
TABLE 100. PROPORTION OF CHILDREN NOT LIVING WITH THEIR

WOTHERS, ACCORDING TO SURVIVAL STATUS IN 1981, NOAYOKHEMEa

a Applies to children born during the survey.
b No ratios are significantly different from unity.

0-2 .00499 (601) .02939 (I 293) 1.684
3-4 .05607 (321) .08759 (137) 1.250
5-9 .09503 (463) .08000 (50) .732

10-14 .19008 (363) .27273 (II) 1.354

volved: mothers tend not to report weaning in the case of
a child that has already died. But there is also a coding
bias: information on weaning is not entered on the death
card (it appears only on the weaning card). In any case,
the relationship between weaning and mortality appears
to be complex, and there is no evidence of any concen­
tration of deaths just after weaning: among the 92
deaths that took place less than a year after weaning, 49
occurred during the first six months, and 34 during the
first three months, which is insufficient from the sta­
tistical standpoint for proving any concentration at a
threshold of 95 per cent. This is comparable to what
Vimard (1981) observed in Togo: among 40 children that
died after weaning, 3 died within 6 months, and 2 others
at 7 and 8 months; 'the mean age at weaning is 20.4
months in that area of Togo.

A custom that is fairly widespread in West Africa
might interfere with this 18-35-month mortality: i.e., the
custom of sending children into another family just after
weaning. In general, the children stay there only a few
days, but occasionally they are entrusted to them for
lengthy periods. Among the 3-to-4-year-old resident
children in 1981, 5.6 per cent resided in a compound that
was not that of their mother. The survey does not
follow up on children who leave the area after a separa­
tion. Nevertheless, among the children who died in the
survey area one can estimate the portion who were not
living with their mothers: it was 8.76 per cent among
those that died as opposed to 5.61 per cent for residents
at age 3 to 4 years, and 8 per cent at age 5 to 9 years as
opposed to 9.50 per cent for residents (see table 1(0). If
the children entrusted to other families had a higher
death rate than the others, the ratios would have been in­
verted at 5-9.

Proportion nof living with mother

Survivillg Died Ratio ofdead
(nu",Mr ofdeaths in parentlteses) to survivingb

Age
(in years)

of 18 and 35 months appears to be relatively indepen­
dent of the diseases connected with rain. It was propor­
tionally the same during the two periods 1963-1971 and
1972-1981, during which there was a sharp decline in
rainfall; and during the dry season (4q/qo = 1.7(0) as
well as during the wet season (4qll qo = 1.486); and it was
relatively independent of mortality at age 6-17 months
(the latter decreased 53.4 per cent from one period to the
other, while the former (18 to 35 months) decreased only
24.7 per cent between 1963-1971 and 1972-1981).

The weaning period in fact represents several specific
dangers. Winikoff (1982) summarizes these additional
risks:

(a) Loss of (immunological) protection of mother's
milk;

(b) Contamination of weaning foods;
(c) Unsuitable weaning foods;
(d) Weaning foods of inadequate nutritional qual­

ity;
(e) Inappropriate timing of dietary supplementa­

tion.
To all this one can add the effect of local customs. Un­

til the time when it is weaned, an African child is often
swaddled on its mother's back. This protects it and
avoids contamination from the ground, in particular,
which is frequent subsequently. Moreover, it is often
during this period that the child is succeeded by a little
brother or sister (a child is systematically weaned if its
mother is pregnant), and this diminishes the amount of
care that it receives from its mother.

One can attempt to estimate the impact of weaning on
mortality by calculating the mortality rate for already­
weaned children and those that have not yet been weaned.
This is done by computing the total number of person­
years lived at risk in each case.

The results are shown in table 99. For each age group,
the risk of death in children who are still nursing is con­
siderably higher than in children that have already been
weaned. This suggests a selection effect: the healthiest
children are probably weaned earlier. Unfortunately,
the data do not permit any definitive conclusion on this
point, since the information on weaning is not complete:
among the 4,064 births considered, in 1,527 cases there
was no information on weaning; all children that had
migrated or had died before the age of 3 years for whom
the information was missing were eliminated from the
computations. It is probable that a survey bias is in-

TABLE 99. CENTRAL DEATH RATES ACCORDING TO AGE AND NURSING

STATUS, NOAYOKHEWE, 1963-1981 8

8 Applies to children born during the survey.
b All ratios are significantly different from unity.

Death rates for

Chitdre« still
1fU13;rtg Children weaned Ratio of nursing

(llumber ofdeaths in parelltheses) 10 weaned childrenb

Discussion: the age pattern of mortality

Thus, there are no simple mechanisms with which to
explain this exceptional mortality at age 18-35 months.
This is indeed the weaning period, but neither mortality
just after nursing is discontinued nor the mortality of
children who are farmed out appears to be responsible
for this phenomenon. Billewicz and McGregor (1981)
failed to find any disease that might account for a mor­
tality peak at these ages; the children of Keneba die of
the same diseases as other children, with one particular
feature: a high incidence of malaria and diarrhoea. It is
not to be ruled out, however, that deaths due to diar­
rhoea may be caused by agents that are specific to the
region. It is also conceivable that this excess mortality is
due to a food deficiency. McGregor (1967) finds, how-

2.6735
2.7883

10.1173
8.7376

25.8701
44.2783

Age
(ill mOllths)

18-20 ••••••••••• 0 0.27350 (89) .10230 (7)
21-23 ............ 0.28371 (65) .Iom (14)
24-26 •• 0. '0 ••• 0 •• 0.43221 (55) .42720 (9)
27-29 •••••••• • •• 0 0.77651 (49) .08887 (22)
30-32 ............ 1.62076 (44) .06265 (16)
33-35 ............ 2.67618 (24) .06044 (15)
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ever, that the 80 Keneba children born between 1949and
1953 that died were not inferior in weight or height to
those that survived, at the time of the previous annual
visit. If mortality between the ages of 18 and 35 months
were determined by nutrition, then the opposite would
have been found, except, perhaps, if what were involved
were nutrition between the time of weaning and death (a
period equalling, on the average, approximately one
year in this age group, inasmuch as the mean age at
weaning is 24 months).

Decrease in mortality at age 6 to 35 months. The
reasons for the decline in mortality between 6 and 35
months are not clear. It has been noted above that this
decline shows a strong correlation with the decrease in
rain. A regression on mortality trends as a function of
rainfall suggests that 57 per cent of the decline in mor­
tality can be correlated with the reduction in the amount
of rain. Even though the results are relatively unstable
owing to the small numbers involved, it does seem possi­
ble that the decrease in precipitation may in itself have
had an impact on mortality.

The period of drought in the Sahel from 1972to 1974
is the most typical example. This period was accom­
panied by a considerable drop in millet and ground-nut
production, and hence both in food availability and
peasant income. Nevertheless, the population of Sine
did receive government and foreign aid during this
period; unfortunately, no precise data could be collected
on this aid.

Yet the combined effectof decreased rainfall and food
aid was an appreciable 15per cent reduction in mortality
for ages 0 to 5 years in 1972-1974 compared with the
mean 1963-1971 level. On the basis of the regression
mentioned above, this decline might be explained entirely
in terms of the drop in rainfall. It is more than likely,
however, that this decline in mortality was the result of
complex interactions: less exposure to environmental
risks, due to the small amount of rainfall; decrease in in­
come and in food availability; and aid provided for
peasants.

Mortality continued to fall after the drought period,
despite year-to-year fluctuations. Even if the lower mean
precipitation did play a role, it would seem that there
were other causes that accounted for the decline in mor­
tality, at least in part.

The availability of health care did not change before
1980, when the start-up of primary health care took
place. On the basis of information obtained from
villagers, it does not seem that there were any major vac­
cination campaigns outside of the vaccinations against
measles recorded in the survey (1966, 1968, 1981),
apparent smallpox vaccination in the early 1970s and
vaccination against cholera in 1971 or 1972. The only
prophylactic campaign that might have had a significant
impact on the health of the population was malaria
prevention.

The arrondissement of Niakhar was in fact the site of
multiple attempts to fight malaria. As early as 1957 it
was part of the Thies pilot area (sub-area E) and received
household spraying of DDT during the dry season every
year from 1957to 1961. In 1966it was part of ZOROP,
an operational research zone in which chloroquine
tablets were distributed for therapeutic purposes to any

person visiting a dispensary for malaria. At that time
Niakhar was included in the Fatik pilot eM, which also
had the task of distributing chloroquine for therapeutic
purposes ~single 600 milligram dose). In 1972 13villages
In the Niakhar arrondissement were selected for a
longitudinal study of the effect of chemotherapy and
chemoprophylaxis on children aged 0 to 5 years, but the
results were apparently not published. Since 1963,finally,
the arrondissement's co-operatives have been receiving
chloroquine for prevention for all children aged 0 to 14
years. However, the coverage of these different actions is
not known. It is possible that the campaign conducted in
1972 may have had an important effect on children. It
does not seem, in any case, that the actions carried out in
the 1960shad any effecton child mortality and it is hard
to believe that chloroquine distributions alter 1973had a
greater effect than before, when the number of tablets
distributed was continually decreasing.

It is also possible that hygienic practices may have
changed during the 1970s. In 1973 the Toucar nurse
went through the villages explaining the dangers of
faeces and the utility of latrines. Certain families built
them and still use them. In school, the elementary rules
of hygiene were explained to children, and they were
followed in certain cases. There were also a few trial
distributions of foodstuffs: sardines for children
distributed when a blood specimen was taken for a nutri:
tional survey, and foods (rice, millet) to bridge the gap
when the season was bad (5 kilograms of millet per per­
son in 1973). Aside from the recent primary-health-care
developments, however, it would appear that only ma­
laria prevention could have had a significant impact on
mortality. Perhaps the creation of latrines also reduced
diarrhoeal diseases, but the effect of these is not clear.

Use of the symptoms and causes ofdeath declared by
families. The survey does not provide any causes of
death analysed by a physician. However, for each death
the investigators note the symptoms and causes of death
as stated by the family. Even if it is impossible to
establish any parallel between these declarations and the
actual causes of death, one can hypothesize that these
declarations are consistent and that any change in the
pattern of deaths according to symptom is an indication
of change in the pattern of the actual causes of death.

A study of the causes and symptoms stated by families
shows that between the ages of 6 months and 35 months
the commonest causes are diarrhoea, malaria and
fevers, respiratory diseases (defined by cough) and
measles (see table 101). Diarrhoea is a precise symptom

TABLE 101. DEATHS ACCORDING TO AGE, CAUSE AND PERIOD IN
NGAYOKHEME, 1963-1981"

/963-/971 1972-1981

6-/7 /8-35 6-/7 /8-35
months months months months

Diarrhoea .0 •••••••••••• 0.0. S2 69 32 43
Fever and Malaria ••• 0 ••••••• 144 73 39 28
Respiratory diseases .......... 36 16 22 II
Measles ,'0 .0 ••••••••••••••• 14 11 16 37
Other diseases ............... 36 23 20 26
Not specified ••• 0 •••••• 0 ••••• 37 24 70 48

TOTAL 319 216 199 193

• Applies to children born during the survey.
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that may be the consequence of numerous infections and
lead to dehydration of the child, resulting in death. It
may bethe ultimate stage of a period of illness having an
altogether different cause; but it can also involve a
single, sudden infection causing death. The problem of
considering diarrhoea a cause of death is quite general
and applies just as well when it is doctors who make the
diagnosis (Preston, 1976). Fevers and malaria are also
symptoms that are clearly recognized by the population;
it is out of the question to consider that malaria is in­
volved in each case, for numerous infectious diseases
can bring on febrile states similar to those of malaria.
Among patients seeking medical attention for malaria in
the region's dispensaries in 1966, only two thirds showed
positive thick-blood-film findings. Nevertheless, deaths
involving fever and malaria are concentrated to such an
extent in the rainy season that they are probably
malaria-related. Respiratory diseases including influenza,
colds, sore throat and all diseases causing cough, in­
cluding whooping cough, are also readily identified by
the population; the interpretation in each case, however,
is not so clear, inasmuch as the symptom "cough" can be
associated with numerous diseases. Lastly, measles is
certainly the cause of death best identified by the popula­
tion. It is the disease that people fear the most, due to its
very high lethality. This is a disease with a strongly
epidemic character that strikes especially during the dry
season; the red spots characteristic of it are easy to iden­
tify. It is likely that certain cases declared as measles are
not, and that certain cases of measles go unnoticed.
Gemert and others (1977)show that in 10per cent of the
cases, measles diagnoses based on clinical signs are not
confirmed in blood studies. None the less, the survey
data relating to measles are consistent: it comes in
epidemics that can be followed; the number of cases is
virtually nil after vaccination campaigns (1966, 1968).
Mortality is comparable to that observed in other areas
of Africa or of Senegal.

Bearing in mind these restrictions, analysis of the pat­
tern of deaths according to age and symptom yields
results that confirm the analysis of the age pattern (see
table 101). In the age range 6-17 months it is malaria and
fevers that dominate: this category accounted for 45.1
per cent of the deaths in the period 1963-1971 as against
19.6 per cent in the period 1972-1981, which confirms
the hypothesis of a decline in mortality due to malaria.
This percentage is also lower between 18 and 35 months
(33.8 per cent in 1963-1971 and 14.5 per cent in
1972-1981) than between 6 and 17 months; this em­
phasizes the fact that mortality in the neighbourhood of
the first birthday is greatly determined by malaria. Diar­
rhoea is the number two cause of death between the ages
of 6 and 17 months and became the number one cause
between 18 and 35 months in 1972-1981. The percentage
of deaths from 6 to 35 months due to respiratory
diseases (9.2 per cent) remained constant throughout the
two periods. Mortality due to measles was strongly
influenced by the 1966and 1968vaccination campaigns:
the number of deaths attributed to this disease was ap­
preciably lower during the first period than from 1972to
1981, during which time practically no protection was
provided. In a multiple-decrement life table for surviv­
ing children, where a child "leaves" the table when he is
vaccinated or when he contracts measles (whichever
comes first), about 42 per cent are vaccinated prior to
any case of measles (see table 102). This figure results
from a very high average age for measles (4.51 years) as
opposed to a much lower age at vaccination (2.89 years)
(table 102). This is of considerable importance for the
efficacy of vaccination: two vaccinations spaced two
years apart during the 18 survey years protected nearly
one half the children exposed to the risk among those
children born since the beginning of the survey, or in
other words, since December 1962.

Analysis of the causes and symptoms of death
declared by the family does not afford a clear idea of the

TABLE 102. MULTIPLE DECREMENT TABLE OF VACCINATION AND MEASLES RISKS,
NOAYOKHEME. 1963.1981 8

Computations (for J.()()() births in the table)

Males Females

Survivors Children who Survivors Children who
Observed (never had caught Children (never had caught

Age total cases measles, measles vaccinated measles, measles Children VQC-

x of measles never during the in the never VQC- during the cinaled in
(year) + vaeclnation vaccinated) interval interval inated} interval the in/erval

0 ............... , ............ 251 1000 37 65 1000 58 52
1 ............................ 341 897 88 114 889 71 113
2 .................. , ......... 254 695 84 87 704 87 101
3 ............................ 144 524 53 69 517 80 49
4 ............................ 127 401 56 39 392 88 51
5 ............................ 85 306 62 16 253 63 18
6 ............................ 72 228 57 6 172 54 14
7 " .......................... 51 165 46 10 104 35 10
8 ............................ 34 110 38 8 59 18 0
9 ............................ 26 65 20 4 41 17 5

.0-14 .......................... 34 41 32 9 18 15 3

TOTAL 1 419 1000 573 426 1000 587 412
Average age: 4.787 2.912 4.235 2.858
Number of cases: (374) (324) (404) (317)

8 Applies to children born during the survey.
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TABLE 103. DEATH RATE ACCORDING TO AGE AND SEX
IN NGAYOKHEME, 1963-19818

8 Applies to children born during the survey.
b None are significantly different from unity.

o 91605 (117) .75657 (93) 1.211
1-5 .09756 (76) .11330 (85) 0.861
6-17 .17086 (268) .16815 (250) .016

18-35 .11642 (196) .13682 (213) 0.851
36-59 .04627 (72) .04332 (68) 1.068

local pathology. However, it does enable one to confirm
the analysis of changes in mortality observed over the
two periods. What is more, an analysis of measles, a
clearly stated cause, gives an idea of the role played by
this disease in infant/child mortality and makes it pos­
sible to measure the impact of vaccinations on mortality
due to measles.

girls, while boys show a higher mortality due to res­
piratory diseases, and perhaps due to diarrhoea,
although the differences are not significant (table 104).

There is no clear-cut explanation of this difference in
mortality according to cause. It is possible that the
different life-styles of boys and girls have an impact on
their exposure to risk. After weaning, in fact, the two
sexes have separate lives. The boys go to the fields to
watch the flocks, while the girls accompany their
mothers to the well or stay in the compound. It is possi­
ble that boys are in this way more exposed to respiratory
diseases, transported by the wind, and more susceptible
owing to temperature changes, but at the same time less
exposed to contagious diseases that require close con­
tact. Indeed, the mean age at which measles occurs in
girls (4.24 years) is one-half year lower than in boys
(4.79), which confirms that exposure to the risk probably
differs between the two. This difference must have reper­
cussions for mortality, for the younger the age of ex­
posure (after 6 months), the higher the risk of death.
Girls have a higher measles mortality rate than boys, and
a lethality rate that is also higher (see table 105).

It appears that this phenomenon of a higher mortality
due to measles in girls is not exceptional: in all the
developing countries listed in the World Health
Organization's World Health Statistics (1978), girls also
have either a higher mortality due to measles or a higher
percentage of deaths from age 1to 4 years due to measles
(see tables 106 and 107).

One might have thought that there was a difference in
nutritional state between boys and girls. Here again,

Females Males Ratio offemale
(number ofdeaths in parentheses) to male monalityb

Age
(in months)

Environmental factors and differences in
mortality according to sex

The tables of mortality according to sex (tables 103
and 104) show that boys and girls both have the same
probability of survival between age 0 and 5 years. This
phenomenon deserves to be emphasized, for it is com­
mon in tropical areas with high mortality rates for girls
to have a higher mortality than boys. This is the case in
India (Wyon and Gordon, 1971) and Bangladesh (Chen
and others, 1980and 1981), where it is clear that young
girls receive less food and less care than boys.

TABLE 104. DEATH RATE UNDER AGE 5 BY CAUSE OF DEATH
IN NGAYOKHEME, 1963-19818

TABLE 105. DIFFERENCES IN DEATH RATE DUE TO MEASLES, ACCORD­
ING TO SEX, BETWEEN THE AGES OF0 AND 14 YEARS, NGAYOKHEME,
1963-1981a

Diarrhoea , . . .. .01999 (115) .02381 (129) .840b

Respiratory diseases .00852 (49) .01274 (69) .669
Fever and malaria .03146 (181) .03267 (117) .963b

Measles. . . . . . . . . . . . . . . . . . .. .01078 (62) .00757 (41) 1.424
Other .02729 (157) .02787 (151) .979b

Not specified .02868 (165) .02529 (137) 1.134b

NOTE: Causes of death are defined by the symptoms stated by the
family in the survey. R~spiratory diseases include: cough, ~ubercul~­
sis, chest pain, colds, influenza, whooping ~oug~ and difficulty m
breathing. Fever and malaria include: malaria, high body tempera­
ture, splenomegaly, headache, fever and chills.

8 Applies to children born during the surve.y.
b Ratios not significantly different from Unity.

a Applies to children born during the survey.
b Not significantly different from unity.

Cause
Females Males

(number ofdeaths in parentheses) FIM

Deathrate .
Proportion of deaths due to

measles .
Case-fatality rate .
Mean age at which measles

occurs (if not vaccinated) ..
Probability of catching measles

from age 0 to 15 years if not
vaccinated .

Females Males
(number ofdeaths in parentheses) FlM

.00843 (69) .00554 (43) !.S22

.09115 (69) .05850 (43) !.S58

.16390 (69) .10804 (43) !.S17

3.6816 (421) 4.0076 (398) .9187

.58737(404) .57385(374) 1.024b

TABLE 106. MORTALITY DUE TO MEASLES (PER 100,000) AT AGE
1-4 YEARS, ACCORDING TO COUNTRY AND SEX

Source: World Health Organization, World Health Statistics,
1978, table 7.

Females Males
(number ofdeaths in parentheses)

There is no sign that girls and boys are treated
differently in Sine. The mean age of weaning is the same;
the percentages of children vaccinated against measles
and the ages at vaccination are the same ~table 10~);
there is no evidence of any under-recording of girl
deaths as compared with boy deaths. This supports the
notion that, among high-mortality populations, when­
ever there is no difference in the way the children of the
two sexes are treated, there is no sex difference in mor­
tality.

However when mortality is broken down according
to the caus~ of symptom stated by the family, one finds
that there is a higher mortality owing to measles among

Country

Chile,1975 .
Dominican Republic, 1975 .
Egypt, 1973 .
EI Salvador, 1974 ..
Honduras, 1975 .
Japan, 1976 .
Venezuela,1975 .
Yugoslavia,1975 .

6.5 (38)
21.1 (17)
15.2 (66)
2.8 (7)

37.6 (22)
2.0 (37)

28.5 (109)
5.5 (47)

5.0 (56)
15.! (25)
11.8 (78)

1.9 (9)
37.3 (29)

1.7 (38)
27.8 (108)
3.5 (142)
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Source: World Health Organization, World Health Statistics,
1978, table 8.

TABLE 107. PERCENTAGE OF DEATHS AT AGES I TO 4 YEARS DUE

TO MEASLES (PER 1,000), ACCORDING TO COUNTRY AND SEX

there is not, it would seem, any difference in treatment
according to sex, girls and boys both eating around the
same dish. Yet it is possible that boys, being more ag­
gressive, obtain a larger share of millet or rice. However,
if this were the case, mortality among girls would be
higher not only for measles, which is synergistic with
malnutrition, but also for diarrhoea (Rowland, 1979),
which is not the case. One can thus conclude that the
differences in mortality according to sex are apparently
explainable rather in terms of differences in exposure to
risk.

Adult mortality
Adult mortality is not measured with as much preci­

sion as child mortality, owing to the error in the record­
ing of adult ages. However, the tables of mortality (see
table 108) according to sex for the period 1963-1981 ap­
pear to be compatible with the known patterns, though
any comparison is difficult because of the small numbers
involved and the errors concerning age.

It has already been noted that the expectation of life
beyond 10 years did not change between the two periods.
Mortality among women appears to be lower after
50 years of age: eso = 25.3, as compared with 20.8 for
men (significant at a 95 per cent level). Mortality be­
tween the ages of 15 and 50 years, on the other hand, is
virtually the same for both sexes: 3sQlS = 0.25185
for women and 0.24662 for men (the difference is not
significant) .

TABLE 108. LIFE TABLE FOR NGAYOKHEME, 1963-1981,
ALL RESIDENTS, BY SEX

Age QI beginning
Mates

of interva! Number 0/ deaths
(yeers) observed nqx Ix ndx fIx)

0 ••••• 0 •• 0 •••• 0.0.0 •• 0. 340 .181 1000 181 33.5
I .0 •• 0 •••• 0 ••••••• 0 ••• 0 486 .305 819 249 39.8
5 .0.0 •••• 0 •• 0.0 ••••• '0' 63 .055 569 31 52.6

10 • ••••••••••••• 0 ••••••• 31 .028 538 15 50.5
15 ••••••••• 0 ••••••••••• 0 19 .021 523 II 46.9
20 ••• 0 ••••••• 0 •••••••••• 14 .021 512 II 42.9
25 ...................... 17 .034 501 17 38.7
30 .0.0 .••.•.••••.•.• 0.0. 21 .048 484 23 35.0
35 .0.0 •• 0.0 •••••• 0 •••••• 22 .057 461 26 31.7
40 ••• 0 .0 •• 0.0 •• 0.0.0 •• 0. 13 .038 435 17 28.4
45 •••• 0 ••••• 0 ••• 0 •• 0 •••• 17 .057 418 24 24.4
50 ...................... 24 .091 394 36 20.8
55 ...................... 23 .105 358 38 17.6
60 ...................... 34 .182 321 58 14.3
65 ...................... 42 .267 262 70 11.9
70 ••••••••••••••••••••• 0 41 .325 192 62 10.3
75 '" ................... 97 1.000 130 130 8.9

Agf at beginning Females

of interval Number 0/ deaths
()'faTS) observed nqx Ix ndx fIx)

0 ...................... 357 .183 1000 183 35.7
I · ..................... 492 .291 817 238 42.6
5 ...................... 65 .054 579 31 55.6

10 ...................... 23 .022 548 12 53.7
15 '" ................... 18 .021 535 II 49.8
20 ...................... 31 .047 524 25 45.8
25 ...................... 22 .038 500 19 42.9
30 " .................... 16 .029 481 14 39.5
35 ...................... 22 .044 467 21 35.7
40 ...................... 24 .056 446 25 32.7
45 '" '" ................ 16 .048 421 20 29.0
50 ·..................... 19 .059 401 24 25.3
55 ...................... 25 .093 377 3S 21.7
60 ................... '" 24 .104 342 36 18.6
65 ·..................... 24 .116 307 38 15.4
70 ·..................... 28 .183 268 49 12.0
75 ·..................... 100 1.000 219 219 9.5

Based on yearly and seasonal variations, one can ap­
preciate the effect of environment on mortality. In this
connection, the amount of rainfall appears to be one of
the possible determinants of infant and child mortality,
particularly between the ages of 6 and 17 months. It ap­
pears, in fact, that the excess of mortality at this age is
essentially malaria-related.

Analysis of the second high-risk period (18 to 35
months) suggests a relationship between the end of nurs­
ing and an increased mortality risk. Nevertheless, there
is no simple relationship to be found between the period
immediately following weaning and mortality. The
direct effect is perhaps masked by weaning selection, ac­
cording to which the healthier children are weaned
earlier.

The causes and symptoms of death declared by the
family appear to be a useful tool for grasping the real
causes of mortality. Fever and malaria are observed to
predominate at ages 6 to 17 months and during the wet
season. Diarrhoea strongly affects mortality from 6 to 35
months; it becomes the principal cause of death at ages
18 to 35 months during the 1972-1981 period, which
witnessed a decline in the death rate due to malaria.

Females Moles
(numbtr 0/ dfQths in parenthfsfs)

50.2 (478) 47.3 (471)
152.4 (I 429) 146.6 (I 380)
75.3 (22) 34.4 (II)

120.0 (18) 62.4 (10)
157.9 (27) 128.8 (21)

Country

Colombia,1974 ..
Guatemala, 1975 .
Jordan, 1975 .
Kuwait, 1975 .
UruguaY,1975 .

Conclusions

The Ngayokheme case study provides a number of
precise observations on the levels and the factors
influencing mortality in rural Senegal. In the first place,
this annually updated population follow-up survey
makes it possible to estimate with great precision the
very high level of mortality, characterized by a low ex­
pectation of life at birth (34.6 for the period 1963-1981),
very high infant/child mortality (Q(5) = 0.42571), and
fairly high adult mortality (elO = 52.1).

Because of the high degree of precision regarding chil­
dren's ages, the age structure of mortality in the area be­
tween the ages of 0 and 5 years is known very precisely.
This structure is similar to known patterns for tropical
areas in that there is a high mortality rate at ages 6 to 18
months. But most notable is an exceptionally high death
rate at ages 18 to 35 months, which seems to be char­
acteristic of this particular region of the world.
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Measles is a disease that is clearly stated, even if its
diagnosis is not correct in all cases; it appears as an im­
portant, though not overwhelmingly important, cause
of juvenile mortality.

On the basis of the declaration of the causes and
symptoms of death by the family, it is also possible to
observe a differential mortality according to sex, depen­
ding upon the cause. It is found that girls have higher
mortality due to measles and lower mortality due to
respiratory diseases, despite the fact that their probabil­
ity of survival between 0 and 5 years of age is the same as
that of boys. This difference would seem to stem from
greater exposure to the risk of measles for little girls.

Adult mortality shows the characteristic features of
high-mortality populations: no difference according to
sex between the ages of 15 and 50 years, but lower mor­
tality among women after age 50. The results pertaining
to adult mortality are certainly biased owing to errors in
connection with age. It is felt, none the less, that they
reflect the level of mortality fairly well.

F. CONCLUSIONS

Since independence Senegal has witnessed a period of
considerable progress but also periods that were difficult
from every standpoint, particularly during the years of
great drought from 1972 to 1974. The country's econ­
omy was restructured somewhat, with a relative decline
in ground-nut-growing and the services connected with
it, and a rise in fishing. An important weather change­
the decrease in rainfall- has had repercussions both on
the standard of living of the population and on the
epidemiological environment. Senegal is still a country
of low income and weak economic growth.

During the period covered by this study (l960--1980),
there was an improvement in health services and
facilities. Though the infrastructure in terms of
hospitals and health stations showed little development
as compared with the growth of the population, there
was a very definite increase in medical and para-medical
personnel, as well as in drug consumption, reflecting an
increase in demand. Added to this were specific opera­
tions that may have affected mortality. In the first place,
the chloroquine campaign for children aged 0 to 14
years had an appreciable impact on malaria morbidity,
apparently affecting adults as well. The national measles
vaccination campaign probably prevented a large num­
ber of deaths due to this disease between 1968 and 1970,
but the maintenance phase of this campaign after 1970
does not seem to have affected the level of mortality due
to measles, which is still one of the principal causes of
death in young children.

The mortality rate during the period remained very
high: life expectancy in 1970 was estimated at approx­
imately 43 years for the whole of the country. It is likely
that there was a decrease in mortality during the period
under study at the national level, as evidenced by two
studies. The Ngayokheme area between 1963 and 1981
showed a sizeable drop in child mortality between the
ages of 6 and 36 months, probably linked to a decrease
in mortality due to malaria; the second case is that of the
Fleuve region, where infant and child mortality as-

detected in the 1978 Senegal Fertility Survey appeared
much lower than the mortality observed in the 1957
survey. Any study of the factors producing this drop in
the national level is difficult, owing to the lack of preci­
sion regarding ages. '

Mortality in Senegal exhibits a number of char­
acteristics that distinguish it from that of other tropical
countries, in particular Asian countries, having ap­
parently similar climates.

(0) The pre-s-year-old age pattern of this mortality
is characterized (at least in a rural environment in Sine­
Saloum) by mortality that is very high starting at age 6
months and quite exceptional between the ages of 18 and

. '36 months. . ' .. ,.

(b) There is little mortality difference according to
sex between the ages of 0 and 5 years. This particular
feature, which is common in tropical or Mediterranean
countries,differs from the case ofthe countries in the In­
dian Sub-continent, where there is a clear-cut excess of
female deaths due to different treatment between boys
and girls. It would seem that this is not the case here, and
that this equality of mortality for both sexes is due to a
very high death rate owing to infectious diseases, and in
particular, to the importance of measles, a disease that
apparently strikes girls to a greater extent in Senegal.

(c) A very large difference in mortality exists be­
tween urban and rural areas. This difference persists
independently of the factors that might act as inter­
mediaries, which could be checked, and in particular of
the educational level of the parents. This phenomenon
probably reflects the considerable advantage of living in
an urban environment in terms of income, nutrition,
hygiene and the availability of health care. The
difference is more pronounced than in other countries
with comparable data.

(d) Ecologic zones differ to a considerable extent in
mortality despite the country's very flat relief. When one
compares administrative regions that are equal in terms
of urbanization and education, one region appears to be
at a distinct disadvantage (Casamance, the region with
the highest rainfall), while two regions show mortality
that is comparatively low (Thies and the Fleuve region).
These are two regions that have sizeable hospital
facilities and "above-average income. The Fleuve region
appears to have witnessed a considerable decrease in
infant/child mortality since 1957. The effects of these
ecologic zones are also reflected in the seasonality of
deaths: the regions in the ground-nut basin show a con­
centration of deaths during the tropical winter season
(rainy season), whereas the peripheral regions of Fleuve
and Senegal Oriental do not exhibit this phenomenon,
and the regions of Cap Vert and Casamance fall between
the two extremes.

(e) Ethnic groups are characterized by different
behaviours. When one checks for urbanization, educa­
tion and region, two ethnic groups are found to be high­
risk groups: the Serer and the Malinke; this suggests that
these two groups have nutrition and hygiene habits that
are different from the other groups in Senegal.

Finally, a peculiar feature was noted during the
analysis of determinants: the relatively low net effect of
modern education of 'parents on child mortality.
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