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Abstract

Objective: To identify trends in reported HIV/AIDS cases and annual reporting rates based on surveillance data, and
to describe the epidemiological characteristics of HIV/AIDS among older adults in the state of Maranhao.

Methods: This descriptive epidemiological study employed a quantitative approach using secondary data from 2014
to 2023. Data were collected in February 2024 from the HIV/AIDS Notifiable Diseases Information System. The var-
iables included year of diagnosis, age group, sex, race/skin color, education level, and exposure category. Annual rates
of reported HIV/AIDS cases were calculated for each year, and temporal trend analysis was performed using Prais—
Winsten regression. Epidemiological characteristics were examined using descriptive statistics.

Results: A total of 346 cases were reported. The highest annual reporting rate was recorded in 2016 (7.47 per 100,000
older adults), while the lowest was observed in 2023 (1.49 per 100,000 older adults). Temporal trend analysis indicated
a statistically significant decrease in the annual reporting rate of HIV/AIDS cases among older adults in the state (p <
0.05). Most cases occurred among males (67.9%), individuals aged 60—69 years (75.1%), those of mixed race/skin
color (64.2%), and heterosexual individuals (83%).

Conclusion: The annual reporting rate of HIV/AIDS cases among older adults declined during the study period. How-
ever, the epidemiological characteristics highlight the need to improve awareness and address existing taboos by openly
discussing sexuality and promoting all forms of prevention. These efforts are essential to ensuring healthy and safe

aging through shared responsibility.
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|l. Introduction Disease (GBD) study, HIV/AIDS remains a major global
public health challenge. In 2021, the global incidence of

According to estimates from the Global Burden of HIV/AIDS reached approximately 1.65 million cases



(95% uncertainty interval [UI]: 1.48—1.82 million). Be-
tween 1990 and 2021, the age-standardized incidence rate
(ASIR) showed a decreasing global trend, with an esti-
mated annual percentage change (EAPC) of —0.14%
(95% UI: —0.16 to —0.12). The highest age-standardized
incidence, detection, and mortality rates were observed in
regions with lower Socio-demographic Index (SDI), par-
ticularly in sub-Saharan Africa, demonstrating persistent
inequalities in the global distribution of HIV/AIDS bur-
den. Although global estimates demonstrate progress in
controlling the epidemic, HIV/AIDS continues to affect
diverse populations, including older adults, whose epide-
miological characteristics require specific attention due to
demographic aging and changes in disease patterns [1].

In Brazil's current demographic scenario, the pop-
ulation aged 60 years and older exceeds 32 million peo-
ple, representing approximately 15% of the country's total
population. Projections for 2060 estimate that Brazilians
will have an average life expectancy of up to 81 years,
representing substantial progress compared with the be-
ginning of the century, when life expectancy was approx-
imately 70 years, according to the Brazilian Institute of
Geography and Statistics (IBGE) [2].

Changes in the population structure, particularly
population aging, present major challenges, especially in
the healthcare sector. Addressing the specific needs of
older adults, both in terms of healthcare and social inte-
gration, requires a broader and more sensitive approach
from healthcare professionals and society as a whole [3].

Active and healthy aging involves maintaining
physical, mental, and social capacities throughout life,
enabling older adults to participate in society according
to their preferences, abilities, and needs while receiving
appropriate support when necessary [4].

Recent technological advances have contributed
significantly to improving quality of life. These develop-
ments have provided older adults with access to treat-
ments such as hormone replacement therapy and medica-
tions for erectile dysfunction, including sildenafil (Vi-
agra), enabling this population to explore new possibili-
ties for sexual activity. However, engaging in unsafe sex-
ual practices may increase the risk of acquiring several
infections, including Human Immunodeficiency Virus
(HIV) infection and other sexually transmitted infections
(STIs) [5-6].

Human Immunodeficiency Virus (HIV) infection
and Acquired Immunodeficiency Syndrome (AIDS) rep-
resent distinct but interconnected epidemiological condi-
tions. HIV infection refers to the presence of the virus in
the host, whereas AIDS represents the advanced stage of
infection characterized by severe immune dysfunction,
particularly involving CD4+ T lymphocytes. Although
antiretroviral therapy has substantially improved survival
among people living with HIV, AIDS remains an im-
portant public health outcome associated with late diag-

nosis and inadequate treatment access. The virus repli-
cates by integrating its genetic material into the DNA of
these cells, allowing continuous viral replication and in-
fection of new host cells [7]. HIV can be transmitted
through unprotected sexual intercourse, sharing contami-
nated needles, transfusion of infected blood, mother-to-
child transmission during pregnancy, childbirth, or
breastfeeding, and the use of non-sterile instruments [8].

AIDS was recognized as a global epidemic in the
early 1980s, following the identification of clusters of op-
portunistic infections and severe immunodeficiency
among previously healthy individuals. Subsequent retro-
spective investigations provided evidence of HIV infec-
tions occurring before the formal recognition of AIDS,
indicating that the virus had been circulating in human
populations earlier. In Brazil, the first officially reported
AIDS case occurred in 1980 in the state of Sdo Paulo [9].

According to data from the Brazilian Ministry of
Health, more than one million AIDS cases were reported
in the country between 1980 and 2023. During the same
period, more than 30,000 cases were recorded among in-
dividuals aged 60 years and older. These statistics under-
score the importance of increasing awareness and
strengthening access to healthcare services for the pre-
vention, care, and treatment of this disease [10].

Studies conducted in different regions of Brazil
have shown that many older adults maintain an active
sexual life characterized by desire and pleasure. How-
ever, they frequently engage in unprotected sexual prac-
tices, possibly because they do not perceive themselves
as being vulnerable to STIs, including HIV. Nevertheless,
global data on the distribution of these infections across
age groups challenge this perception, highlighting the im-
portance of prevention strategies specifically targeting
the older adult population [5,11-12].

Over the past decade, the prevalence of HIV/AIDS
among older adults has attracted increasing scientific at-
tention, reflecting growing concern regarding this age
group. In the state of Maranhao, previous studies have de-
scribed epidemiological characteristics of HIV infection
among older adults; however, analyses based on reported
HIV/AIDS cases over time remain limited. Considering
the socioeconomic and healthcare inequalities observed
among Brazilian regions, local investigations are essen-
tial because regional differences in access to health ser-
vices, diagnostic capacity, and epidemiological surveil-
lance may influence patterns of HIV/AIDS detection and
notification. Therefore, understanding the temporal be-
havior and epidemiological characteristics of reported
HIV/AIDS cases among older adults in Maranhao is es-
sential to support targeted prevention strategies, improve
healthcare planning, and strengthen actions directed to-
ward this population. Consequently, the lack of such anal-
yses limits a comprehensive understanding of the epide-
miological situation [13—14].

Considering the increase in life expectancy and




evidence that many older adults remain sexually active
throughout aging, understanding the dynamics of sex-
ually transmitted infections in this age group has become
essential [5,6]. Despite the relevance of this topic, studies
focusing on HIV/AIDS among older adults remain
scarce, particularly in regional settings such as Maranhao,
where sociocultural factors and limited access to infor-
mation and healthcare services may increase this popula-
tion's vulnerability. Region-specific analyses can identify
epidemiological patterns and support the development of
more effective preventive strategies tailored to the unique
characteristics of aging [4,6].

Brazil presents important regional inequalities in
health conditions and access to healthcare services, with
greater socioeconomic vulnerabilities historically ob-
served in the North and Northeast regions. In this context,
Maranhdo presents specific challenges related to social
determinants of health, healthcare accessibility, and epi-
demiological surveillance capacity, which may influence
the diagnosis, notification, and management of
HIV/AIDS cases. Therefore, regional analyses are essen-
tial to identify local epidemiological patterns and support
public health strategies adapted to the specific needs of
older adults in Maranhao [1-2].

Based on this context, the present study aimed to
determine the annual rate of reported HIV/AIDS cases
trend and describe the epidemiological characteristics of
HIV/AIDS among older adults in the state of Maranhdo,
Brazil, from 2014 to 2023.

2. Materials and methods

This was a descriptive epidemiological study
with a quantitative approach conducted in the state
of Maranhdo, located in northeastern Brazil. Second-
ary data were collected in February 2024 from the
Notifiable Diseases Information System (SINAN),
available through the database of the Department of
Informatics of the Brazilian Unified Health System
(DATASUS), using the publicly accessible TAB-
NET generic tabulator [15-16].

The study included HIV/AIDS cases among
individuals aged 60 years or older residing in Mara-
nhdo, Brazil, diagnosed between 2014 and 2023.
Cases were selected according to the year of diagno-
sis, and each record was assigned to the correspond-
ing calendar year. Duplicate records were identified
and removed before the analysis to avoid overesti-
mation of the number of reported cases.. The follow-
ing variables were analyzed: age (60—69 years, 70—
79 years, and 80 years or older), sex (male and fe-
male), race/skin color (White, Black, Asian, Brown,
and unknown), educational level (illiterate, incom-
plete 1st—4th grade of elementary school, complete
4th grade of elementary school, incomplete 5th—8th

grade of elementary school, complete elementary
school, incomplete high school, complete high
school, incomplete higher education, complete
higher education, and unknown). The hierarchical
exposure category (HEC), as defined in SINAN, was
analyzed as an epidemiological classification of re-
ported exposure categories, including homosexual,
bisexual, heterosexual, shared use of injectable
drugs, vertical transmission, and unknown. This
classification reflects the information available in
the surveillance system and does not provide de-
tailed information regarding sexual practices, part-
ner characteristics, or contextual factors associated
with HIV transmission.

Population data were obtained in February
2024 from the Brazilian Institute of Geography and
Statistics (IBGE) Automatic Recovery System
(SIDRA) database [2].

The annual rate of reported HIV/AIDS cases
among older adults was estimated by dividing the
number of HIV/AIDS cases recorded in SINAN
among individuals aged 60 years or older, classified
according to the year of diagnosis, by the
corresponding population of older adults residing in
the state of Maranhdo during the same year, as
estimated by the Brazilian Institute of Geography
and Statistics (IBGE). Duplicate records were
identified and removed before the analysis to avoid
overestimation of the number of reported cases. The
resulting value was multiplied by a constant of
100,000 and expressed as the annual rate of reported
HIV/AIDS cases per 100,000 older adults.

This indicator represents the occurrence of
HIV/AIDS cases diagnosed and recorded by the
surveillance system in relation to the older adult
population for each year of the study period.
Because the numerator was based on surveillance
records of diagnosed and reported cases, this
measure should be interpreted as a surveillance-
based indicator of reported HIV/AIDS cases rather
than a direct estimate of HIV/AIDS prevalence or
the total number of individuals living with
HIV/AIDS in the population.

As SINAN is a passive surveillance system,
this indicator may be influenced by limitations
inherent to notification databases, including possible
underreporting, delayed notification, incomplete
updating of historical records, and variations in the
completeness of surveillance information over time.
Therefore, temporal changes in reported cases
should be interpreted with caution and considered in
the context of the characteristics and limitations of
surveillance-based data [4].

Epidemiological variables were analyzed us-
ing descriptive statistics and presented as absolute




and relative frequencies. Missing or unknown infor-
mation recorded in SINAN was maintained as a spe-
cific category in the descriptive analysis, without im-
putation, to preserve the characteristics of the origi-
nal surveillance database. The potential influence of
missing information on the interpretation of varia-
bles with higher proportions of unknown records
was considered in the discussion. Statistical analyses
were performed using IBM SPSS Statistics version
24.0.

To determine the temporal trend in reported
HIV/AIDS cases among older adults in the state of
Maranhdo, Prais—Winsten regression models were
applied. The annual rates of reported HIV/AIDS
cases were transformed using the natural logarithm
before regression analysis. The presence of serial
autocorrelation in the annual time-series data (2014—
2023) was assessed using the Durbin—Watson test.
When autocorrelation was identified, the Prais—
Winsten model was used to correct first-order
autocorrelation (AR(1)) and provide more reliable
estimates of temporal trends.

The annual percentage change (APC) and its
corresponding 95% confidence interval were
calculated using the exponential transformation of
the regression coefficient, according to the formula:
APC = (ef — 1) x 100. The confidence interval was
obtained by applying the same transformation to the
lower and upper limits of the regression coefficient.
The model included year as the independent
variable, and the estimated regression coefficient ()
was used to calculate the APC. The trend was
classified as increasing, decreasing, or stationary
according to the statistical significance of the
regression coefficient, considering a significance
level of 5%.

As a limitation inherent to the use of second-
ary surveillance data, the estimates derived from SI-
NAN should be interpreted considering possible de-
lays in notification, underreporting, and variations in
the completeness of records. Additionally, because
SINAN is based on passive surveillance, it does not
provide active clinical follow-up of individuals pre-
viously reported, which may influence estimates
based on reported cases over time.

This study used exclusively information ob-
tained from publicly available databases, including
DATASUS. Therefore, approval by a Research Eth-
ics Committee was not required, in accordance with
Brazilian National Health Council Resolution No.
510/2016, which exempts studies using publicly
available data or public-domain databases without
the possibility of individual identification from ethi-
cal review.

3. Results

Between 2014 and 2023, a total of 346 HIV/AIDS
cases were reported in the state of Maranhdo. The annual
rate of reported HIV/AIDS cases ranged from 1.49 to 7.47
cases per 100,000 older adults during the study period.
The highest annual rate was observed in 2016 (7.47 cases
per 100,000 older adults), whereas the lowest was ob-
served in 2023 (1.49 cases per 100,000 older adults). The
annual variation in the rate of reported HIV/AIDS cases
throughout the study period is presented in Figure 1.

Figure 1. Annual prevalence of reported HIV/AIDS
cases among older adults per 100,000 older adults in Ma-
ranhdo, Brazil, 2014-2023.

7.47

8 7.20

596 | 6.09
5.39

5 4.7

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: Research data, 2024.

Regarding the temporal trend analysis, the results
indicated a statistically significant decreasing trend in
HIV/AIDS prevalence among older adults throughout the
study period (p < 0.05). The model showed a moderate
fit, with an adjusted R? of 0.521, suggesting that
approximately 52.1% of the variation in prevalence was
explained by time (Table 1). The Annual Percentage
Change (APC) indicated an average annual reduction of
11.46% in HIV/AIDS prevalence among older adults in
Maranhdo over the study period, despite an increase
observed during the initial years.

Table 1. Estimates from the Prais—Winsten regression
model for the temporal trend in HIV/AIDS prevalence
among older adults in Maranhdo, Brazil, 2014-2023.

Coefficient
Variable 95% CI p-value
()]
(1.716 —
Intercept 2.1761 0.001
2.636)
(-0.206 — -
Time -0.1217 0.011
0.037)




aes | C1862%

APC () 3.63%)
. 0

Adjusted R? 0.521 - -

Source: Research data, 2024.

Regarding the epidemiological characteristics, Ta-
ble 2 summarizes the sociodemographic and epidemio-
logical profile of older adults diagnosed with HIV/AIDS
during the study period. Individuals aged 60—69 years ac-
counted for the largest proportion of reported cases
(75.1%) during the study period. Most affected individu-
als were male (67.9%). Concerning the hierarchical expo-
sure category (HEC), the heterosexual exposure category
was the most frequently reported classification, account-
ing for 83.0% of the cases. Individuals identified as
Brown (mixed race) represented the largest racial/skin
color group (64.2%). Regarding educational attainment,
the highest proportion of confirmed cases occurred
among individuals with incomplete elementary education
(1st—4th grades), representing 22.8% of the total. Individ-
uals identified as Brown (mixed race) represented the
largest racial/skin color group (64.2%). Regarding educa-
tional attainment, the highest proportion of confirmed
cases occurred among individuals with incomplete ele-
mentary education (1st—4th grades), representing 22.8%
of the total.

Missing or unknown data were observed for se-
lected epidemiological characteristics, including hierar-
chical exposure category (8.4%), race/skin color (4.3%),
and educational level (15.6%).

Table 2. Epidemiological characteristics of older adults
with HIV/AIDS residing in and reported from the state of
Maranhio, Brazil, 2014-2023.

Variable N (%)
Age group

60—69 years 260 75.1
70-79 years 68 19.7
>80 years 18 5.2
Sex

Male 235 67.9
Female 111 32.1

Hierarchical exposure category (HEC)
52
2.0

Homosexual 18

Bisexual 7

Heterosexual 287 83.0

Injection drug use | 0.3

(IDU)!

Vertical transmission? 4 1.1

Unknown* 29 8.4

Race/Skin color

White 48 13.9

Black 60 17.3

Asian 1 0.3

Brown (mixed race) 222 64.2

Unknown* 15 43

Educational level

Illiterate 72 20.8

Incomplete elementary 79 22.8

education (1st—4th

grades)

Complete 4th grade of 17 5.0

elementary education

Incomplete elementary 51 14.7

education (5th—8th

grades)

Complete elementary 25 7.2

education

Incomplete high school 2 0.6

Complete high school 33 9.5

Incomplete higher edu- 2 0.6

cation

Complete higher edu- 11 32

cation

Unknown* 54 15.6
Total 346 100.0

! Injection drug use (IDU). 2 Vertical transmission.
*Unknown/missing information was maintained as a cat-
egory and included in the descriptive analysis.

Source: Research data, 2024.

An additional limitation concerns the use of sur-
veillance data extracted from SINAN in February 2024,




considering that the study period included cases diag-
nosed until December 2023. Surveillance databases may
undergo continuous updating, and more recent years may
be more susceptible to incomplete recording at the time
of data extraction. Although duplicate records were re-
moved, the available surveillance data do not allow a di-
rect estimation of all individuals living with HIV/AIDS
in the population. Therefore, the annual indicators pre-
sented in this study should be interpreted as rates of re-
ported HIV/AIDS cases identified by the surveillance
system, rather than as population prevalence estimates. .

4. Discussion

The present study identified an increase in re-
ported HIV/AIDS cases among older adults during 2015
and 2016, reaching 7.20 and 7.47 cases per 100,000 older
adults, respectively. This increase should be interpreted
cautiously, as surveillance-based indicators may reflect
changes in diagnosis, access to testing, healthcare utiliza-
tion, and notification practices, in addition to possible
changes in HIV transmission dynamics. Previous studies
have demonstrated increasing trends in HIV/AIDS indi-
cators among older adults in Brazil, highlighting that fac-
tors such as unprotected sexual practices, limited access
to information specifically targeted to this age group, and
low perceived risk of infection may contribute to vulner-
ability in this population [15, 17-18].

Although the Prais—Winsten regression demon-
strated a statistically significant decreasing trend in re-
ported HIV/AIDS cases among older adults, the adjusted
R? value (0.521) indicates that part of the variability ob-
served over time was not explained solely by the temporal
component. This unexplained variation may be influ-
enced by external factors not evaluated in the present
study, including changes in HIV testing strategies, local
prevention campaigns, healthcare access, clinical prac-
tices related to diagnosis, reporting patterns among
healthcare professionals, and possible fluctuations in un-
derreporting within surveillance systems. Therefore, the
observed decline should be interpreted cautiously, as it
may reflect a combination of epidemiological changes
and variations in diagnosis and notification processes
[3,10].

The Prais—Winsten regression identified a statisti-
cally significant decreasing trend in the annual rate of re-
ported HIV/AIDS cases among older adults in Maranhao
between 2014 and 2023 (APC = —11.46%; 95% CI:
—18.62% to —3.63%; p = 0.011). This finding indicates
that the surveillance-based rate of HIV/AIDS cases diag-
nosed and recorded during the study period decreased
over time. However, this decline should be interpreted
with caution because the indicator analyzed was based on
reported cases recorded in the surveillance system and
does not represent a direct estimate of the total number of

people living with HIV/AIDS. Therefore, the observed
reduction in reported cases should not be interpreted as a
confirmed decrease in HIV/AIDS prevalence among
older adults in Maranhdo.

Several factors may influence temporal variations
in reported HIV/AIDS cases, including changes in access
to HIV testing, diagnostic practices, healthcare utiliza-
tion, case detection, and the completeness and timeliness
of surveillance records. Thus, the decreasing trend ob-
served in this study may reflect changes in the underlying
epidemiological scenario, changes in the identification
and reporting of cases, or a combination of these factors.
However, the present study did not evaluate testing cov-
erage, diagnostic delays, or notification completeness
over time; therefore, these factors cannot be considered
definitive explanations for the observed decline. They
should instead be considered relevant aspects when inter-
preting surveillance-based temporal trends [7].

The significant decreasing trend observed in re-
ported HIV/AIDS cases among older adults (APC =
—11.46%) should be interpreted with caution. Although
improvements in prevention strategies, expansion of HIV
testing, and advances in clinical management may have
contributed to changes in the epidemiological scenario,
the reduction observed in surveillance data may also re-
flect variations in diagnosis and notification processes.
During the COVID-19 pandemic period (2020-2023),
healthcare systems experienced disruptions that affected
several routine services, including screening, diagnosis,
and follow-up activities. Therefore, the observed decline
may represent a combination of epidemiological changes
and variations in surveillance sensitivity rather than a di-
rect reduction in HIV transmission alone [3,8,10,17].

The findings indicate that HIV/AIDS cases oc-
curred predominantly among individuals aged 60—69
years. Similar results have been reported in studies con-
ducted in the Brazilian states of Sergipe and Piaui, where
64.9% of cases were concentrated within the same age
group [19-20]. Conversely, the proportion of reported
cases decreased among individuals aged 70-79 years
(19.7%) and those aged 80 years or older (5.2%). These
findings indicate that reported HIV/AIDS cases were
more concentrated among individuals aged 60—-69 years;
however, they do not establish an age-related risk gradi-
ent, since age-specific population denominators were not
evaluated.This decline may be associated with several
factors, including reduced self-esteem, loss of a sexual
partner, decreased libido, and the onset of common age-
related health conditions such as erectile dysfunction, car-
diovascular diseases, and benign prostatic hyperplasia
[21-22].

In the present study, males accounted for the ma-
jority of HIV/AIDS cases (67.9%). A study conducted in




the state of Sdo Paulo reported similar findings, empha-
sizing the higher occurrence of HIV/AIDS among older
men. This pattern may be related to lower acceptance of
condom use within this population, influenced by factors
such as reduced sexual sensitivity, concerns about erectile
function, and refusal to use condoms due to monogamous
relationships or having a stable partner [9].

Despite the higher number of cases among men,
stigma surrounding HIV/AIDS remains prevalent. Many
older men have difficulty accepting a positive diagnosis
because they continue to associate HIV infection primar-
ily with sex workers, men who have sex with men, and
people who inject drugs [23].

With respect to the hierarchical exposure category
(HEC), heterosexual exposure was the most frequently
reported classification, accounting for 83.0% of reported
cases.This finding may reflect the widespread misconcep-
tion that sexually transmitted infections, including
HIV/AIDS, primarily affect younger populations. Fur-
thermore, inadequate communication by some healthcare
professionals, often characterized by insensitive or inac-
cessible language, may cause discomfort among older pa-
tients when discussing sexual health. Consequently, pre-
ventive interventions targeting this age group become
more difficult to implement, and discussions about sexual
health frequently occur only after diagnosis, when coun-
seling focuses mainly on preventing transmission to sex-
ual partners [24-27].

Regarding race/skin color, individuals identified
as Brown (mixed race) accounted for the highest propor-
tion of reported cases (64.2%). Similar findings have been
reported in studies conducted across different regions of
Brazil, where Brown individuals consistently represented
the largest proportion of people living with HIV/AIDS
[3,13,28]. It is important to note that, according to the
2010 and 2022 Brazilian population censuses, the propor-
tion of individuals self-identifying as Brown increased by
11.9% nationwide [2]. Nevertheless, race/skin color is a
self-reported variable, and inaccuracies may occur if
healthcare professionals misinterpret or incorrectly rec-
ord an individual's self-identification [13,28].

The higher occurrence of HIV/AIDS among
Brown individuals observed in this study is consistent
with national epidemiological data. According to the
2023 Black Population Health Epidemiological Bulletin,
Black individuals, particularly those who identify as
Brown, are disproportionately affected by new HIV in-
fections and progression to AIDS. This disparity is evi-
dent across multiple age groups and population sub-
groups, including young people, older adults, pregnant
women, and Black women, highlighting the intersection
of social vulnerability, structural racism, and unequal ac-
cess to prevention and healthcare services [28].

Similar findings have been reported among older
adults in Brazil, with lower educational levels frequently
observed among individuals affected by HIV/AIDS.

Studies assessing HIV/AIDS knowledge among older
adults also highlight the importance of strengthening
health education strategies focused on prevention and
awareness [29]. Older adults with lower educational at-
tainment often retain outdated perceptions of HIV infec-
tion, associating the disease with drug use, promiscuity,
or even divine punishment [6].

With respect to missing information, unknown
values were identified for the hierarchical exposure cate-
gory (8.4%), race/skin color (4.3%), and educational level
(15.6%). Previous studies have likewise reported high
levels of underreporting and incomplete notification rec-
ords [6,30-31]. The presence of missing data represents
an important limitation, as it compromises the compre-
hensive assessment of the current epidemiological sce-
nario.

The epidemiological profile of HIV/AIDS among
older adults in Maranh&o should be interpreted consider-
ing the regional and structural characteristics of the state.
Maranhao, located in the Northeast region of Brazil, pre-
sents important socioeconomic and healthcare inequali-
ties, including differences in the availability and organi-
zation of health services among municipalities. These dis-
parities may influence access to HIV testing, diagnosis,
clinical follow-up, and the completeness of notification
records. Therefore, variations observed in surveillance
data may reflect not only epidemiological differences but
also local healthcare infrastructure and surveillance ca-
pacity. Strengthening decentralized strategies within pri-
mary healthcare services may contribute to earlier diag-
nosis and improved monitoring of HIV/AIDS among
older adults in the state [2,10].

The persistent underreporting of HIV/AIDS cases
in Brazil compromises the accuracy of epidemiological
statistics and negatively affects the planning of preven-
tion strategies, treatment programs, control measures for
new infections, and long-term follow-up of diagnosed in-
dividuals.  Improving  healthcare  professionals'
knowledge regarding HIV/AIDS surveillance is essential
to ensure accurate data collection and proper completion
of notification forms, thereby increasing awareness of the
importance of high-quality epidemiological information
[32].

The findings of the present study highlight several
public health needs, particularly in light of the identified
limitations. Improving data collection through the train-
ing of healthcare professionals and the implementation of
more rigorous and standardized reporting systems is es-
sential. Furthermore, strengthening public health policies
by developing strategies that expand access to and appro-
priate use of healthcare services is crucial, with particular
emphasis on educational campaigns specifically targeting
older adults. Such initiatives should provide clear infor-
mation on HIV prevention and the correct use of con-
doms, contributing to stigma reduction and increased
awareness.




The use of SINAN/DATASUS surveillance data
represents an important source for monitoring HIV/AIDS
patterns; however, these data are subject to limitations in-
herent to passive notification systems. Possible delays in
reporting, underdiagnosis, underreporting, and differ-
ences in the completeness of recorded information may
affect the observed trends. Therefore, the findings should
be interpreted as patterns of reported HIV/AIDS cases
based on surveillance data rather than as a direct measure
of the absolute clinical prevalence of infection in the pop-
ulation.

Furthermore, because SINAN is not an active clin-
ical follow-up system, annual estimates may be influ-
enced by the persistence of historical notifications and the
absence of individual-level linkage with mortality data-
bases. Consequently, the results should not be interpreted
as an absolute estimate of the number of individuals cur-
rently living with HIV/AIDS in Maranhdo, but rather as
temporal patterns of reported cases identified through the
surveillance system.

The presence of incomplete information in sur-
veillance databases also represents an important limita-
tion. In this study, variables such as educational level and
hierarchical exposure category presented missing rec-
ords, which may affect the precision of the distribution of
some categories, particularly those with smaller frequen-
cies, such as injection drug use and vertical transmission.
However, unknown information was retained as a cate-
gory rather than excluded or imputed, allowing the results
to reflect the completeness characteristics of the original
SINAN database.

Finally, the interpretation of the hierarchical expo-
sure category should be considered with caution. Alt-
hough heterosexual exposure represented the most fre-
quently reported category in this study, this classification
reflects the categories available in SINAN and does not
capture detailed information regarding sexual practices,
partner characteristics, gender dynamics, or contextual
aspects of HIV transmission. Therefore, these findings
should be interpreted as patterns of reported exposure cat-
egories rather than as a complete characterization of
transmission mechanisms among older adults.

5. Conclusions

An increase in HIV/AIDS prevalence rates was
observed in 2015 and 2016, reaching 7.20 and 7.47 cases
per 100,000 older adults, respectively, followed by a de-
cline to 1.49 cases per 100,000 older adults in 2023. Over-
all, the temporal trend in HIV/AIDS prevalence among
older adults was decreasing throughout the study period.
Regarding the epidemiological profile, most reported
cases occurred among males aged 60—69 years, with low
educational attainment, self-identified as Brown (mixed

race), and with heterosexual exposure being the most fre-
quently reported hierarchical exposure category. How-
ever, the study also identified a substantial proportion of
missing or unknown information in the hierarchical expo-
sure category (HEC), race/skin color, and educational
level variables, highlighting the need to improve data col-
lection and notification processes to achieve a more com-
prehensive and accurate understanding of the HIV/AIDS
epidemiological scenario among older adults.

These findings highlight the importance of
strengthening HIV/AIDS prevention, diagnosis, and
monitoring strategies directed toward older adults in Ma-
ranhdo. Primary healthcare services should incorporate
routine approaches to sexual health among older adults,
including risk assessment, access to HIV testing, counsel-
ing, prevention strategies, and continuous education of
healthcare professionals regarding sexuality and sexually
transmitted infections in aging populations. In addition,
strengthening surveillance practices and improving the
completeness of notification records are essential to sup-
port more accurate epidemiological monitoring and the
development of targeted public health interventions.
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