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Abstract

Objective: to analyze AIDS mortality trends in Rio Grande do Sul State (RS) and Porto Alegre City (POA) according to
sociodemographic characteristics in the period 2000-2011. Methods: this was an ecological time series study of AIDS mortality
rates; Prais-Winsten regression model was used. Results: the standardized mortality AIDS rate showed a stationary trend in
RS (1.3%; 95%Cl: -0..;6.7) and in POA (-0.3%; 95%Cl: -5.1;3.9); there was an increasing trend in the following categories:
women in RS (4.1%; 95%CI: 3.0; 5.3) and in POA (2.7%; 95%CI: 1.8; 3.5), people with brown skin color in RS (4.5%; 95%CL:
1.9; 7.2) and in POA (4.6%; 95%CL: 1.5; 7.9), the 40-49 age group in RS (4.0%; 95%CL: 1.3; 6.7), the 50-59 age group in
RS (5.8%; 95%CI: 1.9; 9.9) and in POA (6.0%; 95%CI: 2.1; 9.9), and the >60 age group in RS (4.0%; 95%CI: 1.1; 6.9).
Conclusion: AIDS mortality increased among women, individuals with brown skin color and older age groups in RS and POA.
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Introduction

It is estimated that, in 2014, 36.9 million people
throughout the world were infected with the human
immunodeficiency virus (HIV), an infectious
agent that causes the acquired immunodeficiency
syndrome (AIDS). This result is quite influenced
by the large number of antiretroviral therapy (ART)
users, which contributes to increasing survival
of individuals with HIV/AIDS. Nevertheless, it is
important to highlight that this epidemic is still
high in some regions, resulting in substantial health
expenditures in health. 80% of the individuals living
with HIV are concentrated in only 20 countries, and
Brazil is one of them. The global incidence of AIDS,
showed a 35% reduction between 2000 and 2014;
notwithstanding, Brazil has registered an increase
in new cases in this period.’

Brazil was a pioneer in free

and universal distribution of
antiretroviral therapy, through the
Brazilian National Health System
(SUS), in 1996.

Since the beginning of HIV/AIDS epidemic in the
country, there were 238,300 deaths due to this disease.
When comparing AIDS mortality rates in Brazil between
2004 and 2013, we can observe a 6.6% reduction in
mortality risk: in 2004, the mortality coefficient was
of 6.1 deaths/100 thousand inhabitants, and in 2013,
5.7/100 thousand inhabitants.

It is important to emphasize that Brazil was a pioneer
in free and universal distribution of antiretroviral therapy,
through the Brazilian National Health System (SUS),
in 1996.% This treatment has contributed for mortality
reduction, increase in survival, reduction in viral burden
and prevention of mother-to-child transmission.*

In spite of the reduction in AIDS mortality rates in
Brazil, some regions presented a high number of deaths
due to this disease. Rio Grande do Sul State (RS) has
presented, since 2001, the highest mortality rates from
the disease, and its capital, Porto Alegre Gity (POA),
shows a coefficient higher than its own state and four
times higher than the country’s coefficient.”

The objective of this study was to analyze AIDS
mortality trends in Rio Grande do Sul State (RS) and

Porto Alegre City (POA) according to sociodemographic
characteristics between 2000 and 2011.

Methods

This was an ecological time series study of AIDS
mortality rates, performed with data from the Ministry
of Health’s Mortality Information System (SIM). The
units of analysis were Rio Grande do Sul State (RS)
and its capital, Porto Alegre City (POA). All the AIDS
deaths occurred in the state and its capital from 2000
to 2011 were included.

Rio Grande do Sul State (RS) is located in the
Southern region of Brazil; it has 281,730.223 km?
and 497 municipalities. In 2010, RS had a population
of 10,693,929 inhabitants and a population density
of 39.8 inhabitants/km?.”> Concerning education level,
55% of the population of the state older than 15 years
old had, at least, complete Elementary School, and
their average per capita income was BRL 729.40.
With regard to ethnicity/skin color, 86.5% of the RS
population self-declared white.>

The capital of the state, Porto Alegre City (POA),
presented an area of 496.682 km?, a population
density of 2,837.52 inhabitants/km?* and a population
of 1,409,351 inhabitants in 2010, corresponding, in
that year, to 13.2% of RS population.® In POA, 72.9%
of the population older than 15 years old had, at
least, complete Elementary School. The average per
capita income in POA was BRL 1,722.37. Concerning
ethnicity/skin color, 79.2% of the population self-
declared white.®

To calculate the mortality rates per 100 thousand
inhabitants, we considered all the deaths recorded
with the codes from the International Statistical
Classification of Diseases and Related Health Problems
— 10™ revision (ICD-10) related to AIDS: B20 to B24.
We calculated crude mortality rates according to sex,
age group and ethnicity/skin color. The calculation
of the standardized mortality rates was performed by
age, for all the years of the studied period, using the
direct method and considering as a standard the 2010
Brazilian population.

The information on resident population used to
calculate mortality rates according to sex and age
group are the data estimated by the Brazilian Institute
of Geography and Statistics (/BGE), available at the
SUS T Department website (Datasus). However, the
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population for mortality rates according to ethnicity/
skin color was estimated through the geometric
model for the years for which the /BGE did not
provide the information on ethnicity/skin color, since
that institution only published these data for the years
2000 and 2010. Thus, to estimate the population
for the remaining years (2001 to 2009; and 2011),
it was conducted the calculation of the population
growth rate from two identified points: the years
2000 and 2010.7

By using this model, we assume that the growth rate
is constant, and identified through the formulation
below:’
e[ PO)

r T
P(0)

Where:

ris the population growth rate;

P(1) is the final population to identify the growth rate,
i.e., it corresponds to the population of the year 2010;
P(0) is the initial population to identify the growth rate,
i.e., it corresponds to the year 2000; and

¢ is the time elapsed between the measurement of
the initial and final population, i.e., 2010-2000, a
ten-year period.

The data was analyzed according to the following
sociodemographic variables: sex (male; female), age
group (in years: 0-19; 20-29; 30-39; 40-49; 50-59; and
>60); and ethnicity/skin color (white; black; brown;
dark skinned [in this study, it refers to the sum of black
plus brown]). The categories of ethnicity/skin color
yellow and indigenous were excluded, due to the low
number of deaths.

For the trend analysis, the general linear model by
Prais-Winsten was used. The independent variables (X)
were the years when the deaths occurred; the mortality
rates were considered the dependent variables (Y). The
Prais-Winsten model is recommended to correct the
serial correlation in temporal series. To identify the
existence of serial autocorrelation, Durbin-Watson test
was applied. The test value is measured in a scale that
varies from 0 to 4. Values approaching zero, indicate
positive autocorrelation, whereas values close to 4,
indicate negative autocorrelation. On the other hand,
when the test value is close to 2, there is no serial
autocorrelation.®

For applying the model, we used the method sug-
gested by Antunes and Cardoso.?
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At first, we conducted the log transformation of Y
values, followed by the application of Prais-Winsten
regressive model, so that the b1 values of crude and
standardized mortality rates were estimated, such as
mortality rates according to sex, age group and ethni-
city/skin color. Subsequently, the b1 values for each of
the rates were included into the following formulation,
to identify the annual percent changes:

APC=[-1+€"']*100%

From the APC analysis, we can affirm that a trend
is (i) increasing, when the APC is positive, (ii) decre-
asing, when the APC is negative, and (iii) stationary,
when there is no significant difference between its
value and zero.

The final stage of modeling consisted of calculating
the confidence intervals (CI) of study measurements,
by using the following formulation:

IC,,,= [-1-+100mnime]#100%6;[-1+10%4xims 1+100%

95%

The values of b minimum and b maximum are
obtained from the confidence interval (CI), derived
from the statistical analysis program, and are applied
to the formulation, being the value of b minimum the
minimum point of the CI and the value of b maximum
the maximum point of the CL

In this study, the significance level considered was
5% and the data analysis and processing was conducted
with the Statistical Package for the Social Sciences 20.0
program (SPSS).

The research project was submitted to the Ethics and
Research Committee of the National School of Public
Health Sérgio Arouca (ESNP)/Oswaldo Cruz Founda-
tion (Fiocruz) and approved — Report No. 15/2012.

Results

In the period from 2000 to 2011, the Mortality
Information System (SIM) registered 16,804 deaths
due to AIDS in RS; 35.8% of these deaths occurred
in POA, what corresponds to 5,765 deaths in this city.

In tables 1 and 2, we can observe that the crude
and standardized AIDS mortality rates for RS had
increasing trend, with a variation rate of 1.8% (95%CI
0.7;3.0) for crude rates and 1.3 for standardized rates
(95%CI -0.6;6.7). With regard to POA, the crude and
standardized AIDS mortality rates were higher than
the RS rates for all the years of the time series and
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Table 1 - Crude and standardized® AIDS mortality rates (per 100 thousand inhabitants) in Rio Grande do Sul State
and Porto Alegre City, 2000-2011

AIDS mortality rates

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Rio Grande do Sul
Crude rate 10.4 1.4 12.0 12.6 12.7 13.0 12.6 12.7 13.3 13.2 13.6 12.9
Standardized rate? 10.6 n7 123 12.9 130 133 128  12.6 131 12.9 131 12.4
Porto Alegre
Crude rate 30.6 317 34.3 32.8 38 365 37 34.7 33 33 344 323
Standardized rate® 30.7 317 341 32.7 37.7 36.0 36.4 33.5 319 31.2 32.0 30.2

a) Rates standardized by age, through the direct method.

Table 2 - Variation and trends of AIDS mortality rates (per 100 thousand inhabitants) in Rio Grande do Sul State
and Porto Alegre City, 2000-2011

Rio Grande do Sul Porto Alegre
Annual 95% Annual 95%
pecert NS e Tiend | BT OIS e eng
(%) (95% CI) (%) (95% Cl)
Total
Cruderate 1.8 (0.7;3.0) 0.005 Increasing 0.4 (-1.3;2.1) 0.653  Stationary
Standardized rate® 1.3 (-0.6;6.7) 0.092 Stationary| -0.3 (-5.1;3.9) 0.734  Stationary
Sex
Male 0.7 (-0.5;1.8) 0.217  Stationary 0.5 (-2.8;1.9) 0.649  Stationary
Female 41 (3.0;5.3) <0.001 Increasing 2.7 (1.8;3.5) <0.001 Increasing
Age- group (in years)
0-19 -84 (-11.1;-4.3) 0.001 Decreasing| -12.4 (-17.0;-7.5)  <0.001  Decreasing
20-29 -4.4 (-6.3;-2.5) 0.001  Decreasing -5.7 (-7.8;-3.6) <0.001  Decreasing
30-39 14 (-0.3;3.1) 0.093 Stationary 13 (-3.1;0.6) 0.152  Stationary
40-49 4.0 (1.3;6.7) 0.007 Increasing 2.2 (-1.3;5.8) 0.197  Stationary
50-59 5.8 (1.9;9.9) 0.007 Increasing 6.0 (2.1;9.9) 0.006 Increasing
>60 4.0 (1.1;6.9) 0.010 Increasing 5.0 (-0.4;10.7) 0.068  Stationary
Ethnicity/skin color
White 1.6 (0.1;3.0) 0.035 Increasing 0.9 (-3.0;1.3) 0.378  Stationary
Black 23 (-0.4;5.0) 0.088 Stationary 1.9 (-0.5;4.3) 0.106  Stationary
Brown 4.5 (1.9;7.2) 0.003 Increasing 4.6 (1.5;7.9) 0.008 Increasing
Dark skinned (black+brown) 2.2 (-0.6;5.2) 0.109  Stationary 2.5 (-0.3;5.5) 0.075  Stationary

a) Prais-Winsten regression model
b) Rates standardized by age, through the direct method
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presented stationary trend, with a variation rate of
0.4% (95%CI -1.3; 2.1) and -0.3% (95%CI -5.1;3.9)
for crude and standardized rates, respectively.

The time series of AIDS mortality in RS and in POA
showed stationary trends among men, with a variation
of 0.7% (95%CI -0.5;1.8) in the state and of 0.5% in
the capital (95%CI-2.8;1.9). In the female population,
there was a significant increase in AIDS mortality rates
between 2000 and 2011, with increasing trend both
in RS, and in POA, with a change of 4.1% in the state
(95%CI 3.0;5.3) and of 2.7% in the capital (95%CI
1.8;3.5) (Tables 2 and 3).

With regard to age groups, we can observe a
decreasing trend in RS for the following groups: 0-19,
with a variation rate of -8.4% (95%CI -11.1;-4.3), and
20-29, with a variation of -4.4% (95%CI -6.3;-2.5).
There was stationary trend in AIDS mortality rate for
the group aged 30-39, with a variation rate of 1.4%
(95%CI -0.3;3.1). However, an increasing trend was
found in older age groups, for which the following
variation rates were observed: 4.0% in the 40-49 group
(95%CI 1.3;6.7), 5.8% in the 50-59 group (95%CI
1.9;9.9) and 4.0% in the >60 group (95%CI 1.1;6.9)
(Tables 2 and 4).

In POA, the age groups 0-19 and 20-29 also
presented a decreasing trend in AIDS mortality, with
an APC of -12.4% (95%CI -17.0;-7.5) and -5.7%
(95%CI -7.8;-3.6), respectively. There was stationary
trend in of the following age groups: 30-39 (APC
-1.3%; 95%CI -3.1;0.6), 40-49 (APC 2.2%; 95%CI
-1.3; 5.8) and >60 (APC 5.0%; 95%CI -0.4;10.7).
Only for the 50-59 age group, there was increasing
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trend, with an APC of 6.0% (95%CI 2.1;9.9) (Tables
2and 4).

In RS, there was an increase of AIDS mortality
in white and brown skinned population, with an
APC of 1.6% (95%CI 0.1;3.0) and 4.5% (95%CI
1,9;7.2), respectively. The skin colors black and dark
(black+brown) presented stationary trend, with an APC
0f 2.3% (95%CI -0.4;5.0) and 2.2% (95%CI -0.6;5.2),
respectively. In POA, trends were stationary for white,
black and dark (black+brown) skin colors. However,
brown skin color presented increasing trend and APC
of 4.6% (95%CI 1.5;7.9) (Tables 2 and 5).

Discussion

In the period from 2000 to 2011, AIDS mortality
in RS and POA presented stationary trend. When
considering that AIDS rates in POA were higher than
the RS rates, this stationary trend reveals that AIDS
mortality rates in the city remained high during a
considerable time.

A research that assessed the death risk due to this
disease, as well as its incidence from 1990 to 2002,
pointed that, after the beginning of antiretroviral therapy
in Brazil, there was a reduction in mortality rates.’
According to data of the HIV/AIDS Epidemiological
Report, between 2004 and 2013, the mortality rates
declined in Brazil.* However, a study that investigated
mortality due to HIV/AIDS in the period from 1999 to
2007 showed that the rates were stable in the country,
but, when observing this indicator regionally, it was
possible to identify disparities in AIDS mortality rates."

Table 3 - AIDS mortality rates per 100 thousand inhabitants according to sex in Rio Grande do Sul State and Porto

Alegre City, 2000-2011

. AIDS mortality rates

ex

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Rio Grande do Sul

Male 15.1 16.4 16.7 17.9 17.9 18.2 17.6 16.7 17.8 17 18.1 16.7

Female 5.8 6.6 7.5 74 17 8.1 7.8 8.9 9.0 9.6 9.4 9.4
Porto Alegre

Male 46.6 489 50 51.3 56.5 54.7 56.3 50.8 474 449 471 449

Female 16.7 16.7 20.5 16.6 21.8 20.6 20.1 20.5 20.3 22.6 23.4 21.5
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Table 4 — AIDS mortality rates (per 100 thousand inhabitants) according to age group in Rio Grande do Sul State
and Porto Alegre City, 2000-2011

AIDS mortality rates

Age groups

(Inyears) 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Rio Grande do Sul
0-19 1.5 19 13 11 1.0 0.8 0.7 1.0 0.6 0.8 0.7 0.8
2029 158 157 167 174 147 137 122 110 117 106 102 108
30-39 238 273 284 288 299 290 280 318 322 320 301 276
40-49 177 174 219 238 242 269 267 269 285 258 281 268
50-59 85 113 110 130 159 183 183 134 160 174 198 164
>60 40 5.8 5.3 49 6.3 6.9 7.2 53 5.4 71 6.9 8.0

Porto Alegre
0-19 41 5.0 29 1.8 24 15 17 29 0.7 1.0 14 11
2029 413 388 419 450 392 331 353 237 280 239 246 261
30-39 779 743 841 750 917 8.0 808 814 744 742 722 655
40-49 504 515 649 609 725 743 721 814 769 593 678 645
50-59 222 341 286 298 459 444 541 354 389 568 560 399
>60 00 142 123 140 163 208 218 148 116 166 156 250

Table 5 — AIDS mortality rates (per 100 thousand inhabitants) according to ethnicity/skin color in Rio Grande do
Sul State and Porto Alegre City, 2000-2011

Ethnicity/skin color AIDS mertally ratas
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Rio Grande do Sul
White 9.3 10.1 108 14 M3 N5 4 16 121 1.5 119 M2
Black 264 321 366 347 398 460 370 431 367 414 393 357
Brown 6.4 9.0 8.7 9.8 10.6 11.9 124 10.2 1.5 11.8 12.2 1.7
Dark skinned (black+brown) 146 182 197 194 217 2466 214 22.05 204 221 214 197
Porto Alegre
White 26.1 26.1 291 273 320 295 309 281 260 252 258 239
Black 658 804 8.9 816 967 103.6 8.1 1052 917 959 914 829
Brown 216 255  30.2 311 302 384 469 325  36.1 35.1 39.8 387
Dark skinned (black+brown) 448 542  58.1 573 645 719 664 695 642 657 657 607

It is important to emphasize that the high mortality
rates in RS and POA can be associated to the uneven

centers, where the epidemic is under a more strict
control, when compared to other medium sized regions

distribution of health care services. An investigation
that assessed the magnitude and trend of HIV/AIDS
epidemic from 2000 to 2006 showed that the inequality
of access to health care services for HIV/AIDS response
was high in the Brazilian South and Southeast urban

which have increasing profile epidemic and reduced
response capacity."!

In a scenario of universal and free availability, of
a therapy that contributes to the mortality reduction
and the increase in life expectancy of individuals
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infected with HIV/AIDS, since 1996, it is worrisome
to observe that AIDS mortality rates still present high
levels, and with increasing and stationary trend in
RS and POA, respectively. According to Veras et
al.,'” AIDS mortality in Brazil remains high, and
there is inequality in the access to public health
services. Furthermore, the late start of antiretroviral
therapy influences the treatment success, because,
when there is early diagnosis, the possibilities of a
satisfactory treatment increase.

A study developed in the United Kingdom analyzed
the effect of late diagnosis in the life expectancy of a
population of men who have sex with men (MSM),
diagnosed in 2010, identified that the life expectancy
increased in places where there was wide access to
health services and retroviral drugs and that the late
diagnosis is the main factor for death in individuals
infected with HIV/AIDS.*

The current guidelines of the Brazilian Ministry of
Health to control HIV/AIDS are based on preventing
the disease among individuals who have not been
infected, as well as the diagnosis and early start of ART
in individuals infected with HIV/AIDS.*

The present study showed that, among men from
RS and POA, AIDS mortality rates were higher than
among women. However, AIDS mortality trend among
men was stationary in both RS and POA. Concerning
female sex, both in RS and in POA, AIDS mortality trend
was increasing. These results are similar to the national
pattern of AIDS mortality increasing among women and
stable among men.’

The increase of aids mortality among women is
known as feminization of the epidemic, and has been
observed since the 1990s."

Some studies have been discussing the elements
that contribute to women’s vulnerability towards
AIDS. Some authors suggest that this situation can be
associated to socioeconomic and low risk perception
issues.' It is worth mentioning that a research that
analyzed the differences between the sexes in practices
associated to HIV infection in Brazil emphasized the
difficulty to negotiate the use of condom with the male
partner, reducing its use among women."

With regard to age, in RS, 0-19 and 20-29 age
groups showed reduction trend, whereas 30-39 age
groups presented stationary trends, and the older
groups — 40-49, 50-59 and >60 — presented increasing
trend. In POA, the trends were decreasing for the 0-19
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and 20-29 age groups. Stationary trends were observed
in the 30-39, 40-49 and >60 age groups. Only the
50-59 age group presented increasing trend. The
aforementioned profile is similar to the national pattern
of mortality according to age,*" and also corresponds
to the global profile, according to which AIDS is the fifth
leading cause of death among adults.' Nevertheless,
itis important to highlight that, for 50-59 and>60 age
groups, there was significant increase. The current
AIDS situation in older individuals is a reality that was
also observed in a research which assessed AIDS in
Ceard in the period from 2001 to 2011." Furthermore,
an investigation that analyzed the AIDS epidemic among
eldery individuals in the Federal District, pointed that
this disease growth among the population over the age
of 60 was oscillating, with stability trend, over the years
from 1999 to 2009, thereby attributing a new pattern
to the epidemic.'®

Regarding the reduction in AIDS mortality in the
population included in the 0-19 age group, this can
be a consequence of the implementation of HIV/AIDS
prevention of mother—to-child transmission, which
is characterized by the availability of HIV test during
prenatal care, as well as the rapid test in childbirth and
antiretroviral therapy for the newborn.'**

With regard to skin color or ethnicity, this survey
data showed that, in RS, there was increasing trend
of AIDS mortality rate for both white and brown
skin color, and stationary trend for black and dark
(black+brown) skinned. In POA, AIDS mortality
according to ethnicity/skin color had increasing
trend in brown and dark (black+brown) skinned
individuals, and stationary trend in white and black
skinned individuals. It is important to highlight that
AIDS mortality rates were higher in black and dark
(black+brown) skinned individuals, both in RS and
in POA. Another important point to be addressed
about ethnicity/skin color, is related to the great
difference between the numerator and denominator for
calculating mortality rates according to ethnicity/skin
color, which can be understood as a limitation in the
calculation of mortality rate according to ethnicity/race
color, because the numerator is composed by SIM data,
and the register of ethnicity/skin color is established
by the personnel who fill the Death Certificate (DO).
The denominator is taken from projections related to
census years, which may generate an overestimation or
underestimation of rates, because, when considering
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that the population growth is constant, it can generate
anon-identification of increase or decrease rates. This
factor may influence on trends analysis — when the
population is overestimated, the rates decrease, and
when it is underestimated, the rates increase—, in other
words, it can point to 2 mistaken trend.

It is important to highlight that the high AIDS
mortality rate in the black, brown and dark skinned
population in RS and POA can be related to the
exclusion suffered by this population throughout the
Brazilian history.?'

For Barata,”? belonging to a population of certain
ethnicity/skin color says a lot about having or not
having access to public health services, and also
impacts on health conditions. The black skinned
population is characterized by being concentrate in
places with lack of resources, featured by the lack
of adequate sanitation, education and work, which
contributes to the vulnerability of this group.

A limitation of this study is the use of secondary
data from the Mortality Information System (SIM),
because, in spite of the improvements occurred
over the years in this system, there is a variation in
its quality and coverage, depending on the region.?’
The improvement on quality of SIM data can also be
assigned to the reduction of register of death due to
ill-defined causes, which results in the increase of
specific mortality rates in regions that present a high
register of death due to ill-defined causes, such as the
North and Northeast regions.

A different pattern is identified in the Southeast
and South regions, where there is a lower number
of registers of death due to ill-defined causes.*
From this information, it is important to highlight
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