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Falling diarrhoea mortality in Northeastern Brazil:
did ORT play a role?
CESAR G VICTORA, MARIA TERESA A OLINTO, FERNANDO C BARROS
AND LETICIA C NOBRE

Department of Social Medicine, Universidade Federal de Pelotas, Brazil

The impact of oral rehydration therapy (ORT) on the recent decline in diarrhoea mortality in the
northeast of Brazil was studied. Proportionate infant mortality fell from 32% in 1980 to 17% in 1989
and infant deaths attributed to diarrhoea dropped from 41 % to 25%, resulting in an overall reduction
of 57%. Similar decreases were observed for children aged 1-4 years. Diarrhoea admissions also fell
from 57% of infant hospitalizations in 1980 to 30% in 1990. None of the other major causes of death
or admissions showed such decline. ORT was introduced in the early 1980s, being used in 35% of
all episodes in 1991 and in 62% of those regarded as severe by the mother. Other changes included
a worsening of socioeconomic conditions and increases in water supply, vaccine coverage, breastfeeding
duration and nutritional status. A simulation model estimated that changes in factors other than ORT
would lead to a 21 % reduction in infant diarrhoea mortality, or about one-third of the actual decline.
Finally, an ecological analysis showed that ORT use rates were inversely correlated to infant diar-
rhoea mortality (r= -0 .61 ; p = 0.04). Despite the shortcomings of the available data, these findings
suggest an important impact of ORT on diarrhoea mortality.

Introduction
The twenty-fifth anniversary of the discovery of
oral rehydration therapy (ORT) - the cornerstone of
diarrhoea control efforts1 - was commemorated in
1994.2 This breakthrough has been described as
'potentially the most important medical advance this
century'.3 Nevertheless, there is limited evidence
that ORT has been able to reduce diarrhoea mortal-
ity on a large scale. In Egypt, there was an accelera-
tion in the rate of fall in diarrhoea mortality after a
national ORT campaign started in 1983.4 In rural
Bangladesh, however, a massive ORT campaign
failed to reduce overall diarrhoea mortality.3

Although declining trends in diarrhoea deaths were
recorded in several countries in the 1980s,16 no
studies have systematically attempted to exclude alter-
native explanations for the observed reductions.

An opportunity to investigate the association between
trends in diarrhoea mortality and ORT use is available
in the Northeast of Brazil (Figure 1). This region has
a population of about 43 million with 9 states rang-
ing from 1.5 to 11.9 million inhabitants.7 It is the
country's poorest area, with an infant mortality rate

currently estimated at 80 per thousand, compared to
less than 50 for the rest of Brazil.8 Until recently,
diarrhoea accounted for about one-third of these
deaths.9
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Figure 1. States of the Northeast Region, Brazil
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ORT was introduced through population campaigns
in the early 1980s. Recent efforts from state, federal
and international agencies have resulted in a marked
emphasis in its promotion. Between 1988 and 1991,
for example, the ORT use rate increased from 24%
to 35 %.10 At the same time, unpublished evidence
suggested rapidly declining trends in diarrhoea ad-
missions and deaths. The present study was aimed
at describing these trends, correlating ORT use with
diarrhoea mortality and exploring alternative explana-
tions for the declining diarrhoea rates.

characteristics of the diarrhoea episode and its
management. In each state, the possibility of changes
in the catchment population of the selected hospital
was investigated, but this did not appear to have
occurred.

Regional trends of morbidity and mortality were ob-
tained by pooling data from the 9 states, weighted
by their 1985 infant and child populations. Spearman
rank correlation coefficients were used to investigate
the ecological associations between variables.13

Data sources and methods
Routinely collected data on ORS distribution and on
registered deaths were obtained from the Federal
Ministry of Health as well as from State Secretariats
of Health. Since under-registration of infant and
childhood deaths was expected, analyses were based
on proportionate mortality. The National Institute of
Geography and Statistics provided population and
socioeconomic data.

Information was also obtained from the reanalysis of
a number of recent statewide, population-based
surveys supported by UNICEF,10 including a 1989
diarrhoea management survey in four representative
states" and a 1991 survey on vaccine coverage and
diarrhoea management survey in the 9 states.12

These provided data on diarrhoea frequency and ORT
use rates, as well as on breastfeeding, immunization
coverage, nutritional status, water and sanitation,
maternal education and family income.

Reliable data on trends in hospital admissions by
cause were not routinely available. In each state
capital, the largest public paediatric hospital was
visited by a physician or registered nurse who re-
viewed systematic samples of at least 360 records of
children under five, for each year from 1980 to 1990.
In four hospitals the case-notes for earlier years had
been discarded so that shorter time series were
obtained (starting in 1981, 1982, 1984 and 1985).
Linear regression techniques were then used to ex-
trapolate the data to earlier years.

A more detailed study covered children admitted in
the years of 1980, or the earliest available year, and
of 1990. The case-notes of systematic samples of
children admitted with diarrhoea were reviewed,
totalling 2224 admissions in the 9 states. Informa-
tion was collected on several variables related to

Results

Time trends
Proportionate infant mortality (the percentage of in-
fant deaths over deaths at all ages) declined from
32.0% in 1980 to 17.1 % in 1989 (Figure 2). An im-
portant reduction was also observed for the percent-
age of infant deaths attributed to diarrhoea (Figure
2), which fell from 40.8% to 25.0% during the
decade. As a result of both trends, infant diarrhoea
deaths, which accounted for 13.1% of all registered
deaths in 1980, represented only 4.3% in 1989, a
67% reduction. Unfortunately, data prior to 1980
were only available for a few states and were based
on place of occurrence, rather than place of residence
so accurate time trends cannot be calculated.
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Figure 2. Trends in proportionate infant mortality, Northeast
Brazil, 1980-89

Diarrhoea mortality also fell for children aged 1-4
years, from 28.7% of all deaths in 1980 to 19.6%
in 1989 (Figure 3). Deaths in this age range repre-
sented 7.4% of all deaths in 1980 and 3.8% in 1989.

Trends in proportionate mortality may be obscured
by changes in the denominator, as for example by
rising numbers of deaths due to other causes or at


