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This paper describes a methodological proposal based on secondary data and the main results of the HIV-Sentinel
Study among childbearing women, carried out in Brazil during 2006. A probabilistic sample of childbearing women
was selected in two stages. In the first stage, 150 health establishments were selected, stratified by municipality size
(<50,000; 50,000-399,999; 400,000+). In the second stage, 100-120 women were selected systematically. Data collection
was based on HIV-test results registered in pre-natal cards and in hospital records. The analysis focused on coverage
of HIV-testing during pregnancy and HIV prevalence rate. Logistic regression models were used to test inequalities
in HIV-testing coverage during pregnancy by macro-region of residence, municipality size, race, educational level
and age group. The study included 16,158 women. Results were consistent with previous studies based on primary
data collection. Among the women receiving pre-natal care with HIV-test results registered in their pre-natal cards,
HIV prevalence was 0.41%. Coverage of HIV-testing during pregnancy was 62.3% in the country as a whole, but
ranged from 40.6% in the Northeast to 85.8% in the South. Significant differences according to race, educational
level and municipality size were also found. The proposed methodology is low-cost, easy to apply, and permits
identification of problems in routine service provision, in addition to monitoring compliance with Ministry of
Health recommendations for pre-natal care.
Key-Words: HIV testing, pregnancy, pre-natal care, secondary data, Brazil.

Epidemiologic studies that demonstrate different aspects
related to geographic distribution of HIV infection over time
provide crucial information for HIV prevention and AIDS
management programs. While epidemiologic surveillance of
AIDS reflects a situation several years after infection took
place, due to the long latency period prior to developing the
disease, HIV monitoring shows a more recent picture [1].
Diverse methods have been adopted to estimate the
prevalence of HIV infection. The first method proposed, called
“back calculation,” strives to reconstruct the pattern of HIV
infection in the past and predict the number of future AIDS
cases [2]. This technique of retrospective estimation depends
on the distribution of the incubation period and the AIDS
incidence curve over time. Nonetheless, new information
about the incubation period, which has gone through
important changes as new therapeutic schemes are introduced,
can significantly modify estimates of HIV prevalence [3,4].
An alternative method for estimating HIV prevalence was
developed by UNAIDS, the Joint United Nations Programme
on HIV and AIDS, to compare HIV prevalence among member
nations [5,6]. The method is considered direct, since it consists
of summing the number of infected cases amongst groups
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considered at-risk for infection, with these groups defined by
each country. The procedure was improved to take into
account variations in size of the at-risk groups and their
estimated HIV prevalence rates [7].
In order to monitor the dissemination of HIV infection, an
HIV surveillance project was proposed by the former Global
Program on AIDS of the World Health Organization and is
currently continued by UNAIDS. This project consists in
systematically collecting data to establish trends in HIV
infection over time and geographic area in certain population
sub-groups, considered “sentinel populations” [8].
Pregnant women are considered especially important for
this type of study, since, as a group, they are generally
representative of all women of reproductive age [9,10].
Nonetheless, data collection is generally performed through
prenatal health services, considered sentinel sites, and nonrandom selection of health establishments can substantially
affect results. In India, HIV prevalence found in a populationbased study was much lower than that obtained through a
sentinel study of prenatal clinics [11]. On the other hand,
incomplete coverage of the sentinel network in African
countries, which fail to reach rural and remote areas, can
underestimate HIV prevalence in these countries [12].
In Brazil, HIV prevalence rates have been monitored since
1996 via sentinel studies in health establishments where women
are admitted for childbirth. A 1998 analysis of the data
collection methodology indicated that non-random sampling
of the health establishments (which volunteered to participate
in the study) incurred serious limitations for estimating HIV
prevalence on a national scale [13].
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Between 2000 and 2006, the study was biannual, using a
probabilistic sampling method, different from the previous
years, to select the childbearing women and the health
establishments to be analyzed [14-16]. Despite changes in
methodology, the study maintained the original name:
“Sentinel Surveillance Project”.
Besides estimating the HIV prevalence rate, the current
project also monitors HIV testing coverage during pregnancy.
Beginning in 2002, the study included an interview with the
women, which included information about their prenatal care,
HIV testing during pregnancy, and the women’s knowledge,
before the birth, of their serologic status [15,16].
The Brazilian Program of STD and AIDS conducts the
Sentinel Childbirth Project every two years, selecting a sample,
training personnel at the selected health establishments, and
carrying out HIV testing with a blood sample collected at
birth. Blood sampling has been performed for all the
childbearing women selected in the sample. The blood is then
taken to a specifically selected laboratory for analysis.
Given the costs associated with carrying out this project
on a national scale, as well as the difficulties in collecting and
transporting blood samples, and given that in many cases the
test had already been performed during pregnancy, a new
methodology was proposed in 2006 to estimate HIV prevalence
in childbearing women based on secondary data. The new
proposal was to systematize information routinely collected
in public health maternity hospitals.
This article presents details of this methodological
proposal and the main results obtained regarding HIV
prevalence and HIV testing coverage during pregnancy.
Material and Methods
The new methodological proposal of the Sentinel
Surveillance Project among childbearing women was based
on pooling and systematizing information about HIV and
syphilis test results registered on prenatal cards, when
available, and on patient hospital charts, for a selected
probabilistic sample of childbearing women. The proposal was
developed as a joint research project of the Brazilian AIDS
Program, with collaboration from the Science and Technology
Information Center of the Oswaldo Cruz Foundation (CICT/
FIOCRUZ), financed by UNICEF and CDC-GAP Brazil. The
project was approved by the Research Ethics Committee of
the Oswaldo Cruz Foundation.
Sampling
The sample size was determined in order to estimate HIV
prevalence in Brazilian childbearing women. Based on 2004
estimates of HIV infection in pregnant women, 0.41% [16], a
sample size of 16,000 pregnant women was calculated to
estimate HIV infection with a 95% confidence interval and a
bilateral error of 0.1%.
The sampling process was probabilistic, in two stages. In
the first stage, 150 public maternity hospitals were selected.
To be eligible for selection, hospitals must have attended more
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than 500 births in 2005. The population size of the municipality
in which the maternity hospital was located (less than 50,000;
50,001-400,000; more than 400,000 inhabitants) was used to
stratify the health establishments. In each stratum, 50 health
establishments were selected with probability proportional to
size, as established by the number of admissions for delivery
in 2005. Within each maternity hospital, 100-120 childbearing
women were selected upon admission.
Instrument
A standardized form was developed to collect the following
information:
• Data about the childbearing woman: name, live birth
registration number, age, schooling, race, municipality
of residence;
• Information about prenatal care: data registered on
prenatal card, including number of office visits, date
of first visit, results and dates of syphilis and HIV
tests (when available);
• Information gathered in the hospital records: results
and date of syphilis and HIV tests.
Binders containing 30 printed forms along with
instructions for filling out the forms were compiled. Each
participating hospital completed 4 binders.
Fieldwork
After probabilistic selection of the maternity hospitals in
each stratum, the municipalities in which the health
establishments were located were identified and grouped by
geographic proximity. Ten experienced public health
researchers were selected to coordinate the fieldwork.
These coordinators were responsible for contacting the
directors of the selected maternity hospitals, and for recruiting
and training personnel in charge of filling out the forms
(generally hospital employees).
Data Analysis
The present study focused on data regarding HIV testing
during pregnancy and birth. Results of syphilis testing will be
published separately.
Statistical analysis took into account the sampling design,
weighting according to geographic distribution of live births,
as registered by the Live Births Information System of the
Ministry of Health (SINASC). SPSS version 13 was used for
statistical analysis.
HIV test coverage during pregnancy was estimated as the
proportion of pregnant women that received prenatal care,
brought their prenatal cards with them to the hospital when
admitted for delivery, and whose test results had been filled
out on the card. HIV prevalence was estimated among
childbearing women possessing a prenatal card with written
HIV test results.
Indicators of HIV test coverage were analyzed by age group
(10-19; 20-34; 35+); schooling (incomplete primary school;
incomplete secondary school; incomplete post-secondary
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school; complete post-secondary school); race (white, black,
Asian, mixed, indigenous); region; population size of
municipality of residence (less than 50,000; 50,001-400,000;
400,001+).
To analyze inequalities in HIV testing coverage during
pregnancy, simple and multivariate regression models were
used, with failure to be tested for HIV during pregnancy as
the dependent variable and region of residence, population
size of municipality of residence, schooling, race and age group
as independent variables.
As recommended by the Ministry of Health, whenever
prenatal HIV test results were not available, women should be
tested during childbirth. As a result, the proportion of women
that were not tested for HIV during either pregnancy or birth
was another indicator examined in the study.
Results
Data were collected from 16,158 childbearing women. Table
1 shows the distribution of the participants according to HIV
testing during pregnancy. Note that only 62.3% of the women
had written HIV test results upon admission to the maternity
hospitals; 24.6% had prenatal cards but without HIV test
results; 9.5% received prenatal care but did not bring or did
not possess their cards; and 3.5% had not received prenatal
care. HIV test coverage during pregnancy was considered to
be 62.3%.
Among women who received prenatal care, brought their
prenatal cards and had written test results, HIV prevalence
was 0.41% (Table 2).
Figure 1 shows inequalities in HIV testing coverage by
macro geographic region and population size of the women’s
municipality of residence. Comparing coverage of HIV testing
during pregnancy by regions, the Northeast had the poorest
coverage, 40.6%, followed by the North, with 46.0%. The South
had the highest coverage rate, of 85.8%, with the Southeast
and Central West showing rates of 73.7% and 69.9%,
respectively. Analyzing according to the population of the
municipalities, coverage varied from 52.1-70.8%, with results
directly proportional to the size of the municipality, that is, the
more populous the municipality, the higher the rate of HIV
testing during pregnancy.
Large inequalities in HIV testing coverage during
pregnancy were found between women with different levels
of schooling: among women who did not complete elementary
school, coverage was 48%, while coverage among women
who completed secondary school was 70%. This inequality
was even worse when evaluating differences in test coverage
according to race. There was a steep decline in coverage, with
rates ranging from 74% among white women to 36% among
self-declared indigenous women (Figure 2).
The results of the logistic regression models, with no HIV
test as the response variable, are presented in Table 3. The
univariate models show significant differences with p values
less than 5% for almost all the variables considered: macro
geographic region, population size (excepting the category
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50,001-400,000 inhabitants, which did not show significant
difference when compared with the category >400,001
inhabitants), schooling, race, and age group.
The differences persist in the multivariate model (Table 3),
with the exception of the adjusted effect of age group: there
was no significant difference between adolescents and women
20-34 years old. Asian and white women also did not show
differences. The most significant effects, when comparing
region of residence, were found between the North/Northeast
regions and the South, followed by the effect of living in less
populous municipalities. Among individual characteristics, we
draw attention to the unfavorable effects of fewer years of
schooling and non-white skin color.
Data presented in Table 4 shows that 18% of the women in
Brazil were not tested for HIV during either pregnancy or
childbirth. Regional results show that this indicator varies
from 4.8% in the South, to 37.2% in the North.
Discussion
The sentinel group of pregnant women in Brazil was
selected to estimate prevalence of HIV infection because,
despite limitations suggested by some authors [17,18], it is
the population group that best represents infection rates
among all women of reproductive age [9,10].
After carrying out three studies based on blood testing in
a sample of pregnant women admitted for childbirth, the
present study sought to evaluate a methodological proposal
to estimate HIV prevalence in childbearing women based on
secondary data, using systematized information routinely
collected in public maternity hospitals. HIV results collected
using this methodology were very similar to Sentinel Study
results from 2004; the estimated HIV prevalence of 0.41% was
identical to that calculated in 2004 [16].
It is important to observe, however, that the HIV
prevalence was estimated using information written on prenatal
cards and not based on childbearing hospitalization records,
since the maternity hospitals were not yet implementing the
new HIV testing protocol (through 3 tests in case of
discordance), which is currently being implanted. Therefore,
the use of a single rapid test during childbirth could lead to
false-positive results and biased estimates of HIV prevalence.
By using only results filled-out on prenatal cards, this
study presents limitations in estimating HIV prevalence.
Women who did not receive prenatal care or who were not
tested for HIV during pregnancy were not included in the
estimation process. Also, the tests were not standardized. On
the other hand, this result is the one being considered by the
health services to orient prophylactic treatment for infected
women.
Regarding HIV test coverage during pregnancy, in 2004,
based on the concept of effective coverage [19], HIV test
coverage during pregnancy was calculated as the proportion
of pregnant women who received at least one prenatal
appointment, for whom an HIV test was ordered during the
pregnancy, and who received the test result prior to birth [16].
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Table 1. Distribution of women according to prenatal care and HIV testing during pregnancy. Brazil, 2006.
Situation
Did not receive prenatal care
Received prenatal care but did not bring card
Received prenatal care but did not possess card
Had prenatal card but did not have written HIV test results
Had prenatal card and written HIV test results
Total

N
573
1,394
146
3,981
10,064
16,158

%
3.5
8.6
0.9
24.6
62.3
100.0

Table 2. Written HIV test results amongst women who had results marked on prenatal card. Brazil, 2006.
Result
Negative
Positive
Total

N
10,022
42
10,064

%
99.59
0.41
100.00

CI (95%)
99.361 – 99.733
0.267 – 0.639
-

Table 3. Results of simple and multivariate logistic regression models with failure to be tested for HIV during pregnancy as the
dependent variable.
Variable/Categories

Univariate analysis
OR
IC 95%

Region
North
7.09*
3.72-13.52
Northeast
8.80*
5.48-14.13
Southeast
2.15*
1.30-3.57
South
1.00
Centre-West
2.58*
1.39-4.81
Population size
< 50,000
2.23*
1.48-3.36
50,001-400,000
1.30
0.86-1.96
400,001+
1.00
Age group
10-19
1.15*
1.06-1.26
20-34
1.00
35+
0.82*
0.71-0.95
Schooling
Incomplete primary school
2.57*
2.02-3.28
Incomplete secondary school
1.67*
1.44-1.94
Incomplete post-secondary school
1.21*
1.02-1.42
Complete post-secondary school
1.00
Race
White
1.00
Black
2.11*
1.59-2.79
Asian
2.77*
1.81-4.23
Mixed
2.36*
1.92-2.90
Indigenous
5.20*
2.17-12.42
* OR significaantly different from 1 at 1% level of significance.

Multivariate analysis
OR
IC 95%
6.23*
7.41*
2.25*
1.00
2.54*

3.34-11.62
4.54-12.10
1.34-3.80
1.30-4.98

1.79*
1.34
1.00

1.23-2.60
0.95-1.88
-

1.06
1.00
0.83*

0.98-1.16
0.72-0.97

1.82*
1.47*
1.17*
1.00

1.51-2.20
1.29-1.67
1.01-1.35
-

1.00
1.55*
1.33
1.32*
2.44*

1.23-1.94
0.94-1.89
1.09-1.60
1.35-4.42

Table 4. HIV test coverage during prenatal care or childbirth hospitalization by Region. Brazil, 2006.
Region

North
Northeast
Southeast
South
Centre-West
Total

Not tested
N
616
1,493
637
102
193
3,041

%
37.2
30.9
10.1
4.8
15.9
18.8

Test during
prenatal care
N
%
761
45.9
1,963
40.6
4,647
73.7
1,842
85.8
851
70.0
10,064
62.3
www.bjid.com.br

Test during childbirth
hospitalization
N
%
280
16.9
1,375
28.5
1,022
16.2
203
9.5
172
14.1
3,052
18.9

Total
N
1,657
4,832
6,306
2,147
1,216
16,158

%
100.0
100.0
100.0
100.0
100.0
100.0
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Figure 1. HIV test coverage during prenatal care by Region
and population size of municipality of mother’s residence.
Brazil, 2006.

Figure 2. HIV test coverage during prenatal care by mother’s
schooling and race. Brazil, 2006.

HIV test coverage by Region. Brazil, 2006

HIV test coverage by schooling. Brazil, 2006
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62
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Brazil

96
100

87

Total

96
100

46
90

North

97
100

70
89

Complete postsecondary school

98
100

41
81

Northeast

95
100
70

Centre-West

66

Incomplete postsecondary school

87
97
100

87
98
100
86
93
96
100

South

74

Southeast

59

Incomplete
secondary school

87
96
100
48

89
97
100

HIV test coverage by municipality population size.
Brazil, 2006

83

Incomplete
primary school

93
100

HIV test coverage by race. Brazil, 2006
62

62

Total

87

Total

87

96
100

96
100

36
88

Indigenous

95
100

71
86

400001+

51

97

87

Asian

100

99
100
55

65
86

50001-400000

86

Mixed

96
100

96
100

58

83

Black

95
100

52
88

<=50000

74
96

White

100

Total

Prenatal care

Prenatal card
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The value obtained in 2004 was 63%. In 2006, HIV test coverage
during pregnancy was estimated as the proportion of pregnant
women who received at least one prenatal appointment,
brought their prenatal card to the maternity hospital and had
the test result filled out on the card. The value obtained in
2006 was 62%. Although different methods were used, the
first based on an interview with the childbearing woman and
the second based on information registered on the card, the
results were very similar.
Results presented here indicate that the proposal for
monitoring HIV test coverage and prevalence of HIV during
pregnancy using routinely collected data is viable. In addition,
this methodological proposal can be carried out at the state
and municipal level without the sampling process, in order to
monitor compliance with Ministry of Health recommendations.
Inequalities found in previous studies [15,16] relative to
HIV test coverage during pregnancy persist. While coverage
in the North and Northeast regions did not reach 40%, in the
Center-South coverage reached 70%, demonstrating regional
inequalities in access to health actions.
While access to prophylactic measures to reduce vertical
transmission of HIV is universal in Brazil, there is a social
gradient for HIV testing during pregnancy, which discriminates
against women with less education and non-whites, due to
lack of information and access to resources available through
the health system. It is important to emphasize that failure to
detect HIV infection during prenatal care represents a lost
opportunity for intervention in the infected woman, and limits
the chance to reduce the incidence of pediatric cases infected
by maternal-child transmission.
In Brazil, the rate of vertical transmission is around 7%,
ranging from 6% in the South and Central-West to 15% in the
Northern Region, according to results of a Brazilian Pediatric
Society study published by the Brazilian AIDS Program
(www.aids.gov.br/monitoraids). These rates could reach as
little as 1% if all the Ministry of Health recommendations to
avoid vertical transmission of HIV were adopted, including
ARV prophylaxis during and after pregnancy [20-22].
In conclusion, AIDS programs at all levels (national, state
and municipal) should turn their efforts toward expanding the
reach of prenatal testing, with special attention given to certain
population groups, in order to make the available resources
accessible to socially disfavored women and residents of less
developed regions of the country.
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