recours aux 
services de sant6, surtout pendant la grossesse. 

Scion les caract~ristiques du milieu materiel, l'approvisionnement en eau potable, la distance par 
rapport Aune source d'eau, l'existence de toilettes, le mode d'6clairage, l'dquipement et le genre d'habitat ont 
un effet apparent sur la mortalit6 infantile et infanto-juv6nile, sauf en ce qui concerne la distance par rapport
Aune source d'eau en milieu rural. 

Ces indications d.'nndes par des caract6ristiques prises ind6pendamment, ne reflttent pas les relations 
complexes qui les reient t,,ites entre elles. Pour 6tudier les effets combin6s de ces caractdristiques on a 
construit un module de r~gression qui permet de voir les interactions qui existent entre ces diffdrentes variables 
et leur contribution aux niveaux de mortalit6 par fige. 

L'eau et l'habitat sont respectivement pour le milieu urbain et le milieu rural, les facteurs les plus
d6terminants. De I'examen des interactions entre i'eau et l'ducation de la mere il apparait que, m~me en 
l'absence d'une eau de bonne qualit6, une femme &duqu6e peut protdger ses enfants. 

Remerclements: 

Nous remercions vivement tous ceux qui nors ont aid6 Afaire cette 6tude et particuli6rement, Mme 
Samar Aoun pour la partie informatique, sans laquelle cette 6tude n'aurait pas vu le jour, et Mine Evelyn Dodd 
qui nous a facilit6 la tfiche pendant notre s6jour ALondres. 

Nous tenons 6galement Aremercier le personnel enseignant du CPS pour leurs commentaires qui nous 
ont aid6es dans l'6laboration de cette 6tude. 
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I-Introduction: 

En mati~re de mortalit6 des jeunes enfants le Maroc dispose de deux r6f6rences: 

-L'enqu~te r6cente sur la f6condit6 de 1978/80 (E.N.F.P.F) qui a permis d'estimer la mortalit6 desenfants au dessous de 5 ans et ce pour les 7 regions dconomiques du Royaume. 

-Le Recensement Gdn~ral de ia Population et de l'Habitat de 1982 (R.G.P.H) qui a permis d'estimerla mortalit6 des jeunes enfants par province tout en distinguant entre l'urbain ct lc rural. 

L'Enquate Nationale sur la Planification Familiale, La F6condit6 et la Sant6 de la Population r6alis6e en 1987, contribue Ala connaissance des niveaux r6cents de la mortait6 des enfants et de ses tendances. 

I-l-Objectifs de itude: 

Cette 6tude a pour objectif de contribuer Amieux cerner les caract6ristiques de la mortalit6 des jeunesenfants et de donner une ide sur ses facteurs d6terminants. Certes la mortalit6 regresse au Maroc, mais elle 
a toujours un niveau assez 61ev6. 

Plusieurs facteurs jouent un r61e sur la mortalit6 des jeunes enfants. Ces facteurs sont soitd6mographiques (ige au premier mariage, f~condit6), soit dconomiques (niveau du revenu, genre d'activitd),soit socio-6ducatifs (information, 6ducation), soit sanitaires (approvisionnement en eau et assainissement,services de sant6), soit d'hygi~ne individuelle (nature de l'eau utilisde, habitudes alimentaires, allaitement), soit
g6ographiques et 6cologiques (nature du relief). 

Cette 6tude analyse l'influence/effet sur la mortalit6 de certaines variables qui concernent l'utilisationdu syst~me de sant6 (premiere consultation, consultation pr6natale, lieu d'accouchement, assistancel'accouchement et temps aller-retour pour aller au dispensaire) 
A 

et de celles qui concernent le milieu mat6riel(approvisionnement en eau potable, temps pour aller chercher l'eau (aller-retour), mode d'6clairage, existencedes toilettes, 6quipements et genre d'habitat, activit6 du pAre). L'intdr~t des facteurs relatifs A l'utilisation dusyst~me de sant6 reside dans lc fait que la survie de l'enfant en d6pendra d6s sa naissance. Une consultationpr~natale peut 6viter des complications pendant ia grossesse et pipare la mere Amieux 'gdrer' une naissance.Un accouchement pratiqu6 par une personne non qualifife, genre Kabla, peut engendrer le tdtanos au cas o
le cordon ombilical est coup6 Al'aide d'un instrument non stdrilis6. 

Un facteur d'accessibilit6 (le temps pour visiter le dispensaire, c'est-A-dire son emplacement par rapport
au lieu d'habitation) peut jouer un r6le sur la fr~quence des visites et done sur la qualit6 des soins prodigu~s

aux enfants et Ala mere.
 

Les maladies diarrh~iques et les gastro-ent6rites sont souvent caus6es par une mauvaise qualit6 del'eau. L'eau constitue en fait un "indicateur qui reflte assez exactement le degr6 d'exposition aux agentspathog~nes" (Palloni, 1985). L'absence de toilettes est une source de transmission de maladies et en 
temps c'est un indicateur de niveau de vie. 

m~me 

En ce qui concerne i'6quipement de l'habitat nous avons retenu ]a radio, la t~lvision et lc r6frigdrateur.Les deux premiers sont cens6s contribuer Aia sensibilisation des mares alors que le r6frig6rateur peut amdliorerla qualit6 de l'alimentation puisqu'il permct la conservation des aliments. Un indice a t6 confectionn6 pourchacun de ces trois dquipements (1 pour la radio, 2 pour la tdl6vision et 3 pour le rdfrig~rateur). L'6quipementet le genre d'habitat sont plus directement rdvClateurs du niveau de vie du m6nage qe les autres variables socio­
6conomiques (6ducation, occupation, etc.). 

Dans une premiere 6tape on examinera Ics niveaux de mortalit6 scion les caractdristiques d'utilisationdu syst~me de sant6 et scion les caractdristiques du milieu mat6riel. Puis, on 6tudiera parmi ces caract6ristiques
celles qui sont les plus d~terminantes. Vu la nature complexe des inter-d6pcndances entre les effets des 
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diff6rentes caract6ristiques, on essayera de cerner les effets combin6s de certaines, parmi celles qul sont 
pr6sent6es dans ce document. 

1-2-Le pays: 

Situ6 au Nord de l'Afrique, le Maroc constitue un passage entre rAfrique et 'Europe. C'est un pays 
A vocation agricole, oi/ les produits agricoles constituent avec les phosphates l'essentiel des exportations; sa 
superficie est de 710.850 Kn2. Au recensement de 1982 la population a 6t6 6valu6e A20.419.555 habitants, 
ce qw correspond Aune densit6 de 44 habitants au Km2. 

La population marocaine se caract6rise par sa jeunesse: au recensement de 1982, les moins de 15 ans 
reprdsentaient 42,2 % de ia population. L'indice synthdtique de f6condit6 dtait de 5,52 en 1982, mais prdsentait 
de fortes diffdrences r6gionales de 3,45 A8,75. Pendant ia pdriode 1971-82, le taux d'accroissement naturel, le 
taux brut de mortalit6, et le taux de natalit6 dtaient respectivement de 27,6, 12,6 et 40,17 pour mille (C.E.R.E.D). 

En l'absence d'un 6tat civil convenable pour mesurer la mortalit6 des enfants, on a recours aux 
m6thodes d'estimation indirecte ou aux histoires g6n6siques. De 130 pour mille pendant la pAriode 1955-59, la 
mortalit6 infantile est pass6e A91 pour mille en 1980. Elie contribue Aplus du tiers de la mortalit6 gtn6rale. 

11 se d6gage des 6tudes prdc6dentes une baisse de la mortalitd des jeunes enfants (Voir tableau 1),
mais persistent de grandes diff6rences dans les niveaux de mortalitd. 

On parle g6n6ralement de surmortalit6 rurale ou masculine, mais en fait, A l'int6rieur de ces m~mes 
groupes, il y a de grandes in6galit~s; que cc soit en milieu urbain ou en milieu rural, les personnes non 
scolarises, Afaibles revenus, non desservies en eau potable et ne b~ndficiant pas de services de santd, courent 
un risque de d6cdder plus grand que les personnes d'un niveau socio-.conomique plus 61evd. 

1-3-Revue de la littkrature: 

Toutes les 6tudes sur la mortalitd des jeunes enfants s'accordent sur le fait que pendant les quatre
premitres semaines de vie la survie des jeunes enfants d6pend de facteurs endog6nes: sant6 de la m6re, 
malformations cong6nitales, t6tanos et pneumonie n6o-natales. A partir du premier mois, la sant6 de renfant 
est confront6e aux conditions du milieu ext6rieur: insalubrit., infections respiratoires ou alimentaires. 
"L'influence du niveau de vie est particuli~rement importante parmi les nourrissons et lesjeunes enfants Acause 
de la pr6carit6 de leurs capacit6s de r6sistance." (Palloni, 1981). 

Mesurer la mortalit6 infantile "cc n'est pas seulement constater un phfnom~ne biologique, c'est aussi 
mettre en cause les conditions de logement, i'alimentation, le syst.me d'instruction, les pratiques d'hygitne, 
etc., qui caractdrisent le mode de vie des socidt~s 6tudides". (Suarez-Ojeda et Yunes, 1985). 

Une 6tude de J.N.Biraben et L.Henry sur la mortalit6 des jeunes enfants dans les pays m6diterrandens 
a montrz que la mortalitd par accidents alimentaires n'apparait qu'A trois mois ou quatre mois et qu'elle se 
manifeste surtout pendant l'6t6. 

L'effet de I'approvisionnement en eau et de l'assainissement peut englober une "vaste gamme de 
variables sanitaires, y compris ia morbidit6 et la mortalit6 causts par la diarrh6e, I'dtat nutritionnel, (...) les 
infections occulaires et cutandes, (...) ie recours A l'immunisation et l'utilisation d'autres services de sant6 
publiques" (Briscoe et al., 1987). 

Les d6cs d'enfants sont en grande partie dus aux maladies diarrh6iques dont l'6radication "est 
inconcevable sans quelques changements des conditions d'hygi~ne, sans le d6veloppement des institutions pour
donner des traitements contre la d6shydratation, et, plus important encore, sans i'am.lioration du niveau de 
nutrition et la diffusion de l'information parmi la population pour stimuler i'introduction d'habitudes et pratiques 
de santV"(Palloni, 1981). 
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La mortalit6 est lie Ala pauvret6 qui se manifeste par les conditions mat6rielles et par i'alimentation 
comme la connaissance des r.gles d'hygiOnc, le traitement des maladies et la nutrition, et sur le plan social par
les services de sant6 et M6ducation. 

If-Sources et qualitN des donnies: 

II-1-Sources de donnies: 

Les donnes utilis es dans cette 6tude sont celles de l'Enquete Nationale sur la Planification Familiale,
la F6condit6 et la Sant6 de la Population de 1987. Les phases de collecte et de saisie des donnes ont t6
men6es par le Minist~re de la Sant6. 

L'enqu~te a port6 sur 5982 femmes non-cdlibataires fig.es de 15 A49 ans. Le questionnaire est compos6
de deux parties, la premiere porte sur le m6nage et la seconde sur les femmes. 

Dans cette dtude nous analysons le questionnaire individuel qui comporte des questions relatives Ala
nuptialit6, la fdconditd, la mortalit6 des enfants, la regulation des naissances et la sant6 de la mere et de 
l'enfant. 

Nous n'avons retenu dans cette 6tude que les naissances ayant eu lieu pendant les cinq anndes qui ontpr6cdd6 l'enquEte. Ceci a l'avantage de minimiser les erreurs, car les 6vnements 6tudi6s sont relativement
r6cents et aussi parce que les caractdristiques au moment de l'enqu~te sont les m~mes que celles au moment
du ddcds. II s'agit de 6789 enfants dont 3374 sont de sexe f6minin (49,7%) et 3415 sont de sexe masculin 
(50,3%) (E.N.P.S. 1987). 

Il-2-QualitM des donn~es: 

Pour atteindre les objectifs et pouvoir d6terminer les niveaux de mortalit6, il est n6cessaire d'abord 
de s'assurer de la validitd des donnes de base. 

Les donndes marocaines, comme celles d'autres pays en d6veloppement sont souvent de mauvaise
qualitd. Les erreurs peuvent avoir diff6rentes origines: omissions, mauvaise compr6hension ou interpr6tation
des questions, d~faillances de la m6moire et ignorance de l'ge exact qui occasionne des d6placements d'un 
groupe d'Sge Aun autre. Ces erreurs ont pour effet de biaiser les estimations. 

Le fait de limiter l'.tude aux vnements de la pdriode des 5 annes pr6c~dant l'enqu~te - Wvnementsrelativement r6cents - minimise les omissions des naissances et surtout celles des enfants des femmes fig6es. 

Les d6clarations d'fige des enfants ont t6 relev6es pour 63% Apartir d'un livret d'6tat civil, et pour
4,3 %Apartir d'autres documents. Enfin, pour ?2,8 % des enfants, l'Sge a Wt6 obtenu sans document. 

La figure 1 montre Ia r6partition des figes des enfants par mois, tout en distinguant les figes d6clards
et de ceux imput6s (toutes les dates qui ont t6 d6clardes seulement en annde sans le mois de naissance). Lacourbe des gges d6clards prdscnte des pointes qui coincident avec les mois de juin et janvier, mois qui
correspondent au d6but et au milieu de l'annde, ct autour du mois de mai, date qui constitue le milieu de la
pdriode de i'enqu~te (l'enqute a eu lieu entre le 4 mai .t le 28 juillet de l'annde 1987). 

Les enfants d'origine rurale, dont la m6re a R6tenqu~tde en milieu urbain, n'ayant pas les m~mescaract6ristiques que ceux qui ont vdcu toute leur vie en milieu urbain contribuent donc n6gativement A la
mortalit6 du milieu urbain. L'examen de la mortaliti, des enfants selon la durde de r6sidence de la nire en
milieu urbain montre que plus cette pdriode est longue plus la mortalitd est faible. 
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li-3-Mesures utillsdes: 

Les mesures pr6sent.es ici se rapportent aux 5 ann6es ayant pr.cWd6 la date de l'enqu.te; il s'agit du: 

-Quotient de mortalit6 n6o-natale c'est-A-dire la probabilit6 de d6c6der durant le premier mois de la 
vie; 

-Quotient de mortalit6 infantile (iqo) qui mesure ]a probabilit6 de d6c6der avant d'atteindre le premier 
anniversaire, 

-Quotient de mortalit6 juv6nile (4ql) ou la probabilit6 de d6cddcr entre les Ages exacts d'un an et de 
5 ans; 

-Quotient de mortalit6 infanto-juv6nile (5qO) qui correspond A la probabilitd de d6cdder avant 
d'atteindre cinq ans. 

III-MortalitW des jeunes enfants: 

Le tableau 2 pr~sente les r6sultats de I'Enqu8te Nationale sur la Planification Familiale, la Fdconditd 
et la Sant6 de la Population de 1987 selon le milieu d'habitat et le sexe. II apparait que la tendance est A la 
baisse et va dans le m~me sens d6jA confirm6 par les enqu~tes ant6rieures, Asavoir une surmortalit6 rurale ct 
masculine. Par rapport au niveau de mortalit6 estim6 pour la p6riode centr6e sur 1980, on a enregistr6 un gain 
relatif de la mortalitd infantile de 28,7% pour le milieu urbain et de 16,2% pour le milieu rural. 

Si l'on consid~re l'6volution de la mortalitd juv6nile par sexe et milieu d'habitat (Figures 3-4), le gain 
relatif le plus important est celui des hommes ruraux (38,5%), alors que pour la mortalitd infanto-juv6nile, la 
mortalit6 du sexe f6minin a baiss6 de 41,6% dans l'urbain et celle du sexe masculin de 29,8% dans le milieu 
rural. 

En comparant les donn6es de l'enqu~te et celles estimdes pour la p6riode centr6e sur 1980, on observe 
un sch6ma qu'il s'agisse de la mortalit6 infantile, ou infanto-juvdnile; (Figure 3) il indique que les baisses les 
plus hnportantes sont celles du milieu urbain, du sexe f6minin en milieu urbain et du sexe masculin en milieu 
rural. 

Le tableau 3 qui pr6sente les niveaux de mortalit6 de 6 groupes de g6n6rations, montre que les rdsultats 
concordent avec ceux de l'enqute mondiale de f6condit6 de 1979, en cc qui concerne le niveau et la tendance 
de la mortalit6 (Figure 2). 

De 62 pour mille en 1960, la mortalit6 n6o-natale est pass6e A41 pour mille en 1985, soit une baisse 
de presque un tiers en l'espace de 25 ans. La mortalit6 infantile est passde de 122 A72 pour mille pour la 
m~me p6riode, soit une diminution de 50 points et la mortalit6 infanto-juvdnile est pass6e de 201 A95 pour 
mile. La baisse observ6e ne peut pas 8tre expliqu6e par le seul progr6s des techniques m6dicales, d'autres 
facteurs ont jou6 un r61e tr~s important et les d;'fdrences ne peuvent pas 8tre attribudes Ala pauwet6 seulement 
puisque la mortalit6 des jeunes enfants varie entre pays ayant le mame revenu par tete. 

L'6volution de la mortalit6 des jeunes enfants par milieu d'habitat (Figure 3) est favorable au milieu 
urbain qui b6n6ficie de l'essentiel des dquipements 6ducatifs (surtout pour le sexe f~minin) et sanitaires. De 
plus le secteur de sant6 priv6 trouve son terrain de pr6dilection en zone urbaine. Si l'on considre la mortalit6 
par sexe on constate une baisse continue pour les deux sexes avec une surmortalitd masculine durant les 5 
premitres ann6es de la vie. 

La structure de la mortalit6 a changd. Les ddcts pendant le premier mois repr6sentent 57% en 1985 
contre 51% en 1960 (Figure 5) alors que par rapport A l'ensemble des d6c~s d'enfants de moins de 5 ans, ils 

http:l'enqu.te
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repr6sentent 43% en 1985 contre 31% en 1960. La part des ddcs pendant la premiere annie par rapport Al'ensemble des d6cks des enfants de moins de 5 ans passe de 61% en 1960 A76% en 1985. 

Que ce so't en milieu urbain ou en milieu rural pour le sexe masculin ou le sexe f6minin, la mortalit6pendant ]a premiere ann6e constitue l'essentiel de la mortalit, des enfants de moins de 5 ans (Figures 5-6-7). 

III-1-Mortalitd des jeunes enfants et utilisatlon du syst~me de santi: 

III-1-1-Milieu urbain: 

Le tableau 4 donne les quotients de mortalit, du milieu urbain selon les variables relatives Al'utilisationdu syst.me de santd. Ces variables ont un effet direct sur la mortalit6 n6o-natale (Figure 8). Ainsi, on constateque cette mortalit6 baisse quand ia mere a eu une premiere consultation pr6natale; par ailleurs si l'on distinguele secteur priv6 du secteur public, on remarque que la baisse est plus importante quand la consultation a eu lieu
dans le secteur public. 

Une consultation pr~natale a pour effet de r6duire la mortalit6 n6o-natale tandis qu'en son absence,elle est plus 6lev6e que celle du milieu urbain. 

Si on consid~re Ie lieu d'accouchement, la mortalit6 n~o-natale est plus dlev6e quand l'accouchementa eu lieu Adomicile, oil il est pratiqu6 g6nralement par une personne non qualifife avec tous les risques quecelA comporte. L'accouchement dans un h6pital public compo-te autant de risques que l'accouchement Adomicile (on enregistre seulement une difference de 4 points), tandis que l'accouchement dans une cliniquepriv6e parat plus favorable, du fait que les femmes reqoivent plus de soins et d'attention. 

L'examen de ]a mortalitd n~o-natale scion la personne qui assiste A I'accouchement montre unemortalit6 plus faible quand l'accouchement a t6 pratiqu, par une sage-femme ou un(t) infirmier(e). Parcontre avec la Kabla (accoucheuse traditionnelle) ou autre personne sans qualifications mdicales, la mortalitd
est plus dlev~e, cc qui va dans le sens de la mortalit6 observ~e pour les accouchements Adomicile. La mortalitd
des enfants dont les mares ont t6 assist6es Al'accouchement par on m~decin parait anormale mais il se peut
qu'il s'agisse de cas de grossesses A risque n6cessitant l'intervention du m~decin.
 

Quant Ala distance pour visiter le dispensaire elie ne parait pas avcir d'effet sur la mortalit6 des enfants vu ]a fourchette de temps enregistr6e lors de l'enqu~te. 

En conclusion, la mortalit6 continue A baisser en milieu urbain du fait desde la concentrationinfrastructures sanitaires et 6ducatives et aussi du fait que le milieu urbain est propice A ]a diffusion et A lag~n~ralisation des soins et de l'hygi~ne. La consultation pr6natale semblc .tre ]a caract~ristique qui a le plus
d'effet sur la mortalit6 n6o-natalc ainsi que l'assistance A l'accouchcment quand il s'agit de personnel qualiUi6

(sage-femme ou infirmi~re).
 

IIJ-1-2-Milieu rural: 

Le tableau 5 donne les quotients de mortalit6 des jeunes enfants en milieu rural selon les variablesrelatives au syst~me de sant6. II apparait de faqon claire que l'utilisation des services de sant pendant lagrossesse est faible puisqu'on a enregistr6 seulzment 552 naissances ayant b6n6fici6 d'une consultation pr6natale,
contre 3884 n'ayant requ aucune consultation. 

La faiblesse des effectifs pour certaines caract6ristiques ne facilite pas I'analyse de la mortalit6diff6rentielle en milieu rural. La variable temps pour aller visiter le dispensaire, cens6e 6tre fortement encorr6lation avec !e niveau de la mortalit, ndo-natale n'a pas d'effet (Figure 8). 
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En conclusion, l'examen des effectifs d'enfants dont les mares ont eu soit une consultation pr6natale 
soit un accouchement assist6 par un personnel m6dical qualifi6 montre Aquel point le milieu rural marocain 
souffre du manque de services et d'information sanitaires. La majorit6 des femmes ont accouch6 avec l'aide 
d'une Kabla ou d'une autre personne, c'est-A-dire Adomicile, et n'ont pas eu de consultation pr6natale. Le 
temps pour aller au dispensaire qui peut d6passer les 3 heures en moyenne montre Aquel point l'implantation 
des services de sant6 est mal adapt6e dans ce milieu. 

III-2.Mortaliti des Jeunes enfants et milieu materiel: 

l1-2-1-Urbain: 

Dans le tableau 6 relatif Ala mortalite des jeunes enfants en milieu urbain selon les caract6ristiques 
du milieu materiel, on s'interessera surtout Ala mortalit6 infantile et infanto-juv.nile. 

L'eau potable Adomicile a un effet favorable sur la mortalite des jeunes enfants: dans les m6nages 
ayant l'eau potable, la mortalitd infantile et la mortalite juv6nile sont de 10 points pour mille plus baisses qu'au 
niveau de lensemble de l'urbain. 

M.me si la mortalitd par rapport au temps pour aller chercher 'eau est supdrieure Acelle de l'ensemble 
du milieu, elle est n6anmoins hi6rarchisde, puisque la mortalit6 augmente avec la distance: il y a I'effet de la 
quantit6 de 'eau et le temps pour aller chercher leau pris sur celui consacr6 aux soins des enfants et A 
l'entretien de la maison. 

L'utilisation des toilettes .tant presque gdneralisdes en milieu urbain, seule la modalit6 non existence 
de toilettes est intdressante et celle-ci est associde A une mortalite plus dlevde que celle de 'ensemble de 
l'urbain surtout pour les enfants de plus d'un an. 

L'6quipement semble jouer un r6le au niveau de la premiere ann6e de vie des enfants, ainsi que le 
mode d'habitat (Figure 8). 

En conclusion, les performances enregistr6es en matiere de mortalit6 s'expliquent par le fait que les 
zones urbaines sont mieux desservies en eau potable, assainissement et en 6lectricite. En outre, le niveau de 
vie y est plus 61ev6 qu'en zone rurale du fait de la pr6sence d'une population de salari6s. La qualit6 d'eau, 
l'equipement et ie genre d'habiltat qui ne sont en fait que des manifestations du niveau de vie du m6nage ont 
un effet sur la mortalite infantile et infanto-juvdnile. 

1l-2-2-Rural: 

Le tableau 7 pr6sente les resultats de la mortalit6 des jeunes enfants en milieu rural selon les 
caractdristiques du milieu mat6riel. 

Si l'on examine la mortalit6 selon la source de l'eau potable, on constate de grandes diffdrences entre 
les deux modalites d'eau potable dominantes en milieu rural, 'puits Al'ext6rieur' et 'source, cours d'eau, marigot 
ou lac.' La mortalit6 en l'absence de puits est multiplide par 1,5. 

Le temps pour aller chercher l'eau ne semble jouer un rble qu'au niveau de la mortalit6 juv6nile (Figure 
9). 

En conclusion, l'quipement qui laisse a d6sirer en milieu rural, parait jouer un r6le au niveau de la 
mortalitd des jeunes enfants surtout aprs un an, mais les diff6rences ne sont pas tres importantes. Par contre, 
le genre d'habitat semble avoir un effet important sur le niveau de ia mortalit6 A tous les ages certainement 
parce que la mire et l'enfant y vivent. 
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IV-Analyse multlvarige: 

Dans ce chapitre il s'agit d'une analyse multivari6e. Le module porte sur les taux de mortalit6 infantile.IIs'agit en fait de relier le logarithme du rapport (D/E) oiN D repr6sente les d6c~s et E les enfants expos6s aurisque de deceder Acause des caract6ristiques du milieu materiel ou m6dico-sanitaires. 

Le module s'6crit de la manii.re suivante: 

In(D/E) =Ao+ B1.X1 +B2.X2 +B3.X3 +......
 
ou encore ln(D) =In(E)+Ao+B1.X1+B2.X2+B3.X3 + .......
 

On fait l'hypoth~se que les dec~s suivent une loi de Poisson et il est int6ressant de voir l'effet decertaines variables, prises separ.ment ou ensemble, et ceci pour des intervalles d'Ages. 

Dans une premiilre phase on va g6nerer un mod~le avec tout l'ensemble des variables retenues pourcette analyse et cc pour chaque milieu. Ensuite on proc6dera AI'6limination des variables jugees sans effetsuflisant sur la mortalite. Enfm, le modele ne retiendra que les variables explicatives de la mortalit6. 

La variable Age est prise comme variable ind6pendante et les intervalles d'figes retenus pour l'analysecorrespondent aux p6riodes: n6o-natale, d6but de l'alimentation solide qui commence A5 mois et demi auMaroc et la periode de sevrage qui se situe en moyenne A14 mois (Singh et Ferry, 1984). Ces intervalles sont: 

-Moins de 1 mois,
 
-1 A5 mois,
 
-6 A17 mois,
 
-18 mois et plus.
 

L'avantage de ces groupes d'figes est qu'ils permettent de r6duire en parti les mauvaises classifications 
dues aux erreurs de declaration d'Age. 

Les variables retenues pour l'analyse en milieu urbain sont: 

-L'education de la femme, l'ige de l'enfant, l'eau utilisee, le mode d'6clairage, l'existencc de toilettes, 
l'6quipement, ie genre d'habitat et le temps pour aller au dispensaire. 

En milieu rural, les variables retenues sont: 

-L'6ducation du mar, 'fige de l'enfant, la source d'eau utilisee, l'existence de toilettes, le mode
d'6clairage, l'6quipment, le genre d'habitat et le temps pour aller au dispensaire. 

Les valeurs de Chi-carre des modeles de regression ne sont significatives que pour l'eau potable pour
le milieu urbain et le genre d'habitat pour le milieu rural (tableau 8). 

LUaccs A l'eau potable en milieu urbain est un facteur determinant pour expliquer la mortalit6 desjeunes enfants quand il est conside6r isolement, mais il ne Pest plus quand il est considere conjointement avec 
d'autres facteurs. 

Le tableau 10 montre les risques par Age selon les modalites avec eau courante ou sans eau courante.On remarque que lorsque i'eau courante est disponible Ie risque va en diminuant avec l'ige, alors que pour lesm~mes Ages les risques en l'absence d'eau courante sont plus grands. I1en est de meme pour les taux par Age. 

Le modile d'interactions entre l'eau potable et l'education de la femme, m.me s'iI n'est pas trissignificatif, montre que l'effet de l'eau est plus grand chez les enfants de femmes non eduqu~es, ce qui signifie
que les femmes .duqu~es peuvent prot6ger leur enfants meme quand la qualite de l'eau n'est pas bonne. 

http:In(E)+Ao+B1.X1+B2.X2+B3.X3
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Le fait que Peau soit un facteur d6terminant en milieu urbain peut s'expliquer par le fait que les 
habitants qui sont mal approvisionn6s en eau potable sont g6n6ralement des nouveaux migrants qui habitent 
des bidonvilles et des quartiers spontan6s, o41 les logements se caract6risent par leur manque d'6quipement et 
les habitudes d'hygi~ne font d6faut. 

Le tableau 11 relatif aux risques par fige pour la variable habitat en milieu rural, montre que si la 
qualit6 de l'habitat baisse, le risque augmente et ceci pour tous les groupes d'Sges. 

En milieu rural, l'examen des interactions entre le genre d'habitat et la source d'eau potable ne permet 
de tirer aucune conclusion vu la difficultd de voir l'effet individuel de chacune de ces deux variables, mais l'effet 
existe quand rhabitat est pr6caire. 

V-Conclusion: 

L'examen de la mortalit6 des jeunes enfants par milieu d'habitat fait ressortir qu'en milieu urbain le 
d6clin de la mortait6 infantile est facilit6 par l'acc~s aux services de sant6 et par 'am6lioration du niveau de 
vie, refldtee ici par quelques caract6ristiques du milieu mat6riel. Le iil:eu rural se caract~rise par le faible 
effectif de mares qui ont b6neficid de soins pendant leur grossesse et par l'implantation mal adapt6e des services 
de sant6. Ces facteurs rajout6s aux faibles niveaux de vie et de scolarisation des mares cxpliquent les diff6rences 
existant entre les deux milieux. 

L'analyse de r~gression a montrd que seuls l'eau en urbain et l'habitat en rural sont les facteurs 
d6terminants de la mortalit6 des jeunes enfants. L'eau est un vecteur de maladies et les tentatives pour 
distribuer du savon et les r6cipients d'eau, ainsi que quelques directives relatives Al'hygi~ne corporelle se sont 
avdrdes tr~s positives en milieu rural. L'habitat refl~te le niveau de vie et le nombre de maisons en magonnerie 
est relativement tr~s faible. 
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Tableau 1 Evolution de la mortalit6 des enfants au Maroc 

Pirlodes 

Indlcateurs 1955-59 1960-64 1965.69 1970-74 1975-79 

lqo 130 119 104 100 91 

4ql 	 112 98 85 69 52
 

5qo 	 227 206 180 162 138 

Source: 	 CERED - Analyses et tendances, p. 34, Direction de la Statistique, Minist~re 
du Plan 
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Tableau 2 Mortalit6 selon le milieu et le sexe (ENFPF-1987) 

N~o-natale 

Quotient de mortaliti 

lqo 1q4 Sqo 

Milieu: 

Urbain 
Rural 
Ensemble 

32 
45 
41 

52 
83 
72 

5 
38 
27 

57 
118 
97 

Urbain: 

Masculin 

F6minin 

Rural: 

34 
29 

57 
47 

5 
5 

62 
52 

Masculin 
F6minin 

47 
43 

84 
82 

37 
40 

118 
118 
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Tableau 3 Evolution de la mortalit6 de jeunes enfants par groupes 
de g6n6rations scion le milieu et le sexe 

Ndo-natale Iqo 5qo 

Ensemble 

1983-1987 41 72 95 
1978-1982 49 87 124 
1973-1977 50 iAA 157 
1968-1972 45 96 158 
1963-1977 56 116 195 
1958-1962 62 122 201. 

Urbai 

1983-1987 31 52 57 
1978-1982 45 72 87 
1973-1977 39 90 120 
1968-1972 36 83 126 
1963-1977 50 104 150 
1958-1962 50 110 182 

Rural 

1983-1987 46 83 115 
1978-1982 51 97 146 
1973-1977 56 115 180 
1968-1972 51 108 187 
1963-1977 62 126 232 
1958-1962 74 138 235
 

Masculin 

1983-1987 44 75 97 
1978-1982 49 88 128 
1973-1977 56 118 163 
1968-1972 51 108 169 
1963-1967 66 121 191 
1958-1962 60 125 216 

F6minin 

1983-1987 38 69 92 
1978-1982 49 88 123 
1973-1977 43 93 152 
1968-1972 38 87 154 
1963-1967 44 111 199 
1958-1962 64 124 201
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Tableau 4 Mortafitd urbaine selon les caract6ristiques m0dico-sanitaires - Milieu urbain 

Quotient de mortalit6 

Nio-natale Iqo 4qo Sqo Effectifs 

Urbain 32 52 5 57 2317 

Consultation pr6natale 
Oui 24 36 3 39 1114 
Non 34 61 6 67 1184 

Premiere consultation 
Public 21 42 3 45 574 
Priv6 28 30 3 33 540 

Lieu d'accouchement 
Public 28 50 3 54 888 
Priv6 20 "A 6 30 260 
A domicile 32 54 5 58 1150 

Assistance Al'accouchement 
M6decin 44 52 5 57 297* 
Sage femmme 21 40 - 40 626 
lnfirmier(e) 22 40 8 48 364* 
Kabla 30 53 5 58 831 
Autre 46 76 8 83 178* 

Temps pour visiter le 
dispensaire (aller et retour)

Moins de 10 minutes 48 63 7 69 424* 
de 10 A 19 minutes 28 44 7 71 975 
Plus de 20 minutes 28 60 3 62 610 

* Effectifs moins de 500 
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Tableau 5 Mortalit6 rurale scion les caract6ristiques m6dico-sanitaires - Milieu rural 

Rural 

Consultation pr6natale 
Oui 

Non 

Premiere consultation 
Public 
Priv6 

Lieu d'accouchement 
Public 

Priv6 

A domicile 


Assistance Araccouchement 
Medecin 
Sage femmme 
Infirmier(e) 
Kabla 
Autre 

Temps pour visister le 
dispensaire (aller et retour) 

Moins de 2 heures 
de 2 A4 heures 
Plus de 4 heures 

* Effectifs moins de 500
 

Nio-natale 

45 


49 

43 


32 

65 


68 

44 

42 


74 

58 

66 

39 

50 


50 

36 

44 


Quotient de mortaliti 

lqo 4qo Sqo Effectits 

83 38 118 4471
 

72 21 92 552
 
81 38 116 3884
 

55 26 80 287*
 
87 15 101 263
 

83 13 95 357*
 
92 - 92 45* 
79 39 115 4032
 

107 16 121 95*
 
72 - 72 140* 
75 25 98 217"
 
76 38 111 3091
 
90 40 126 883
 

87 47 130 1721
 
79 31 108 1559
 
69 43 109 621
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Tableau 6 Mortalit6 des jeunes enfants et caract6ristiques de conditions mat6rielles en milieu 
urbain 

Quotient de mortaliti 

Nio-natale Iqo 4qo Sqo Effectifs 

Urbain 32 52 5 57 2317 

Eau potable
Eau courante Adomicile 
Puit, Citerne, Eau de pluie 
Fontaine 

28 
18 
33 

42 
57 
71 

6 
-
6 

47 
57 
77 

1541 
169* 
451* 

Temps pour aller chercher de l'eau 
Moins de 30 minutes 23 
30 A89 L.Iinutes 34 
Plus de 90 minutes 139 

56 
77 

186 

4 
9 
-

60 
85 

186 

350* 
176* 
43* 

Mode d'6clairage
R6seau 6l6ctrique 
Lampe Aptrole, Agaz
ou Ahuile 

31 

17 

48 

53 

3 

12 

51 

64 

1737 

121* 

Existence de toilettes 
Oui 
Non 

31 
40 

52 
58 

4 
16 

56 
74 

2134 
177* 

Equipement
Bon 
Moyen 
Faible 
Aucun 

34 
36 
28 
20 

40 
53 
68 
66 

5 
9 
-
7 

44 
61 
68 
73 

928 
649 
537 
203* 

Genre d'habitat 
Magonnerie 
Pierre 
Autre 

33 
34 
21 

44 
60 
58 

6 
5 
4 

50 
65 
61 

1117 
822 
378* 

* Effectifs moins de 500 
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Tableau 7 Mortalit6 des jeunes enfants et caract6ristiques de conditions mat6rielles en milieu 
rural 

Quotient de mortaliti 

Nfo-natale lqo 4qo 5qo Effectifs 

Rural 45 33 38 118 4417 

Eau potable 
Eau courante Adomicile 34 3 39 10.5 477* 
Puit Al'6xt6rieur 42 69 31 98 1722 
Source, Cours, d'eau, 
Marigot ou Lac 57 105 47 147 1597 

Temps pour aller chercher de l'eau 
Moins de 30 minutes 43 89 36 122 1815 
30 A89 minutes 49 85 42 124 1457 
Plus de 90 minutes 47 68 41 106 537 

Mode d'dclairage 
R6seau 61dctrique, Groupe 
616ctrog~ne, Batterie 42 90 68 152 530 

Lampe Ahuile, Agaz ou A 
ptrole, Bougie, Autre 45 82 34 113 3491 

Existence de toilettes 
Oui 40 72 310 101 1160 
Non 47 86 41 124 3299 

Equipement 
Bon 16 60 24 83 125* 
Moyen 47 81 35 113 686 
Fable 28 68 - 68 537 
Aucun 20 66 7 73 203* 

Genre d'habitat 
Maqonnerie 33 44 6 50 1117 
Pierre 34 60 5 65 822 
Autre 21 58 4 61 378* 

* Effectif moins de 500 
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Tableau 8 Valeurs de Chi-carr6 pour les modules d'ajustement en milieu urbain 

URBAIN 

Age 

Age + Eau utilis6e 

Age + Toilettes 

Age + habitat 

Age + Habitat + Equipemnt 

Age + Eau utilisde + Education de la mere 

Age + Toilettes + Education de la mere 

Age + Toilettes + Eau utilise 

Age + Eau utilis6e + Temps pour visiter dispensaire
Age + Toilettes + Eau utilis6e + Eclairage
Age + Habitat + Equipement + Toilettes 
Age + Toilettes + Education de la mere + Habitat 
Age 	+ Temps pour visiter dispensaire + Age + Temps
pour visiter dispensaire 

Age + Eau utilisfe + Temps pour visiter dispensaire
+ Equipement 

Age + Toilettes + Eau utilisde + Eclairage + Temps
pour visiter dispensaire 

Age + Toilettes + Eclairage + Education de la mere 
+ Temps pour visiter dispensaire 


Age + Toilettes + habitat + Education de la mere
+ Temps pour visiter dispensaire 
Age + Eau utilisde + Temps pour visiter dispensaire

+ Equipement + Education de la mere 
Age + Eau utilis6e + temps pour visiter dispensaire
+ Equipement + Education de la mere + Eclairage 


Age + Eau utilisde + Temps pour visiter dispensaire
 
+ Equipement + Education de la mere 
+ Eclairage + Habitat 


Age + Education de la mere 
+ Eau utilis~e + Toilettes 
+ Eclairage + Equipement + Habitat + Temps pour
visiter dispensaire 

Age + Eau utilis6e + Age + Eau utilis6e 
Age + Education de la mere + Age + Education de
la mere 

Age + Eclairage + Age + Eclairage 
Age + Habitat + Age + Habitat 

Chi-carri d.l. 

246,48 476 
237,10 475 
244,15 475 
243,27 474 
240,58 472 
235,89 474 
241,91 474 
236,98 474 
236,06 474 
236,98 473 
240,54 471 
240,96 472 

216,00 464 

235,45 472 

235,82 472 

239,72 472 

238,97 471 

234,75 471 

234,70 470 

234,08 468 

233,70 467 
225,07 472 

236,98 472 
244,26 472 
226,64 468 
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Tableau 9 Valeurs de Chi-carr6 pour les mod les d'ajustement - milieu rural 

RURAL 

Age 

Age + Habitat 

Age + Equipement 

Age + Temps pour visiter dispensaire 

Age + Eau utilise 

Age + Eau utilis6e + Equipement 

Age + Habitat + Temps pour visiter dispensaire 

Age + Eau utilis~e + Eclairage 

Age + Temps pour visiter dispensaire + Toilettes 

Age + Habitat + Eau utilisde 

Age + Eau utilis6c + Eclairage + Equipement 

Age + Eau utilisde + Temps pour visiter
 
dispensaire + Education du mari 


Age + Habitat + Temps pour visiter dispensaire
 
+ Equipement 


Age + Eau utilis~e + Habitat + Temps pour visiter
 
dispensaire 

Age + Habitat + Temps pour visiter dispensaire 
+ Equipement + Eau utilis6e 

Age + Habitat + Eau utilis~e + Equipement + Eclairage 
Age + Habitat + Temps pour visiter dispensaire 
+ Equipement + Eau utilis6e + Education du mari 

Age + Habitat + Temps pour visiter dispensaire 
+ Equipement + Eau utilis6e + Education du marl 
+ Eclairage 

Age + Habitat + Temps pour visiter dispensaire 
+ Equipement + Eau utilis6e + Toilettes 
+ Eclairage + Education du man 

ChI-arr d.l. 

563,70 844 
546,87 842 
558,02 842 
562,38 843 
561,19 842 
556,74 840 
545,65 841 
556,69 841 
559,55 842 
545,03 840 
546,59 839 

560,88 842 

542,51 839 

543,41 839 

540,87 837 
534,67 837 

540,49 836 

533,57 835 

533,26 834 
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Tableau 10 Mod~le pour l'eau courante en milieu urbain 

Groupes d'*ges Avec eau courante Sans eau courante 

<1 mois 1 1.811
 
1-5 mois 0.092 0.167
 
6-17 mois 0.021 0.039
 
> 18 mois 0.004 0.008
 

Taux (par ann6e d'exposidion) 

<1 mois 0.300 0.544
 
1-5 mois 0.028 0.050
 
6-17 mois 0.006 0.012
 
> 18 mois 0.001 0.002
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Tableau 11 Modle pour reau courante en milieu rural 

Groupes d'Ages Magonnerie Pierre Autre 

R_sgue 

<1 mois 
1-5 mois 
6-17 mois 
> 18 mois 

1 
0.100 
0.061 
0.015 

1.258 
0.126 
0.077 
0.019 

1.890 
0.189 
0.116 
0.028 

Taux (par annde d'exposition) 

< 1 mois 
1-5 mois 
6-17 mois 
> 18 mois 

0.329 
0.033 
0.020 
0.005 

0.415 
0.041 
0.025 
0.006 

0.622 
0.062 
0.038 
0.009 
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FIGURE 1
 

EVOLUTION DES QUOTIENTS DE MORTALITE
 
DES ENFANTS DE 1962 A 1984
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FIGURE 2
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FIGURE 3
 

EVOLUTION DE LA MORTALITE DES JEUNES
 
ENFANTS SELON LE MILIEU (E.N.P.S 87)
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FIGURE 4
 

EVOLUTION DE LA MORTALITE DES JEUNES
 
ENFANTS SELON LE SEXE (E.N.P.S 87)
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FIGURE 5
 

STRUCTURE DE LA MORTALITE DES ENFANTS.
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FIGURE 6
 

STRUCTURE DE LA MORTALITE DES ENFANTS.
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FIGURE 7
 

STRUCTURE DE LA MORTALITE DES ENFANTS.
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FIGURE 8 

MORTALITE NEO-NATALE ET USAGE DU SYSTEM
 
DE SANTE.
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FIGURE 9
 

MORTALITE INFANTILE SELON LES CARACTE-
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