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ABSTRACT

Aim: The aim of this study was to estimate the prevalence of and hospitalization rate due to diarrhea and to identify factors
associated with diarrheal disease and related hospitalizations in children less than two years old in Brazil.

Methods: This was a cross-sectional study of 1,902 children who were participants in the 2006 National Demographic and
Health Survey (Pesquisa Nacional de Demografia e Satide da Crianca e da Mulher - PNDS 2006). To collect data, children’s
mothers were interviewed. The prevalence of and hospitalization rate due to diarrhea were calculated for the two weeks before
the interview and for the last year, respectively. Logistic regression models were fitted to identify the prevalence of diarrhea and
the risk factors associated with diarrhea occurrence and related hospitalizations. A complex sample statistical technique was
applied for all analyses.

Results: The prevalence of diarrhea and hospitalization rate due to diarrhea were 11.9% and 2.6%, respectively. Children living
in the North and Northeast regions had a greater risk of diarrhea, while children under 12 months old, those who were receiving
age-appropriate exclusive breastfeeding and those with mothers greater than 35 years old were protected against the disease. Male
children living in households that did not have a land-floor in the North and Northeast regions had a higher risk of hospitalization
due to diarrhea, while children of mothers who had a higher education level (> 4 years) were protected against it.

Conclusion: Diarrhea is still a public health problem for children under two years old in Brazil, especially in the North and
Northeast regions. Diarrhea control and prevention programs should inform young mothers with lower education levels about
children’s healthcare, including the benefits of breastfeeding.
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1. INTRODUCTION has been considered a public health concern because of the
Diarrhea is a frequent cause of morbidity among children related costs of second and third level health care and the suf-
and remains an important factor leading to Avoidable Paedi- fering of children.!!?! Multifaceted risk factors for diarrhea,
atric Hospitalisations in developing countries. Such disease such as the nutritional, environmental, socioeconomic, and
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cultural aspects that are found in these areas, provide settings
favorable for the occurrence of the disease.*! Diarrhea is de-
fined as the passing of at least three loose or watery stools or
one bloody loose stool within the last 24 hours.[*! It is caused
by different enteropathogens, mainly bacteria, viruses, pro-
tozoa, and helminths. Common outcomes are dehydration
and malnutrition, which hinder weight and height gain in
children, and affect intellect development in infants.57]

Recent research has estimated that more than 2.5 billion
cases of diarrhea occur annually among children under five,
especially in the first two years of life, and of the 10 million
children that die each year, approximately 1.5 million die
due to diarrhea.!*8! Gastroenteritis, like diarrhea, is one of
the most frequent causes of hospitalization in children under
the age of nine. This disease has been more prominent in
areas where the concentration of poverty is greater and the
socioeconomic status is predominantly poor, due to the poor
health, lack of access to primary healthcare services, inad-
equate life conditions and lack of sanitation experienced in
these settings.!®°! However, the etiological agents and risk
factors for diarrhea vary depending on the location, which
makes knowledge of these aspects essential to developing
prevention and control programs.!”!

Studies evaluating the prevalence of childhood diarrhea fre-
quently analyze samples from children under five years of
age.['%-12I However, children under two are more vulnerable
to gastrointestinal infections,!>13-1%) because they have a ma-
turing immune system and because of specific conditions re-
lated to physical growth and neuropsychomotor development
that result in a physiological vulnerability to illness.[!!7]
Therefore, early childhood is the most opportune time to
intervene and prevent long-term consequences of poor health
outcomes, such as diarrhea and hospitalization.!8!

In Brazil, the Diarrhea Disease Monitoring Program (Pro-
grama de Monitoriza¢do das Doencas Diarreicas - MDDA)
records the number of diarrhea episodes, and the Hospital
Information System (Sistema de Informacdo Hospitalar -
SIH-SUS) registers the number of hospitalizations due to
diarrheal disease. Information on the causes of hospitaliza-
tion is commonly used as a measure of primary health care
effectiveness and can be seen as a marker of its quality and
availability, especially in developing countries like Brazil."!
However, there are some difficulties in the collection of this
information. Input of data into the MDDA database, for ex-
ample, depends on patients to seek care at a health service
center and on the awareness of health professionals to re-
port cases. The SIH-SUS is selective and only includes data
from the public system and from private systems hired by the
National Health System (Sistema Unico de Satde - SUS).[!?]
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On the other hand, population surveys are an important
source of information on a population’s health conditions, as
continuous epidemiologic surveillance often does not exist
or needs to be supplemented, as is the case for diarrhea in
children. Data from these studies help to inform the formu-
lation of health policies and action strategies, in addition
to allowing national and international comparisons.’?"! In
Brazil, the 2006 National Demographic and Health Survey
(Pesquisa Nacional de Demografia e Saide da Crianca e da
Mulher - PNDS 2006) is the most recent nationally represen-
tative household survey; such a survey is conducted every
ten years and each includes questions related to diarrhea in
children, among others diseases.[?!!

The aim of this study was to estimate the prevalence of and
hospitalization rate due to diarrhea, in addition to identifying
factors associated with diarrheal disease and related hospital-
izations, in children under two years of age who participated
in the PNDS 2006.

2. METHODS

The present study used free access data from the PNDS
2006,12!1 which aimed to describe the demographic profiles
of Brazilian women of childbearing age and their children
under five years of age in the five Brazilian macro-regions
through the collection of a broad set of demographic, socioe-
conomic, cultural and health data, including the occurrence
of diarrhea.??!

Approximately 15,000 women between 15 and 49 years of
age, who were the mothers of 5,000 children under five years
of age, were interviewed during the months of November
2006 and March 2007. A probabilistic sampling process
representing the five Brazilian macro-regions and the ru-
ral/urban type household distribution was used. Homes were
selected from ten sample strata derived from the combination
of macro-regions and household types. Within each stra-
tum, two steps were followed: (1) selection of primary units,
the census tracts, and (2) selection of secondary units, the
household units.?3]

The initial population consisted of 1,902 children under two
years of age with mothers between 15 and 49 years old. In
the descriptive analyses, of the 1902 children, four (0.2%)
were excluded due to missing information about the out-
comes (diarrhea prevalence and related hospitalizations). In
the multivariate analysis of the prevalence of diarrhea, 316
children (16.6%) were excluded because of a lack of data
on the variables that composed the final model (whether re-
ceiving age-appropriate exclusive breastfeeding and source
of drinking water). In the multivariate analysis of the hos-
pitalization rate due to diarrhea, 40 children (2.1%) were
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excluded due to a lack of data on the variables that composed
the final model (maternal education, source of drinking water,
and type of house floor).

The occurrence of diarrhea in the two weeks before the in-
terview and hospitalizations due to the disease for the last
12 months were investigated. Information for all children
was provided by the mothers, and it was up to the mothers to
determine whether there had been a case of diarrhea and/or
a hospitalization due to the disease. Socioeconomic, envi-
ronmental and demographic characteristics were described
as follows: (a) characteristics related to the child: age (<
12 months or 12-23 months), sex (male or female), whether
they were receiving age-appropriate exclusive breastfeeding
(until 6 months), and nutritional index [z score of height for
age (HAZ), weight for age (WAZ), and weight for height
(WHZ)1;4 (b) characteristics related to the mother: age (15-
19 years, 20-34 years, or > 35 years), education (< 4 years
or > 4 years), and number of children (including the studied
child); (c) characteristics related to the household: Brazilian
macro-region, household situation (urban or rural), density
(number of people in the house divided by the number of
rooms used to sleep), existence of a bathroom in the house,
type of floor, source of drinking water, and per capita family
income (<US$ 93.00 or > US$ 93.00). Particularly, we con-
sidered a child living below poverty line when the per capita
family income was less than US$ 3.00 per day (US$ 93.00
per month) according to Brazilian minimum wage quoted in
2006.1%1

A descriptive analysis of the percentage distributions of the
studied variables among the children was performed. The
prevalences of diarrhea in the two weeks before the inter-
view and of hospitalization due to the disease in the last year
were estimated, considering at least one episode per child;
the factors associated with diarrheal prevalence and related
hospitalizations were identified. The selection criterion for
the explanatory included in the logistic model required an as-
sociation corresponding to a p < .20 in the bivariate analyses.
Control variables were included in the final model because
of the biological plausibility of determination of Diarrhea
(source of drinking water) or the demographic importance
(sex and household situation) according to previous stud-
ies.[13:14.26.281 A maximum level of p = .05 was chosen to
indicate a significant association, and variables found to have
a significant association under this criterion were retained
in the final model. The Hosmer-Lemeshow test was used to
verify the final logistic model’s fit.[?!

The Stata statistical software package version 12.0 was used
to analyze the data and to expand the sample for all estimates
by using the module “svy”, which allowed considering all
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aspects of the complex sampling design of the PNDS 2006
and, consequently, providing national representativeness. 3"’

The present study is part of a research project regarding the
nutrition of Brazilian children under two years of age, which
has been approved by the Ethics Committee of the Federal
University of Sao Paulo (UNIFESP).

3. RESULTS

Children were distributed homogeneously among all age
groups, and the proportion of gender was similar. Only 5.4%
of children were being exclusively and age-appropriately
breastfed at the time of the interview. Based on the three
evaluated nutritional indexes, less than 9.0% of the children
had any nutritional deficit. Most of the children had moth-
ers aged between 20 and 34 years (71.0%) with more than
four years of education (82.4%) and with less than three
children (82.9%). Regarding the household situation, 37.6%
of households were in the North and Northeast regions. Most
of the houses were in an urban area and were characterized
as having one bathroom, a not land-floor, and a density of
three or more rooms used to sleep. Concerning the family
income, two thirds of families studied earned less than US$
93.00 per capita (see Table 1).

According to the cases reported by the mothers, the estimated
prevalence of diarrhea in the two weeks before the interview
was 11.9% (CI [95%]: 9.4%-14.4%). The factors associated
with the occurrence of diarrhea are shown in Table 2. In
the multivariate analyses, “density” and “per capita family
income” were associated with macro-region and, when simul-
taneously included in the model, they canceled each other
statistically. Macro-region was retained in the final model
because it had a high statistical significance and smaller per-
centage of missing data. “Child’s sex”, “household situation”
and “source of drinking water”” remained in the final model,
so estimates were adjusted for these variables. The multi-
variate logistic regression showed a greater risk of diarrhea
among children from the North and Northeast regions (OR =
1.7; p = .047) compared to those from other Brazilian macro-
regions. Conversely, children younger than 12 months of
age (OR = 0.5; p = .001), those receiving age-appropriate
exclusive breastfeeding (OR = 0.2; p = .016), and those with
mothers at least 35 years old (OR = 0.4; p = .031) were more
protected from the occurrence of diarrhea.

According to the cases reported by the mothers, the hospi-
talization rate due to diarrhea in the 12 months prior to the
interviews was 2.6% (CI [95%]: 1.6%-3.6%). Factors associ-
ated with hospitalizations related to diarrhea are presented in
Table 3. The variables “existence of bathroom in the house”,
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Table 1. Distribution of children’s, mothers’, and households’ characteristics among children under two years of age.

Brazil, PNDS - 2006

Variable

Children's characteristics

% Cl (95%)

Variable

%  CI (95%)
Households’ characteristics

Age (months)”

Macro-region”

<12 53.4 49.4-574 North 103 8.7-11.8
12-23 46.6 42.6-50.6  Northeast 273 228-31.7
Sex” Midwest 82  7.0-95
Female 47.5 43.0-51.9  South 122 10.2-143
Male 52.5 48.1-57.0  Southeast 420 36.6-473
Receiving age-appropriate exclusive S

breastfee%ir?g (np:p1,522) Situation

No 94.6 92.8-96.4  Urban 82.2 78.3-86.0
Yes 54 35-72 Rural 17.8  14.0-21.7
HAZ" Per capita family income (US$)"

>-2 91.4 88.6-942 >93.00 335 285-385
<2 8.6 57-114 <93.00 66.5 615-71.5
WAZ" Density”

>-2 97.0 95.7-983 <3 45.8 40.8-50.9
<2 3.0 1.7-43 >3 542 49.1-59.2
WHZ Eé(lijsst:*nce of bathroom in the

>-2 96.5 95.0-98.0 No 7.8 54-10.0
<2 3.5 2.0-5.0 Yes 922 89.9-945

Mothers’ characteristics

Type of floor (n=1,869)

Age (years)" Land 38 21-54
15a19 18.6 14.8 -22.3  Other floors 962 94.6-97.8
20a34 71.0 67.1-75.0  Source of drinking water (n=1,893)

>35 10.4 82-12.6 Not treated 334 293-37.6
Education (years) (n=1,891) Treated 66.6 62.4-70.7
<4 17.6 143 -21.0

>4 82.4 79.0 - 85.7

Number of children”

<3 82.8 80.2 - 85.5

>3 17.2 14.5-19.8

Note. CI = confidence interval; HAZ = z score of height for age; WAZ = z score of weight for age; WHZ = z score of weight for height; quoted in 2006: US$1.00 = R$2.15 (Brazilian currency).

"n=1,898.

“number of children”, and “malnutrition (WAZ)” lost their
statistical significance when inserted in the multivariate
model, so these variables were removed. “Household situa-
tion” and ““source of drinking water” remained in the multi-
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variate model, so estimates were adjusted for these variables.
The multivariate logistic regression indicated a great risk of
hospitalization due to diarrhea in male children (OR =2.4; p
=.030), children living in a house with a not land-floor (OR =

ISSN 2377-9306 E-ISSN 2377-9330



http://jer.sciedupress.com Journal of Epidemiological Research 2016, Vol. 2, No. 1

6.7; p = .049), and children living in the North and Northeast or more years of education was a protective factor against
(OR =4.5; p=.001) compared to those from other Brazil- hospitalizations due to diarrhea (OR = 0.4; p =.021).
ian macro-regions. In addition, having a mother with four

Table 2. Diarrhea prevalence and bivariate and multivariate analyses of factors associated with occurrence of diarrhea in
children under two years old. Brazil, PNDS - 2006

P Bivariate analyses Multivariate analyses ™
Variables

% OR Cl 9506 p OR Cl 9505 p
Demographic and nutritional characteristics
Child's age (months)
12-23 16.5 1
<12 7.9 0.4 0.3-0.7 .001 0.5 0.3-0.9 .015
Child's sex
Female 11.1 1 1
Male 12.6 1.1 0.7-1.8 .533 1.1 0.7-1.8 700
Receiving age-appropriate exclusive breastfeeding
No 12.8 1 1
Yes 2.4 0.2 0.1-0.5 .001 0.2 0.1-0.8 .016
HAZ
>-2 12.2 1 -
<2 14 1.2 0.6-2.4 .666 - - -
Mothers’ characteristics
Age (years)
15-19 13.4 1.1 0.6-1.8 783 1.1 0.6-1.8 .850
20-34 12.6 1 1
>35 0.4 0.3 0.1-0.8 .004 0.4 0.1-0.9 .031
Education (years)
<4 13.6 1 -
>4 11.5 0.8 05-1.4 473 - - -
Households’ characteristics
Macro-region
Midwest, South, Southeast 9.6 1 1
North, Northeast 15.7 1.7 1.1-2.8 .023 1.7 1.0-2.9 .047
Situation
Urban 11.5 1 1
Rural 13.5 1.2 0.7-2.0 498 1 0.6-1.6 .898
Per capita family income (US$)
>93.00 7.7 1 -
<93.00 14.8 2.1 1.1-3.8 .018 - - -
Density
<3 9 1 -
>3 14.3 1.7 1.1-2.7 .028 - - -
Existence of bathroom in the house
No 18.1 1 -
Yes 11.4 0.6 03-1.1 .108 - - -
Source of drinking water
Not treated 12.1 1 1
Treated 11.8 1 06-1.5 .887 1.2 0.7-2.0 476

Note. P = prevalence of diarrhea in the two weeks before the interview; OR = odds ratio; CI = confidence interval; HAZ = z score of height for age; quoted in 2006: US$1.00 = R$2.15 (Brazilian currency
"n=1,898; selected variables for the multivariate analyses. ““n=1,582
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Table 3. Diarrhea hospitalization rate and bivariate and multivariate analyses of factors associated with diarrheal
hospitalizations in the last 12 months in children under two years old. Brazil, PNDS - 2006

T Bivariate analyses ~ Multivariate analyses ™
Variables

% OR 1Cg50 p OR 1Cg505 p
Demographic and nutritional characteristics
Child's sex
Female 1.4 1 1
Male 3.7 2.6 1.2-59 .018 2.4 1.1-55 .030
HAZ
>-2 3 1 -
<2 3.5 1.3 0.4-3.8 .622 - - -
Mothers’ characteristics
Age (years)
15-19 3.7 1.5 0.6-3.3 352 - - -
20-34 2.6 1 -
>35 0.1 4.7 0.1-1.8 163 - - -
Education (years)
<4 0.5
>4 0.2 0.3 0.1-0.7 .004 0.4 0.2-0.9 .021
Number of children
<3 2.3 1 -
>3 4 1.8 09-3.6 .109 - - -

Households’ characteristics
Macro-region

Midwest, South, Southeast 1.1 1
North, Northeast 5.2 5.1
Situation

Urban 23 1
Rural 3.9 1.7
Existence of bathroom in the house

No 6 1
Yes 23 0.4
Type of floor

Land 0.9 1
Other floors 2.7 32
Source of drinking water

Not treated 33

Treated 2.2 0.7

22-120 <001 4.5 1.9-10.8 .001
1
0.7-3.9 211 1.2 04-3.1 759

0.1-09 .038 - - -

0.6-18.1 .194 6.7 1.1-449 .049

03-14 308 0.7 03-1.6 426

Note. T = hospitalization rate for diarrhea in the 12 months prior to the interview; OR = odds ratio; CI = confidence interval; HAZ = z score of height for age.

"n=1,898; selected variables for the multivariate analyses.
“n=1,858

4. DISCUSSION

The results of this study indicated that 11.9% of children
younger than 24 months of age had diarrhea in the two weeks
before the interview. Only 4 factors were independently and
significantly associated with the diarrhea occurrence: macro-
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region of residence, children age, receiving age-appropriate
exclusive breastfeeding and maternal age.

Only 2.6% of children were hospitalized due to diarrhea in
the 12 months prior to the interviews. We found 4 factors
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associated with these hospitalizations: gender, type of house
floor, macro-region of residence and maternal education.

Diarrheal disease is the second leading cause of death in
children under five years old, even if it is both preventable
and treatable. Each year, an estimated 2.5 billion cases of di-
arrhea occur among children under five years of age, leading
to approximately 760,000 deaths. This overall incidence has
remained relatively stable over the past two decades.> 1!

Most cases occurs in poor and developing areas, mainly
Africa and South Asia, where bouts of diarrhoea are more
likely to result in death or other severe outcomes. The inci-
dence of diarrheal diseases varies greatly with the seasons
and a child’s age. The youngest children are most vulnerable:
Incidence is highest in the first two years of life and declines
as a child grows older.!'3

According, the estimated prevalence of diarrhea in the
present study was higher than the prevalence in children
younger than five that was demonstrated in the PNDS 2006
report (9.4%).12%1 These findings support the idea that the
younger age group is more susceptible to gastrointestinal
infectious diseases, an idea which is presented in the litera-
ture.l* 151 Nevertheless, children younger than 12 months are
more dependent on adult care, require feeding appropriate
for their age, and tend to be less exposed to infectious agents
and environmental risk factors, especially if they are being
breastfed.?!! This may justify the finding that the children
in the first year of life in this study experienced a lower oc-
currence of diarrhea compared to those in the second year of
life.

Children living in the North and Northeast had a greater risk
for the occurrence of diarrhea and for hospitalization due to
diarrhea when compared to children living in other macro-
regions. Biihler ef al. (2014) found the risk of infant death
to be five times greater in children living in the North and
Northeast than in those living in the South. The authors argue
that the insufficient coverage of health units in areas with
the worst living conditions hinder access to hospital care for
these children, leading to deaths.>! Despite the creation of
many health policies and the implementation of measures
to control and prevent morbidity among children at national
level, such as the Family Health Care Strategy (Estratégia
Satde da Familia — ESF) and the National Program to En-
courage Breastfeeding (Programa Nacional de Incentivo ao
Aleitamento Materno — PNIAM), persistent inequalities, es-
pecially those related to wealth distribution, quality of life,
social conditions, and sanitation, may still constitute impor-
tant determinants of children’s morbidity and mortality.!>?)
This is particularly true for the occurrence of diarrhea in
children younger than two years of age.

Published by Sciedu Press

The present study showed that children who received exclu-
sive breastfeeding during the first semester of life were more
protected against the occurrence of diarrhea. The protective
effect of breast milk against infectious diseases might be
displayed by this result; this effect occurs not only due to
breast milk’s direct anti-infective action via the presence of
secretory immunoglobulin-A in human milk but also due to
all of breast milk’s advantages in infant feeding.!*3! Together,
both benefits of breast milk contribute to children’s health,
especially by decreasing the occurrence of diseases with mul-
tifactorial causes like diarrhea.[*-31-3%1 However, this research
did not analyze breastfeeding during the two weeks before
the data were gathered or the duration of age-appropriate
exclusive breastfeeding due to the lack of information about
quantity and frequency of breastfeeding, the adequacy of
which differs according to age. These limitations may have
hampered the discovery of further evidence regarding the
protective effects of breastfeeding against diarrhea.

Regarding maternal characteristics, having a mother at least
35 years old was found to be a protective factor against di-
arrhea. Other studies about childhood diarrhea also showed
that younger women are more likely to expose a child to risk
factors for diarrhea, which is a consequence of the difficulty
of recognizing the risk factors for this disease. Additionally,
this association may be explained by the improvement in
childcare that accompanies advanced age due to previous

experiences. (273336

Hospitalizations due to diarrhea should be rare because this
is a self-limiting and easily handled disease. Simple care,
such as oral rehydration therapy (ORT), is efficient in pre-
venting worsening of cases and, consequently, in preventing
a need for hospitalization.®”] However, the present study
found a rate of hospitalizations due to diarrhea of 2.6% in the
year prior to the interview, a similar finding of persistence
of avoidable hospitalizations due to this disease which was
showed in other studies of the same nature.!'% %!

Male children were more likely to be hospitalized due to
diarrhea. According to Boccolini et al. (2012), boys tend
to have more health problems in childhood, to remain hos-
pitalized longer, to have a higher prevalence of prematurity,
and to be weaned earlier than girls in Brazil.3-38] However,
there is evidence that the association between sex and disease
determinants is mediated by a variety of factors that include
culture, birth order, number of boys and girls in the family,
and parental decisions regarding the allocation of available
resources, which shows that sex may be only one component
in a complex system of influences.*!

On the other hand, children of mothers with more than four
years of education experienced a lower risk of hospitaliza-
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tion due to diarrhea. It is already known that higher parental
educational levels have great importance in the prevention
and control of morbidity among children. More specifically,
the enhanced possibility to encounter and understand health
promotion information as a result of education decreases
the risk of infectious and nutritional diseases in children of
educated parents.[*4%#11 Higher educational levels are also
associated with improved toilet facilities in both rural and
urban settings, which means better access to sanitation and
hygiene in the household.*?!

Living in the North and Northeast was also a risk factor asso-
ciated with hospitalizations for diarrhea, in addition to being
arisk factor for the prevalence of the disease in the two weeks
before the interview. Regarding hospitalizations for diarrhea,
the household situation seems to be a reflection of failure in
the management of the disease, which may result in severe
cases of diarrhea that require hospital care. This situation
may have multifactorial causes, which result in factors such
as the caregiver’s insensitivity to the severity of a case, the
difficulty in access to primary care, and the lack of training
of health professionals in providing adequate assistance.?”]

Children who lived in houses with floors that were not land
experienced a higher risk for hospitalization due to diarrhea
than children who lived in land-floor houses. Regarding
housing conditions, this finding is the opposite of results
commonly reported in the literature.® 14 However, a possi-
ble explanation for this finding is that the risk situation repre-
sents an indicator of available hospital services and facilities,
assuming that not land-floor houses frequently translate to
more structured housing and, thus, are closer to hospital care.
Therefore, even if there was inadequate treatment in the case
of diarrhea, it is possible that children whose caregivers had
better access to healthcare were hospitalized.

Rotavirus was the main pathogen associated with the occur-
rence of diarrhea before the introduction of a rotavirus vac-
cine in childhood immunization programs. This vaccine has
led to a decline in hospitalizations caused by diarrhea and in
mortality rates in low-and middle-income countries.[® 43441
In Brazil, this vaccine was incorporated in the National Im-
munization Program in April 2006, with two recommended
doses at two and four months of age. It is important to high-
light that the data gathering in this survey occurred in this
same year, so it is probable that the majority of the children
in the sample were not vaccinated at the time of the interview,
which limits the ability to compare disease occurrence and
hospitalization rates with figures from recent research.

Although population surveys are an important source of infor-
mation about a population’s health, some limitations should
be considered when making inferences based on the pre-
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sented results. It should be noted that there was a possible
influence of companies’ and services’ financial interests on
the observed hospitalization rate due to diarrhea, as the re-
muneration and transfer of public and private funds in the
system is based on care production (number of cases treated
by the service provider). This potential influence was not
evaluated in our study.

It is important to clarify that the data gathering of PNDS
2006 was performed between November and March, when
there is a higher prevalence of diarrhea cases. Therefore, the
high occurrence of these cases in the two weeks before the
interview may be a result of this seasonal effect and may
reflect the peak diarrhea occurrence in children under two
years of age. Additionally, this survey did not investigate the
etiology of the diarrhea cases, which may compromise the
quality and interpretation of the data.

All the information related to children in this study was
provided by the mothers, and it was up to the mothers to
determine whether there was a case of diarrhea and/or a
hospitalization due to the disease, which may have compro-
mised the data’s precision. Additionally, the mother defined
whether the child had diarrhea, and this interpretation could
be biased because a mother’s lack of knowledge could lead
her to overestimate the occurrence of diarrhea by judging a
single episode of watery stools to be diarrhea. The data may
also be subject to recall bias, due to the characteristics of the
outcomes and the study’s retrospective nature.

The hospitalization rate in this study may be underestimated
because this household survey analyzed only children that
survived and did not account for the cases where the child
was hospitalized and died in the 12 months before the inter-
view. Beyond that, the analysis of diarrhea hospitalization
was potentially impaired as children less than 12 months have
not been followed for a year, decreasing time of a possible
hospitalization.

It is also important to highlight the missing data, which re-
sulted from refusals to answer or from operational problems
in the data gathering and may compromise the results when
there are significant differences between the characteristics
of respondents and non-respondents.'>’! However, the sam-
ple size lost, derived from the lack of information about the
variables used in the multivariate analyses, was minimal and
should not compromise the interpretation of the results.

For the estimation of population parameters in the present
study, an adequate statistical treatment was used for the
sample design, and information showed that the possible
mistakes associated with sampling were considered, which
guarantees the data’s validity and reproducibility.?®!
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Despite the limitations of using data obtained in population
surveys, the PNDS 2006 is the most recent research at the
national level that considers aspects related to childhood di-
arrhea. The methodology of the present study was performed
to provide a comprehensive view of the epidemiological
characteristics of the diarrhea in Brazilian children under
two years old. Therefore, the results showed a unique and
valid estimation of prevalence and factors associated with
occurrence and hospitalization due to infant diarrhea.

5. CONCLUSION

Diarrhea is still an important public health issue in children
younger than two years of age in Brazil. The results con-
firmed the vulnerability of children living in the North and

Northeast regarding the occurrence of diarrhea and hospi-
talizations due to diarrhea. In addition, the reported risk
factors reinforce the importance of implementing programs
for prevention and control of this infection in infancy; these
programs should include the provision of information to
young mothers with low education levels and poor life con-
ditions regarding their children’s health care, including the
advantages of breastfeeding. Finally, given the relevance of
maternal characteristics (age and education), we recommend
that qualitative studies approaching the parental knowledge
of the need and the importance to have their children pro-
tected against diarrhea should be performed to evidence the
characteristics susceptible to health interventions.
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