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ABSTRACT

OBJECTIVE: To analyze trends in hospitalization and mortality rates for
diarrhea in children less than one year old.

METHODS: An ecological time-series study, between 1995 and 2005, was
performed for Brazil as a whole and for the state capitals. Secondary data from
the Ministry of Health was utilized, obtained from the Hospital Information
System and from the Mortality Information System. During the study period,
1,505,800 hospitalizations and 39,421 deaths from diarrhea were registered
among children under one year. Polynomial regression models were used to
analyze the trends in hospitalization and mortality rates.

RESULTS: There were reductions in hospitalizations and in infant deaths
from diarrhea in the country and in 13 capitals. Eight capitals experienced
reductions only in mortality from diarrhea, whereas three showed decreases
only in hospitalization rates from diarrhea. In the combined analysis of diarrhea
indicators and of general indicators, reductions in all the historical series were
observed only in Brazil as a whole and in four capitals.

CONCLUSIONS: The reduction in hospitalization and mortality rates from
diarrhea observed through the time-series could be the result of prevention
and control measures implemented.

DESCRIPTORS: Diarrhea, Infantile, mortality. Hospitalization. Infant
Mortality, trends. Time Series Studies.
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INTRODUCTION

Diarrhea, a common manifestation of intestinal infec-
tious diseases, is still one of the main causes of morbi-
dity and mortality in children under five years of age in
developing countries, especially among children under
one year. This is because a complex of environmental,
nutritional, socioeconomic and cultural factors are
involved, directly or indirectly.'

Global analyses of childhood diarrhea trends since 1980
show a decline in mortality but not in the incidence of
disease.>!*!8 Despite reduction efforts, diarrhea conti-
nues to be a serious public health problem in countries
with inequities in wealth distribution.® Disparities in
global morbidity and mortality rates between regions,
statuses and social classes have been observed in practi-
cally all the countries of the world, developed or not.!

In Brazil, the reduction in mortality from diarrhea
happened in the second half of the 20th century. Basic
sanitation policies implemented in the country since
1970 played an important role in the reduction of infant
mortality, mainly through reductions in mortality from
intestinal infectious diseases.!> Other measures (such
as oral rehydration therapy, reduced infant malnutrition
and improved access to health services) can be consi-
dered principle reasons for the decline in mortality from
diarrhea in Brazil >

Considering the heterogeneity of Brazil and with the
goal of understanding the impact of diarrhea in the
country from 1995 to 2005, the objective of this study
was to analyze temporal trends in infant hospitaliza-
tion and mortality from diarrhea in Brazil and in the
state capitals.

METHODS

An ecological time series study was carried out on
infant hospitalization and mortality rates due to diar-
rhea from 1995 to 2005 for Brazil and for the state
capitals. It was decided to work with data on state
capitals due to the greater coverage of the Mortality
Information System of the Brazilian Ministry of
Health (SIM-MS) in these locations. According to
data from the Monitoring System for Infant Mortality
Indicators of the Fundacdo Oswaldo Cruz (Fiocruz —
MonitorIMI), during the period from 2001 to 2003,
only six capitals had coverage estimates under 80%
for infant deaths (Rio Branco, Manaus, Jodo Pessoa,
Natal, Belo Horizonte and Floriandpolis). In regards
to coverage of live births, all locations reached 100%
coverage during this period.

Other indicators related to diarrhea rates were analyzed,
such as historical time series trends for the rates of
infant mortality and overall hospitalization among
children within the study’s age range and for the

postneonatal infant mortality rate (from 1995 to 2005).
The last indicator is important because deaths from
diarrhea occur mainly during the postneonatal period.

The data regarding the number of hospitalizations and
the number of infant deaths, during 1995 to 2005, were
obtained from the SUS Hospital Information System
(SIH-SUS) and the Ministry of Health’s Mortality
Information System (SIM-MS), available at the
website of the SUS Health Information Department
(DATASUS). In order to calculate the hospitalization
and mortality rates, the number of live births was used
as the denominator, obtained through the Live Birth
Information System (SINASC), also available at the
DATASUS website.

During the time period analyzed, the ninth and tenth
revisions of the International Classification of Diseases
were in effect (ICD-9'* and ICD-10'). For hospitali-
zations and deaths from diarrhea during 1995, codes
001 and 009 of the ICD-9 were used, and for the period
from 1996 to 2005, codes A00 and A09 from ICD-10
were used.

The infant mortality rates for diarrhea were calculated
by dividing the total number of under one year old
deaths from diarrhea by the number of live births and
multiplying the quotient by 1,000. The calculation
for infant mortality divided the total number of under
one year old deaths by the number of live births and
multiplied the quotient by 1,000. The postneonatal
infant mortality component was calculated by dividing
the number of deaths, occurring between the 27th day
until one year, by the number of live births and then
multiplying the quotient by 1,000.

To calculate the infant hospitalization rates for diarrhea,
the number of hospitalizations for diarrhea among under
one year olds was divided by the number of live births,
and the quotient was multiplied by 100,000. The overall
infant hospitalization rates were calculated by dividing
the number of hospitalizations from any causes among
under one year olds by the number of live births and
then multiplying the quotient by 100,000.

A combined analysis of hospitalization and morta-
lity indicators was done with the goal of identifying
patterns, according to study location.

In the regression trends analysis, a polynomial model
was used in which the hospitalization and mortality
rates were considered to be dependent variables (Y)
and the calendar years as independent variables (X). In
order to avoid self-correlation between the terms of the
regression equation, the year variable was transformed
to a year-centralized variable (X minus the midpoint of
the historical series)."!
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Initially, dispersion diagrams for the indicators and
the years studied were made in order to visualize the
function that could describe the relationship between
trends for hospitalization rates with trends for mortality
rates and to chose the degree of the polynomial for
analysis."!

A trend was considered significant when its estimated
model obtained p<0.05. A residual analysis was
performed, and for all the models, the assumption of
homoscedasticity and adherence to the normal distri-
bution was followed.

The trends analysis used the SPSS program (version
12.0)

RESULTS

According to the official data, in the period from 1995
to 2005, 39,421 deaths from diarrhea and 1,505,800
hospitalizations associated with this disease occurred
in children under one year old in Brazil. The Brazilian
capitals contained 23.8% of these deaths and 12.8% of
these hospitalizations.

Table 1 shows the results of the trends analysis for infant
mortality from diarrhea and for hospitalizations from
diarrhea in children under one year old.

Brazil and 13 Brazilian capitals displayed reductions
in hospitalizations from diarrhea, as well as in infant
mortality from diarrhea (Macapa, Palmas, Fortaleza,
Natal, Joao Pessoa, Salvador, Maceid, Belo Horizonte,
Rio de Janeiro, Curitiba, Porto Alegre, Campo Grande
and Cuiaba). The capitals Boa Vista, Belém, Teresina,
Recife, Aracaju, Sao Paulo, Florian6polis and Goidnia
had decreases only in mortality from diarrhea, while Rio
Branco, Porto Velho and S3o Luis showed decreases
only in the hospitalization rates for diarrhea. In Manaus
and Brasilia, there was an increase in the hospitalization
rate and fall in the infant mortality rate from the disease.
Only in Vitoria was there an increase in hospitalizations
and stability in mortality from diarrhea.

Table 2 shows the temporal trends of the historical
series for overall infant mortality and hospitalizations
among children of the same age group, during the
period studied.

Brazil and the capitals Sao Luis, Fortaleza, Jodo Pessoa,
Belo Horizonte and Rio de Janeiro presented reduc-
tions in overall hospitalizations and in infant mortality
among under ones. Ten capitals had reductions only in
infant mortality rates (Rio Branco, Boa Vista, Macapa,
Natal, Aracaju, Curitiba, Florianopolis, Porto Alegre,
Campo Grande and Goiania). On the other hand, Porto
Velho and Macei6 showed a fall only in overall hospi-
talizations. In Manaus, Belém, Recife, Sdo Paulo and
Brasilia there was a fall in infant mortality and increase

in hospitalizations. Vitoria showed an increase in hospi-
talizations only, and Palmas, Teresina, Salvador and
Cuiaba showed stability in both historical series.

Table 3 presents the patterns from the combined analysis
of trends for the four indicators of hospitalization and
mortality. To facilitate comparisons, the component of
postneonatal infant morality was also included in the
table. The Figure illustrates the patterns found.

In Brazil and in the capitals Fortaleza, Jodo Pessoa, Belo
Horizonte and Rio de Janeiro there was a reduction in
all the historical series, as Pattern 1 shows. This pattern
was observed in capitals where the infant mortality rate
is high (in the capitals of the Northeast), as well as in
locations where this indicator is at an intermediate
level (Belo Horizonte, Rio de Janeiro and Brazil as a
whole). The postneonatal infant mortality component
was above 4.5 deaths per 1,000 live births in all these
locations.

Pattern 2 shows a fall in the mortality series and
stability or reductions in the hospitalizations series in
capitals from all regions, except the Southeast. Despite
the marked fall throughout the study period, infant
mortality rates remained high in 2005, in the capitals
Macapa (20.1 deaths per 1,000 live births) and Natal
(16.4 deaths per 1,000 live births). On the other hand,
Curitiba, Porto Alegre and Campo Grande had rates
lower than 14 deaths per 1,000 live births. The capitals
Macapa and Campo Grande presented the lowest values
for the postneonatal infant mortality: 2.5 and 3.7 deaths
per 1,000 live births, respectively.

For Pattern 3, reductions in the mortality series were
observed along with stable or increasing trends for
the hospitalization series, among capitals from all the
Brazilian regions. The capitals from the North and the
Northeast showed high infant mortality rates at the end
of the period, such as Belém (20 deaths per 1,000 live
births) and Aracaju (22.4 deaths per 1,000 live births). In
the capitals from the Southeast and Central-West, these
indices were at intermediate levels, such as Sdo Paulo
(12.9 deaths per 1,000 live births) and Brasilia (13.6
deaths per 1,000 live births). Floriandpolis reduced
infant mortality from 23 deaths per 1,000 live births in
1995, to 8.9 deaths per 1,000 live births in 2005, with
a significant fall in the postneonatal component, which
became 2.0 deaths per 1,000 live births in 2005, thus
being the two lowest levels in the country.

Pattern 4 has mixed trends for hospitalization and
mortality, mainly in the capitals of the North and
Northeast, in Vitoria and in Cuiaba. Except for Palmas
and Vitdria, these capitals still have infant mortality
rates above 17.0 deaths per 1,000 live births in 2005.
Postneonatal mortality remained above 4.2 deaths
per 1,000 live births in all these locations in 2005. In
2005, the highest level of negative results were in Porto
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Table 1. Trends in mortality and hospitalization from diarrhea among children under one year. Brazil and state capitals.

1995 to 2005.

Infant mortality rate from diarrhea

Infant hospitalization rate from diarrhea

Location *Model R? p Trend **Model R? p Trend
Brazil y=1.18-0.15x 0.83 <0.001 Decreasing y=45.06-4.01x 0.79 <0.001 Decreasing
Northern Region
Rio Branco y=1.34-0.13x 035 0.057 Stable y=44.59-5.07x 0.55 0.009 Decreasing
Manaus y=1.43-0.22x 090 <0.001 Decreasing y=23.01+4.38x 0.82 <0.001 Increasing
Boa Vista y=134-027x 0.78 <0.001 Decreasing y=1535-1.99x 0.31 0.074 Stable
Belém y=0.92-0.15x 0.72 0.001 Decreasing y=61.08+0.88x 0.13 0.274 Stable
Macapa y=0.75-0.18x 0.66 0.002 Decreasing y=230.34-2.10x 039 0.039 Decreasing
Porto Velho y=1.33-0.15x 0.22 0.143 Stable y=46.04-2.41x 0.53 0.011 Decreasing
Palmas y=1.13-0.15x 0.48 0.016 Decreasing y=32.73-3.03x 0.42 0.031 Decreasing
Northeast Region
Sao Luis y=1.33-0.22x 036 0.053 Stable y=33.81-4.78x 0.59 0.005 Decreasing
Teresina y=1.00-0.09x 0.69 0.002 Decreasing y=47.32-190x 036 0.051 Stable
Fortaleza y=2.71-0.76x 0.79 <0.001 Decreasing y=58.51-4.49x 0.66 0.002 Decreasing
Natal y=132-0.35x 0.66 0.002 Decreasing y=28.29-3.42x 0.64 0.003 Decreasing
Joao Pessoa y=0.92-0.19x 0.64 0.003 Decreasing y=48.50-2.70x 0.42 0.030 Decreasing
Recife y=1.10-0.21x 0.77 <0.001T Decreasing y=22.28-0.49x 0.17 0.201 Stable
Salvador y=1.08-0.20x 0.77 <0.001 Decreasing y=15.14-1.70x 0.89 <0.001 Decreasing
Maceié y=2.45-0.43x 0.61 0.005 Decreasing y=106.50-5.84x 0.77 0.006 Decreasing
Aracajl y=1.89-036x 0.68 0.002 Decreasing y=24.96+0.32x 0.14 0.267 Stable
Southeast Region
Belo Horizonte y=0.62-0.17x 0.66 0.002 Decreasing y=27.55-230x 0.89 <0.001 Decreasing
Vitéria y=0.57-0.11x 0.31 0.075 Stable y=17.66+1.09x 0.43 0.028 Increasing
Rio de Janeiro y=0.34-0.06x 0.67 0.002 Decreasing y=7.08-1.16x 0.61 0.004 Decreasing
Sao Paulo y=0.56-0.09x 0.89 <0.001 Decreasing y=7.39-0.44x 0.17 0.201 Stable
Southern Region
Curitiba y=0.30-0.06x 0.73 0.001 Decreasing y=11.42-1.80x 0.67 0.002 Decreasing
Floriandpolis y=0.25-0.07x 0.45 0.024 Decreasing y=9.05-0.21x 0.08 0.399 Stable
Porto Alegre y=0.20-0.04x 0.52 0.012 Decreasing y=15.33-1.73x 0.78 <0.001 Decreasing
Central-West Region
Campo Grande y=0.57-0.09x 0.53 0.011 Decreasing y=33.50-3.20x 0.72 0.001 Decreasing
Cuiabd y=0.53-0.09x 0.67 0.002 Decreasing y=11.21-1.76x 0.69 0.002 Decreasing
Goiania y=0.42-0.10x 0.59 0.006 Decreasing y=36.12-0.63x 0.07 0.436 Stable
Brasilia y=0.44-0.05x 0.73 0.001 Decreasing y=12.97+0.98x 0.58 0.006 Increasing

*Model: y = infant mortality rate from diarrhea (per 1,000 live births) and x = year - 2000

**Model: y = infant hospitalization rate from diarrhea (per 100,000 live births) and x = year - 2000
Source: Brazilian Ministry of Health: Hospital Information System; Mortality Information System; Live Birth Information System

Velho, which at the end of the period still had an infant
mortality rate of 25.6 deaths per 1,000 live births, and
in Rio Branco, with a postneonatal mortality rate of 8.0
deaths per 1,000 live births.

DISCUSSION

To diagnose the behavior of a given disease in a popu-
lation, monitoring the historical series of morbidity and

mortality is necessary. Analyzing the hospitalization
and mortality trends allows for an evaluation of not
just disease behavior, but also, in an indirect manner,
the primary and secondary prevention measures imple-
mented to control it."

Despite the marked number of hospitalizations and
deaths among children under one year during the decade,
this study revealed a predominant trend, in Brazil and
in most capitals, of decreases in hospitalization from
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Table 2. Trends in overall mortality and hospitalization among children under one year. Brazil and state capitals, 1995 to 2005.

Infant mortality rate

Infant hospitalization rate

Location *Model R? P Trend **Model R? p Trend
Brazil y=21.48-1.24x 0.92 <0.001 Decreasing y=246.00-8.00x 0.80 <0.001 Decreasing
Northern Region
Rio Branco y=26.49-141x 0.81 <0.001 Decreasing y=211.13-4.63x 0.14 0.254 Stable
Manaus y=28.85-2.46x 0.94 <0.001 Decreasing y=137.29+16.50x 0.83 <0.001 Increasing
Boa Vista y=18.66-1.85x 0.59 0.006 Decreasing y=99.39-3.26x 0.07 0.432 Stable
Belém y=25.44-0.76x 0.54 0.013 Decreasing y=263.33+15.41x 0.91 <0.001 Increasing
Macapa y=26.02-0.88x 0.71 0.001 Decreasing y=142.18+0.44x 0.00 0.899 Stable
Porto Velho y=2755+154x 0.27 0.105 Stable y=221.40-11.71x 0.60 0.005 Decreasing
Palmas y=19.09-0.73x 0.29 0.088 Stable y=281.46-3.58x 0.09 0.377 Stable
Northeast Region
Sao Luis y=25.54-248x 0.63 0.003 Decreasing y=21648-10.74x 0.59 0.006 Decreasing
Teresina y=19.73+021x 0.16 0.217 Stable y=20543-1.10x 0.02 0.689 Stable
Fortaleza y=29.72-3.09x 0.74 0.001 Decreasing y=314.47-11.82x 0.67 0.002 Decreasing
Natal y=22.02-137x 0.63 0.004 Decreasing y=187.78-3.61x 025 0.116 Stable
Jodo Pessoa y=19.34-0.94x 0.58 0.007 Decreasing y=202.78-11.26x 0.55 0.009 Decreasing
Recife y=20.99-134x 091 <0.001 Decreasing y=282.05+7.73x 0.83 <0.001 Increasing
Salvador y=25.44-0.26x 0.08 0.408 Stable y=209.71 +4.23x 0.32 0.071 Stable
Maceié y=26.39-0.98x 0.15 0.236 Stable y=339.63-3.09x 0.38 0.045 Decreasing
Aracaji y=30.58-1.75x 0.78 <0.001 Decreasing y=141.80+0.82x 0.06 0.483 Stable
Southeast Region
Belo Horizonte y=19.19-1.68x 0.84 <0.001 Decreasing y=2303.86-4.96x 0.68 0.002 Decreasing
Vitéria y=14.31-0.60x 0.36 0.052 Stable y=201.90+6.34x 0.41 0.035 Increasing
Rio de Janeiro  y=17.43-0.77x 0.91 <0.001 Decreasing y=142.32-2.57x 0.43 0.030 Decreasing
Sao Paulo y=17.16-0.94x 0.94 <0.001 Decreasing y=155.46+830x 0.67 0.002 Increasing
Southern Region
Curitiba y=14.70-0.82x 0.90 <0.001 Decreasing y=194.12+1.02x 0.19 0.176 Stable
Floriandpolis y=13.43-137x 0.72 0.001 Decreasing y=170.02-2.67x 0.31 0.076 Stable
Porto Alegre y=14.81-0.58x 0.71 0.001 Decreasing y=353.90+2.70x 0.08 0.406 Stable
Centralwest Region
Campo Grande y=17.26-1.03x 0.93 <0.001 Decreasing y=239.87-0.76x 0.02 0.681 Stable
Cuiabd y=18.93-0.12x 0.03 0.641 Stable y =164.06 + 0.85x 0.06 0.463 Stable
Goiania y=1728-1.10x 0.62 0.004 Decreasing y=276.27+0.77x 0.01 0.802 Stable
Brasilia y=15.54-0.56x 0.88 <0.001 Decreasing y=207.80+12.33x 0.73 0.001 Increasing

*Model: y = infant mortality rate (per 1,000 live births) and x = year - 2000

**Model: y = hospitalization rate among children under one year old (per 100,000 live births) and x = year - 2000
Source: Brazilian Ministry of Health: Hospital Information System; Mortality Information System; Live Birth Information System

diarrhea as well as in infant mortality from this cause.
Research done in Brazil**%!° and in other parts of the
world>!%1618 also revealed this pattern in mortality
from diarrhea.

In regards to hospitalizations, some findings in the
literature diverge from the results presented in this
study. An American study that analyzed the period
from 1979 to 1992 did not find a substantial decrease
in annual hospitalization rates from diarrhea among

children under five years, with 97 hospitalizations per
10,000 children.® Another study, a retrospective data
analysis of hospitals near to indigenous reserves in
the United States, found a fall of 76% in the annual
hospitalization rate associated with diarrhea in children
under five years, going from 276 hospitalizations per
10,000 children in 1980, to 65 per 10,000 in 1995.7 The
same study found a reduction from 7.9 hospitalizations
per 10,000 live births of under ones, in 1995, to 3.1 per
10,000 in 2005.
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Table 3. Trends of the time series for indicators of hospitalization and mortality from diarrhea and the postneonatal infant

mortality component. Brazil and state capitals, 1995 to 2005.

Trends from 1995 to 2005 1995 2005
Brazil/Capital
Pattern  IMRD IMR IHRD IHR PNMR IMR* PNMR IMR*
Brasil 12.5 28.9 5.6 17.0
Fortaleza 27.2 53.6 7.0 20.6
1 ! l ! ! Joao Pessoa 9.7 25.4 5.2 17.5
Belo Horizonte 11.5 30.9 4.5 14.5
Rio de Janeiro 7.7 22.4 4.6 13.9
Macapa 9.1 32.6 2.5 20.1
| > Natal 14.1 35.2 4.4 16.4
2 l l OR Curitiba 7.7 20.3 4.0 11.9
> ! Porto Alegre 8.9 18.7 5.6 12.9
Campo Grande 8.1 23.9 3.7 13.6
Manaus 17.1 42.4 6.6 17.7
Boa Vista 11.6 323 4.7 14.3
Belém 7.2 28.4 5.9 20.0
1 — Recife 9.4 29.8 4.9 16.6
3 ! l OR Aracaju 12.7 36.6 4.7 22.4
— 1 Sao Paulo 8.5 23.0 4.4 12.9
Floriandpolis 11.8 23.0 2.0 8.9
Goiania 9.4 29.7 3.5 13.7
Brasilia 5.5 19.2 4.6 13.6
Rio Branco 16.5 353 8.0 20.4
Porto Velho 4.8 8.3 7.2 25.6
Palmas 7.4 17.3 4.7 14.9
Sao Luis 15.4 49.3 6.4 17.7
4 Mixed Teresina 5.7 20.5 5.9 19.9
Salvador 9.5 27.8 5.0 21.8
Maceio 13.4 31.0 6.4 20.7
Vitéria 6.5 19.0 4.2 13.6
Cuiaba 6.4 14.4 6.9 17.3

IMRD: infant mortality rate from diarrhea

IMR: infant mortality rate

IMR*: infant mortality rate per 1,000 live births

PNMR: postneonatal mortality rate per 1,000 live births
IHRD: infant hospitalization rate from diarrhea

IHR: overall infant hospitalization rate

Source: Brazilian Ministry of Health: Hospital Information System; Mortality Information System; Live Birth Information System

The combined analysis of the four hospitalization and
mortality indicators, together with the postneonatal
component of infant mortality rates, are normally used
to analyze a region’s health situation® and allow impor-
tant aspects to be discussed. Considering the existence
of inequalities in Brazil, especially in regards to wealth
distribution, quality of life, access to basic sanitation
and the quality of health services, the variability in the
series studied was foreseeable.

The occurrence of Pattern 1 may reflect more effective
actions in the prevention of the disease, such as the
increase of the water supply and sewage network and

the use of oral rehydration therapy. It is also possible
that the reduction in hospitalization and death from
diarrhea were reflected in the overall infant mortality
and hospitalization rates among children under one
year. Nonetheless, the presence of this pattern in loca-
tions, where the infant mortality rate is high or inter-
mediate and where postneonatal infant mortality still
has an important impact, indicates that it is necessary
to strengthen prevention measures against infant death
from diarrhea and also other causes.

In the capitals where Pattern 2 was observed, the situ-
ation may indicate the realization of good basic health
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Rio Branco

Campo Grande

|:| Capitals with Pattern 1
- Capitals with Pattern 2
I:I Capitals with Pattern 3
- Capitals with Pattern 4

Brasilia

Goiania
*

Vitoria

io de Janeiro

Porto Alegre

Figure. Type of pattern for the mortality and hospitalization indicators. Brazil and state capitals. 1995 to 2005.

care with the reduction of serious cases that necessitate
hospitalizations, as well as indicating a possible reduc-
tion in access to hospital services. In the combined
analysis of the indicators, it was observed that this
occurred in locations with good infant mortality rates,
such as Curitiba, Porto Alegre and Campo Grande,
as well as locations with indicators greater than the
acceptable level, such as the capitals Macapa and Natal.
When analyzing the combination, Pattern 2 showed the
best patterns of postneonatal infant mortality at the end
of the study period. Therefore, efforts to prevent infant
deaths, throughout all phases that deaths can occur,
as well as the maintenance and evaluation of actions
already implemented at the local level are necessary.

The existence of Pattern 3 may be the result of failures
in secondary prevention, which causes an increase in the
number of serious cases and therefore hospitalizations,
as well as the result of improved access to hospitals in
the population. The presence of this pattern in capitals
with such variable rates of infant mortality and postne-
onatal mortality (ranging from 8.9 and 2.0 deaths per
1,000 live births to 17.7 and 6.6 deaths per 1,000 live

births, respectively), suggests that localized studies
should be done in order to obtain more detailed diag-
nostic. Thereby, it would be possible to not only detect
areas to improve but also to detect successful preventive
interventions and the causes of infant deaths.

The worst situation observed was the variable morta-
lity and hospitalizations series and the high infant and
postneonatal mortality rate, observed in Pattern 4. For
these locations, the value of the indicators at the end of
2005 was sometimes higher than the indicators for the
rest of Brazil in 1995. The comparison of the trends in
these rates indicates a very bad health situation that may
be the result of ineffective policies to prevent serious
diarrhea cases and infant deaths in these locations.

The reductions in hospitalizations and mortality from
diarrhea indicate that the measures implemented to
prevent and control this disease are being adopted in
an efficient manner, except in some capitals. Besides
the positive effect from specific control programs, such
as the introduction of oral rehydration therapy and
the Maternal Feeding Program, the data suggest that



the implementation of health programs, mainly in the
mid-1990s, such as the Community Health Workers
Program and the Family Health Program, may have
also contributed to the decreasing trend of the disease.!”
Close monitoring of patients can prevent the develop-
ment of more serious cases of diarrhea, which increase
hospitalization and mortality rates from the disease.

However, despite the significant decrease in the magni-
tude of the disease, diarrhea appears to represent an
important public health problem for part of Brazil.

The persistence of social inequalities and the main-
tenance of the chain of events that culminates in
infant death from easily avoidable causes may have
been aggravated by the economic model to which the
population is subject. Another negative point is when
health services do not assume responsibility for timely
and effective care and are incapable of preventing the
occurrence of serious cases and deaths from the dise-
ase.* Diarrhea, though, is an easily manageable disease
that does not require high cost technologies.

The study’s limitations are as follows. The study was
undertaken with data from capitals, where the number
of health establishments and the availability of basic
sanitation and of human and therapeutic resources are
different than in the interior of the Brazilian states.
These factors have an important role in the prevention
of cases and of deaths from diarrhea.

This study exclusively utilized data on hospital and
vital statistics from the country’s information system.
It is known that this type of data is an important tool
for inferring temporal patterns in serious cases from
diarrhea.’ Despite this, the use of these statistics has
limitations and some precautions should be taken when
making epidemiological inferences.

When using hospital statistics, the main limitation found
is the selectivity, since the system is not universal and
hospitalizations in private hospitals are not included.

Childhood diarrhea: Brazil, 1995-2005
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Therefore, the results reflect morbidity trends and
patterns only for the population assisted by the SUS.

The biggest problem that restricts mortality analysis
in Brazil is the under-registration of deaths, which is
expressed most notably in the North and Northeast
regions mainly in children under one year old. This
under-notification has been slowly and gradually
reduced, since the SIM-MS has been implemented.
Another difficulty faced when interpreting this type of
data, specifically when analyzing mortality by cause,
is the proportion of deaths from poorly defined causes.
In the capitals as a whole, this indicator did not vary
during the years analyzed (4.8% in 1995 to 3.4% in
2005), and in no capital was the proportion of deaths
from poorly defined causes over 10% at the end of the
study period. Nonetheless, some capitals had indicators
greater than 10% at the beginning of the study, which
varied with time (data not shown).

Inregards to the quality of the information on the regis-
tration of live births, it is thought that the data can be
used starting from 1994, according to successive evalu-
ations that have been done. In July of 1995, the SINASC
had been implemented in 80.4% of municipalities, and
in 1998, it worked all over the country."

Despite these limitations, it is necessary to use these
tools for epidemiology. The analysis of hospital and
vital statistics is not only an essential part of the moni-
toring process for infant mortality and morbidity; it also
allows problems to be identified with capacity and data
registration, providing impetus for the formulation of
public policies in areas that need greater investment.
Therefore, it can be said that the present study provides
an approximation of the actual evolution of infant
mortality and hospitalization indicators.

In conclusion, deeper investigations based on local
studies are necessary, with the goal of producing more
detailed evidence about diarrhea-associated patterns in
children under one year old.
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