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Objective: To analyze the spatiotemporal distribution of mortality in older people living with the human immunodeficiency virus/
acquired immunodeficiency syndrome (HIV/AIDS) in the state of Sdo Paulo, Brazil. Methods: This is an ecological study with temporal
and spatial approaches to analyze mortality from HIV/AIDS in the older adult population in the 2010-2020 period in the state of Sdo
Paulo, Brazil. Analysis of temporal trends was performed using the joinpoint regression, and spatial analysis was carried out using
the Moran’s index and the local empirical Bayesian model. Results: We identified a total of 3,070 deaths from HIV/AIDS among older
adults and a mortality rate of 51.71 per 100 thousand inhabitants during the study period. The joinpoint method showed a growing
trend for the age groups from 70 to 79 years (annual percent change [APC]=3.45; p=0.01) and >80 years (APC=6.60; p=0.006) and
stability for the general older adult population (APC=0.99; p=0.226). The spatial distribution of the crude mortality rate was diffuse
throughout the state. After smoothing by the Bayesian estimator, we observed greater concentration in the eastern mesoregions.
In Moran's analysis, we observed clusters of lower mortality rates in more central regions; and of higher rates in the southern and
northern regions of the state. Conclusions: We found a major growing trend in mortality from HIV/AIDS in the age group of older
adults over 69 years during the 2010-2020 period. Clusters of high mortality rates were located in regions further to the south and
north of the state, where places of greater social inequalities are concentrated.
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INTRODUCTION

The acquired immunodeficiency syndrome (AIDS) is
an important public health issue, due to its global nature,
costs with health care, prevention, injuries resulting from
lack of treatment for people living with the human immu-
nodeficiency virus [HIV]/AIDS (PLWHA), and the stigma that
still exists about the disease’. During the initial years of
the HIV/AIDS epidemic, there were few treatment options.
However, with the advancement of scientific knowledge
of the infection and the development of new medications,
which compose antiretroviral therapies (ART), as well as
public policies for testing and treatment, a decrease in
morbidity and mortality due to the disease and a change in
the natural course of the virus were observed?.

HIV/AIDS has become a chronic disease, and there has
been a drastic reduction in mortality compared with the
initial years of the epidemic3. During the period from 2010
to 2019, there was a 39% decrease in deaths globally, but
mortality numbers are still high, with 690 thousand deaths
from AIDS recorded worldwide in 20194,

In Brazil, an average of 41,1 thousand new cases of HIV/
AIDS are diagnosed every year, 40% of which are identified
late, symptomatic, or asymptomatic with a CD4+ lympho-
cyte count <200 cells/mm?3>. Mortality from the disease in
the country has shown high numbers — around 5.3/100
thousand inhabitants in the period from 2008 to 2018 —
and has remained stable®.

The Brazilian Southern and Southeastern regions con-
centrate most of the diagnosed cases, with emphasis on
the state of Sdo Paulo (SSP), where there was a 19.6% in-
crease in the total number of cases of HIV infection in the
last ten years, from 5,295 cases in 2010 to 6,332 in 2020.
Epidemiological analysis shows that, between 2010 and
2019, SSP registered 34,480 deaths from the disease, and
mortality rates have been decreasing since the introduc-
tion of ART, following the global trend’.

The mortality rate in SSP decreased from 7.6 deaths per
100 thousand inhabitants/year in 2010 to 4.6 deaths per
100 thousand inhabitants/year in 2019. Nevertheless, the
number is worrisome, considering that the reduction in the
number of deaths is spatially heterogeneous, with regions
with 2.0 deaths per 100 thousand inhabitants/year, such as
the cities of Presidente Prudente and Registro, and others
with 7.5 deaths per 100 thousand inhabitants/year such as
the municipality of Santos’.

Even with a decreasing trend of new cases, some popu-
lation groups are worrisome for not following this pattern.
This is the case of older adults, as the accelerated process
of population aging has caused profound changes in the
epidemiological profile of HIV/AIDS. In Brazil, in 2007, 643
deaths were reported in people aged over 60 years (5.65%
of the total of 11,372); in 2016, there were 1,389 deaths of
older people due to AIDS, representing 11.08% of the total
of 12,540 deaths from the disease in that year®.
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Studies demonstrate that there are many variants that
boost the number of cases among older adults. With the
increase in life expectancy, an increase in the sexually ac-
tive period is also expected, which sometimes occurs in an
unprotected way due to ingrained habits, as a large part of
this group is composed of widowed and divorced individ-
uals. In addition, the perception of the risks of the disease
by older adults is lower, considering that the guidelines on
sexually transmitted infections (STIs) are more deficient
due to the existing taboo about sex in older people®'".

In this context, further studies are needed regarding
the spread of HIV/AIDS among older people and its con-
sequences due to the vulnerability of this group. The use
of techniques to identify geographic areas and affected
populations over time is an effective strategy for a bet-
ter analysis of the context and policies aimed at HIV/AIDS.
Thus, the objective of this study was to analyze mortality
trends and the spatial distribution of mortality from HIV/
AIDS among older people from SSP, between the years
2010 and 2020.

METHODS

Study design

This is an ecological, descriptive, and population-based
study, which used secondary data on deaths from HIV/AIDS
among older people registered in SSP during the 2010-
2020 period.

Study location

The analysis units were the 645 municipalities that are
geographically distributed in the 15 SSP mesoregions (Fig-
ure 1), located in the Southeast Region of Brazil. Extending
from the coast to the countryside, it is located at longitude
49 West and latitude 22 South, with a time zone of -3 hours
in relation to world time GMT. Sdo Paulo has a total area of
248,209.426 km? and an estimated population of 46 million
people. It is the most populous federation unit in Brazil,
with 22% of the national population, and also the richest,
with a gross domestic product of USD 603.4 billion'2.

Data collection

Data were collected from the Brazilian Mortality Infor-
mation System (Sistema de Informacdes sobre Mortalidade
- SIM), from the Department of Informatics of the Brazil-
ian Unified Health System (Departamento de Informdtica do
Sistema Unico de Satde - DATASUS) and from information
on the studied population obtained from the Brazilian In-
stitute of Geography and Statistics (IBGE). All deaths from
HIV/AIDS in older people in the period from 2010 to 2020
were included, considering that the deaths correspond,
according to the International Classification of Diseases
(ICD), to codes B20 to B24 (ICD-10). Population data were
obtained from the IBGE website.
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Data analysis

Annual mortality rates from HIV/AIDS among older peo-
ple in the municipalities were estimated for 100 thousand
inhabitants, using the corresponding annual population
as the denominator. The mean crude mortality rate from
HIV/AIDS in older adults in the period was estimated using
the total number of deaths as the numerator and the pop-
ulation for the year 2015 as the denominator, which was
later multiplied by the constant 100 thousand. Lastly, the
local empirical Bayesian estimator was used to minimize
the instability caused by the random fluctuation of cases,
smoothing the standardized rates by applying weighted
means, and creating a third corrected rate's. For the char-
acterization of the study population, the epidemiological
variables sex, education, marital status, age group, ethnic-
ity/skin color, and area of residence were used, described
in absolute and relative frequencies.

Temporal analysis

The temporal trend analysis was performed using seg-
mented linear regression, performed in the Joinpoint soft-
ware v. 4.2.0. The HIV/AIDS mortality rate in older people
was considered the dependent variable and the year of oc-
currence, the independent variable. The Monte Carlo per-
mutation test was used to select the best segment of the
model, considering the best model the one with the highest
residual coefficient of determination (R2). To describe and

https://doi.org/10.1590/1980-549720230035

quantify the trend, the annual percent change (APC) and its
respective 95% confidence interval (95%Cl) were estimat-
ed, considering statistical significance if the APC presented
p<0.05 and its 95%CI did not include the value of zero. A
positive and significant APC value indicates an increasing
trend; if negative and significant, a decreasing trend. Con-
versely, nonsignificant trends are described as stable, re-
gardless of APC values™>.

Spatial analysis

The calculation of the univariate global Moran’s index
was used to verify whether the spatial distribution of the
phenomenon occurs randomly in space. This index ranges
from -1 to +1, in such a way that values close to zero indi-
cate spatial randomness; values between 0 and +1 indicate
positive spatial autocorrelation; and between -1 and 0, neg-
ative spatial autocorrelation. The identification of regions
with significant spatial correlation was verified by the local
Moran'’s index (Local Index of Spatial Association - LISA),
which compares the value of each municipality with neigh-
boring municipalities, verifying the spatial dependence’®.

Thus, a scatter plot was obtained with the following
spatial quadrants: Q1 (high-high) and Q2 (low-low), which
indicate municipalities with values similar to those of their
neighbors and represent areas of agreement with clusters
of positive spatial association; and Q3 (high-low) and Q4
(low-high), with different values, which represent transition
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Figure 1. Mesoregions of the state of Sdo Paulo, Brazil.
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areas with clusters of negative spatial association. Signif-
icant results were visually expressed on Moran’'s maps'®.

TerraView version 4.2.0, QGis version 3.4.5, and Geo-
Da™ 1.14 programs were used to draw the maps using the
cartographic base, in shapefile format, in the latitude/lon-
gitude geographic projection system (Geodetic Reference
System for the Americas — SIRGAS 2000) of SSP, available
from the IBGE website.

Ethical aspects

The study followed the ethical standards of Resolution
466/12 of the National Council for Ethics in Research involving
Human Beings and was approved by the Ethics and Research
Committee of the School of Nursing of Universidade de Sao
Paulo (Certificate of Presentation for Ethical Consideration —
CAAE 56585622.1. 0000.5392 and Opinion No. 5.326.296).

RESULTS

We identified a total of 3,070 deaths from HIV/AIDS in
older adults, with a mortality rate of 51.71 per 100 thou-
sand inhabitants in the period from 2010 to 2020, in SSP.
There was a predominance of men (65.7%), aged between
60 and 69 years (71.9%), single (29%), white (64.60%), and
with low level of education (maximum of three years of for-
mal education) (22.3%) (Table 1).

Regarding the temporal trend analysis, the number of
deaths among older people remains stable, with APC=0.99
(95%Cl and p=0.226), which indicates a nonsignificant in-
crease trend (Figure 2).

As for the analysis by sex, men presented APC=0.70
(95%Cl and p=0.418) and women, APC=1.56 (95%Cl and
p=0.227). The age group that showed the greatest growth
in the period was 80 years or over, with APC=6.60 and
p=0.006, followed by older adults aged 70 to 79 years,
with APC=3.45 and p=0.010. As for the age group of 60 to
69 years, we observed no significant trend in the period
(APC=0.19 and p=0.838) (Figure 3).

The spatial distribution of the crude mortality rate due
to HIV/AIDS in older adults was diffuse throughout the
state, although it was more intense in the northern me-
soregions of the state (Figure 4A). After smoothing by the
Bayesian estimator, we observed greater concentration in
the eastern mesoregions of the state (Figure 4B).

The global spatial autocorrelation analysis showed that
mortality is heterogeneously distributed in space (I=0.219
and p=0.001). The analysis of the Moran's map allowed us to
identified areas classified according to the significance level
of their local indices. We identified clusters in the following
mesoregions: Sdo José do Rio Preto, Ribeirdo Preto, southern
Araraquara, Vale do Paraiba Paulista, Greater Sdo Paulo, and
Litoral Sul Paulista, with high mortality rates (Q1: high-high),
and clusters with low rates in the mesoregions of Marilia,
northern Araraquara, Campinas, Bauru, Piracicaba, and Mac-
rometropolitan Region of Sdo Paulo (Q2: low-low) (Figure 4C).
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DISCUSSION

An accelerated aging process is taking place in several
countries, bringing not only changes in the epidemiological
profile, but also cultural and social transformations. Such
changes in the lifestyle and work habits of the older adult
population contributed to changing the way these people
and their sexuality are perceived. Factors, such as social
inclusion, the establishment of new sexual and affective
bonds, and their consequences for the health of this pop-
ulation, brought about the need for further discussions on
the subject.

For a long time, the idea that sexual decline was inevita-
ble in old age and that it should be accepted as something
normal in the aging process. However, that is currently
a consensus on aging as something complex, heteroge-
neous, and which does not represent a synonym of func-
tional incapacity, dependence, or absence of social and
sexual experiences'®,

Authors of a study carried out at a gynecology outpa-
tient clinic in the state of Espirito Santo pointed out that,
according to the perception of a group of older people in-
terviewed, the physical and emotional satisfaction promot-
ed by sexual intercourse significantly contributes to psy-

Table 1. Sociodemographic variables of HIV/AIDS deaths
in older people from 2010 to 2020, Sao Paulo, Brazil.

Variable Deaths from HIV/AIDS
n %
Sex
Men 2,018 65.7
Women 1,052 34.3
Age group
60 to 69 years 2,206 71.9
70 to 79 years 686 22.3
>80 years 178 5.8
Ethnicity
White 1,983 64.6
Nonwhite 988 32.2
Ignored 99 3.2
Marital status
Single 889 29.0
Married 784 25.5
Widowed 630 20.5
Divorced 530 17.3
Other 65 2.1
Ignored 172 5.6
Level of education
None 218 7.1
1 to 3 years of formal education 684 223
4 to 11 years of formal education 1,174 38.3
>12 years of formal education 222 7.2
Ignored 772 25.1
Total 3,070 100
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chological well-being and quality of life of this population'®.
In this sense, in addition to meeting a physiological need
of individuals, sexuality positively contributes to the quali-
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Figure 2. Temporal trend of HIV/AIDS deaths in older
people from 2010 to 2020 in the state of Sdo Paulo, Brazil.
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Figure 3. Temporal trend of deaths from HIV/AIDS in the
age groups of 60 to 69 years, 70 to 79 years, and 80 years or
over, from 2010 to 2020, in the state of Sao Paulo, Brazil.
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ty of life of older adults, aiming at well-being, self-esteem,
and the search for an intimate relationship with another
person. Nonetheless, when sexual activity is associated
with unsafe practices, the vulnerability of this population
to STls, such as HIV/AIDS, increases'’.

Researchers of a study carried out by Universidade Fed-
eral de Sdo Paulo (UNIFESP) pointed out that HIV/AIDS is
more prevalent in men, as this group has low adherence
to condom use for several reasons, including difficulty us-
ing it, feeling of decreased erection and loss of sensitivity
during the sexual intercourse, belief that there is no need
to use it in affective or monogamous relationships, or be-
cause they believe that the pause to put on the condom
“ruins the mood” of the intercourse’. In the present study,
we also observed that men were most prevalent among
cases of deaths from HIV/AIDS in older adults in the state
of Sdo Paulo.

In addition, we observed that the number of older
women infected by the disease has increased. The caus-
es for this increase are closely linked to patriarchy, which
for centuries placed men in a position of superiority over
women, resulting in female submission to the partner's
wishes during sexual life?. Authors of a study carried out in
a small city in the state of Sdo Paulo concluded that older
women are more prone to STIs because they do not find
it necessary to use condoms when they are in long-term
affective relationships, such as marriages and common-law
marriages; or when reaching the climacteric?'.

As observed in this study, most of those infected were
older adults with less opportunity to access formal edu-
cation. According to Hogan et al., low level of education is
one of the social determinants that affects knowledge of
the risk of the disease, the status of its treatment, and the
risk of death — in addition to interfering with the under-
standing of health education programs, especially for older
adults who have sociocultural limitations of access to cur-
rent technologies?2.

Sexuality among older people is considered nonexistent
by the general population. This prejudice, which health pro-
fessionals themselves often have, becomes another barrier
to the effectiveness of sex education among these individu-
als?. The analysis also demonstrates that the most affected
group is single and divorced older people, which corrobo-
rates findings described in the literature, as this group usu-
ally has more than one sexual partner®. These data show
that itis increasingly urgent to implement sexual health pro-
grams aimed at older adults to reduce the incidence of STls
and, consequently, mortality in this population.

We noticed that the disease affects several people in-
discriminately, regardless of age, sex, or sexual orientation.
According to Castro et al.,’ there was an increase in the in-
cidence of HIV/AIDS in the state of Minas Gerais in all age
groups, including older people. In the states of Piaui and
Ceard, there was a considerable increase in cases, especial-
ly in older adults?*2°,
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Figure 4. Spatial analysis of deaths from HIV/AIDS, from 2010 to 2020, in the state of Sdo Paulo, Brazil.

The increasing number of deaths from HIV/AIDS in old-
er people aged 70 years or over, observed in the tempo-
ral analysis, is alarming and can be explained by the high
rate of infection associated with low testing in this specific
population. The lack of sexual health promotion campaigns
and the taboo on sexuality in older adults are related to the
underuse of tests, which can lead older people not to seek
guidance on safe sexual practices or adequate treatment?°,

Conversely, we can associate this issue with advances
and greater accessibility to HIV treatment, which has re-
duced early mortality from the disease, and the affected
people are able to have a better quality of life?”. Authors
of an integrative literature review evaluated the determi-
nants of the quality of life of people living with HIV and the
most cited variables in the studies are social support, de-
pression, stigma, and adherence to treatment?. Another
study, whose authors evaluated the quality of life of older
people with HIV, observed that the years of living with the
disease have a positive influence on quality of life, consid-
ering that time is necessary for there to be an adaptation to
the changes caused by this condition®.

Our results highlight the delimitation of areas with the
highest concentration of cases in the metropolitan regions
and in Litoral Sul, precisely the most populous in the state.
In addition, there is also a concentration of cases in the
regions of Sdo José do Rio Preto, Ribeirdo Preto, southern
Araraquara, and Vale do Paraiba Paulista, which concen-
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trate a large portion of the population in the countryside
of the state. These results corroborate other studies whose
authors analyzed the distribution pattern of the disease
across the country’s territories, in which the highest con-
centration of cases occurs mainly in large urban centers
and metropolitan regions, considering the intense flow of
people and the concentration of health services3°33,

A study on the spatial analysis of factors associated with
mortality rates from HIV/AIDS in the older adults in the mi-
cro-regions of the south and southeast of Brazil verified
that there are regional inequalities in the spatial distribu-
tion of mortality®. Socioeconomic, demographic, and health
factors directly influence these rates, making it necessary
to address the social determinants of health when formu-
lating public health policies and healthcare programs fo-
cused on HIV/AIDS®.

Although associations between spatial results and
social determinants of health were not assessed in this
study, the literature has shown a tendency towards pe-
ripheralization and impoverishment of HIV/AIDS, increas-
ingly representing inequalities in health and disease pro-
cesses. Authors of a study carried out in the city of Sdo
Paulo pointed out clusters of mortality rates from HIV/
AIDS in men in places of social vulnerability and showed
that, over time, the disease comprised all regions of the
city, with a tendency towards peripheralization.
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Our study has some limitations, among which stands
out the use of information obtained from secondary data-
bases, with the research being subject to underreporting
bias or failures in filling out the forms. Another limitation
concerns the stigma related to the disease, which may
have contributed to the fact that this cause was not men-
tioned in the death certificates. Nevertheless, the results
allowed us characterizing the distribution trend of HIV/
AIDS mortality in space over time seeking to indicate the
next results and which factors influence this pattern in the
older adult population.

All in all, the age group with the highest mortality
from HIV/AIDS during the 2010-2020 period was the
younger older adults, aged between 60 and 69 years.
However, the major growing trend was verified in older
people over 69 years of age. During the analyzed period,
men were the most prevalent. We observed clusters of
lower mortality rates in more central regions of the state,
where there is greater urban, population, and economic
concentration. Clusters of high mortality rates were lo-
cated in regions further to the south and north of the
state, where places of greater social inequalities are con-
centrated. In this sense, it is necessary that the actions
aimed at HIV/AIDS for this population also consider the
geographic contexts, as these are of great importance in
the health-disease processes.
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Objetivo: O estudo tem como objetivo analisar a distribuicdo espaco-temporal da mortalidade em idosos que vivem com HIV/
AIDS no estado de Sdo Paulo, Brasil. Métodos: Estudo ecoldgico com abordagens temporal e espacial para analise da mortalidade
por HIV/AIDS em pessoas idosas no perfodo de 2010-2020 no estado de Sdo Paulo, Brasil. A analise das tendéncias temporais foi
realizada por meio da regressdo joinpoint e as analises espaciais foram realizadas usando o indice de Moran e o modelo bayesiano
empirico local. Resultados: Foram identificados 3.070 débitos por HIV/AIDS entre pessoas idosas e taxa de mortalidade de 51,71 por
100 mil habitantes no periodo de estudo. O método joinpoint revelou tendéncia crescente para as faixas etdrias de 70 a 79 anos
(variacdo percentual anual — APC=3,45 p=0,01) e 80 anos ou mais (APC=6,60, p=0,006) e de estabilidade para a popula¢do idosa geral
(APC=0,99, p=0,226). A distribuicdo espacial da taxa bruta de mortalidade demonstrou-se difusa em todo o estado. Apds suavizagdo
pelo estimador bayesiano, observou-se maior concentragdo nas mesorregiées ao leste. Na analise de Moran, foram observados
aglomerados das menores taxas de mortalidade em regiGes mais centrais e das altas taxas em regides mais ao sul e norte do estado.
Conclusao: O grupo etario em que ocorreu maior tendéncia de crescimento da mortalidade por HIV/AIDS durante o perfodo de
2010-2020 foi 0 de pessoas idosas com mais de 69 anos. Os aglomerados das altas taxas de mortalidade foram localizados em
regides mais ao sul e norte do estado, onde se concentram locais de maiores desigualdades sociais.
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