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Abstract

The dynamics of the spread of the AIDS epi-
demic ranges according to the characteristics of
each geographical region in different popula-
tion groups. The aim of this study was to evalu-
ate spatial and temporal trends of the AIDS epi-
demic among the elderly in the State of Rio de Ja-
neiro, Brazil. A retrospective study using spatial
analysis techniques was conducted among AIDS
cases (= 60 years) diagnosed from 1997-2011.
The Poisson regression model was used to assess
the relationship between year of diagnosis and
incidence of AIDS, adjusted by sex. The AIDS epi-
demic began in the south coast of the state and
gradually reached neighboring cities. The high-
est rates were found in regions around Rio de
Janeiro and Niteroi cities. The highest smoothed
rates of the period were observed in Niterdi in
2002-2006: 11.87/100,000 (men) and 8,5/100,000
(women). AIDS incidence rates among the elder-
ly have stabilized in recent decades. To prevent
HIV from spreading further among the general
population, greater attention should be given to
the older population.

Acquired Immunodeficiency Syndrome; HIV;
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Resumo

A dindmica de espalhamento da epidemia de
AIDS varia segundo as caracteristicas de cada
regido geogrdfica nos diferentes grupos popu-
lacionais. O objetivo deste trabalho foi avaliar
tendéncias temporais e espaciais da epidemia
de AIDS em idosos no Estado do Rio de Janeiro,
Brasil. Estudo retrospectivo com técnicas de and-
lise espacial, utilizando-se casos de AIDS (= 60
anos) diagnosticados de 1997-2011. O modelo
de regressdo de Poisson foi utilizado para acessar
a relagdo entre ano diagndstico e incidéncia de
AIDS ajustada por sexo. A epidemia de AIDS co-
megou no litoral sul do estado e, gradualmente,
chegou as cidades vizinhas. As maiores taxas da
doenga foram encontradas em regioes em torno
do Rio de Janeiro e Niteréi. Em 2002-2006, na
cidade de Niterdi, foram observadas as maio-
res taxas suavizadas no periodo: 11,87/100 mil
(homens) e 5,08/100 mil (mulheres). Os indices
de AIDS em idosos tém estabilizado nas tltimas
décadas. Maior atengdo deve ser dada ao gru-
po idoso para evitar a progressdo da doenga na
populagado.

Sindrome de Imunodeficiéncia Adquirida; HIV;
Idoso; Andlise Espacial
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Introduction

The profile of the AIDS epidemic has been chang-
ing over time. AIDS, initially associated with gay
men, began to reach people of different ages,
genders and sexual orientations, spreading in
different areas, according to the peculiarities of
each region. The limited investment in preven-
tion programs targeting elderly populations may
have contributed to the increase in AIDS inci-
dence rates in this group 1234,

The elderly represent a population particu-
larly vulnerable to sexually transmitted infection
(STT). Although not recognized as a risk group
for STI, sexually active older people can be par-
ticularly vulnerable to these diseases because of
behavioral aspects such as condom usage. Drie-
meier et al. 5, analyzing elderly vulnerability to
STI in 2009, found that only 14% of respondents
reported use of condoms.

Global data shows an increasing number
of AIDS cases in older people 67. Lazarus et al.
found that in 2007, 12.9% and 3.7% of newly re-
ported HIV cases in Western and Eastern Europe,
respectively, occurred in people aged 50 years or
more. In Central Europe, around one in 10 newly
reported HIV cases occurred in people aged 50
years or more 8. In the United States, the AIDS
incidence rate in the population aged 65 or above
is approximately 1.60 per 100,000 9,10.

In Brazil, studies have also noted that AIDS
rates are increasing in the elderly. The findings of
a Brazilian study (1980-2008) indicated that AIDS
incidence among people aged 50 or older ac-
counted for 10% of new AIDS cases in the coun-
try, and the annual incidence in the period was
7.8/100,000. Although Brazilian reported AIDS
cases have remained stable in adults and even
decreased in children and adolescents, a steady
increase was observed among people aged 50
and over from 2001 to 2008 11.

Spatial distribution of AIDS

Studies involving geoprocessing techniques have
been performed to assess the spatial dynamics
of AIDS in different populations. Jongsthapong-
panth & Bagchi-Sen 12 evaluated AIDS mortality
data (2000-2004) and detected significant geo-
graphical variations in HIV/AIDS death rates at
the sub-district level in Thailand. Studies per-
formed in the United States (1996) found that
AIDS is more frequent in males, in the northeast
part of the country and in large metropolitan ar-
eas 1314, Several studies have shown that a per-
son’s need for HIV/AIDS treatment and care can
affect where they choose to live 15,16,17,
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A Brazilian study found that the process of
diffusion of AIDS across states over time (1987-
1996) seems to have initiated in large metropo-
lises or in cities with large populations 18. Towns
with larger populations had a reduction or ex-
hibited a stabilizing trend, while smaller cities
showed a lower magnitude of the epidemic 19,20.
Szwarcwald et al. 21 analyzed the epidemic of
AIDS in adults in the city of Rio de Janeiro from
1988 to 1996 and found high rates in the center
of the city and in coast areas initially. Over time,
the authors observed a visible expansion of the
epidemic from the coast to the interior.

The interiorization of AIDS appears to involve
several key aspects, including the spreading trend
of the epidemic from the largest urban centers
to others areas. Methodological problems occur
when rates of small municipalities are analyzed,
due to the instability of the indicators generated
by small numbers of people and events (cases
and deaths). To circumvent this problem, strate-
gies for smoothing the original values are usu-
ally adopted. In a southeastern Brazilian state,
an irregular interiorization pattern of the AIDS
epidemic was observed over several years. High
rates of the disease were detected in towns near
others with low incidence rates, most likely due
to random fluctuations resulting from small pop-
ulation sizes. The authors calculated smoothing
rates using a Bayesian model to reduce random
fluctuations 22.

The aim of this study was to analyze the spa-
tial dynamics of the AIDS epidemic in the elderly
(individuals aged 60 years or more) in the state of
Rio de Janeiro from 1997 to 2011.

Materials and methods

An ecological study was conducted in the state
of Rio de Janeiro using spatial analysis as a tech-
nique for data processing. Methods for analyzing
spatial data address events aggregated by geo-
graphic unit. Therefore, a general area is used
because the exact location of the events is un-
known. In this study, the municipality was used
as the geographical unit for analysis.

The State of Rio de Janeiro is located in south-
eastern Brazil and its capital is Rio de Janeiro city,
located on the southern coast of the state.

Study population

All subjects included in this study were diag-
nosed with AIDS between 1997-2011. Population
data by sex and year of diagnostic were obtained
from population censuses (1991, 2000 and 2010),
population count (1996) and inter-census pro-



jections. Information on the number of reported
AIDS cases by municipality, sex, year of diagnosis,
recorded in the period 1997-2011, were obtained
from DATASUS (Brazilian Health Informatics
Department), which is a national database that
aggregates AIDS cases from the Brazilian Infor-
mation System for Notifiable Diseases (SINAN),
Mortality Information System (SIM) and Control
System Laboratory Tests (SISCEL). SINAN data
are collected from the AIDS notification forms
completed in the health units 23. SIM registry is
done through death certificates 24. SISCEL data
come from a network of laboratories that cater to
public health.

AIDS cases were defined according to the
technical standard of the Ministry of Health defi-
nition of AIDS cases in adults for the purposes of
epidemiological surveillance 25.

Statistical methods

In this paper we apply spatial analysis tech-
niques, more specifically the preparation of the-
matic maps; the use of indicators of global and
local spatial dependence; ending with Poisson
modeling.

We used the georeferenced mesh of munici-
palities of the state of Rio de Janeiro (shapefile
file), available from the Brazilian Institute of Ge-
ography and Statistics (IBGE. http://www.ibge.
gov.br/mapa_site/mapa_site.php#geociencias,
accessed on 20/Aug/2014), allowing the prepara-
tion of thematic maps.

Incidence rates per 100,000 individuals were
calculated for the geographic units by count-
ing the number of new AIDS cases in individu-
als aged 60 years or more and the municipality’s
population size in the same age group.

To reduce the instability of indicators caused
by the number of cases and small population
size, indicators were aggregated into 5-year pe-
riods (1997-2001, 2002-2006 and 2007-2011), and
the Local Empirical Bayesian method smooth-
ing strategy was used to transform the original
data 26. The most recent periods — 2012 and 2013
— were not included in the analysis due to delay
problems in the notification system.

To verity the presence of spatial dependence,
we used a global statistical test, in which the null
hypothesis was that there is a random distribu-
tion of incidence rates in the municipalities of
the state of Rio de Janeiro, and the alternative
hypothesis was the existence of a significant as-
sociation of similar or different values. These
global statistics summarize in a single indica-
tor, the overall scheme of spatial dependence —
Moran’s I 26,27,

SPATIAL DYNAMICS OF AIDS INCIDENCE

The Global Moran index can be defined by
the formula below 27:
mIZ X 0,0-7) 0-9)]

20D 0]
where, ;; is an element of contiguity matrix «;
¥;is the incidence rate of municipality i; y; is the
incidence rate of municipality j; y is the sample
mean and 7 is the total number of cities.

Complementing the Global Moran I, LISA
statistics were used, which are the Local Indica-
tors of Spatial Association. LISA Maps were con-
structed to show potentially distinct spatial cor-
relation regimes in different sub-regions.

The Local Moran index can be defined by the
formula below 27:

I
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where, z;=y; - 7, z; = y; - J; w;;1s an element of con-
tiguity matrix w; y; is the incidence rate of mu-
nicipality j; y;is the incidence rate of municipality
J; 7 is the sample mean and 7 is the total number
of cities.

To perform this work, we formulated a binary
spatial weight matrix (w), whereby two counties
are neighbors if they share a common physical
boundary. When this occurs, the value 1 (one)
is assigned in the matrix, otherwise, the value
0 (zero) was assigned. In the studies of STI dis-
eases, like AIDS, neighboring cities have a stron-
ger interaction with each other than those that
don’'t have common border. In these situations,
the matrices defined by the principle of conti-
guity type Queen or Rook are used. The Queen
matrix considers two neighboring regions shar-
ing a common border, analyzing also the vertices.
The Rook matrix, by definition, is simpler, as it
considers only neighboring regions which have a
common border 28.

Poisson regression analysis was used to as-
sess the risk of AIDS occurrence by sex and year
of diagnostic. Poisson regression is the most
common strategy for modeling count data;
however, when models present overdispersion,
this technique does not produce reliable esti-
mates 29. As the Poisson model did not show sig-
nificant dispersion, it was used in the analysis.
The factors included in this model were sex and
year of diagnostic. A logarithmic link function
(i.e., logarithm of the population), used as an
offset, was added to the model.

Model specification:

Y ~ Poisson (u)

Log (Ueuses) = @ + 1 X S€X + i, X year of diagnostic +
log (population)
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Where 11 is the average number of expected
cases, o is the model intercept and B corresponds
to regression coefficients. The year of diagnostic
was included as a dummy variable; the following
was used as reference groups: 1997 (i.e., the earli-
est year of diagnostic).

Graphical model and maps were used to
present the analyzed results. All analyses were
performed with TerraView (version 4.2.2. Insti-
tuto Nacional de Pesquisas Espaciais; http://
www.dpi.inpe.br/terraview) and R-Project (ver-
sion 3.1.1. The R Foundation for Statistical Com-
puting, Viena, Austria; http://www.r-project.org)
software.

Results

An increasing trend of AIDS incidence in Rio
de Janeiro State in the time periods (1997-2001,
2002-2006, 2007-2011) was detected in both gen-
ders. We observed a 17.71% increase in the rate in
men and a 50.54% increase in the rate in women
from the first to the last period analyzed (Table
1). The average rate (interval: 3) in older males
fluctuated throughout the study period, with
minimum of 6.15/100,000 in 2001 and maximum
of 8.34/100,000 in 2004. In older women, an in-
creased rate was observed until 2006 (peak year),
reaching a maximum of 3.77/100,000.

Figure 1 shows the spatial distribution of
AIDS incidence rates in the elderly by gender
for the towns of Rio de Janeiro State from 1997
to 2011 in five-year periods. In men, it appears
that during 1997-2001 only four of the 92 towns
showed greater than 20 cases per 100,000 indi-
viduals; 25% had rates up to 20 cases per 100,000,
while the remainder (70%) presented zero cases
during that time period. A spreading trend can

Table 1

be difficult to identify due to the presence of cit-
ies with large population sizes interspersed with
other cities with small population size. However,
on the southern coast of the state, where great
metropolitan areas (Rio de Janeiro and Niterdi)
are located, one may notice a group of cities with
rates up to 20 cases per 100,000. This concentra-
tion becomes more pronounced in subsequent
time periods, when a gradual spreading of the
epidemic from the south coast to the north of Rio
de Janeiro State seems to occur. In women dur-
ing 1997-2001, only two counties had rates higher
than 20 cases per 100,000, 19% had a maximum
of 10 cases per 100,000, while the remainder
(79%) did not present any case in the period. Like
the pattern observed in males in the first period,
there seemed to be a concentration of counties
with higher rates (up to 10 cases per 100,000) lo-
cated on the southern coast of the state. In sub-
sequent periods, one can observe several towns
with high rates of AIDS among the elderly in the
northeastern of the state.

We could not detect a significant global cor-
relation using the global Moran index. Figure 2
shows the distribution of smoothed rates of AIDS
using the Local Empirical Bayesian method. The
highest rates of AIDS in men are located in the
two major urban centers of the south coast of the
state, Rio de Janeiro and Niter6i. Over time there
is a gradual increase in disease rates in neigh-
boring cities. Moreover, although the highest raw
rate in males (Figure 1) was 106/100,000 in the
small town of Carapebus during 2007-2011, after
smoothing of the original values (Figure 2), the
highest rate was determined to be much lower:
11.87/100,000 in Niteréi during 2002-2006. After
smoothing, several cities previously classified as
high orlow incidence changed categories and the
data began to better reflect the actual risk of AIDS

Notified cases of AIDS in the elderly in the state of Rio de Janeiro, Brazil, between 1997 and 2011.

Year of diagnosis/Sex Average number of cases

Population mean Weighted average rate/100,000

1997-2001
Male 0.43
Female 0.23
2002-2006
Male 0.57
Female 0.37
2007-2011
Male 0.63
Female 0.40

6,574.40 3.38
9,124.57 1.53
7,271.12 3.80
10,237.80 2.90
8,999.85 4.21
12,792.60 3.09

Cad. Saude Publica, Rio de Janeiro, 31(8):1721-1731, ago, 2015



Figure 1

SPATIAL DYNAMICS OF AIDS INCIDENCE

Distribution of AIDS crude incidence rates per 100,000 in the elderly. Rio de Janeiro, Brazil, 1997-2011.
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in the elderly instead of reflecting random fluctu-
ations. Like men, the highest raw rates of AIDS in
women were observed in the large urban centers
of the south coast (Rio de Janeiro and Niter6i).
During 2002-2006, high rates were also observed
in the northeast and north of Rio de Janeiro. Over
time, a gradual increase of the epidemic in areas
neighboring the large centers (on the southern
coast) can also be observed in women. While the
highest raw rate among women was 48/100,000
in the small town of Paty do Alferes during 2007-
2011 (Figure 1), after smoothing of the original
values, the highest rate became 5.08/100,000 in
Niteréi during 2002-2006 (Figure 2).

Figure 3 represents the LISA map, which
compares the normalized AIDS rate in a given
area with the average rates of its neighbors. For
both sexes, high rates in cities neighboring ma-
jor urban centers of the south of the state were

observed. As these cities are surrounded by cities
with high rates, they are classified as “high-high”
(Q1 —dark coloring). Over the years, other neigh-
bors started to present with high rates, following
the same trend of the overall neighborhood. This
pattern was also found in northeastern Rio de
Janeiro during 2002-2006 for women. Dark gray
color was predominant in all of the LISA maps,
except for women in the first period when none
of the rates were statistically significant. This pre-
dominant pattern, represented by the dark gray
coloring, indicates that most of the cities had a
low incidence of AIDS, following the same trend
as their neighbors (Q2: low-low). In both sexes,
the vast majority of “low-low” cities were statisti-
cally significant. In the last period, there was an
increase in the number of type Q1 (high-high)
cities neighboring Rio de Janeiro whose indexes
were statistically significant (Figure 3).

Cad. Saude Publica, Rio de Janeiro, 31(8):1721-1731, ago, 2015
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Figure 2

Distribution of AIDS empirical Bayesian local rates per 100,000 in the elderly. Rio de Janeiro, Brazil, 1997-2011.

2a) Male (1997-2001)

2b) Female (1997-2001)

2c) Male (2002-2006)

2d) Female (2002-2006)

0 100.000 200.000 meters
[ E—— |

2e) Male (2007-2011)

Rate/100,000

[ ] 000

[] 0.01-2.00
[] 2.01-4.00
[ 4.01-6.00
B ¢01-8.00
B so0199
B :000

2f) Female (2007-2011)

Rate/100,000

[ ] 000

[ ] 0.01-1.00
[] 1.01-2.00
[ 201-3.00
B 3o01-4.00
B 201499
B 50

In men, we detected a direct association be-
tween the rates in the county and the region for
66-75% of the counties — only 15-24% of these
had high rates of the disease in regions of high
incidence; the others showed lower rates in re-
gions of low incidence. In women, 51-64% of the
counties showed a direct association between
the rates in the county and the region and only
18-19% of these showed high rates of the disease
in areas of high incidence; the others showed
lower rates in low-incidence region (Figure 3).

The general pattern of the rates represented
in the LISA map indicates that the spatial dis-
tribution pattern of the disease in older women
became more similar to that in men from 2007-
2011. In this period, we can observe clusters with
high rates of disease nearby Rio de Janeiro. In
contrast, we could identify in women two clus-
ters presenting high rates of disease during 2002-

Cad. Saude Publica, Rio de Janeiro, 31(8):1721-1731, ago, 2015

2006. The first cluster is located in the neighbor-
hood of the largest cities of the south of the state,
and the second covers a large area north east of
Rio de Janeiro State. This latter cluster was not
observed in men (Figure 3).

In the first study period, the small city of
Paracambi was found to be an area at risk for
an increased epidemic in men because, despite
having lower rates of the disease, the average
rates of the surrounding neighborhood were
high (Q4: low-high). However, in the subse-
quent period the rates of the disease decreased
in Paracambi and in its northern neighbors
(Figure 3). Like the male pattern observed in the
first period, a similar pattern was observed in
women in the last study period. Paracambi city
showed again a “low-high” pattern. In addition,
in 2002-2006 Carapebus (northeastern part of
the state) was also found to be a risk area for



Figure 3

SPATIAL DYNAMICS OF AIDS INCIDENCE

Distribution of Local Moran Indexes (LISA) for AIDS incidence in the elderly. Rio de Janeiro, Brazil, 1997-2011.
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the epidemic in women, presenting a pattern of
type “low-high”.

Sex was an important factor to explain the oc-
currence of AIDS in the elderly (Table 2). The risk
of AIDS occurrence adjusted by year of diagnos-
tic was 2.26 times greater in men than in women.
Table 2 shows the relationship with the period
(diagnostic year) and the incidence rate of AIDS
in the elderly, adjusted by sex. There was an in-
crease of AIDS rates in each period as compared
to 1997-1999. We could observe a high pick in the
AIDS rate ratio in 2003-2005. After that, the rate
ratio remains constant over time (Table 2).

Discussion

In the present study, we chose to analyze the in-
cidence of AIDS from 1997 to 2011 by focusing on
the period after the introduction of cART (combi-
nation Antiretroviral Therapy), which impacted
on changes such as substantial improvements in
survival.

Rio de Janeiro is a State of great socioeco-
nomic diversity; aggregate data may mask re-
gional and local inequalities. In the greatest cit-
ies, like Niter6i and Rio de Janeiro, it is common
to detect inequalities inside the same city. Close
to where people of high socioeconomic condi-
tions live, there are also slum dwellers who live in
poor conditions.

Brazilian studies have shown that men have
shown 2-3 times greater risk of AIDS occurrence

Cad. Saude Publica, Rio de Janeiro, 31(8):1721-1731, ago, 2015
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Table 2

Sex and period effects on AIDS incidence * (age > 60 years), 1997-2011.

Main factors/Categories Coefficent RR 95%Cl p-value
Sex (reference: female)
Male 0.82 2.26 2.02 2.54 < 0.001
Year of diagnosis (reference: 1997-1999)
2000-2002 0.16 117 0.96 1.44 <0.14
2003-2005 0.34 1.41 1.16 1.71 < 0.001
2006-2008 0.22 1.25 1.03 1.52 <0.03
2009-2011 0.22 1.25 1.04 1.52 <0.03

95%Cl: 95% confidence interval; RR: rate ratio.

* The poisson model was used to estimate the rate ratio of AIDS incidence in the elderly in Rio de Janeiro State. Factors

included in the model “sex and period”.

than women 30,31 and the peak of AIDS incidence
was around 2002 in Rio de Janeiro State 31. Aprat-
to Junior et al. 30, detected in elderly people of
Niterdi a peak of AIDS incidence around 2004.

According to the findings of national and
international studies, there seems to be a coun-
ty-level association between HIV/AIDS diagno-
sis rates and socioeconomic disadvantage 32,33
Many workers in large urban centers, usually
with low socioeconomic status, choose to live
in nearby towns. Because of this, it would be ex-
pected that neighboring areas of large cities were
following the disease pattern trend of these large
urban centers.

Brazilian metropolises and regional urban
centers seem to play an important role in the
spreading of the epidemic, not only because of
their population density but also because they
are centers of trade and social interaction 3435,
Furthermore, the best hospitals with modern
equipment for diagnosis and treatment are lo-
cated in the largest cities.

Grangeiro et al. 20, studying Brazilian cases
of AIDS during 2002-2006, observed that the epi-
demic remains concentrated in urban centers,
and the spread of cases to the countryside is
characterized by an irregular occurrence with a
small magnitude. Reis et al. 22 employed indica-
tor smoothing using the empirical Bayesian esti-
mator to analyze a state in the southeast of Brazil
during 1988-2002. The authors found significant
differences between mean crude incidence rates
and rates recalculated by the empirical Bayesian
estimator. The maps showed interiorization of
the epidemic across periods and less fragmented
identification of municipalities with the highest
concentrations of cases.

Studies carried out in the USA detected a
greater proportion of AIDS cases in large met-

Cad. Saude Publica, Rio de Janeiro, 31(8):1721-1731, ago, 2015

ropolitan areas. Fewer AIDS cases are reported
from smaller communities 14,36,

The number of cases in small towns may
have led to methodological problems. Our find-
ings showed that in the first, second and third
study periods, 54, 49 and 37% of the cities, re-
spectively, had fewer than 3,000 elderly inhabit-
ants. Reis et al. 22 reported a similar problem,
investigating the cities of another state in south-
eastern Brazil from 1988 to 2002. The authors
found that approximately 57% of the investigat-
ed municipalities had a population of less than
5,000 inhabitants.

Because there are cities with large popula-
tions in Rio de Janeiro interspersed with others
with small populations, the identification of scat-
tering trends among the raw incidence rates was
not possible in this study. The instability of the
indicators in some regions, which was caused by
low numbers of cases and small population sizes,
led us to use smoothing strategies that took into
account the spatial dependency structure and to
aggregate the indicators into larger time periods.
Studies show that the use of a Bayesian Empirical
method improves the estimates for each city and
reduces the variability of the indicators. These
indexes can consider both the influence of global
rates and those of neighboring cities 37,38,39.

Although research findings represent official
data, there are some limitations of the Brazil-
ian national information system including slow
data processing, underreporting, a high number
of deaths with undefined cause and inadequate
death certificate filing 40,41.

Surveillance of AIDS cases is carried through
SINAN; however, the Brazilian Ministry of Health
has established relationships between SINAN
and both SISCEL and SIM to reduce report-
ing delays and underreporting of AIDS cases.



The updated number of SINAN cases based on
SISCEL and SIM has been available since 2001.
From 2001 to 2011, 32% of cases reported in Rio
de Janeiro in individuals aged 60 years or older
came from the SISCEL and SIM databases. This
highlights a significant improvement in reducing
underreporting of AIDS cases.

Although in recent decades we have wit-
nessed major biomedical advances in the diag-
nosis, treatment and prevention of AIDS, much
remains to be done to control the disease.

Resumen

El objetivo de este estudio fue evaluar las tendencias
espaciales y temporales de la epidemia del SIDA en los
adultos de edad avanzada en el Estado de Rio de Janei-
ro, Brasil. Se trata de un estudio retrospectivo de técni-
cas de andlisis espacial, utilizando casos de SIDA (= 60
afios) diagnosticados 1997-2011. El modelo de regre-
sion de Poisson se utiliza para acceder a la relacion en-
tre afio de diagndstico y la incidencia del SIDA ajustada
por sexo. La epidemia del SIDA comenz6 en la costa sur
del estado y, poco a poco, llego a las ciudades aledanas.
Se encontré que las tasas mds altas de la enfermedad
en las regiones que rodean Rio de Janeiro y Niterdi. En
2002-2006, en la ciudad de Niteréi, hubo tasas mds al-
tas de la enfermedad suavizadas durante el periodo:
11,87/100.000 (hombres) y 8,5/100.000 (mujeres). Las
tasas de SIDA en las personas mayores se han estabili-
zado en las ultimas décadas. Se debe proporcionar una
mayor atencion al grupo de adultos de edad avanzada,
con el fin de prevenir la progresion de la enfermedad en
la poblacion.

Sindrome de Inmunodeficiencia Adquirida; VIH;
Anciano; Andlisis Espacial

SPATIAL DYNAMICS OF AIDS INCIDENCE

Results of this study indicate that the highest
rates of disease in the elderly were found in the
region around the large cities of Rio de Janeiro
and Niter6i. This finding may be related to issues
of access to services and knowledge of risks. Risk
maps for the geographical distribution of AIDS
are needed to guide the direction of HIV-pre-
vention interventions. Preventive health policies
aimed at older patients may contribute to reduc-
ing the risk of AIDS in the elderly.
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