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The age-specific prevalence of antibodies to hepatitis A virus (anti-HAV) was determined in two
different population groups with low socio-economic status from Rio de Janeiro city, Brazil, whose
serum samples were collected 17 years apart (Population 1, 1978; Population 2, 1995). In Population
2, analysis of the anti-HAV prevalence was also carried out with respect to environmental factors. Popu-
lation 1 was composed of 520 stored sera collected from the umbilical cord of term neonates and chil-
dren aged 1 month to 6 years. In population 2, 720 serum samples were collected from children and
adolescents with ages ranging from 1 to 23 years. The overall prevalence rate of anti-HAV in Popula-
tion 1 and Population 2 was 65.6% and 32.1%, respectively. In Population 1, the anti-HAV prevalence
reached 88% at the age of 3, while in Population 2, it increased from 4.5% in children under the age of
3 to 66% in the group of adolescents over the age of 14. The low exposure to HAV infection in younger
children from Population 2 could be a result of improved environmental hygiene and sanitation, as
demonstrated by the presence of piped water, waste and sewage disposal systems in most houses from
this population group. These findings indicate a possible change in the prevalence of hepatitis A in Rio
de Janeiro.
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Hepatitis A virus (HAV) is an extremely stable
virus which is spread primarily by the faecal-oral
route, either directly from person to person or by
contaminated food or water. The prevalence of
HAV infection closely correlates with the degree
of environmental sanitation and the prevailing so-
cioeconomic and hygienic conditions. In developed
countries, the incidence of HAV infection is low
while in developing regions of the world, inad-
equate sanitation results in continuous transmis-
sion of HAV, especially to children and young in-
dividuals. However, the epidemiology of hepatitis
A is in a state of flux. Improved sanitary condi-
tions, particularly in the adequacy of water supply
and the sewerage systems has been responsible for
the decrease in the level of endemicity of hepatitis
A in several countries (Chin et al. 1991,
Poovorawan et al. 1993,  Wu et al. 1993, Yap &
Guan 1993, Perez-Trallero et al. 1994, Son & Kew
1994, Bolumar et al. 1995, Koff 1995).

In Brazil, hepatitis A is an endemic disease,
accounting for 55% of acute hepatitis cases fol-
lowed by the National Reference Center for Viral
Hepatitis (Oswaldo Cruz Institute, Rio de Janeiro)
(Gaspar et al. 1996). However, its prevalence is
not well known throughout the country. Former
seroprevalence studies conducted in some states
have indicated a high prevalence of anti-HAV an-
tibodies since the early childhood (Pannuti et al.
1985, Abuzwaida et al. 1987, Bensabath et al. 1987,
Queiroz et al. 1995).  The present study was un-
dertaken with the aim to investigate the impact of
sanitary condition improvements in the prevalence
of hepatitis A in the city of Rio de Janeiro. The
prevalence of HAV infection was investigated in
children and adolescents from two population
groups with low socioeconomic status and from
distinct geographic areas, whose serum samples
were collected 17 years apart (1978 and 1995).

MATERIAL AND METHODS

Study population

Population 1 (Rio de Janeiro, 1978) - Sampling
consisted of 520 stored sera which had been col-
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lected in 1978 for a congenital and perinatal viral
infection prevalence study (Nogueira et al. 1986).
The population was composed by 50 cord sera from
at term neonates of mother with ages ranging be-
tween 16 and 30 and 470 sera collected from chil-
dren aged 1 month to 6 years. Serum samples were
obtained from subjects who attended the Instituto
Fernandes Figueira or seek the health unit of the
Escola Nacional de Saúde Pública (Fundação
Oswaldo Cruz, Rio de Janeiro) for immunization
procedures, and at public institutions for the care
of orphans and neglected children. Subjects were
stratified into 10 age groups (cord sera, 1-3, 4-6,
7-9 and 10-12 months, 2, 3, 4, 5 and 6 years). The
seroepidemiologic data was shown by age specific
prevalence curve.

Population 2 (Rio de Janeiro, 1995) - The sec-
ond population under study included 720 subjects
attending public day-care centers, primary and sec-
ondary schools whose serum samples were col-
lected in 1995. Individuals aged one to 23 and lived
in Palmares neighborhood, located in Santa Cruz,
a suburb of the western area of Rio de Janeiro.
Subjects were stratified into 7 age groups (>3, 4-5,
6-7, 8-9, 10-11, 12-13 and >14 years). Before col-
lecting the blood sample, epidemiological data were
obtained in order to evaluate possible risk factors
for HAV infection: age, place of residence, num-
ber of children and bedrooms in each home and
sanitary conditions of housing (sewage disposal
and water supply system and mode of waste col-
lection).

Laboratory test and statistical analysis - All
sera were stored at -20oC until tested. Anti-HAV
antibodies were determined using a competitive
“in-house” EIA (Vitral et al. 1991). Probability (p)
was determined by chi-squared tests using Yates
correction. Differences were regarded as signifi-
cant when p £ 0.05.

RESULTS

Population 1 (Rio de Janeiro, 1978) - Anti-
HAV was detected in 95.1% of cord sera and 90.2%
of neonates aged 1 to 3 months, decreasing gradu-
ally from 55% in the 4-6 months age group to 4%
in the 10-12 months age group (Fig. 1). From this
time, the anti-HAV prevalence increased sharply
to 23.2% at the age of 2 and to 88.1% at the age of
3, and then increased gradually to 98.1% by 6 years
of age. The overall prevalence of anti-HAV in this
population group was 65.6%.

Population 2 (Rio de Janeiro, 1995) - This
population presented a low prevalence of anti-HAV
in children under the age of 3 (4.5%) and at the 4-
5 year age group (7.8%) (Fig. 2). From this time,
the anti-HAV prevalence increased sharply to
19.7% in the 6-7 year age group, and then rose

gradually from 34.7% in the 8-9 year age group to
66% in the group of adolescents over the age of 14
(age 14 to 23). The overall prevalence was 32.1%.

In Table, it has been observed that most of sub-
jects lived under adequate housing sanitary condi-
tions, in view of the rate of presence of sewerage
system (63.7%), piped water (88.5%) and a public
service for waste  collection (85.7%). When each
one of these variants was correlated with the preva-
lence of anti-HAV, higher rates were observed when
these facilities were absent. The anti-HAV preva-
lence was significantly lower among subjects who
live in houses that had piped water (p=0.0003) and
a public service for waste collecion (p=0.004).
However, there was no statistically significant dif-
ference in the anti-HAV prevalence when the pres-
ence of a sewage system was taken into consider-
ation.

The overcrowding factor and its relationship
with the anti-HAV prevalence was assessed by tak-
ing into consideration the number of bedrooms and
children in each household (Fig. 3). Anti-HAV
prevalence was found to be positively related to
the number of children living in the same home
and inversely related to the number of bedrooms
in the household.

compulsory in Rio de Janeiro, reporting of viral
hepatitis cases greatly underestimate the true inci-
dence of infections because of underreporting and
subclinical infections which are very common in
younger individuals. Moreover, in most cases, there
is no distinction between the causative hepatitis
agents when cases are reported. An alternative and
useful approach to understanding the frequency and
defining the epidemiology of HAV infection is the
measurement of IgG anti-HAV antibodies in se-
rum samples representing the overall population
or from specific population groups. These point-
prevalence studies provide serologic and epidemio-
logic data, as the proportion of susceptible persons,
useful in defining changing patterns in HAV epi-
demiology and risk factors associated with its
transmission.To provide an insight in the epide-
miological pattern of hepatitis A in Rio de Janeiro,
a seroepidemiological study of health subjects was
carried out in two population groups with low so-
cioeconomic status from distinct geographic areas
of the city,  whose serum samples were collected
17 years apart (Population 1, 1978; Population 2,
1995).

Three main patterns of age-related exposure to
HAV exist, depending on socioeconomic and hy-
gienic conditions (Gust 1992). In developing coun-
tries with poor hygiene and sanitation, subclinical
childhood infection is common, and most children
become infected within the first few years of life,
so that by the age of 10, most of the population is
immune. In countries in which hygiene and sani-
tation have been steadily improving over the years,
a declining incidence has been noted, with an in-
creased proportion of infections occuring later in
the adolescence or early adult life. The third pat-
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Fig. 1: age-specific prevalence of antibodies to hepatitis A vi-
rus among neonates and children, Rio de Janeiro, 1978 (Popu-
lation 1), Brazil. Cord sera were collected from at term neo-
nates of mothers with ages ranging between 16 and 30 years.
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Fig. 2: age-specific prevalence of antibodies to hepatitis A vi-
rus among children and adolescents, Rio de Janeiro, 1995 (Popu-
lation 2), Brazil.

TABLE

Housing sanitary conditions in Population 2 (Rio de Janeiro, 1995) and its relationship with the prevalence of
antibodies to hepatitis A virus

Housing sanitary conditions n (%) anti-HAV (%) c2 p-value

Sewage disposal systema

Sewerage system   459 (63.7) 147 (32) 0.49 NSc

Cesspool   185 (25.7)     57 (30.8)
Noneb     50   (6.9)   18 (36)

Water supply system
Piped water   637 (88.5) 190 (29.8) 16.50 0.0003
Artesian well     13  (1.8)     7 (53.8)
Noneb      51 (7.1)   28 (54.9)

Waste collection system
Public service (Comlurb)   617 (85.7) 186 (30.1) 9.04 0.004
Noneb     89 (12.4)    41 (46.1)

a: totals do not add up to 720 because of missing values;  b: none, a system for sewage disposal, water supply or
waste collection was not available at housing;  c: NS, not significant p-values > 0.05.

Fig. 3: anti-HAV prevalence according to the number of chil-
dren and bedrooms in household. Subjects were from Popula-
tion 2, Rio de Janeiro, 1995, Brazil.  *none, a separate room for
sleeping was not available in the house.

DISCUSSION

The full extent of the burden of hepatitis A in
Brazil remains unknown, because the principal
tools for studying morbidity involve passive sur-
veillance systems that require physicians and  other
health care providers to report identified cases to
local or state health departments. In spite of being

0

10

20

30

40

50

60

1 child 2 children 3 children >4 children

Number of children in household

%
 a

nt
i-H

A
V

 Ig
G

 a
nt

ib
od

ie
s

none* 1 bedroom
2 bedrooms >3 bedrooms



55555Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 93(1),  Jan./Feb. 199744444 Age-specific Prevalence of Hepatitis A in Rio de Janeiro � Claudia L Vitral et al.

tern is seen in developed countries with high stan-
dards of hygiene and sanitation, where HAV in-
fection is uncommon in the young, being gener-
ally acquired during travel to endemic areas. In this
present study, HAV infection was almost univer-
sal among individuals from Population 1, which
presented an overall anti-HAV prevalence of
65.6%. Infection occurred very early in life, be-
tween 1 and 2 years of age, consistent with the
epidemiological pattern seen in endemic areas. The
only data provided from this population concerned
the age and place of residence of the subjects. For
this reason, the anti-HAV prevalence could not be
correlated with environmental factors. However,
most subjects lived either in slums or in public or-
phanages, places that generally present inadequate
sanitary/higienic conditions. By contrast, in Popu-
lation 2 there was a low prevalence of anti-HAV in
children under the age of 5 (11/159, 6.9%), and an
increased proportion of infections being delayed
until adolescence. The overall prevalence of anti-
HAV was also lower (32.1%), in spite of this popu-
lation being composed by older individuals. The
low HAV exposure of younger children in this
population may be a result of improved environ-
mental hygiene and sanitation. As a matter of fact,
most individuals in this population, in spite of their
low socioeconomic status, lived under adequated
sanitary conditions, having access to piped water
and sewerage systems. These findings are in agree-
ment with the results of several seroepidemiologi-
cal studies which have been showing a marked
change in the epidemiological pattern of hepatitis
A in many parts of the world due to improvements
in living standards  (Chin et al. 1991, Poovorawan
et al. 1993, Wu et al. 1993, Yap & Guan 1993,
Perez-Trallero et al. 1994,  Son & Kew 1994,
Bolumar et al. 1995, Koff 1995).

Among the sanitary facilities evaluated in each
household  in Population 2, the absence of piped
water was the one that presented the highest rela-
tionship with anti-HAV prevalence (p < 0,0005).
As a matter of fact, water is the major vehicle for
the spread of HAV (Garin et al. 1996). Even in the
presence of a sewage system, the possibility of
HAV infection can not be discarted, in the view of
the great stability of HAV and its continued pres-
ence in urban sewage even after treatment (Tsai et
al. 1993). The anti-HAV prevalence also had a di-
rect correlation with the number of children in each
home and an upward trend as the number of bed-
rooms in the household decreased. However, this
trend gradually decreased as the number of chil-
dren in each home increased from 1 > 4. In fact,
the presence of children less than 5 years old in a
household represent one of the most commonly
identified risk factors associated with hepatitis A

infection (Morales et al. 1992, Shapiro et al. 1992).
This fact could be explained by the usually asymp-
tomatic and often unrecognized clinical course of
hepatitis A in young children, which enhances the
chance for HAV dissemination.

This report shows a possible change in the epi-
demiological pattern of hepatitis A in a state of
Brazil. Former seroepidemiological studies carried
out in low socioeconomic level populations from
different states detected a high percentage of hepa-
titis A immune individuals since early childhood.
Queiroz et al. (1995), studying the age prevalence
of HAV among street youths 7 to 21 years old from
Goiânia city, Central Brazil, found values as high
as 87.5% in the 7-10 year age group. A previous
study conducted in Rio de Janeiro in two urban
communities, Nova Iguaçu and Niterói, found an
anti-HAV prevalence of 71.4% and 31.5%, respec-
tively, in children under 5 years old (Abuzwaida et
al. 1987). In São Paulo, the prevalence of anti-HAV
in a population with low socioeconomic level was
75% in children aged 2 to 11 years and 100% in
adults (Pannuti et al. 1985). In the county of Boca
do Acre, located in the extreme southwestern cor-
ner of the Amazon Basin of Brazil, the anti-HAV
prevalence was 45.8% in children aged 0-2 years,
reaching 100% in children aged 10-14 years
(Bensabath et al. 1987).

Improvements in general standards of sanita-
tion have a paradoxical effect of considerably in-
creasing the number of susceptible adults and cre-
ating the potential for large-scale epidemics. In this
situation,  prophylaxis against hepatitis A has be-
come increasingly important. An inactivated HAV
vaccine is already available throughout the world
and proved to be effective in the prevention of HAV
infection (Dentico et al. 1996, Nalin et al. 1996).
However, strategies of vaccination should be based
upon the epidemiology of the disease. Further hepa-
titis A seroprevalence studies in different geo-
graphical areas from Brazil would be crucial as an
aid to assess the real extension of possible changes
in the epidemiology of hepatitis A and its implica-
tion whether active immunization programs will
be implemented in the future.
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