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Abstract Rapid HIV tests are used in maternity
hospitals to prevent mother-to-child transmission.
This study aimed to analyze factors associated
with submission to the rapid HIV test (outcome).
This is a cross-sectional study conducted in 2009
in 15 hospitals from the Rio de Janeiro’s Unified
Health System (SUS) by interviewing a represen-
tative sample of 835 pregnant women hospitalized
for birth and by verifying medical records. Adjust-
ed prevalence ratios were obtained by Poisson
regression according to a hierarchical model, and
variables associated with the outcome (p < 0.05)
remained in the final model. According to medical
records (MR), 79.6% of mothers were submitted
to rapid HIV test and, according to interviews
(INT), 55.7%. At the distal level, the lack of a
partner (MR), having > 6 residents at home (MR)
and non-white skin color (INT) were associated
with a higher prevalence of the outcome. At the
intermediate level, not having a negative HIV se-
rology from prenatal care (MR and INT) was as-
sociated with a higher prevalence of the outcome,
as well as PHC prenatal care (MR) and lack of
prenatal care (INT). At the proximal level, deliv-
ery in a hospital not certified as Baby-Friendly
was associated with a higher prevalence of out-
come (MR and INT).

Key words Program evaluation and health proj-
ects, HIV, AIDS serological diagnosis, Cross-sec-
tional studies, Unified Health System
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Introduction

The Pan American Health Organization set a tar-
get for reducing HIV mother-to-child transmis-
sion to less than 2% by 2015, but this goal has not
yet been achieved in Brazil'. In order to prevent
vertical transmission, coverage of HIV testing in
prenatal care should reach at least 95% of preg-
nant women'. However, in our country, only four
in every five pregnant women are tested in pre-
natal care’. This data reveals the importance of
rapid testing of women at the time of delivery.

The Ministry of Health recommended that
HIV testing be provided in the first trimester of
pregnancy, or at the beginning of the prenatal
care period, with a re-examination in the third
trimester, whenever possible’*, and that upon
pregnant women’s entrance in the maternity
ward, through counseling, a rapid anti-HIV test
be provided to all pregnant women not tested
for HIV in prenatal care or with no available re-
sults*®. It also recommended that pregnant wom-
en within some vulnerability criterion, such as
STD carriers and users or partners of injecting
drug users in unsafe sex be submitted to rapid
testing, regardless of the time elapsed since the
last HIV test®. Rapid HIV testing allows the de-
tection of antibodies against HIV in less than 30
minutes; it has a low cost, it is highly sensitive
and specific and simple to apply and interpret®.

As of 2010, the Ministry of Health recom-
mended that pregnant women with no HIV test
results from the last trimester of pregnancy be
submitted to a rapid anti-HIV test®. Increased
use of prenatal rapid test in situations in which
the diagnosis of HIV infection could not be per-
formed in a timely manner for the adoption of
measures to reduce the mother-to-child trans-
mission of HIV® was also recommended.

Studies point to a paradox regarding the use
of the rapid HIV test in maternity hospitals: over-
use while still living with missed opportunities
for HIV diagnosis and prevention”®, indicating
that care practices do not always follow minis-
terial reccommendations. In a literature review to
identify factors associated with submission to the
rapid HIV test, we found only one paper that in-
vestigated characteristics of hospital care associ-
ated with the test, such as the availability of hours
of obstetricians and neonatologists by hour/birth
and the availability of a rapid HIV test within the
validity period’. It is fundamental to investigate
which aspects contribute to the submission to the
rapid test, in addition to the recommended indi-
cations, so that public resources are optimized for

the timely establishment of vertical transmission
control prophylactic measures. This study aimed
to analyze socioeconomic and care factors associ-
ated with the submission of pregnant women to
the rapid HIV test.

Method

This is a cross-sectional study from the research
“Evaluation of the implementation of the Ba-
by-Friendly Hospital Initiative in the City of Rio
de Janeiro, based on the women’s perception of
the issues of gender, power and citizenship in
breastfeeding care”’. The research was submit-
ted to the Ethics and Research Committee of the
Municipal Health Secretariat of Rio de Janeiro
and approved.

The study population was consisted of preg-
nant women hospitalized for birth in the second
half of 2009 in hospitals with more than 1,000
births/year of the Unified Health System (SUS)
in the city of Rio de Janeiro. These hospitals ac-
counted for 94% of the total number of deliveries
performed in 2008 in this municipality in SUS
hospitals. Of these fifteen hospitals, seven were
Baby-Friendly Hospitals (BFH) and eight were
not accredited in the Initiative (NBFH)!. Elev-
en hospitals, five BFHs and six NBFHs, were part
of the High Risk Pregnancy System, of maternal
and/or fetal reference.

Sample size was stratified, and hospitals were
the strata. Since no similar study was found as a
basis for calculation, we decided to consider an
arbitrary prevalence of 50% of the outcomes in-
vestigated for the calculation of the sample size.
Prevalence of 50% was also used as a weighting
factor for each stratum, since it ensures the larg-
est possible sample size for the level of controlled
error and confidence.

For a level of error of 5% and a confidence
level of 99%, we obtained a minimum size of 687
rooming-in mothers distributed among strata ac-
cording to the number of deliveries in 2008. The
research inclusion criterion was women having
had a live birth for more than 24 hours, and the
exclusion criterion was women having some con-
traindication to breastfeeding, as a reactive sero-
logical HIV test, since breastfeeding at birth was
one of the outcomes investigated in the study’.

Two sources of information were used: inter-
views with mothers and consultation of mothers’
medical records. We chose not to establish a gold
standard, because we found medical records with
flaws and mothers lacking knowledge of available



information. The comparison of the two sources
of information returned an accuracy of 61.9%:
406 mothers had been submitted to the rapid test
according to interviews and medical records and
111 were not tested according to the two sources
of information. Divergent data indicated that 259
mothers (31.0%) had reportedly not been sub-
mitted to the rapid test or were unaware of the
submission, but with a record in the medical re-
cords, and 59 (7.1%) reported submission to the
rapid test, which was not found in the medical
records.

Interviews were conducted in the rooming-in
wards between August and December 2009. Re-
spondents were selected by systematic draw,
based on the relation of mothers hospitalized
registered in the nursing station. When the draw
selected a mother with a baby in a neonatal care
unit hospitalized more than 48 hours ago, this
mother was also interviewed, generating a sam-
ple of 148 mothers of hospitalized babies. We
used structured questionnaires that contained
questions about the characteristics of the moth-
er, her home, prenatal care and delivery and the
newborn. A form was used to collect informa-
tion from maternal medical records about HIV
tests carried out during the prenatal period and
rapid anti-HIV tests performed in the maternity
ward. All information was collected by health in-
terviewers trained in the Baby-Friendly Hospital

Initiative (BFHI)!' and previously trained for the
application of data collection tools.

A hierarchical theoretical model® of outcome
determination was elaborated, which comprised
distal (maternal, reproductive and domiciliary),
intermediate (prenatal care) and proximal (deliv-
ery care) characteristics, and being submitted to
the rapid HIV test was the outcome (Figure 1).

A description of the sociodemographic char-
acteristics of mothers (age, skin color, school-
ing, paid work, mother’s income), reproductive
and household-related (with partner, parity and
number of residents), prenatal care received
(performance of prenatal care, type of service
where prenatal care was carried, prenatal initia-
tion trimester, number of prenatal consultations,
prenatal HIV testing, and negative serology of
any pre-natal HIV test according to mother’s
interview and to medical records) and child-
birth care (type of delivery and certification as
a Baby-Friendly Hospital) characteristics was
performed. It was considered that the woman
had negative prenatal serology when she had un-
dergone one or more anti-HIV tests at any time
during prenatal care, according to the prevailing
recommendation in 2009**. The outcome was
dichotomized into two categories: 1. submission
to the rapid HIV test; 2. no submission / lack of
knowledge about submission to the rapid HIV
test, according to the two sources of information.

Characteristics of
childbirth care

Mother’s characteristics Prenatal care
- Age characteristics
- Skin color - Performing prenatal
- Schooling care
- Paid work - Type of service where
- Mother’s income prenatal care was
performed
Reproductive » | - Prenatal care’s
and household initiation trimester
characteristics - Number of prenatal
care consultations
- Living with a partner - HIV test performed in
- Parity prenatal care
- Number of residents - Negative serology of
prenatal HIV testing

- Certification as Baby-

Friendly Hospital
yrow vy
- Delivery type Submission
»| to rapid
HIV
testing

Figure 1. Theoretical model for the determination of the submission to the rapid HIV test in hospitals with
more than 1000 births / year in the municipality of Rio de Janeiro, 2009.
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Data analysis was conducted using the Sta-
tistical Package for Social Sciences - SPSS pro-
gram'’. At first, a univariate analysis was conduct-
ed to understand the distribution of exposure
variables and the outcome to be studied. Then,
a bivariate analysis was carried out between each
exposure variable and the outcome, as per the
two sources of information. Tests of chi-square
hypotheses were performed and crude preva-
lence ratios (PR) were obtained. Exposure fac-
tors that were associated with the outcome with
a significance level of less than or equal to 20% in
the chi-square test (p-value < 0.20) were selected
for multivariate analysis in the bivariate analysis.
The hierarchization of the variables allowed us
to evaluate the effect of the groups of variables
according to the proximity to the outcome. The
adjusted prevalence ratios were obtained by Pois-
son regression model with robust variance, due
to the high prevalence of the outcome'*. The final
model used to estimate measures of association
with their respective 95% confidence intervals
consisted of exposure variables that obtained an
observed level of significance less than or equal to
5% (p-value < 0.05).

Results

A sample of 835 mothers was interviewed. About
a quarter were adolescent, the same proportion
declared white skin color, a third had incomplete
elementary education and half had paid work.
Most mothers had a partner and almost half were
primiparous (Table 1).

Most mothers (95.3%) had prenatal care, but
almost 30% were followed in less than 6 visits,
and less than two thirds started prenatal care in
the first trimester of pregnancy. Around 91.5%
of pregnant women were tested for HIV during
prenatal care. According to interviews, 86.7% of
mothers had negative serological tests for pre-
natal care; medical records found 68.0%. About
half of births occurred in hospitals certified by
the Baby-Friendly Hospital Initiative (Table 2).

According to information from interviews,
55.7% of the mothers were submitted to the
rapid HIV test in hospitals, and the result of this
test was known before delivery by only 37.4% of
women submitted to it. According to data col-
lected from mothers’ medical records, 79.6% of
the mothers were submitted to the rapid HIV test
in the hospital.

In the bivariate analysis, the sociodemo-
graphic variables associated with rapid HIV test-

ing (p-value < 0.20) were skin color, schooling
and parity according to the interview data (Table
1). Among the intermediary factors, performing
prenatal care, trimester of prenatal care onset,
the number of prenatal care consultations, pre-
natal HIV testing and negative serology of the
HIV test in prenatal care were variables associat-
ed with the outcome. Regarding childbirth care,
its occurrence in a Baby-Friendly certified hos-
pital and type of delivery were associated with
submission to the rapid HIV test (Table 2). Ac-
cording to data from medical records, the distal
variables mother’s age, skin color, living with a
partner and number of residents were associated
with the outcome (Table 1). Intermediate vari-
ables prenatal care, place of prenatal care, quarter
of prenatal care onset, number of prenatal care
consultations, prenatal care HIV test and nega-
tive serology in prenatal care HIV test, as well as
the following proximal variables: type of delivery
and occurrence in a Baby-Friendly Hospital were
also associated with the submission to the rapid
HIV test (p-value < 0.20) (Table 2).

In the multivariate model, according to in-
terview information, non-white skin color (PR
= 1.155) was associated with a higher prevalence
of submission to the rapid HIV test, while moth-
er’s schooling up to incomplete elementary edu-
cation (PR = 0.856) was associated with a lower
prevalence of the outcome. Both the non-re-
alization of prenatal care (PR = 1.289) and the
negative serology of prenatal care HIV test (PR =
1.226) and the occurrence of childbirth in a hos-
pital not certified as Baby-Friendly (PR = 1,286)
were associated with a higher prevalence of rapid
HIV testing at the hospital (Table 3).

According to data from medical records, in
the multiple analysis, distal factors associated
with the submission to the rapid HIV test were
the lack of a partner (PR = 1,127) and having six
or more residents (PR = 1,082). The interme-
diate factors associated with the outcome were
hospital prenatal care (PR = 0.811) and the lack
of negative serology in the prenatal HIV test (PR
= 1,335), whereas delivery at a non-baby-friend-
ly accredited hospital (PR = 1.286) was the only
proximal variable associated with the outcome
(Table 4).

Discussion
It is noteworthy that more than half of the wom-

en were submitted to the rapid anti-HIV test at
admission for delivery, according to both sourc-



Table 1. Prevalence and crude prevalence ratio (PR) of submission to the rapid HIV test according to the
sociodemographic profile of mothers admitted to hospitals with more than 1000 births / year. Municipality of Rio de

Janeiro, 2009.

Information from Information from medical
. L. interviews records
Distal characteristics N % Prevalence Crude Prevalence Crude
(%) PR p-value (%) PR p-value
Age
20 to 46 years 618 74 56.8 1 78.5 1
13 to 19 years 217 26 52.5 0.93 0.288 82.9 1.06 0.137
Self-reported skin color
White 219 26.2 50.2 1 83.1 1
Non-white 616 73.8 57.6 1.15  0.069 78.4 0.94 0.117
Schooling
> Elementary school completed 555 66.5 57.5 1 79.3 1
Incomplete elementary school ~ 280 33.5 52.1 091  0.151 80.4 1.01 0.713
Paid work
Yes 422 50.5 56.6 1 78.7 1
No 413 49.5 54.7 0.97 0.578 80.6 1.03 0.483
Mother’s income
.. 33.3 79.1 1
2> 1 minimum wage 278 57.6 1
< 1 minimum wage 555 66.7 55.0 0.96 0.472 79.8 1.01 0.819
Partner
With partner 723 86.6 56.0 1 78.1 1
Without partner 112 13.4 53.6 0.96 0.635 89.3 1.14 <0.001
Parity
Primiparous 399 47.8 52.1 1 79.8 1
Non-primiparous 436 52.2 58.9 1.13 0.049 79.4 0.99 0.895
Number of residents
Upto5 625 74.9 54.6 1 77.8 1
6 or over 210 25.1 59.0 1.08 0.246 85.2 1.10 0.010

es of information. However, this test should be
used promptly only in women with unknown
serological status. Rapid HIV testing entails ma-
terial costs and time-consuming procedures of
often-overwhelmed health workers involved in
childbirth care.

This overuse leads to delays in the return of
their results, hampering actions to prevent moth-
er-to-child transmission and delaying breast-
feeding beyond the first hour of life”'. Studies
conducted in 2006, at the national level and in
the same municipality as this study found, re-
spectively, proportions of 18.9%' and 28.5%7 of
pregnant women submitted to the rapid HIV test
at admission for delivery, suggesting that submis-
sion of women to this test in hospitals has been

growing in our country, often in a non-judgmen-
tal way.

In this study, in the multiple analysis, socio-
demographic and prenatal and childbirth care
factors were identified as being associated with
the submission to the rapid HIV test.

According to interviews, women of non-
white skin color were the ones submitted the
most to the rapid test. A Sentinel Study conduct-
ed in Brazil in 2006 found that black and brown
women were being less tested during pregnancy*®
and thus could suffer positive discrimination
during hospital testing. According to the same
source of information, women with low school-
ing had a lower prevalence of submission to the
rapid HIV test. Women’s low level of education
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Table 2. Prevalence and crude prevalence ratio (PR) of submission to the rapid HIV test according to prenatal care
and deliveries of mothers admitted to hospitals with more than 1000 births / year. Municipality of Rio de Janeiro,
2009.

Information from interviews Information from medical records

Intermediate characteristics N % Prevalence Crude value Prevalence Crude value
° (%) PR P (%) PR P
Performance of prenatal care
(PN)
Yes 796 95.3 54.1 1 78.6 1
No 39 4.7 87.2 1.61 <0.001 100 1,27 <0,001
Type of PN care service
PHC facility 523 65.7 53.7 1 84.9
Hospital services 273 34.3 54.9 1.02 0.743 66.7 0,79 <0,001
PN initiation
1st trimester 531 63.6 52.2 1 77.2 1
2nd or 3rd trimester or no 304 36.4 61.8 1.19 0.005 83.9 1,09 0,016
PN
Number of PN consultations
6 or over consultations 589 70.6 52.6 1 77.4 1
0 to 5 consultations 245 294 62.9 1.19 0.005 84.9 1,10 0,008
Performing HIV test in PN
Yes 764 91.5 53.9 1 78.4 1
No or doesn’t know or no 71 85 74.6 1.38  <0.001 93.0 1,19 <0,001
PN
HIV serology in PN*
Negative serology of 1 or 724 86.7 53.3 1 - - -
more exams
No negative serology 111 13.3 71.2 1.34  <0.001
available
HIV serology in PN**
Negative serology of 1 or 568 68.0 - - - 71.1 1
more exams
No negative serology 267 32.0 97.8 1,37 <0,001
available

Proximal characteristics

Delivery type
Normal 530 63.5 57.5 1 82.2 1
Cesarean 305 36.5 52.5 0.90 0.157 75.1 0,91 0,019
Birth at Baby-Friendly Hospital
Yes 424 50.8 48.6 1 77.1 1
No 411 49.2 63.0 1.30  <0.001 82.2 1,07 0,067

* Source of Information: mother’s interview. **Source of information: medical records.

may lead to less knowledge about their submis-  fied less HIV testing during prenatal care among
sion to the rapid HIV test, and the inverse asso-  low schooling women.

ciation found, not confirmed by medical records, According to data from medical records,
could be flagging a possible information bias. =~ women without a partner and mothers living in
National'”*® and regional'*?! studies have identi-  households with six or more residents were sub-



Table 3. Adjusted prevalence ratio of submission to the rapid HIV test, with interview information, according to
the sociodemographic characteristics of mothers, prenatal care and delivery in hospitals with more than 1,000

births / year. Municipality of Rio de Janeiro, 2009.

Distal characteristics

Adjusted PR CI95% p-value

Self-reported skin color
White
Non-white
Schooling
> Elementary school completed
Incomplete elementary school
Intermediate characteristics
Performance of prenatal care (PN)
Yes
No
Interview data on the HIV serology of PN
Negative serology of 1 or more exams
No negative serology available
Proximal characteristics
Birth at Baby-Friendly Hospital
Yes
No

1

1.16 1.00-1.33 0.049
1

0.86 0.75-0.98 0.022
1

1.29 1.05-1.59 0.018
1

1.23 1.02-1.47 0.031
1

1.29 1.14-1.45 <0.001

Table 4. Adjusted prevalence ratio of the submission to the rapid HIV test, with information from medical
records, according to the sociodemographic characteristics of mothers, prenatal care and delivery in hospitals
with more than 1000 births / year. Municipality of Rio de Janeiro, 2009.

Distal characteristics Adjusted PR IC95% p-value

Partner

With partner 1

Without partner 1.13 1.04-1.22 0.002
Number of residents

Upto5 1

6 or over 1.08 1.01-1.16 0.031

Intermediate characteristics

Type of PN care service

PHC facility 1

Hospital services 0.81 0.74-0.88 <0.001
Medical records data on HIV serology of PN

Negative serology of 1 or more exams 1

No negative serology available 1.34 1.26-1.41 <0.001

Proximal characteristics

Birth at Baby-Friendly Hospital

Yes 1

No 1.08 1.00-1.16 0.040

jected to the rapid HIV test. In a national study
conducted between 1999 and 2000, single wom-
en were 60% more likely of not performing the

HIV test during pregnancy'’. Lower prenatal test-
ing among women without a partner may have
influenced the indication of rapid testing at the
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hospital. The variable number of residents in the
household needs to be better explored, since we
could not find any studies that investigated its as-
sociation with HIV testing.

While the analysis of the submission to the
rapid HIV test according to the two sources of
information pointed to different distal variables
associated with the outcome, the non-white skin
color, living without a partner and the high num-
ber of residents in the household indicate a situa-
tion of vulnerability of the population more sub-
mitted to the rapid HIV test, even after adjusting
for the serological status of prenatal care.

Since socially unfavorable conditions are also
associated with less prenatal testing'®'”'*?>%, it
could be hypothesized that health professionals,
regardless of knowledge of the result of prenatal
serology, more frequently submit this group to
the rapid test at childbirth.

As for the intermediate characteristics, the
lack of negative serology for HIV in prenatal care
was a factor associated with the outcome accord-
ing to the two sources of information, while the
lack of prenatal care was associated with a higher
prevalence of the outcome according to inter-
views. These are indications from the Ministry
of Health' for submission to the rapid HIV test.
However, the magnitude of association found be-
tween these variables and the outcome was not
high, and they were similar to the magnitude of
association of other variables studied.

Another characteristic of prenatal care asso-
ciated with the outcome was hospital follow-up,
possibly due to the greater availability of prenatal
examination records of these mothers, not im-
plying a re-testing, which could explain the in-
verse association found by the medical records.

The only proximal variable associated with
the outcome, according to both sources of infor-
mation, was childbirth at a Baby-Friendly Hospi-
tal. These hospitals are undergoing staff training
and changes in hospital practices that contrib-
ute to the qualification of care provided, possi-
bly contributing to compliance with established
norms'!, implying less hospital testing.

We must consider some limitations of this
study. This is a cross-sectional study, where in-
formation was collected during the period of
admission to delivery, and time relationship be-
tween exposure and outcome is not always well
established. An adequate indication of the HIV
test not yet referred is women falling under vul-
nerability criteria (such as being an STD carrier,
a user or partner of injecting drug users in un-
safe sex), even when tested during pregnancy’.

This variable was not included in the analysis
because of the difficulty in accessing the infor-
mation about which women would fit into this
profile. However, these vulnerability conditions
are uncommon, so they would not explain the
high proportions found of submission to rapid
HIV testing.

Another issue to be pointed out is that there
was no agreement on more than one third of
the information regarding the submission to the
rapid HIV test, comparing data from interviews
and mothers’ medical records. This inconsistency
suggests the occurrence of incomplete records*
and possible flaws in the counseling of mothers
by the health staff”*. The Ministry of Health rec-
ommends that women be consulted if they want
to undergo rapid HIV testing through counsel-
ing*. By reason of the greater proportion of wom-
en tested identified in the medical records in re-
lation to the interviews, many participants were
probably not even informed of the submission to
the test, which impairs women’s autonomy and
guidance on HIV and vertical transmission pre-
vention®.

We can conclude that the ministerial proto-
cols for HIV testing during pregnancy and hos-
pitalization in force at the time of the study**
were not followed to satisfaction. The main
input of this study was the identification of a
range of factors associated with the submission
to the rapid HIV test at admission for childbirth
which included not certifying the hospital as a
Baby-Friendly facility, type of service of prenatal
care and sociodemographic characteristics vari-
ables, such as skin color, living with a partner and
the number of residents of the household. These
characteristics should not be subject to discrimi-
nation for testing, which should be guided by the
recommended indications, such as the failure to
perform prenatal care and the lack of a negative
HIV serology test for prenatal care.

Awareness and qualification of health team
involved in childbirth care is recommended, so
that the HIV serology is requested when appro-
priate, and process of delivering the results is
swift and adequate care is provided to all wom-
en during delivery. Primary care should also be
qualified, with emphasis on early pregnancy
screening for prenatal care and increased use of
the rapid HIV test. Thus, the timely implementa-
tion of measures to prevent mother-to-child HIV
transmission would be improved, and so many
women would not need to be tested in the ma-
ternity ward, guarding them against unnecessary
stress while awaiting the outcome of the rapid



HIV test, and providing breastfeeding at birth,
which has been postponed when the rapid test
result is not available before giving birth”".

Collaborations

MIC Oliveira was the main responsible for the
outline and design of the study, for data analy-
sis and interpretation and paper writing. DM
Gomes was responsible for reviewing literature
on the subject and participated in data analysis
and interpretation, as well as paper writing. KS
Silva participated in data analysis and interpreta-
tion and paper critical review.
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