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A total of 2,605 faecal specimens from children up to 10 years old with or without diarrhoea were collected.
Samples were obtained from 1986 to 2000 in hospitals, outpatient clinics and day-care centers in Goiânia, Goiás.
Two methodologies for viral detection were utilized: a combined enzyme immunoassay for rotavirus and adenovirus
and polyacrylamide gel electrophoresis. Results showed 374 (14.4%) faecal specimens positive for Rotavirus A,
most of them collected from hospitalized children. A significant detection rate of rotavirus during the period from
April to August, dry season in Goiânia, and different frequencies of viral detection throughout the years of study
were also observed. Rotavirus was significantly related to hospitalization and to diarrhoeal illness in children up
to 24 months old. This study reinforces the importance of rotavirus as a cause of diarrhoea in children and may be
important in regards to the implementation of rotavirus vaccination strategies in our country.
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Diarrhoea is an important cause of morbidity in humans throughout the world, affecting mainly infants and
children (Glass et al. 1996). Group A rotavirus is the most
common cause of acute gastroenteritis in young children,
causing a large number of hospitalizations (Pérez-Schael
et al. 1999). Rotavirus is also associated with child mortality in several countries (Bern et al. 1992, Argüelles et al.
2000, Kapikian et al. 2001). This virus was detected for the
first time in Brazil in 1976 (Linhares et al. 1977). After that
description, several investigations were made and results
demonstrated the relevance of rotavirus in the etiology of
diarrhoea throughout the country (Rácz et al. 1988, Pereira
et al. 1993, Leite et al. 1996).
This study presents results from a rotavirus surveillance in Goiânia, Goiás. Our analysis was focused on the
role of the virus in the diarrhoeal illness, as well as on ageprevalence and seasonality of rotavirus infection in the
region.
MATERIALS AND METHODS

Subject - The study was carried out in Goiânia, in the
Central Region of Brazil. From March 1986 to December
1995, and from March 1998 to March 2000, 2,605 faecal
specimens were collected from children up to 10 years of
age. Specimens were obtained from children with or with-
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out diarrhoea from three different settings: children admitted to three hospitals (Hospital Materno Infantil, Hospital das Clínicas, and Hospital Lúcio Rebelo); children
seen in outpatient clinics of Hospital Lúcio Rebelo, and
children attending several day-care centers. Three or more
liquid or semi-liquid daily evacuations were considered
as diarrhoea, along with available medical information.
Associated symptoms included vomit, fever and abdominal pain. The children enrolled in the study belonged to
low socio-economic strata, according to the information
provided by their parents/legal guardians. The faecal
specimens were collected from the children only after a
written consent was provided by parents/legal guardians.
Also, ethical approval was obtained from the Ethics Committee on Research of the Federal University of Goiás.
Characteristics of the samples and of the children From 2,605 faecal specimens, 1,494 (57.4%) were collected
from hospitalized patients. Of the remainder faecal specimens, 528 (20.3%) were obtained from children seen in
outpatient clinics, and 583 (22.4%) in day-care centers.
The investigation in hospitals began in 1986 and continued until 2000, except for the 1995-1997 period, when no
samples were collected. In outpatient clinics the collection of the faecal specimens took place from 1986 to 1995,
while in day-care centers samples were collected from 1989
to 1994. From the total number of fecal samples, 1,324
(50.8%) samples were collected from children with diarrhoea, and 1,246 (94.1%) of these children were hospitalized. From the remaining samples, 1,281 (49.2%) came from
children who presented either with other symptoms than
diarrhoea or with no symptoms. From those 480 (37.5%)
were from outpatient clinics. All children with no symptoms were from day-care centers. Regarding the gender
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of the children enrolled in the study, 1,387 (53.2%) were
male, and 1,218 (47.8%) were female. Out of the total number of children studied 1,773 (68.1%) were up to 24 months
old and, of these, 1,309 were in hospitals, 201 in outpatient clinics and 263 in day-care centers.
Climatological characteristics - In Goiânia, during
the period of the study, from April to August the monthly
average temperature varied from 20.3 to 26.2oC, the
monthly average air relative humidity varied from 44 to
70% and the monthly average rainfall varied from 0 to
128.7 mm3. From September to March the monthly average temperature varied from 22.4 to 26.5ºC and relative air
humidity from 41 to 77.4% which were similar to April to
August but the average of monthly rainfall were higher,
ranging from 70.9-287.5 mm3 (data from Departamento
Nacional de Água e Energia Elétrica; Companhia de
Pesquisa e Recursos Minerais; Instituto Nacional de
Meteorologia de Goiânia). In according to these institutions the period between April-August and SeptemberMarch corresponds to dry season and rainy season, respectively.
Viral detection - The faecal suspensions [20% in phosphate buffered saline (PBS) pH 7.4] were analyzed by two
methodologies: a combined enzyme immunoassay for
rotavirus and adenovirus (EIARA) (Pereira et al. 1985),
and polyacrylamide gel electrophoresis (PAGE) (Pereira
et al. 1983).
Statistical analysis - The statistical significance of
the data was examined by either chi-square test or by
Fisher test and a probability of < 0.05 was regarded as
significant. Poisson distribution was also utilized when
necessary.

RESULTS

Rotavirus A was detected in 374 (14.4%) out of 2,605
faecal specimens. Of these samples, 356 were from hospitalized children. Comparison between rotavirus results
from hospitalized (23.8%; 356/1,494) and non-hospitalized
children (1.6%; 18/1111) (χ2 = 253.78; P < 0.0001) showed
a relative risk of 14.71 times for hospitalization when
rotavirus is present. Rotavirus-positivity in relation to
presence of diarrhoea shows that this virus was more often detected in hospitalized children with diarrhoea (27.8%;
346/1,246) than in children without diarrhoea (4.0%; 10/
248) (χ2 = 62.9; P < 0.001). Similar results were found
when comparing children from outpatient clinic with diarrhoea (12.5%; 6/48) when compared to children without
diarrhoea (1.7%; 8/480) (Fisher test P = 0.0007). In daycare center settings no statistical difference was observed
(Fisher test P = 0.19).
According to the age of the children it was observed
that, in hospitalized patients, rotavirus was detected with
significantly higher frequency in children up to 24 months
old (25.7%; 337/1,309), when compared to children older
than 24 months (10.3%; 19/185) (χ2 = 4.25 P < 0.05). Also,
rates of rotavirus detection among hospitalized children
within the first year of life (28.2%; 227/806) were significantly higher than those for children in their second year
of life (21.9%; 110/503) (χ2 = 6.53 P < 0.05). Similar results
were found among children attending the outpatient clinics: rotavirus frequency was significantly higher in children up to 24 months (5%; 10/201) than in children older
than 24 months (2.7%; 4/327) (Fisher test P = 0.020). In
day-care centers such a difference was not observed
(Table I).

TABLE I
Distribution of rotavirus positive samples according to age-groups, symptomatology and place of collection, Goiânia, Goiás,
1986-2000
Diarrhoea
Place/Age
(months)
Hospital
0-6
7-12
13-24
> 24

Other symptoms or no symptoms

Rotavirus positive
No.
%

Rotavirus positive
No.
%

101/326
118/385
109/402
18/133

31
30.6
27.1
13.5

3/43
5/52
1/101
1/52

7
9.6
1
1.9

346/1,246

27.8

10/248

4

Outpatient clinic
0-6
7-12
13-24
> 24

1/2
0/8
4/27
1/11

50
0
14.8
9.1

0/9
0/15
5/140
3/316

Total

6/48

12.5

Day-care center
0-6
7-12
13-24
> 24

1/2
0/5
0/13
0/10

50
0
0
0

Total

1/30

Total

353/1,324

Total

Total
Rotavirus positive
No.
%
104/369
123/437
110/503
19/185

28.2
28.1
21.9
10.3

356/1,494

23.8

0
0
3.6
0.9

1/11
0/23
9/167
4/327

9.1
0
5.4
1.2

8/480

1.7

14/528

2.7

0/13
1/35
0/195
2/310

0
2.9
0
0.6

1/15
1/40
0/208
2/320

6.7
2.5
0
0.6

3.3

3/553

0.5

4/583

0.7

26.7

21/1,281

1.6

374/2,605

14.4
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Rotavirus detection rates between genders showed
229 rotavirus positive out of 1,387 samples of male infants
(16.5%) and 145 out of 1,218 samples of female infants
(11.9%). This difference is statistiscally significant (χ2 =
10.82; P < 0.001).
Detection rates of rotavirus varied with month of
sample collection throughout the study years. A significant difference was observed in the frequency of rotavirus
detection in relation to the 374 positive faecal specimens:
301 out of 1,166 (25.8%) samples were detected from April
to August, dry season in Goiânia, while 73 out of 1,439
(5.1%) were detected from September to March, corresponding to the rainy season (χ2 = 226.06; P < 0.0001).
These differences in detection rates between dry and rainy
seasons were statistically significant for samples obtained
from hospitals (χ2 = 224.02; P < 0.001) and outpatient clinics (χ2 = 3.96; P < 0.05), but not for day-care centers (not
significant by the Poissson distribution) (Table II). (Data
not shown in table).
Detection of rotaviruses among hospitalized children
in different years showed a lower detection rate during
the years of 1989 (10.7%), 1990 (17.6%) and 1994 (14.5%).
When the overall rainfall indexes for these years were
considered, it was observed that during the years of 1989
and 1994 the low viral detection rates could be associated
to a higher rainfall index and a higher relative air humidity
(Table III).
DISCUSSION

In this study it was observed that 14.4% of the faecal
specimens were positive for group A rotavirus (HuRVA). The analysis of rotavirus incidence in different set-
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tings showed that 23.8% of samples were rotavirus-positive in hospitalized children. Mohammed et al. (1994) found
an overall rotavirus prevalence rate of 42.2% in Saudi
Arabia, while in Brazil, prevalence rates ranged from 13 to
20% in different states (Pereira et al. 1993). Children from
outpatient clinics showed only 2.7% of rotavirus-positive samples. Rotavirus infections are often more severe
as well as more likely to be associated with dehydration
and hospitalization (Coluchi et al. 2002). The proportion
of children hospitalized for diarrhoea caused by rotavirus
tend to be much higher than the proportion seen in outpatient clinics, as confirmed by our results and by other
authors (Coluchi et al. 2002).
Rotavirus was detected in 26.7% of samples from children with diarrhoea, contrasting with the detection of 1.6%
in children without diarrhoea. These results are similar to
those described by other authors in Brazil (Rácz et al.
1988, Orlandi et al. 2001) or in other countries (Brandt et
al. 1979, Chakravarti et al. 1992)
Rotavirus was found in higher proportion in male when
compared to female children. These data are similar to
reports by some authors (Chakravarti et al. 1992, Espinoza
et al. 1997), even though others did not find a significant
difference in rotavirus frequencies between genders
(Brandt et al. 1979, Pérez-Schael et al. 1999).
Rotavirus gastroenteritis severe enough to require
hospitalization characteristically occurs most frequently
in infants and young children from approximately 6 months
to 2 years of age (Kapikian et al. 2001). In this study, it was
observed a high detection rate of rotavirus among children up to 24 months of age. Viral detection was also more
frequent among hospitalized children within the first year

TABLE II
Frequency of rotavirus detection according to two different climatological seasons in Goiânia, Goiás, Brazil
Hospital
Climatological
season
Dry
Rainy

Rotavirus positive
No.
%
290/701
66/793

41.4
8.3

Outpatient clinic

Day-care center

Rotavirus positive
No.
%

Rotavirus positive
No.
%

11/258
3/270

4.3
1.1

0/207
4/376

0
1.1

Total
Rotavirus positive
No.
%
301/1,166
73/1,439

25.8
5.1

TABLE III
Relationship between rotavirus detection in the hospitalized population and climatological data, 1986-1999
Year a

No. of
samples

No.

1986
1987
1988
1989
1990
1992
1993
1994
1998
1999

152
199
94
225
108
49
91
55
175
295

45
66
26
24
19
13
34
8
40
81

Rotavirus positive
%
29.6
33.2
27.7
10.7
17.6
26.5
37.4
14.5
22.9
27.5

RU
%

Temp.
oC

RI
mm3

62.8
63.2
62.2
66.3
61.8
65.6
61.1
79.7
60.8
60.7

24.2
24.7
24.6
23.7
23.6
23.2
22.8
22.5
24.9
24.5

1,438.8
1,588.7
1,618.4
1,747.5
1,209.5
1,790.7
1,179.1
1,612.9
1,002.2
1,188.0

a: the years of 1991 (5 samples, all negative) and 2000 (46 samples, all negative) were excluded due to the small number of specimens
collected. In 2000 the collection of the faecal specimens was interrupted in March; RU: annual mean relative humidity; Temp.: annual
mean temperature; RI: annual mean rainfall index
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of life. In Australia, rotavirus gastroenteritis was also
more often observed among hospitalized children in the
under 6-month age group, although at lower rate 18.7%,
than ours (Barnes et al. 1998). In children older than 6
months, the detection rates of rotavirus tend to increase
until the age of 24 months (Kapikian et al. 2001). Our results shows that frequencies of rotavirus positive samples
are comparable between age groups up to 12 months,
tended to decrease in the second year of life and decreased
markedly in the group of children older than 2 years. These
results are similar to those described in Venezuela (PérezSchael et al. 1999) but differs from results obtained recently in Paraguay (Coluchi et al. 2002).
In outpatient clinics and in day-care centers, rotavirus
positivity rates found in this study are lower than those
reported by others. Keswick et al. (1983) found 2.4% of
children without diarrhoea from day-care center to be
positive for rotavirus; Rácz et al. (1988) found 15.8%
rotavirus positivity in children attending outpatient clinics. Age seems to be related to the low frequency of
rotavirus detection in those patients and also for the absence of rotavirus outbreaks in day-care centers. Indeed
only 6.3% of children from outpatient clinics and 9.5%
from day-care center were up to 12 months old. We also
consider that the age could have accounted for the nonsignificant statistical difference between rotavirus detection rates in diarrhoeic and non-diarrhoeic children from
day-care centers.
Rotaviruses display a seasonal pattern of infection in
developed countries, with epidemic peaks occurring in
the cooler and driest months of each year; this usual seasonal pattern of rotavirus infection observed in the temperate climates does not occur uniformly in other settings
(Kapikian et al. 2001). In our study, rotavirus infections
were found to be more prevalent during the period of April
to August. In Brazil, there are different frequencies of
rotavirus detection throughout the year. In several regions of Brazil, as in the Southern region, a peak incidence was observed, mostly during winter months (Pereira
et al. 1993); in Rio Grande do Sul, also in Southern region,
a higher incidence of rotavirus infection was observed
during the summer months (Coiro et al. 1983). In most
states in the Northern region of the country, with tropical
climates, seasonality has not been observed (Pereira et al.
1993). Our results are similar to some of those obtained
for the Northeastern region, where a higher frequency of
rotavirus was observed from June to October, which corresponds to the dry season in that region (Guerrant et al.
1983). In our study, seasonality could be correlated to the
low relative atmospheric air humidity that, during the dry
season, reaches 47 to 50%, which is considered a good
condition for rotavirus survival (Sattar et al. 1984).
Rotavirus frequency showed variations throughout
the years of the study. The lowest rotavirus detection
rate occurred in 1989, whereas the highest one was seen
in 1993. Frequency of rotavirus detection showed a cyclic
pattern of occurrence. Years with high frequency of
rotavirus identification, like 1993 (37.4%), were followed
by a low frequency in the next year (14.5%). This result
could indicate that, if a high proportion of children were
infected in one year, there is lower numbers of suscep-

tible children to be infected in the next year because infection could have generated a high immunity against
rotavirus in the population. This suggestion seems be
reinforced due to the fact that in our region the circulation
of G serotypes is mutually exclusive, at least for G1 and
G2. In this way from 1987 to 1989 G1 serotype was prevalent and then, in 1990, it was replaced by G2 serotype.
This serotype was prevalent until 1993 when it was replaced by G1 serotype again (Cardoso et al. 2000). Analysis of the yearly occurrence results in Washington, D.C.,
USA shows similarities to our results (Brandt et al. 1983).
Analysis of the average annual mean of relative humidity
(RU) and of index of rainfall (RI) during the years of the
study shows that these variables could also be linked to
the highest and lowest rotavirus incidence rates. In 1993,
a high percentage (37.4%) of samples was positive for
rotavirus, while relative humidity and rainfall index were
low (61.1% and 1,179.1 mm3). In contrast, in the years
1989 and 1994, low frequency of rotavirus was found,
corresponding to a high RU and RI. In conclusion, the
frequencies of rotavirus detection in different years could
be related to both prevalence of a determined G serotype
and to the climatological conditions during that particular
year.
We consider that regional epidemiological information
about rotavirus infections in developing countries may
be important in the implementation of rotavirus vaccination strategies in Brazil.
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