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The magnitude of the global problem of
diarrhoeal disease: a ten-year update
C. Bern,1 J. Martines,2 1. de Zoysa,3 & R.l. Glass4

In order to update global estimates of diarrhoeal morbidity and mortality in developing countries, we
carried out a review of articles published from 1980 to the present and calculated median estimates for
the incidence of diarrhoea and diarrhoeal mortality among under-5-year-olds. The incidence of diarrhoea
obtained (2.6 episodes per child per year) was virtually the same as that estimated by Snyder & Merson
in 1982, while the global mortality estimate was lower (3.3 million deaths per year; range, 1.5-5.1
million). The mortality estimate is based on a small number of active surveillance and prospective
studies, and thus associated with a large degree of uncertainty, reflecting the weakness of the global
database. However, many surveys reporting reductions in mortality in several locations are consistent
with a decreased estimate for mortality. More accurate execution of WHO survey methods, including
population-based sampling in representative locations, and repeat surveys every 5 years, are needed to
monitor the progress of diarrhoeal disease control programmes and trends in diarrhoeal morbidity and
mortality over time.

In 1982 Snyder & Merson published their landmark
article giving the first estimate of global morbidity
and mortality from diarrhoeal disease based on
active surveillance data collected from longitudinal
studies of children (1). During the intervening
decade, diarrhoeal disease control programmes have
been established in many countries, with oral rehydra-
tion therapy as the keystone, and new methods have
been developed for assessing mortality through
verbal autopsies and cross-sectional surveys. Two
reviews in the past decade have suggested that diar-
rhoeal disease mortality may be decreasing world-
wide (2, 3). In addition, an enhanced understanding
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of the interaction of persistent diarrhoea and mal-
nutrition as causes of mortality has reinforced the
need to broaden the scope of intervention pro-
grammes beyond treatment based on oral rehydration
therapy alone (4).

The present article updates the analysis of
Snyder & Merson in the light of new insights into
diarrhoeal disease morbidity and mortality. The fol-
lowing basic questions guided the approach: (1)
What is the present magnitude of morbidity and mor-
tality from diarrhoeal disease, and has it changed in
the past decade? If so, has the change occurred in
response to improved treatment programmes? (2)
Are the methods currently employed to measure
morbidity and mortality sufficiently sensitive to
detect changes over time? (3) How should the next
decade of diarrhoeal disease control be planned, and
what epidemiological methods should be used to
monitor its effect?

Methods
The studies included in our analysis were initially
identified by a computer search of the scientific and
demographic literature published since 1980, using
the search categories "diarrhoea and mortality" and
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"diarrhoea and morbidity". Other references were
obtained from citations in these articles and through
discussions with experts in the field. The majority of
these studies were conducted in the 1980s, although
a few (5-7) were carried out in the late 1970s and
published in 1980 or later. Snyder & Merson's
review covered studies conducted between 1954 and
1979.

Morbidity
For the analysis of diarrhoeal morbidity, we followed
the methods used by Snyder & Merson. Estimates of
diarrhoea incidence were collected from longitudinal
community-based studies of stable populations, in
which active surveillance for diarrhoea was conduct-
ed by visiting children on a biweekly or more fre-
quent basis for a minimum period of 1 year. If a
treatment intervention was part of the study design,
the rates for the control area, not the intervention
area, were used for the analysis.

We used the same design factors that were
employed by Snyder & Merson, including the age
group studied, geographical locations, definition of
diarrhoea, frequency of surveillance, and size of the
study population. For comparison purposes, we
calculated morbidity rates in terms of episodes of
diarrhoea per person per year by age group. A
median incidence for under-5-year-olds was deter-
mined for each region, and a global median was cal-
culated from all studies.

Mortailty
Snyder & Merson derived their estimate for diar-
rhoeal mortality from longitudinal studies that met
the criteria described above, supplemented by data
from two multicountry mortality studies based on
examination of death certificates. However, recent
longitudinal study data are sparse, and the value of
information from cross-sectional studies and vital
registration is now more widely acknowledged (8).
We therefore included all studies that reported age-
specific mortality from diarrhoea in developing
countries. The median annual number of deaths
among under-5-year-olds was calculated using data
from active surveillance studies plus three studies
that reported prospective ascertainment of mortality,
and the range was determined using the 25th to 75th
percentile of the median.

An overall estimate of diarrhoeal episodes and
deaths among under-5-year-olds was derived using
median global morbidity and the median and the
range for global mortality. For this purpose, 1990
population estimates and age distribution data were
obtained from the 1984 UNESCO Statistical year-
book and the 1986 United Nations Demographic

yearbook for Africa, Latin America, and Asia, ex-
cluding China.

Change in mortality over time
To address whether mortality from diarrhoea had
declined in recent years, we reviewed studies that
had examined mortality using uniform methods in
the same location over a period of at least 3 years.
These studies varied widely in their design and
completeness of reporting, and resulted only in a
compilation and overall impression, but no summary
statistics.

Also, data from national surveys conducted by
diarrhoeal disease control programmes in 40 coun-
tries using WHO household survey methods were
provided by the WHO Control of Diarrhoeal
Diseases (CDD) Programme. These methods are
based on two-stage cluster sampling techniques, in
which 30 or more clusters are chosen, with probabil-
ity proportionate to the size of the community, and
standardized diaarrhoeal morbidity and mortality
data collected.a These data were analysed for trends
over time, using median values for early (1982-84),
middle (1985-86), and late (1987-90) periods.

Results
Morbidity
A total of 22 longitudinal studies in 12 countries that
met the surveillance criteria were included in the
morbidity analysis (5-7, 9-32). The median inci-
dence of diarrhoea was greatest for infants aged
6-11 months (5 episodes per child per year), while
for all children aged 0-5 years the incidence was
2.6 episodes per child per year (Fig. 1). Data for
older individuals, though scarce, confirm the view
that the incidence of diarrhoea is much lower among
over-5-year-olds.

The incidence of diarrhoeal disease in children
varied widely according to regions and localities
(Table 1). In particular, very high rates occurred
among poor children in Latin America, where under-
2-year-olds experienced 10 or more episodes per
year (22-24, 29). In a study from Brazil, the inci-
dence varied directly with socioeconomic status,
such that poor rural children experienced five times
more episodes than more affluent urban children
(27).

The incidence of diarrhoea was highest in small
cohorts of fewer than 200 children, and was lower in

a Diarrhoeal Disease Control Programme. Household survey
manuatl diarrhoea case management, morbidity, and mortality.
WHO unpublished document CDD/SER/86.2 Rev 1.
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Fig. 1. Estimated median diarrhoeal morbidity for
under-5-year-olds, based on the results from 18 studies
in developing countries.
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as "a significant increase in frequency or decrease in
consistency of the stools", while one study accepted
the caretaker's interpretation, noting that this
generally entailed two to five loose stools per day.
The definition used had no apparent pattern of effect
on the incidences.

Mortaity
The estimates from only eight studies of diarrhoeal
mortality were based on monthly or more frequent
active surveillance (21, 33-39). Two studies of mor-
tality in birth cohorts with less frequent ascertain-
ment and a prospective study with ascertainment at
6-month intervals were included in the analysis
(40-43). In addition, several studies based on cross-

Il| sectional data that covered large geographical areas
were included in the compilation but not in the cal-
culation of the median (44-47) (Table 2).

1 23 4 The median global values for mortality were

Years highest among infants aged less than 1 year (19.6
Age deaths per 1000 live births; 25th to 75th percentile:

12.6-26.6), while for children age 1-4 years the
value was 4.6 deaths per 1000 (25th to 75th percen-

surveillance may have been tile: 1.1-8.1). Data were sparse for over-5-year-
the size of the study popula- olds, but the evidence suggests that rates were
'aphical region. Nine of ten lowest among older children and adults, with a slight
tin America had study popu- increase in old age (48).tin

.. Mortality rates varied widely according to~while only one Asian studyr
had populations as small as region and study, from very high values in some

stigations involving a study studies in Africa and South Asia (37, 49) to low
,tigaions ing a.stud values in most Latin American surveys (50, 51).Ore chldarin we~r e onductedl

in Asia. The 22 studies included in the present article
had, on average, smaller sample sizes than those
reviewed by Snyder & Merson; 11 had study popula-
tions of <200, and only five studies included .600
children.

Incidences varied directly with the frequency of
surveillance, with the highest incidences being for
those populations in which children were visited
more than once per week. For example, all three
studies from Latin America that reported more than
10 episodes of diarrhoea per child per year involved
home visits at least twice per week (22-24, 29).
However, the overall frequency of surveillance was
high, and 21 of the 22 studies that were reviewed
observed the children at least once per week. Snyder
& Merson, by contrast, included only five studies
with at least weekly surveillance and study popula-
tions of fewer than 600 children; it was from these
five studies only that they derived their estimate of
median morbidity.

Only three of 22 studies did not state the defini-
tion used for diarrhoea; nine studies defined diar-
rhoea as "greater than three loose stools per day";
five, as "greater than four loose stools per day"; four,

Summary estimates
The median number of 2.6 episodes of diarrhoea per
child per year is little different from the estimated
2.2 episodes reported by Snyder & Merson in 1982,
and is equivalent globally to an estimated 1 billion
episodes each year.

The medians and ranges for mortality among
children aged less than 5 years, combined with popu-
lation estimates for 1990, yield an estimated 3.3 mil-
lion deaths per year from diarrhoea (range,
1.5-5.1 million). While this is lower than the 1982
estimate of 4.6 million deaths, the range is wide,
reflecting the inherent difficulty in extrapolating
from incomplete data.

Very few recent longitudinal studies have
reported both morbidity and mortality from the same
population. Direct estimates of case-fatality ratios
are therefore unavailable, but calculations based on
our median morbidity and mortality values yield an
estimated average case-fatality ratio of 0.3% (range,
0.15-0.5%), half that of Snyder & Merson's value,
and similar to that produced by the Institute of Medi-
cine in 1986 (2).
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Table 1: Annual number of episodes of diarrhoea per person, by age group, among O-5-year-olds
Age group

Region and Period of Months Years
country study 0-5 6-11 1 2 3 4 5

Africa
Gambia (9 )a
Nigeria (10, 11)
Nigeria (12, 13)
Egypt (14)
Ghana (15)

Median

Asia
Bangladesh (16)
Bangladesh (5-7)
Bangladesh (17)
India (18)
India (19)
India (20)
India (21)

Median

Latin America
Peru (22)
Peru (23, 24)
Mexico (25)
Brazil (26)
Brazil (27)

Brazil (28)
Brazil (29)
Costa Rica (30)
Mexico (31)
Argentina (32)

1981-84

1982-86
1982-84
1982-85

1984-87
1978-79
1978-79
1985-86
1985-86
early 1980s
early 1980s

1984-86
1982-84
1985-87
1978-79
1978-80

1982-86
1984-86
1981-84
1982-85
1983-86

7.3
2.2 4.0
2.7 5.0
5.3 5.9
2.7 3.3
2.7 4.5

2.4
7.0

1.7
5.0 3.8 3.0

2.1
2.4 1.6 0.7
2.4 2.7 1.9

4.4 5.0 4.3
6.0 5.5

2.8

0.6 0.4
1.7 0.4

3.0
4.5

4.1
1.6 1.3

1.7
3.1

1.8
2.0 3.1

0.8 0.6 0.6 0.4 0.3
2.0 0.8 0.5 0.4 0.3

1.6
2.7 2.4
2.7 2.4

2.0
0.6

1.7
0.4

1.5
0.3

10.6
9.3 10.3

4.0
3.2
7.6
4.5
0.5

1.8 1.9
9.6 7.7
7.3
1.5

6.4
1.3

1.1
5.3 b

4.0 c

1.2 d _
2.6

9.4
0.7

14.1 15.1 12.2 8.7 7.2
0.8 0.6

3.0
2.0 5.6

3.0
3.0 4.0 4.0 3.9

Median 3.9 6.5 3.0 4.0 6.4 5.6
Global median 2.7 5.0 3.0 2.2 2.0 1.7 0.4
a Figures in parentheses are references.
b Rural poor.
I Urban poor.
d Urban middle class.

Decline in mortality over time

Over the past 20 years, a number of studies have
documented a decline in diarrhoeal mortality over
time (Table 3) (45, 51-58). However, the only com-
prehensive national study that reported a reduction in
mortality was a compilation of annual cluster sur-
veys conducted in Egypt from 1970 to 1987, as part
of a major oral rehydration therapy intervention pro-
ject (45). From 1983, when the project began, to
1987, the infant and childhood diarrhoeal mortality

fell from 29.1 to 12.3 per 1000, and 4.0 to 2.3 per
1000, respectively. It is nevertheless difficult to
assign responsibility for the decline to the interven-
tion project, since the study also reported that rates
declined markedly from 1970 to 1983.

Data from a variety of sources suggest that
diarrhoeal mortality has fallen in Latin America.
National vital registration data from 21 countries
compiled by the Pan American Health Organization
for the period 1970-90 show an impressive decline
overall, and this trend has been corroborated by other
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Table 2: Annual number of deaths due to diarrhoea per 1000 children, by age group

Region and No. of deaths (per 1000 children) Study characteristics

country <1 yeara 1-4 years Methodology Population Period

Africa

Yemen (43)b 27.7 0.8 (1-2 years) Prospective 6-monthly 2071 1982-84
ascertainment

Egypt (44) 15.3 Local registration 10 418 1980
4.6 12 156 1986

Egypt (45) -10.9 -(0-2 years) Nationwide cluster surveys 10 739 1984
- 5.5 - 8704 1986

Central African 5.6 One-time cluster survey 6584 1983
Republic (46)

United Republic 5.4 Active surveillance 9915 1984-85
of Tanzania (33)
Gambia (34) 4.8 c Active surveillance 1064 1982-83

6.6 d
9.2 c 3146 1984-86
6.7 d

Kenya (35) 11.2 0.9 Active surveillance 1975-78
Asia

India (36) 9.2 Active surveillance 5350 1984-85
India (37) 16.0 Active surveillance 1467 1982-84
India (21) 32.8 4.6 Active surveillance 1600 early 1980s
Bangladesh (38) 19.6 15.1 Active surveillance 42 000 1975-77
Bangladesh (39) 7.3 13.6 Active surveillance 23 953 1986-87

(0-5 months) (6-35 months)
Indonesia (47) 18.8 9.2 National survey data 974 1983

Latin America
Brazil (40, 41) 4.5 Birth cohort with one-time 5914 1983

ascertainment
Brazil (42) 21.8 Birth cohort with 6-monthly 1677 1985

ascertainment
Median e 19.6 4.6

12.6-26.6 ' 1. 1-8.1 f

a Deaths per 1000 live births.
b Figures in italics are references.
c Acute diarrhoea.
d Chronic diarrhoea and malnutrition.
e Calculated from studies employing active surveillance and reporting mortality for <1-year and 1-4-year age groups (21, 35, 36, 38),
and from three studies with prospective ascertainment (40-43).
f 25th to 75th percentile of range.

national and local studies (Table 4) (50-52, 57, 59).
As in Egypt, these declines commenced prior to the
institution of national diarrhoeal disease control
programmes.

Finally, analysis of surveys conducted in 40
Asian and African countries by national diarrhoeal
disease control programmes suggests a decline in
mortality over the past decade, with the median mor-
tality from diarrhoea for under-5-year-olds falling
substantially in the three regions examined (Table 5).

Despite this indication of a decline in diarrhoeal
mortality in many developing countries, there are
also recent small-scale studies that offer clear evi-
dence of continuing high mortality. For example, in
southern Sudan one prospective study of infants who

were monitored for only 6 months, and therefore are
not included in our estimate, reported mortality from
diarrhoea in the first year of life as high as 63 per
1000 live births (49); and several studies used in our
analysis reported rates of infant mortality from diar-
rhoeal disease of 20-30 deaths per 1000 live births
(21, 42, 43).

Discussion
Diarrhoea remains one of the commonest illnesses of
children, and one of the major causes of infant and
childhood mortality in developing countries. Our
findings confirm the magnitude of the problem, with
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Mortality per 1000 among:

Period <1 -year-olds 1-4-year-olds

1970
1975
1978
1981
1968-73
1974-79
1980-85
1970
1980
1985
1987
1966-77
1978-87
1984-85

1986-87
1978
1980
1983
1970
1975
1980
1978
1980
1983

14.9
14.8
10.3
6.3

60.4
37.9
19.7
65.9
39.2
15.3
12.3
10.5
5.7

45 c

2.4
1.3
0.8
0.8
5.93
4.11
1.79

17.0
5.7
2.7
2.3

11.0
10.4
13 d

42 C g d

47.0 e

8.0 e
2.0 e

70.0 e(all ages)
28.0 e
6.0 e
2.0 e(all ages)
1.3 e

0.7 e

a Figures in parentheses are references.
b Non-white population only.
cFor 1-5-month-olds
d For 6-35-month-olds.
e Per 100 000.

an estimated 1000 million episodes and 3.3 mil-
lion deaths (range, 1.5-5.1 million) occurring each
year among under-5-year-olds.

While our estimate for diarrhoeal incidence is
very similar to the 1982 value, the estimate for mor-
tality is encouraging since it is more than 1 million
fewer than that of Snyder & Merson. Our value is
also consistent with two recent mortality estimates
obtained using other methods-3.49 million (2) and
3.18 million deaths per year (60). However, the data
on which our mortality estimate is based are sparse
and heterogeneous, and it must be interpreted
cautiously.

The estimated range of mortality is large, reflec-
ting both the uncertainty in estimating from sparse
data and the wide variation in rates from studies in
different regions. Mortality rates derived from longi-
tudinal cohort studies suggest that underestimation is

Table 4: Number of deaths per 1000 population among
under-5-year-olds in various Latin American countries,
1970-90a

Country 1970-75 1975-80 1980-85 1985-90
Argentina 1.51 0.98 0.50 0.31
Belize 2.95 2.86 1.11 0.86
Brazil - 4.82 3.02 1.94
Colombia 4.77 3.98 1.56 -

Costa Rica 3.30 1.16 0.37 0.27
Cuba 0.87 0.37 0.24 0.18
Chile 2.79 1.19 0.31 0.17
Dominican Republic 7.57 4.73 3.01 -

Ecuador 8.20 7.54 4.85 3.53
El Salvador 9.88 - 4.09 -

Guatemala 10.90 9.35 7.46 -

Honduras 11.29 8.57 6.56 -

Jamaica 2.51 1.99 1.32 -

Mexico 5.97 4.25 2.69 2.17
Nicaragua 10.96 9.83 - -

Panama 2.23 1.45 0.70 0.66
Paraguay 3.92 4.50 2.95 2.35
Peru 8.28 7.80 5.50 -

Uruguay 1.16 1.03 0.61 0.31
Venezuela 3.31 2.27 1.55 1.08
a From national vital registration data.

a particular problem for sub-Saharan Africa (8, 49,
61), while many surveys and studies describe declin-
ing mortality in Latin America (50-52). Our findings
suggest a wide range of mortality rates within the
developing world, which cannot be adequately
described in terms of a single estimate.

For the past decade control efforts have focused
on promoting improved case management of acute
dehydrating diarrhoea, particularly in health care

facilities. In one study of diarrhoeal deaths among
children in Brazil, 90% of whom reached a health
care facility, persistent diarrhoea was responsible for
62% of the mortality, suggesting that deaths from
acute dehydration were prevented (62). However, the
data available do not permit the conclusion that the
global changes in mortality estimates are linked to
the results of control programmes. Indeed, where
declines in mortality have occurred it is equally like-
ly that they have been due to general improvements
in standards of living, improved nutrition, increases
in immunization coverage, or a combination of these
factors.

Unfortunately, despite a decade of concentrated
efforts, the database for assessing progress in
diarrhoeal disease control has substantial limitations.
The 1980s yielded no new large-scale studies or vital
registry systems that would have permitted a more

accurate assessment of mortality than that offered by
Snyder & Merson. Cluster survey methods have been

WHO Bulletin OMS. Vol 70 1992
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Table 3: Documentation of declining mortality from
diarrhoea in various locations, by age group

Location

Cali, Colombia (52) a

South Africa (54) b

Egypt (45)

Matlab, Bangladesh (54)

Bomi and Cape
Grand Mount,

Liberia (55)
Tongatupu, Tonga (56)

Costa Rica (57)

Thailand (58)
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Table 5: Number of deaths per 1000 population from diarrhoea among under-5-year-olds reported in surveys per-
formed by national control of diarrhoeal disease programmes in various countries a

Region Period Mean sample size Median mortality

Africa 1982-84 b 4320 (2714-10 245) c 11.8; 8.9-17.4d
1985-86 e 3748 (2022-8498) 8.0; 4.1-16.9
1987-90 ' 3920 (1495-10 140) 5.1; 3.1-15.0

South Asia 1982-849 3447 (2461-10 192) 5.1; 2.7-12.9
1985-86 h 11582 (2150-17 274) 2.8; 1.0-5.1

South-east Asia 1982-84i 3798 (2194-12 616) 1.3; 0.7-3.8
1985-86i 5986 (2445-22 000) 0.7; 0.4-1.3

a Data obtained using WHO Control of Diarrhoeal Disease Programme survey methods.
b Burundi (1 survey), Cameroon (3), Central African Republic (1), Chad (1), Congo (1), Cote d'lvoire (2), Ethiopia (6), Gabon (1),
Guinea (1), Guinea-Bissau (1), Mali (1), Mauritania (1), Rwanda (1), Sudan (3), Tunisia (2), and Zaire (1).
c Figures in parentheses are the range.
d Figures in italics are the 25th-75th percentiles.
e Central African Republic (1), Chad (1), Congo (1), Ethiopia (7), Mali (1), Mozambique (2), Sudan (3), Tunisia (6), Zaire (1), and
Zambia (2).
f Algeria (1), Comoros (2), Ethiopia (3), Mozambique (2), Sao Tome and Principe (1), Sierra Leone (1), Somalia (1), Sudan (1), United
Republic of Tanzania (1), and Tunisia (2).
g Bangladesh (1), India (5), Nepal (1), Pakistan (9), and Sri Lanka (2).

India (20), Nepal (2), and Sri Lanka (1).
iIndonesia (16), Laos (1), Malaysia (3), Thailand (3), and Viet Nam (17).
Indonesia (1), Philippines (4), Thailand (5), and Viet Nam (10).

tested widely, but the results have been so variable,
and in some cases, implausible, that individual
survey findings cannot be taken to reflect morbidity
or mortality accurately.b

In summary, our estimated global morbidity
from diarrhoea is essentially the same as that made
10 years ago; however, the estimate for mortality,
although it has a wide range, has declined substan-
tially. In order to maintain this reduction in mor-
tality, diarrhoeal disease control efforts must be
continued and intensified, and should include
the following features: promotion of the correct
case management of acute watery diarrhoea and dys-
entery; appropriate care-seeking and access to treat-
ment; and continued improvement in measles immu-
nization coverage (63, 64). In addition, program-
mes to promote breast-feeding, improved weaning
foods, and good domestic hygiene should be incor-
porated into control programmes (65-67).

The impact of these interventions must also be
more accurately monitored. For most developing
countries universal accurate birth, death, and cause
of death registration is an unattainable ideal in the
foreseeable future. Thus, improvements in the execu-
tion of current WHO survey methods represent the
best practical means of measuring diarrhoeal morbi-
dity and mortality. First, national surveys should be
rigorously conducted as population-based samples in

b Diarrhoeal Disease Control Programme, sixth programme
report, 1986-1987. Unpublished document WHO/CDD/88.28.

representative localities within each country. In addi-
tion, evaluations should be performed by an in-
dependent team to ensure their objectivity. Finally,
national surveys should be conducted in a com-
parable fashion at regular intervals (perhaps every 5
years) to allow reliable monitoring of trends over
time and of the impact of interventions.
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Resume

L'importance des maladies diarrh6iques
dans le monde: dix ans aprbs

En vue de remettre a jour les estimations mon-
diales de la morbidit6 et de la mortalite diar-
rheiques dans les pays en d6veloppement, nous
avons examin6 les articles publi6s de 1980
jusqu'a ce jour, et estim6 l'incidence et la mortali-
t6 diarrh6iques m6dianes chez les moins de cinq
ans. L'incidence a 616 calcul6e exclusivement a
partir des 6tudes longitudinales dans lesquelles
une surveillance active au moins bihebdomadaire
a ete men6e pendant au moins un an. La morta-
Iite a 6te calcul6e a partir des 6tudes longitudi-
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nales et des r6sultats d'enquete. Les variations
s6culaires ont ete examinees a partir des etudes
de la mortalite par diarrh6e conduites pendant au
moins 3 ans dans le meme endroit sans changer
de methode.

Si l'on compare les estimations obtenues a
celles publiees par Snyder et Merson en 1982,
l'incidence de la diarrh6e n'est pas modifiee (2,6
episodes par enfant et par an), tandis que 1'esti-
mation mondiale de la mortalit6 est plus faible
(3,3 millions de deces par an) avec toutefois un
intervalle important (1,5-5,1 millions de d6ces
par an). L'estimation de la mortalit6 s'appuie sur
un petit nombre d'etudes, ou la surveillance a ete
active et d'6tudes prospectives et par cons6quent,
elle est entach6e d'un degr6 important d'incertitu-
de, reflet de la faiblesse de la base de donn6es
mondiale. Cependant, un grand nombre d'enque-
tes font 6tat d'une diminution de la mortalite en
divers endroits, ce qui correspond bien a une
diminution de la mortalit6 estim6e.

La surveillance des programmes de lutte
contre les maladies diarrheiques et des tendances
seculaires de la morbidite et de la mortalite diar-
rh6iques exige une mise en ceuvre plus rigou-
reuse des m6thodes d'enquete de l'OMS, avec
notamment des sondages en population dans des
lieux repr6sentatifs et r6petition de ces enquetes
tous les 5 ans.
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