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Abstract Background This study was conducted to determine the seroprevalence of HIV
among pregnant women in Brazil and to describe HIV testing coverage and the uptake
of antenatal care (ANC).
Methods Between October 2010 and January 2012, a probability sample survey of
parturient women aged 15–49 years who visited public hospital delivery services in
Brazil was conducted. Data were collected from prenatal reports and hospital records.
Dried blood spot (DNS) samples were collected and tested for HIV.We describe the age-
specific prevalence of HIV infection and ANC uptake with respect to sociodemographic
factors.
Results Of the 36,713 included women, 35,444 (96.6%) were tested for HIV during
delivery admission. The overall HIV prevalence was of 0.38% (95% confidence interval
[CI]: 0.31–0.48), and it was highest in: the 30 to 39 year-old age group (0.60% [0.40–
0.88]), in the Southern region of Brazil (0.79% [0.59–1.04]), among women who had
not completed primary (0.63% [0.30–1.31]) or secondary (0.67% [0.49–0.97]) school
education, and amongwomenwho self-reported as Asian (0.94% [0.28–3.10]). The HIV
testing coverage during prenatal care was of 86.6% for one test and of 38.2% for two
tests. Overall, 98.5% of women attended at least 1 ANC visit, 90.4% attended at least 4
visits, 71% attended at least 6 visits, and 51.7% received ANC during the 1st trimester.
HIV testing coverage and ANC uptake indicators increased with increasing age and
education level of education, and were highest in the Southern region.
Conclusions Brazil presents an HIV prevalence of less than 1% and almost universal
coverage of ANC. However, gaps in HIV testing and ANC during the first trimester
challenge the prevention of the vertical transmission of HIV. More efforts are needed to
address regional and social disparities.
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Introduction

Brazil has an HIV/AIDS epidemic that is stable at the national
level and concentrated in key populations.1 Nevertheless,
Brazil has the largest number of people living with HIV/AIDS
in Latin America, with 798,366 recorded AIDS cases as of June
2015 and � 40,600 new cases each year.2 The AIDS mortality
rate has decreased in Brazil over the last ten years,3 and was
of 5.7/100,000 inhabitants in 2014.2Despite recent efforts to
expand antiretroviral treatment (ART),4 ART coverage, at
74.6% in 2015,1 requires further improvement.

Regarding HIV-infected pregnant women, 63.9% received
ART to reduce mother-to-child transmission (MTCT) of HIV,1

which is themain source of HIV infection in children in Brazil.
In2013, 14,352childrenunder13yearswere livingwithHIV in
this country, 92.6% ofwhomhadacquiredHIV throughMTCT.5

Brazil issued the first recommendations on the prevention of
mother-to-child transmission (PMTCT) of HIV in 1996.6,7

These recommendations were revised in 2007 with the adop-
tionofcombinationARTprophylaxis forwomennoteligible for
lifelong ART.8 In 2010, the guidelines were updated to offer
lifelong ART to all HIV-infected pregnant women regardless of

their CD4 count.9 In 2011, the Stork Network Initiative was
established to strengthen antenatal care (ANC) and to expand
rapid testing for syphilis and HIV in ANC services.10

The Brazilian government has conducted periodic and anon-
ymous probability sample surveys to determine the HIV preva-
lence among parturient women utilizing public sector delivery
clinics since the year 1996.11–15 Data from these surveillance
roundshavebeenusedtomonitorHIV infectionamongpregnant
women. Moreover, the data have been used as a proxy to
estimate the prevalence of HIV among adults in the general
population,16 to make projections about HIV incidence that are
helpful for resource allocation, and to evaluate the effectiveness
of the national surveillance system in identifying HIV cases
among pregnant women.17,18 In each survey, women were
tested for HIV,11,13–15 except for the 2006 round, in which HIV
prevalence was obtained from routinely collected data.12 The
study also monitors the coverage of HIV testing, knowledge of
HIV status before giving birth, and participation in ANC.

The objective of this study was to determine HIV preva-
lence among pregnant women in Brazil. In addition, we
describe the coverage of HIV testing and participation in
ANC interventions.

Resumo Introdução Este estudo foi realizado com o objetivo de determinar a soroprevalência
do HIV entre as mulheres grávidas no Brasil e descrever a cobertura de exames de HIV e
a integração dos cuidados pré-natais (CPN).
Métodos Entre outubro de 2010 e janeiro de 2012, foi realizada uma pesquisa de
probabilidade por amostragem direcionada a mulheres grávidas com idade entre 15 e
49 anos, que utilizaram serviços de parto em hospitais públicos do Brasil. Os dados
foram coletados a partir de relatórios pré-natais e registros hospitalares. Amostras de
sangue foram coletadas e submetidas a exames de HIV. Descrevemos a prevalência da
infecção pelo HIV específica de acordo com a idade e a absorção dos CPN em relação a
fatores demográficos.
Resultados Das 36.713 mulheres incluídas, 35.444 (96,6%) foram submetidas a
exames de HIV durante a admissão para o trabalho de parto. A prevalência global
de HIV foi de 0,38% (intervalo de confiança [IC] de 95%: 0,31–0,48), e foi maior no
grupo com a faixa etária entre 30 e 39 anos de idade (0,60% [0,40–0,88]), da região Sul
(0,79% [0,59–1,04]), entre as mulheres com o ensino fundamental incompleto (0,63%
[0,30–1,31]) ou ensino médio incompleto (0,67% [0,49–0,97]), e entre as mulheres
que se identificam como asiáticas (0,94% [0,28–3,10]). A cobertura do exame de HIV
durante os CPN foi de 86,6% para um exame e de 38,2% para dois exames. No geral,
98,5% das mulheres foram atendidas em pelo menos 1 consulta de CPN, 90,4%
compareceram a pelo menos 4 consultas, 71% compareceram a pelo menos 6 visitas,
e 51,7% receberam CPN durante o 1o trimestre. A cobertura de exames de HIV e os
indicadores de captação de CPN aumentaram de forma proporcional ao aumento da
idade e do nível de educação, e foram maiores na região Sudeste.
Conclusões O Brasil apresenta uma prevalência de menos de 1% e cobertura
praticamente universal de CPN. No entanto, as lacunas nos exames de HIV e CPN
durante o primeiro trimestre representam um desafio à prevenção contra a trans-
missão vertical do HIV. São necessários mais esforços a fim de reduzir as disparidades
regionais e sociais.
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Methods

Study Design
Between October 2010 and January 2012, we conducted a
cross-sectional surveyusingaprobability sample ofparturient
women recruited at hospital delivery public services from the
UnifiedHealth System (SistemaÚnico de Saúde, SUS) in Brazil.
The National Commission for Ethics in Research (CONEP)
approved this study (approval number: 709/2009).

Sample Size
The sample size was calculated based on the objective of
estimating the prevalence of HIV among pregnant women in
Brazil and its regions. Considering the prevalence of HIV
among parturient women in 2006 (0.41%),12 a 95% confi-
dence interval (CI) with a margin of error no greater than
0.15%, a design effect of 1.1, and an estimated loss to follow-
up of 10%, the required sample size was calculated to be at
least of 40,000 parturient women (8,000 in each region).

Sampling Strategy
A stratified two-stage cluster sampling design was used. In the
initial stage of sample selection, 219 public hospital maternity
services with at least 500 deliveries in 2007 were used as the
primary sampling unit. Maternity services were stratified
according to region (North, Northeast, Southeast, South,
Central-West) and the population size of the municipality
(< 50,000; 50,001 to 400,000; and � 400,001 inhabitants) in
which each service was located. In each stratum, 15 maternity
services were selected by a probability proportional to the
number of admissions for delivery in 2007. Finally, within
each maternity service, 180 to 200 pregnant women were
randomly selected upon admission for delivery.

Study Population and Procedures
Pregnant women admitted for delivery were included in the
study if they were 15–49 years of age and had signed a
written consent form to participate. Parental informed con-
sent was not required for women younger than 18 years of
age. In Brazil, according to law CFM n° 1.865/96, HIV testing
under 18 years of age is voluntary and consented to by the
adolescent, without the need to obtain authorization or
consent from their parents or their legal guardian. Trained
health care workers completed a structured questionnaire
that included sociodemographic variables, the date and
number of ANC visits, and the date and results of HIV tests.
Data were automatically recorded using the TeleForm 10.2
software (Cardiff Software Inc., Solana Beach, CA, USA).

Health professionals collected 8 drops of finger-prick
blood using S&S 903 sample collection cards (Schleicher &
Schuell BioScience, Keene, NH, USA). The dried blood spot
(DBS) sampleswere sent, bymail, in ziplock plastic bagswith
desiccant silica to the HIV/AIDS Research Laboratory of
Universidade de Caxias do Sul and stored at room tempera-
ture. Dried blood spot sampleswere tested using an enzyme-
linked immunosorbent assay (ELISA [Q-Preven HIV 1 þ 2
DBS, Symbiosis Diagnóstica, Leme, Brazil]). All positive
results were confirmed with a second ELISA and Western

blot analysis (DAVIH-BLOT, Laboratorios DAVIH, La Habana,
Cuba). All women were informed of their tests results.

Data Analyses
HIV testing coverage during pregnancy was defined as the
proportion of pregnant women among parturient women
admitted for delivery who received ANC andwho had an HIV
test result documented in their prenatal reports. HIV testing
participation during delivery admission was defined as the
proportion of parturients who underwent an HIV test. HIV
prevalence was defined as the number of women with
positive HIV test results among parturient women admitted
for delivery. Participation in ANC was classified as attending
at least one, four, or six ANC visits, according to international
indicators. The prevalence was calculated for the overall
sample and stratified by age, region, and level of education.
For women < 24 years of age, the HIV prevalence was
analyzed by two-year age bands. We used the exact method
to generate the confidence intervals of prevalence estimates.
All analyses were conducted with the complex survey func-
tions of Stata 11 (StataCorp LP, College Station, TX, USA) and
incorporated weighting, clustering (because clinics with
different sizes were included), and stratification of data.

Results

Demographic Characteristics
Of theestimatedsamplesizeof40,000participants,38,393(96%)
parturientwomenwere included.Of those, 1,680wereexcluded
(4.4%) due to the lack of municipality information, which was
important for the calibration of the sample, the absence of a
signed informed consent form, ormissing blood samples. There-
fore, 36,713 pregnant women attending prenatal clinics across
Brazil were included in the HIV prevalence survey. The propor-
tion of women in the 15–19 year-old age groupwas 20.6%; 5.5%
of participants had not completed primary school; 39.9% of
participants lived in the Southeast region, and 51.2% of the
participants self-reported as being of mixed race.

Coverage of HIV Testing during Prenatal Care
►Table 1 shows coverage of HIV testing during prenatal care
for the overall sample and stratified by sociodemographic
characteristics. Overall, 86.6% (95% CI: 86.1–87) of pregnant
women received an HIV test, and 38.2% (95% CI: 37.6–38.9)
were tested twice. Coverage for HIV testing increased with
increasing age, ranging from 83.8% (95% CI: 82.8–84.8)
among women aged 15–24 years to 88.1% (95% CI: 85.1–
90.6) among those aged 40–49 years. The coverage of two
HIV tests followed a similar pattern, ranging from 34.9% (95%
CI: 33.5–36.4) in the 15–19 year-old age group to 43.9% (95%
CI: 38.9–49.1) in the 40–49 year-old age group. Regarding the
region, the South region showed the highest coverage of HIV
testing for at least one and for two HIV tests, 96.2% (95% CI:
95.8–96.7) and 58.8% (95% CI: 57.6–60) respectively. The
Northern and Northeast regions showed the lowest coverage
for at least one HIV test (75.3% [95% CI: 74.1–76.4] and 74.1%
[95% CI: 73.1–75.2] respectively) and for twoHIV tests (19.6%
[95% CI: 18.6–20.7] and 22.3% [95% CI: 21.2–23.4]
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respectively). HIV testing increased with increasing level of
education for both indicators. Regarding race/color, HIV
testing was highest in women self-reporting as white, and
was estimated at 92.5% (95% CI: 91.9–93.1) for at least one
HIV test, and at 47.1% (95% CI: 45.9–48.3) for two HIV tests.

HIV Prevalence
Overall, 96.8% of women (95% CI: 96.5–97) received an HIV
test during delivery admission. HIV testing participation
remained constant across age groups, ranging from 96.2%
(95% CI: 94.1–97.6) in women aged 40–49 years to 97% (95%
CI: 96.5–97.4) in those aged 20–24 years.►Table 1 shows the
overall HIV prevalence and the prevalence according to
sociodemographic characteristics. Overall, 126 women
were HIV positive, resulting in an HIV prevalence of 0.38%
(95% CI: 0.31–0.48). The prevalencewas highest in the 30–39
year-old age group, at 0.60% (95% CI: 0.40–0.88). ►Table 2

presents the HIV prevalence in young women � 24 years of

age in two-year age groups. In the � 16 year-old age group,
the estimated HIV prevalence was at 0.22 (95% CI: 0.05–1),
but it rapidly increased to 0.40 (95% CI: 0.19–0.86) in those
17–18 years old and decreased thereafter, with values of

Table 2 HIV prevalence among � 24-year-old parturient
women delivering in the public sector in Brazil

Age in years n/N HIV prevalence
% (95% CI)

�16 2/2,067 0.22 (0.05–1)

17–18 9/3,814 0.40 (0.19–0.86)

19–20 13/4,747 0.37 (0.19–0.72)

21–22 12/4,657 0.25 (0.13–0.51)

23–24 10/4,253 0.27 (0.12–0.61)

Total 46/19,538 0.31 (0.22–0.44)

Table 1 Coverage of HIV testing and HIV prevalence among parturient women in the public sector in Brazil according to
sociodemographic factors

HIV testing coverage
during prenatal care

2nd HIV testing coverage
during prenatal care

HIV prevalence

N % (95% CI) N % (95% CI) N % (95% CI)

Total 36,016 86.6 (86.1–87) 34,546 38.2 (37.6–38.9) 36,713 0.38 (0.31–0.48)

Age in years

15–19 8,054 83.8 (82.8–84.8) 7,742 34.9 (33.5–36.4) 8,213 0.32 (0.18–0.58)

20–24 11,098 85.3 (84.5–86.1) 10,660 37.3 (36–38.5) 11,325 0.30 (0.19–0.47)

25–29 8,681 87.7 (86.8–88.5) 8,303 39 (37.6–40.4) 8,837 0.35 (0.22–0.56)

30–39 7,500 89.4 (88.6–90.2) 7,190 41.2 (39.7–42.7) 7,648 0.60 (0.40–0.88)

40–49 683 88.1 (85.1–90.6) 651 43.9 (38.9–49.1) 690 0.32 (0.11–0.93)

Region

North 7,136 75.3 (74.1–76.4) 7,015 19.6 (18.6–20.7) 7,236 0.36 (0.22–0.57)

Northeast 7,046 74.1 (73.1–75.2) 6,740 22.3 (21.2–23.4) 7,377 0.24 (0.14–0.41)

Southeast 8,130 94.3 (93.8–94.9) 7,667 45.4 (44–46.8) 8,211 0.37 (0.23–0.58)

South 8,114 96.2 (95.8–96.7) 7,807 58.8 (57.6–60) 8,192 0.79 (0.59–1.04)

Central-West 5,590 91.2 (90–92.4) 5,317 51.1 (48.9–53.2) 5,697 0.38 (0.17–0.85)

Educational level

Incomplete primary school 2,297 73.1 (70.8–75.3) 2,194 28.8 (26.3–31.5) 2,341 0.63 (0.30–1.31)

Incomplete secondary school 10,722 81.9 (81–82.8) 10,233 32.7(31.5–33.9) 10,909 0.67 (0.49–0.97)

Incomplete post-secondary
school

9,947 87.6 (86.7–88.3) 9,520 39.7 (38.4–41) 10,235 0.28 (0.18–0.44)

� complete post-secondary
school

12,250 91.2 (90.6–91.8) 11,839 42.4 (41.3–43.6) 12,403 0.38 (0.30–0.48)

Race/color

White 12,211 92.5 (91.9–93.1) 11,862 47.1 (45.9–48.3) 12,371 0.33 (0.23–0.48)

Black 3,764 84.6 (83.2–85.8) 3,607 34.6 (32.6–36.7) 3,851 0.80 (0.49–1.29)

Asian 555 84.6 (80.5–87.9) 521 35.8 (30.8–41.2) 560 0.94 (0.28–3.10)

Brown 17,897 83.6 (83–84.3) 17,065 33.6 (32.6–34.5) 18,304 0.29 (0.20–0.42)

Indigenous 435 72 (66.1–77.3) 430 26.4 (20.6–33.2) 445 0.34 (0.05–2.36)
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0.37% (95% CI: 0.19–0.72) in the 19–20 year-old age group,
and of 0.27% (95% CI: 0.12–0.61) in the 23–24 year-old age
group. By region (►Table 1), the HIV prevalence ranged from
0.24% (95% CI: 0.14–0.41) in the Northeast to 0.79% (95% CI:
0.59–1.04) in the South. HIV prevalence was highest among
womenwith lower educational levels andwas 0.63% (95% CI:
0.30–1.31) among women who had not completed primary
school. Women self-reporting as Asian and black showed the
highest HIV prevalence, 0.94% (95% CI: 0.28–3.10) and 0.80%
(95% CI: 0.49–1.29) respectively.

Coverage of Antenatal Care
►Fig. 1 shows the ANC coverage and percentage of pregnant
women receiving ANC during the first trimester, overall and
stratified by age. Overall, an estimated 98.5% (95% CI: 98.4–
98.7) of pregnant women in Brazil attended at least 1 ANC
visit, 90.4% (95% CI: 90–90.7) attended 4 or more ANC visits,
and 71% (95% CI: 70.3–71.6) attended 6 or more ANC visits.
Overall, 51.7% (95% CI: 51–52.4) attended their first ANC visit
during the first trimester. An age-stratified analysis showed
that the coverage of ANC visits and ANC during the first
trimester were lowest in women < 20 years old, with esti-
mated values of 98.6% (95% CI: 98.2–98.9) for at least 1 visit,
87.8% (95% CI: 86.7–88.7) for � 4 visits, 65.7% (95% CI: 64.3–
67.1) for � 6 visits, and 44.9% (95% CI: 43.4–46.4) for thefirst
ANC visit during the first trimester, and ANC visits remained
stable across the 20 to 49 years of age groups.►Table 3 shows
ANC coverage and the proportion of women who received
ANC during the first trimester by region, level of education,
and race/color. The North region presented a lower coverage
of each indicator when compared to any of the other country
regions, with an estimated 96.6% of pregnant womenwith at
least 1 ANC visit, 84.3% with at least 4 visits, 55.7% with at

least 6 visits, and 40.5% receiving ANC during the first
trimester. The coverage of ANC increased progressively
with increasing levels of education, along with the propor-
tion of women who received ANC during the first trimester.
The percentage of women attending at least one ANC visit
was similar across different races, while the percentages of
those attending at least four and at least six ANC visits were
highest in pregnant women self-reporting as white (92.2%
and 76.4% respectively) and lowest in the indigenous popu-
lation (78.7% and 52.9% respectively).

Discussion

In our large and probabilistic antenatal care-based study, we
found an HIV prevalence of 0.38%. This value classifies Brazil
as having a concentrated epidemic (HIV prevalence < 1% in
the general population),19 but it hides regional variations.
HIV prevalence in the South region is twice that of the
national estimate. This region has consistently presented
the highest estimates in the country for HIV surveillance
indicators. In 2012, the AIDS detection rate was reported at
30.9 cases/100,000 inhabitants, and the mortality rate was
7.7 deaths/100,000 inhabitants, which is higher than that of
the country (20.2 cases/100,000 inhabitants and 5.5 deaths/
100,000 inhabitants respectively).1

The prevalence of HIV among young people (15–24 years
of age) is one of the leading indicators of progress toward
international goals, such as those set in the United Nations
General Assembly Special Sessions (UNGASS) declaration on
HIV/AIDS.19 The HIV prevalence in this age group was of
0.31%, which is lower than the overall estimate for the
country. TheHIV prevalence in 15–24 year-olds is considered
a reliable measurement to approximate HIV incidence
because this population can be presumed to have recently
become sexually active.20,21 In our study, the 17–18 year-old
age group presented a burden of potential HIV incidence of
0.40%, which is higher than the rate in pregnant women in
the 15–24 year-old age group. HIV acquisition in this group
reflects sexual initiation, which occurs at� 16 years of age,22

and is a concern if we assume that HIV transmission is
highest during early and acute HIV infection. Changing the
HIV epidemic burden in this group will require prevention
and interventions targeted at teenagers.

We found an HIV prevalence similar to the prevalence of
0.41% estimated in 2006.12 In that prior HIV survey, the HIV
prevalence in childbearing women was estimated based on
secondary data registered in prenatal reports or hospitaliza-
tion records from public maternity hospitals. Although
different methods were used in this prior survey and the
current study (with values determined in 2006 based on
routinely collected data, and in 2010-2012 based on testing
women for HIV), similar results were obtained. These results
indicate that HIV prevalence appears to be stable despite a
continuing increase in ART coverage. The HIV detection rate
among pregnant women in Brazil has exhibited an increasing
trend during the preceding three years.2 In 2013, the
observed rate was 2.4 cases per 1,000 live births, which
increased to 2.6 in 2015. In contrast, the vertical
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Fig. 1 Antenatal care among pregnant women in the public sector in
Brazil according to age.
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transmission ratehas decreased during the prior three years;
in particular, this rate has diminished, from 3.4 cases per
100,000 inhabitants in 2013 to 2.8 cases/100,000 inhabitants
in 2015.2 This trend suggests the success of the strategy of
working together with prenatal services to identify and
appropriately monitor HIV-positive mothers. Similarly,
detection rates in adults fell from 21.1/100,000 inhabitants
in 2012 to 19.7/100,000 inhabitants in 2014.2Mortality rates
are stable at the country level, but have decreased in certain
states.2 With respect to the continuum of care, from 2014 to
2015, Brazil experienced a reduction in the population of
HIV-positive individuals who have never been tested.2

Importantly, more patients have initiated treatment, includ-
ing 74.6% of all eligible adults and children.1 Moreover,
adherence to treatment has improved, and suppression of
viral load has approached the goal that countries around the
world have established for 2020.2

The HIV test coverage during pregnancywas of 86.6%, which
is higher than the 74% estimated for Latin America and the
Caribbean in 2013.23 However, improvement is required to
attain the coverage rate of 95% proposed by the Pan American
Health Organization (PAHO) for the Latin American and Carib-
bean region for a vertical transmission control program.24

Coverage of HIV testing has increased substantially since 2006
(62.3%).12Thecoverage improved ineach region,but inequalities
persist, with the North and Northeast regions presenting lower
coverage estimates of 75.3% and 74.1% respectively. The geo-
graphical inequalities in testing coverage and in HIV prevalence
are reflected in the MTCT rate for HIV, which varies across the
country. The most recent estimates are higher for northern
Brazil, ranging from 6.6% to 18.9%,25–27 than for the south of
the country, at 4.9%.28

Only 38.2% of pregnant women underwent a second
serological test for HIV. This second test is indicated in the
third trimester, and was introduced in 2006 as part of a
prenatal care routine.29 The low coverage observed may be
partly attributed to the fact that only 40.5% of women
received ANC during the first trimester, which limits timely
opportunities to perform a second test and to initiate strate-
gies to prevent the vertical transmission of HIV.

Access to antenatal services in Brazil is high, with > 95%
of pregnant women attending at least one ANC visit. While
coverage of one ANC visit is practically universal, fewer
women are coveredwhenmoremeaningful and comprehen-
sive ANC, consisting of four ormore ANCvisits or the national
recommendation of six or more visits, is considered. The

Table 3 Coverage of ANC and proportion of pregnant women receiving ANC during the first trimester according to
sociodemographic characteristics

n � 1 ANC visit
% (95% CI)

n � 4 ANC visits
% (95% CI)

� 6 ANC visits�

% (95% CI)
n ANC during 1T

% (95% CI)

Region

North 7,233 96.3 (95.7–96.7) 6,864 84.3 (83.2–85.3) 55.7 (54.3–57.1) 6,888 40.5 (39.1–41.8)

Northeast 7,370 97.6 (97.2–98) 6,806 87.7 (86.8–88.6) 63.3 (62–64.5) 6,850 47.5 (46.2–48.7)

Southeast 8,210 99.5 (99.2–99.6) 8,074 92.9 (92.1–93.5) 77.2 (76.1–78.3) 7,974 55.5 (54.1–56.8)

South 8,192 99.6 (99.4–99.7) 8,080 94 (93.4–94.6) 81.1 (80.1–82) 8,001 57.5 (56.3–58.6)

Central-West 5,696 98.7 (98.2–99.1) 5,461 88.8 (87.5–90) 69 (67.1–70.9) 5,457 53.6 (51.5–55.7)

Educational level

Incomplete
primary school

2,339 97.1 (96–97.9) 2,213 82.3 (80–84.2) 59.4 (56.7–62) 2,208 42.1 (39.4–44.8)

Incomplete
secondary
school

10,904 98.1 (97.7–98.4) 10,463 86.6 (85.7–87.5) 63.9 (62.7–65.2) 10,439 45.7 (44.4–47)

Incomplete
post-secondary
school

10,234 98.2 (97.7–98.6) 9,784 90.9 (90.1–91.2) 71.4 (70.2–72.6) 9,752 52.1 (50.8–53.5)

� complete
post-secondary
school

12,400 99.3 (99.2–99.5) 12,051 93.9 (93.3–94.4) 77.2 (76.2–78.2) 5,066 57.1 (55.9–58.3)

Race/color

White 12,371 99.3 (99.1–99.4) 12,074 92.2 (91.5–92.9) 76.4 (75.3–77.4) 12,003 56.7 (55.5–58)

Black 3,846 96.3 (95.6–97) 3,579 88.6 (87.2–90) 67 (65–68.9) 3,616 47 (44.9–49.1)

Asian 560 98.8 (96.9–99.6) 544 88.4 (84.3–91.6) 71.7 (66.6–76.2) 546 53.1(47.7–58.3)

Brown 18,299 98.7 (98.5–98.7) 17,535 89.8 (89.3–90.4) 68.6 (67.7–69.5) 17,497 49.8 (48.8–50.8)

Indigenous 445 99.3 (98.5–99.7) 423 78.7 (72.6–83.7) 52.9 (45.8–60) 423 37 (30.4–44.2)

Abbreviations: 1T, first trimester; ANC, antenatal care.
�same N as � 4 ANC visits.
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insufficient number of ANC consultations may be due to late
presentation to ANC, issues with the quality of ANC, and/or
failure to follow-up by the pregnant women.23

The burden of HIV infection and lack of coverage of
indicators, both for HIV testing and ANC visits, in women
with lower educational levels and who are non-white, is
concerning. Although Brazil has universal access to inter-
ventions to prevent the MTCTof HIV, it is failing to reach the
lower social strata of society. Other studies have corroborat-
ed the association between socioeconomically and educa-
tionally disadvantaged women and lower levels of access to
HIV prevention measures during pregnancy.30–32

The study has several limitations. The extent to which
pregnant women attending antenatal clinics are representative
of all women is affected by attendance at private clinics, and is
due to systematic differences among womenwho attend public
ANC clinics, who have a lower socioeconomic status, and those
who attend private clinics. In a national hospital-based study
conducted on puerperal women in 2012, the HIV prevalence
differed according to type of delivery service (0.10% in private
hospitals and 0.58% in public hospitals).30 In Brazil, more than
99% of deliveries occur in hospitals, and therefore non-atten-
danceatANCclinicsmightnothaveaffectedourestimates.33HIV
inBrazil is prevalent amongolderwomenwhoexperience lower
fertility rates and thus are less likely to be represented among
ANC clinic attendees.34,35 Antiretroviral treatment may amelio-
rate HIV-related subfertility;34 thus, with increasing high levels
of ART coverage, HIV rates among older pregnant women may
again becomemore similar to those of the general population.36

Our study did not consider other factors that could influence the
representativeness of HIV prevalence among ANC attendees,
such as contraceptive use.20,21,37

In conclusion, our results indicate that the prevalence of
HIV in Brazil remains at less than 1% and similar to that of
2006, despite the expanded population level coverage of ART.
The results from the youngest group (aged 15–24 years) are
encouraging, given the large investment in the prevention of
HIV. Access to ANC services is universal, but more efforts are
needed to increase the proportion of women who success-
fully complete at least six ANC visits, as recommended by the
Brazilian Ministry of Health. Coverage of HIV testing has
greatly increased since 2006, and although it is > 80%, it is
subject to improvement because universal and free access to
HIV testing is provided at ANC services. This finding, coupled
with the fact that only half of women receive ANC care in the
first trimester, results inmissed opportunities to prevent the
MTCTof HIV. Regional and social disparities in access to ANC
clinics and HIV testing show that actions to overcome
barriers for these services are not reaching the populations
with a higher burden of HIV infection. Programs might
consider ways to make these services more targeted to the
North region and to socially disadvantaged populations, who
are most at risk for HIV.
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