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ABSTRACT

This study aimed to analyze the temporal trend of incidence rates of HIV/Aids cases in the
northwest of the State of Parana. Ecological study of analysis of time series with data referring to
notifications of HIV//Ais in the 15th Regional Health of the State of Parana, from 2009 to 2019.
The access to notification and health problems information system occurred in the month of June
2020. The Mann-Kendall test was used to verify the existence of a trend in the annual case series.
The total grade showed an increasing trend, the most significant increase was in men (tau of 0.96),
over 65 years old and between 20 and 34 years old (0.64 and 0.56, respectively), with university
education and high school (0.89 and 0.78, respectively). There was no significant increase in death
rates. There was an increase in the temporal trend in most of the analyzed incidence rates of
HIV/Aids cases.
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RESUMO

Objetivou-se analisar a tendéncia temporal das taxas de incidéncia dos casos de HIV/Aids no
noroeste do Estado do Parand. Estudo ecolégico, de andlise de séries temporais com dados
referentes as notificagdes de HIV/Aids na 152 Regional de Salde do Estado do Parané no periodo
de 2009 a 2019. O acesso ao sistema de informacao de notificacdo e agravos ocorreu no més de
junho de 2020. Foi utilizado o teste de Mann-Kendall para verificar a existéncia de tendéncia nas
séries anuais de casos. A série total apresentou tendéncia crescente, e 0 aumento mais expressivo
foi em homens (tau de 0,96) acima de 65 anos e de 20 a 34 anos (0,64 e 0,56, respectivamente),
com ensino superior e médio (0,89 e 0,78, respectivamente). Ndo houve aumento significativo nos
6bitos. Observou-se crescimento da tendéncia temporal na maioria das taxas analisadas de
incidéncia dos casos de HIV/Aids.

Palavras-chave: Epidemiologia descritiva. Infec¢fes por HIV. Sistemas de informagao em sadde.
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INTRODUCTION

More than 30 years after the
emergence of the human immunodeficiency
virus (HIV), the acquired
immunodeficiency syndrome (AIDS) is still
considered a pandemic and a serious public
health problem in Brazil and worldwide®.
The HIV epidemic has highlighted the
various weaknesses, such as social
inequality, violence and discrimination?,

In Brazil, the first HIV-positive
diagnosed case took place in the 1980s,
since then, more than one million cases of
AIDS have been reported. The country has
registered, annually, an average of 39
thousand new cases in the last five years®.
Brazil is also the one that accumulates the
most cases of new HIV infections in Latin
America, equivalent to 40% new infections,
however, it is the only one that offers pre-
exposure prophylaxis (PrEP) through the
public health system. The highest AIDS
detection rates in the country are
concentrated in the Southeast and South
regions. However, in the last ten years,
these regions showed a decreasing trend,
from 23.2 and 32.7 in 2009, to 15.4 and 22.8
cases per 100,000 inhabitants in 2019,
corresponding to a drop of 33.6% and
30.3%, respectively?.

Also, in 2019 in the country, the
Information System for Notifiable Diseases
(SINAN) received 41,909 new HIV
notifications and 37,308 new AIDS cases.
From 1980 to June 2019, there were a total
of 982, 129 cases of AIDS identified in the

country, with a detection rate of
17.8/100,000 inhabitants®.

Considering other disease control
programs, Brazil continues to face AIDS in
an eminent way, in the defense of human
rights, with promotion and prevention
campaigns, free distribution of medicines
through highly potent antiretroviral therapy
by the Unified Health System (SUS) and
with the implantation and implementation
of specialized services for the assistance of
People Living with HIV/AIDS (PLWHA)®.

Since the onset of the disease, several
changes have been observed in the
epidemiological profile, including its
transmission without restriction to risk
groups, spreading the possibility of
infection to all people. As of 2009, cases of
HIV/AIDS have suffered a downward trend
in women and an exponential increase
among adolescents (13 to 19 years old) and
in the category of men who have sex with
men (MSM)’.

Some studies demonstrate diffuse
moments in the history of HIV/AIDS in
Brazil, which are intertwined with the
history of public policies in the country.
Thus, the appearance of the first cases was
marked by the negligence of government
authorities, especially at the federal level,
accompanied by an influx  of
discrimination, fear and stigma®. From 1993
to the current stage, it is defined by the
reorganization of the National STI/AIDS
Program and by the establishment of the
epidemic control policy, resulting from
bank loans to the Brazilian government®.
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With the prevention and control of
AIDS in mind, the state of Parana
decentralized to municipalities the rapid
HIV tests. The state is composed of four
macro-regions, east, west, north and
northwest. The northwest macro-regional is
divided into five Regional Health,
integrating the 15th Regional Health
Division object of study in this research. It
is the largest in the northwest macro-region,
comprising 30 municipalities, with an
estimated population of 816,771, The
STI/AIDS outpatient clinic promotes daily
actions, in partnership with municipal
secretariats, aimed at monitoring the
disease, receiving and monitoring cases and
dispensing medication, justifying the
importance of surveying the incidence of
HIV/AIDS cases.

Therefore, it is necessary to develop
strategies that promote the quality of
epidemiological surveillance and the
dissemination of information, which can
support the management of actions for the
promotion, protection and prevention of
HIV and AIDS, and changes in health
indicators for the general population, key
populations and PLWHA. Thus, this study
aimed to analyze the temporal trend in
incidence rates of HIV/AIDS cases in the
15th Regional Health Division of the state
of Parand, in general and for certain
characteristics.

METHOD

This was an ecological, descriptive,
retrospective study, based on the analysis of

time series with data on HIV/AIDS
notifications in the 15th Regional Health
Division (RS) of the state of Parana, from
2009 to 2019. Data were obtained by
consulting the Information System for
Notifiable Diseases (SINAN) of the 15th
RS made available by the institution.

Information was collected regarding
notifications from 2009 to 2019. This study
period was chosen as it contains the most
complete and current records available at
SINAN. Access to SINAN occurred in June
2020, based on available information, the
researchers developed an instrument in
order to systematize data collection. For
this, electronic spreadsheets were built in
the Microsoft Office Excel 2019 program,
they were doubled tabulated and the
inconsistencies corrected. This process was
reproduced for the variables: case definition
(AIDS, HIV+, death), education (illiterate,
children education, elementary school, high
school, higher education), age group (10 to
14,1510 19, 20 to 34, 35 to 49, 50 to 64, 65
to 79) and gender (male and female).

For the following analyses, the
number of HIV/AIDS cases was corrected
according to the population estimate
provided by IBGE in each of the years
evaluated. It is noteworthy that in addition
to the total population (used to correct the
total number of cases and by definition:
HIV/AIDS, HIV+ and death), IBGE
publications also present estimates per age
group and gender, used to correct the
respective characteristics. In addition, the
distribution of the level of education of the
population in the micro-region of Maringa
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was considered for the correction of the
analysis by education.

Thus, the following analyses refer to
the rate of cases per 100,000 inhabitants,
according to each profile evaluated, and
only the division by category was not
considered.

At first, a descriptive analysis of the
results was performed to obtain line graphs,
in order to characterize the behavior of the
annual case series. The line graph of a time
series presents the values of the variable in
question for each month or year of the
evaluated period, in order, linked by a
single line.

To check for a trend in the annual case
series, the Mann-Kendall test was used. The
Mann-Kendall non-parametric test assesses
the presence of a trend in a time series,
whether linear or non-linear!!. If the series
x;, with t = 1,...,n, the Mann-Kendall S
statistics represents the number of positive
differences minus the number of negative
differences of all comparisons considered.
Furthermore, the statistics in which tau is
the Mann-Kendall © was obtained, whose

sign indicates whether the trend is
increasing (t>0) or decreasing (1<0). All
analyses were performed with the aid of the
statistical environment R (R Development
Core Team), version 3.5.

The project was approved by the
Research Ethics Committee of the State
University of Maringd (COPEP/UEM),
under opinion 4178321 and CAAE
31370720.0.0000.0104, respecting all the
precepts of resolution 466/2012 and
510/2016. And obtained authorization from
the Ethics Committee of the 15th Regional
Health Division of the state of Parana.

RESULTS

The analysis of time series (Figure
1) revealed that in 2009, the first year of the
period evaluated, the HIV/AIDS rate was
approximately 20 per 100,000 inhabitants,
with a decrease in the following year and
showing a constant growth since then. In
2019, the number exceeded 50/100,000,
about three times more than in 20009.
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Figure 1. Temporal evolution of HIV/AIDS incidence coefficients, per 100,000 inhabitants, 15th Regional
Health Division, state of Parana, from 2009 to 2019. Maringd, State of Parana, Brazil, 2021.

It is observed in Figure 2 that, in the
definition category, HIV+ rates showed a
high increase, from a rate of less than 5
cases per 100,000 inhabitants in 2009 to a
rate of more than 30 cases per 100,000 in
2019, in the same period, deaths remained
constant. In the education category, it is
noteworthy that the greatest growth refers
to higher education, followed by high
school, in which the rate increased from 25
to 150 and 75 cases per 100,000 inhabitants,

respectively. In 2009, about 25 cases were
observed in the age group from 20 to 34
years, while this same age group surpassed
125 cases per 100,000 inhabitants at the end
of the period, in 2019. On the other hand,
the growth of cases observed in children
and adolescents up to 19 years old was
milder. Finally, the figure below illustrates
that in males the cases had a significant
growth, from 25 cases in 2009 to 80 cases
per 100,000 inhabitants in 2019.
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Figure 2. Distribution of HIVV/AIDS incidence coefficients, per 100,000 inhabitants, according to exposure category, education, gender and age group, 15th Regional Health
Division, state of Parana, from 2009 to 2019. Maringa, State of Parana, Brazil, 2021.
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Table 1 lists the results of the Mann-
Kendall non-parametric test for the number
of HIVV/AIDS cases from 2009 to 2019. The

total series showed a strong positive trend

(tau of 0.93), which was statistically
significant (p value < 0.001), at the 5% level

of significance.

Table 1. Mann-Kendall test result of the annual HIV/AIDS case series, total and by characteristic, 15th
Regional Health Division, state of Parand, from 2009 to 2019. Maring4, State of Parana, Brazil, 2021

Z Tau P

Total 3.97 0.93 <0.001*
Definition

HIV/AIDS 1.79 0.42 0.087

Death -0.23 -0.05 0.876

HIV+ 3.97 0.93 <0.001*
Education

Illiterate 0.39 0.09 0.755

Elementary school 1.48 0.35 0.161

High school 3.35 0.78 0.001*

Higher education 3.81 0.89 <0.001*
Age group

10to 14 0.00 0.00 1.00

15t0 19 1.48 0.35 0.16

20 to 34 241 0.56 0.019*

35t049 241 0.56 0.019*

50 to 64 2.10 0.49 0.043*

65to 79 2.73 0.64 0.008*
Gender

Male 4.13 0.96 <0.001*

Female 2.73 0.64 0.008*

* p-value < 0.05.

In terms of education, there was a
significant positive trend for higher
education and high school, especially for
the last grade (tau of 0.89). Regarding age
groups, only 10 to 14 and 15 to 19 years old
did not show a significant trend. The most
significant increase was observed in the 65
to 79 age group (tau of 0.64). It is
noteworthy that the data showed an
increasing trend in all age groups from 20
years onwards.

Both males and females showed a
significant positive trend, especially males,
whose tau coefficient reached 0.96.

DISCUSSION

From the second year evaluated,
there was an increasing and constant trend
in cases of PLWHA, and in 2019 this
number tripled compared to cases reported
in 2009. Regarding deaths, the number
remained low throughout the period. It is
noteworthy an exponential increase in
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HIV/AIDS cases in the young population,
aged 20 to 34 years, and a significant
increase in rates among the elderly, males
and people with higher education and high
school, at the end of 20109.

Reaffirming these data, according to
the 2019 Epidemiological Bulletin, in the
period from 2009 to June 2019, it was
observed that most cases of HIV infection
are in the range of 20 to 34 years, with a
percentage of 52.7% cases. Regarding
education, most had completed high school,
representing 20.7% total. Then, 12.1%
cases with incomplete education, between
the 5th and 8th grades, were observed.
Furthermore, a total of 69.4% cases in men
and 30.6% in women were reported. The
sex ratio for 2019 was 26 men for every ten
women?.

A study carried out with secondary
data of HIV/AIDS cases notified between
1980 and 2015 in the state of Rio Grande do
Sul, showed that, among the periods
studied, the detection rate of HIV/AIDS
cases in the state increased by 19.9 times.
From 1980 to 2015, of the total number of
cases registered in the state, 59.3% were
male and 40.6% female!?.

A similar study was carried out in
Campinas, state of Sdo Paulo, with the
objective of analyzing the temporal trend of
the incidence coefficients of HIV/AIDS
infection between 1980 and 2016. Of the
notified cases, 70.9% were male and
evidenced the resurgence of the HIV
epidemic in the population of men who
have sex with men. These data reflect
continuous risky sexual behavior and lack

of concern about the infection, given the
idea that AIDS is a disease with treatment?3,

The same study pointed out that the
death rates showed a sharp drop after 1995.
The reduction in deaths can be attributed to
the positive impact of early detection
policies and access to clinical and
therapeutic follow-up of individuals with
HIV and AIDS in the city!®. On the other
hand, a documentary research identified
underreporting of AIDS deaths in Brazil,
through the pairing between the Mortality
Information System and the Hospital
Information System, for the years from
2008 to 2012. These results serve as a
warning of the need for a better certification
of the causes of death among patients with
AIDS™,

Another study carried out with
secondary data from 112 medical records of
a Testing and Counseling Center (CTA)
showed an important predominance of the
20 to 39 years group and a higher incidence
of males. In relation to education, 35
records registered eight to 11 years of
study'®. The knowledge of the higher
prevalence of the disease in males is
important to guide public policies and give
greater focus to men’s health. For this,
sensitization and awareness actions have
been carried out, particularly regarding the
use of male condoms?®.

As a relevant result of the present
study, the growing trend of HIV/AIDS
notifications in the elderly stands out. A
Northeastern study corroborates data from
this study and demonstrated that elderly
people aged 80 years and over had higher

Saud Pesq. 2022;15(1):e-9788 - e-ISSN 2176-9206



Silva, Bellini, Silva-Régo, Santos, Salci, Paiano, Radovanovic

mortality, which is an inherent factor in the
decrease in the individual’s functional and
cognitive capacity, in addition to the fact
that, when there is a late diagnosis, the
chances of survival are reduced. Specific
campaigns are required for intervention
about safe sex also among the elderly, as
well as the development of public policies
aimed at sexuality in aging®’.

In this perspective, it is important to
emphasize that the HIV/AIDS epidemic is
still a worrying scenario for public health
and is the cause of thousands of victims
every year, creating challenges for health
professionals and managers. Due to its
principles of resoluteness, longitudinality
and accessibility in the work process,
Primary Health Care (PHC) together with
its team, has the role of receiving and
guiding the patient who enters the service.
The PHC team has the possibility of making
an early diagnosis by applying the rapid
test, and advising on changes in risk
behavior and/or harm reduction®®,

Despite  numerous studies and
research, the disease is still stigmatized.
PLWHA is understood as a passive object
and incapable of organizing themselves into
society. Thus, the role of health
professionals is to go beyond the
biomedical model, focusing on holistic and
sensitive care, adapting to the particularities
of each subject!®?°,

In a population frame of the
PLWHA in the study group, the category
belonging to the general population
prevailed, therefore, this study contributed
to the knowledge of the vulnerable

population, bringing subsidies for the
adoption of preventive measures. Still, the
majority prevalence in males reinforces the
spread of self-conviction of male
invulnerability, which added to the greater
neglect of self-care, indirectly increases
male mortality and the number of infected
women?®,

As for the limitations of the present
study, it is pointed out that the use of
secondary data does not allow for
controlling potential recording errors or
even the full filling of the variables under
consideration, a fact that was presented as
the main drawback to the complete analysis
of the sample. As an indication for future
research, it is important to develop actions
and strategies to improve the quality of data
from health information systems, in
addition, the development of monitoring
and evaluation research on the
characterization of HIV/AIDS cases is
indicated, aiming at the elaboration of more
effective public policies to fight the disease.

CONCLUSION

The data analyzed in the period
between 2009 and 2019 showed an increase
in the temporal trend in the incidence rates
of HIV/AIDS cases, especially among men,
aged between 20 and 34 years, with
education between high school and higher
education. Still, the data showed an
increasing trend in the age groups that
correspond to the elderly population. This
indicates that there is a need to implement
effective public policies for health
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education for all audiences, since the
change in the sociodemographic profile of
the disease no longer exempts any
population segment.

The discussion about the forms of
transmission and the severity of the disease
is essential to raise awareness about the use
of condoms, as well as other methods, since
sexual contact is the main mode of
transmission. Furthermore, it is essential
that health professionals are aware of the
demand for the proper completion of
notification forms, since this is one of the
most  relevant tools for national
epidemiological studies, acting,
secondarily, as a guide for the formulation
of public policies. It is suggested as
practical applications the development of
educational campaigns that address the
mode of transmission and prevention of
HIV.
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