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Recent studies suggest that acquisition of HIV-1 infection during pregnancy and breastfeeding is associated with a high risk
of HIV mother-to-child transmission. This study evaluates risk factors associated with HIV acquisition during pregnancy in
women delivering at a large metropolitan medical facility located in the south of Brazil. From February to August 2009, our
group conducted a cross-sectional study assessing women’s risk for HIV acquisition by administering an oral survey to peripartum
women. Of 2465 participants, 42% (n = 1046) knew that partner had been tested for HIV. During pregnancy, 82% (n = 2022)
of participants never used condoms; yet 97% (n = 2399) practiced vaginal sex. Multivariate logistic regression analysis showed
that patients with more years of education, in a relationship for more than 1 year, and who knew their own HIV status were more
likely to know their partners’ HIV status (P < 0.05). Those who were in relationship for more than 1 year and were married/living
together were more likely to be comfortable discussing HIV testing with partners (P < 0.05). In conclusion, women in Brazil are
at risk of HIV-infection during pregnancy as they remain sexually active, often do not know their sexual partner’s HIV status, and
have minimal condom use.

1. Introduction

HIV is a preventable chronic, life-threatening illness affecting
fetal and maternal health, increasing both morbidity and
mortality in both infected and noninfected children world-
wide [1–3]. Given the lack of an effective vaccine and the
complexity of life-long treatment, prevention of maternal
to child transmission (PMTCT) continues to be a crucial
public health need globally. It has been well established that
pregnant women have a significantly higher risk of HIV
acquisition during gestation and while breastfeeding than
their nonpregnant counterparts, due to behavioral factors,
such as decreased condom use, and biological factors such
as immunosuppression [4, 5]. Prior research in England,
in African countries, in the United States, and by our own
group in Brazil demonstrates that despite universal antenatal
testing of women, HIV infected babies are born to women
who had negative HIV tests during early prenatal care, impli-
cating seroconversion during pregnancy and breastfeeding

[6–11]. Furthermore, studies conducted at our institution
in Porto Alegre, Brazil, demonstrated that women known
to seroconvert during pregnancy have a much higher HIV
MTCT rate, than those with an unknown seroconversion
time (transmission rate of 33% in the first group versus
8.2% in the latter) [6]. In fact, recent evidence indicates that
infant HIV infection related to new maternal HIV-1 infection
after antenatal HIV screening could account for up to 40%
of all ongoing mother-to-child transmission in low and
middle income countries [9, 12]. The source of these new
infections during pregnancy is likely the mother’s sexual
partner. Therefore, there is a renewed interest in expanding
PMTCT efforts to include the mother’s sexual partner.

With the goal of trying to expand PMTCT to the entire
family unit including the male partners, we performed this
initial study to determine the proportion of pregnant women
who have knowledge of their sexual partner’s HIV status
results at the time of labor and delivery and their comfort
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in discussing HIV testing with their sexual partners during
prenatal care and/or labor and delivery as well as to evaluate
their risk factors for HIV acquisition. We decided to perform
the study in Porto Alegre because the prevalence of HIV in
pregnant women there rose from 0.5% in 1997 to 6.5% in
2002 [13]. At Hospital Conceiçao, a large tertiary county
medical center providing care to a large sector of the low to
middle income population of the metropolitan area, the HIV
seroprevalence rates range from 3 to 5% in pregnant women
receiving prenatal care, and 5 to 10% among pregnant
women without prenatal care [14]. Prior to study initiation,
we hypothesized that women continue to participate in high
risk behavior during pregnancy and will agree to discuss
HIV testing with partners in order to optimize their infant’s
health.

2. Methods and Materials

We performed a cross-sectional study in a population of
pregnant women who self-reported themselves as either HIV
negative or HIV untested and who gave birth to a live born
infant at Conceiçao Hospital, a government-run county
hospital in Porto Alegre, Brazil. Inclusion criteria included
women who were in a steady heterosexual relationship
for more than 3 months and older than 18 years of age.
Of note, per hospital protocol, all women admitted for
labor and delivery receive rapid HIV testing on admission.
For our study, all HIV positive women were excluded.
From February 2009 to August 2009, 3211 women who
fulfilled the entry criteria and were hospitalized for labor
and delivery were approached for participation in the
study. After informed consent by the mother was obtained,
interviewers administered a confidential scripted oral survey
in Portuguese when participant was not in active labor
(pre- and post-partum), questioning them on topics such
as demographics (age, race, employment, salary, residence
location, etc.), time in their current relationship, risk factors
for HIV acquisition (condom use, sexual practices, and
symptoms/signs of STDs), knowledge of partner’s HIV
status, and comfort in speaking about HIV testing with sex-
ual partner. Descriptive statistics were provided for all data
collected. Two-sample t-test and Pearson chi-square statistics
were used to analyze continuous and categorical outcomes,
respectively. A multivariate logistic regression analysis was
performed to evaluate parameters associated with woman’s
knowledge of partner’s status and comfort in discussing HIV
testing with partner. Variables included in the model were
age, race, marital status, employment, incomes, condom use,
and knowledge of women’s own HIV status. Missing data
was discarded if it constituted less than 1% of total sample
size. All computations were done using STATA 10 statistical
software (Statacorp, College Station, Texas). IRB approval
was obtained through both the UCLA Institutional Review
Board and the Grupo Conceiçao IRB.

3. Results

Two thousand four hundred and sixty-five women partici-
pated in the study. The most common reasons given for not

Table 1: Demographics (n = 2465).

Mean age (Years) 27 (range 18–47)

Mean years of education (Years) 9 (range 0–21)

Mean monthly household income
(Brazilian Reis)

1249 (range 0–20,000)

Race

White 1766 (72%)

Black 431 (17%)

Mulatto/mixed 243 (10%)

First nation/native Indian 25 (1%)

Marital status

Married/living together 2270 (92%)

Single parent 194 (8%)

Length of relationship∗

3 months to 1 year 194 (8%)

1–5 yrs 1193 (48%)

>5 yrs 1077 (44%)
∗

Missing one response.

participating in the study included lack of available partner
(n = 81), missed contact (patient discharged or unavailable
prior to interview) (n = 601), or women already diagnosed
as HIV positive (n = 39.) The mean age of participating
women was 27 years of age, with a range from 18 to 47 years.
Approximately 92% (n = 2270) of women were living with
or married to their partners, 92% (n = 2270) were in a stable
relationship for at least 1 year and 72% (n = 1766) self-
identified their race as White (Table 1).

Evaluating participant’s HIV risk factors revealed that
almost all women were sexually active during pregnancy
including 97% (n = 2399) of women who practiced vaginal
sex, 29% (n = 729) who practiced oral sex, and 15% (n =
363) who practiced anal sex (Table 2). Eighty-two percent
(n = 2022) of women stated that they never used condoms
during pregnancy. All had received HIV testing during labor
and delivery (per hospital protocol), and 89% (n = 2190)
knew their own HIV status. Forty-six percent (n = 1131)
knew their partner had undergone HIV testing and 42%
(n = 1042) knew the actual HIV test results. None of them
stated that they knew their partners were HIV positive. When
asked whether they felt comfortable discussing HIV testing
with their sexual partner, 96% (n = 2366) confirmed that
they would feel comfortable having this discussion with their
partners, and 4% (n = 99) said they would prefer not to
discuss it.

Table 3 shows factors that were felt to be associated with
women’s knowledge of partner’s HIV status as well as their
comfort in discussing HIV with their partner. Multivariate
logistic regression analysis showed that patients with more
years of education, who were in a relationship for more
than 1 year, and who already knew their own status during
pregnancy were more likely to know their partners’ HIV
status (P < 0.05). Patients who were in a relationship for
more than 1 year, and married/living together were more
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Table 2: HIV Risk Factors (n = 2465).

Age at loss of virginity (mean year) 16 (range 7–32)

Condom use during pregnancy

Every time 136 (6%)

Most of the time (>50%) 66 (3%)

Sometimes (10–50%) 133 (5%)

Rarely (<10%) 97 (4%)

Never 2022 (82%)

Denied being sexually active during pregnancy 11 (0.4%)

Sexual practices during pregnancy

Vaginal 2399 (97%)

Oral 729 (29%)

Anal 363 (15%)

Knowledge of partner’s status

Yes 1046 (42%)

No 1419 (58%)

Comfortable discussing HIV with partner

Yes 2366 (96%)

No 99 (4%)

likely to be comfortable discussing HIV testing with their
partners (P < 0.05).

Table 4 displays reasons why the 99 women did not feel
comfortable discussing HIV testing with their partners. The
most common reason was embarrassment (23%, n = 23),
and stigma (7%, n = 7). Even after being prompted with
responses, only 3% (n = 3) stated they feared abandonment
if HIV testing was discussed, 0 individuals indicated fear
of physical abuse, and 1% (n = 1) expressed concern for
emotional abuse. Of the responses that were not prompted
by interviewer (“Other” category), 22% (n = 22) of women
stated that they did not feel comfortable asking their partners
to get HIV tested because their partner would refuse, 17%
(n = 17) of women stated that it would be inconvenient for
their partners to be tested because of other responsibilities,
and 13% (n = 13) started that they could not contact their
partners either because they had left town or because they
were in prison.

4. Discussion

Pregnant women in Porto Alegre are at risk of HIV
acquisition since almost all remain sexually active, yet few
consistently use condoms. The results are concerning in that
it is likely that a large portion of cases of HIV PMTCT at
the Conceiçao Hospital, the largest public tertiary institution
in the metropolitan area of Porto Alegre, may be occurring
because of maternal seroconversion during pregnancy. Of the
last nine infants who acquired HIV from infected mothers
between 2004 and 2006, 3 infants acquired it from women
who are known to have seroconverted during pregnancy
with a negative test in the first trimester and a positive HIV
test during labor and delivery, 5 infants acquired HIV from
mothers who had an unknown time of seroconversion, and 1
acquired it from a known HIV positive mother [6]. The risk

is considerable particularly because the south of Brazil is the
area of highest HIV seroprevalence (3–5%) in the country
[6, 15]. More than half of the women in our study population
did not know their partner’s HIV status, placing them at
risk for seroconversion during pregnancy. Fortunately, 96%
of women felt comfortable discussing HIV testing with their
partners, which suggests it is feasible for women to agree
to bring in their partners for HIV testing during prenatal
care. Of the 4% who did not feel comfortable discussing
HIV testing with their partners, the most common reasons
included embarrassment and concern that their partner
would refuse testing, both of which could be addressed
through appropriate counseling. Almost none of participants
stated they had genuine fears of physical or emotional abuse,
even when verbally prompted for these responses. Partner
violence against HIV positive women has been observed in
4% to 6.6% of women who disclose their HIV status to their
partners [16, 17]. Specifically in the state of Rio Grande do
Sul, where this institution is located, a study conducted in
2009 showed that 43% of women in the general population
had experienced lifetime violence and 18.2% reported vio-
lence during pregnancy [18]. Although women in our study
did not indicate any concerns regarding partner violence,
multidisciplinary involvement and counseling efforts should
be prioritized so that women are protected from violence
if the approach of partner testing is implemented during
pregnancy or in the peripartum period.

Our data demonstrated that being in a relationship for
longer than one year was associated with higher rates of
knowledge of one’s partner HIV status and increased degree
of comfort in discussing HIV testing, suggesting that women
feel more secure discussing more sensitive issues, such as
sexually transmitted infections, if the relationship has proven
stable by withstanding the test of time. Women who felt
more comfortable discussing HIV with their partner were
also significantly more likely to be married/living with their
partners, which may reflect a similar sense of intimacy. How-
ever, it is important to note that in a study done in Kenya,
women who were married were more likely to seroconvert
during pregnancy and the postpartum period, so married
couples may represent a high risk group for seroconversion
[9].

Interestingly, our analysis also showed that women who
knew their own HIV status were also more likely to know
their partner’s HIV status. Likely, these women had received
education regarding HIV as part of the voluntary counseling
and testing and had greater awareness of the risks of
acquiring HIV from their partners as a sexually transmitted
disease. Thus, the experience of receiving HIV voluntary
counseling and testing (VCT) may have motivated them to
discuss HIV testing with their sexual partners.

Prior studies in Brazil and in other countries have shown
that decreased education is associated with lower rates of
HIV VCT in pregnant and nonpregnant women [19–22].
Our study shows that education is not only associated with
women receiving appropriate VCT for themselves, but also
with knowing the HIV status of their partner. Therefore,
education may play a significant role both in pregnant
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Table 3: Factors associated with participant’s partners HIV status and endorsing comfort in speaking to partner about HIV testing∗∗.

Knowledge of partner’s HIV status? Comfortable speaking to partner about HIV?
Yes

1046 (42%)
No

1419 (58%)
P value∗

Yes
2366 (96%)

No
99 (4%)

P value∗

Age 26.6 (±6.2) 26.7 (±6.3) 0.55 26.7 (±6.3) 27 (±6.2) 0.22
Race 0.94 0.31

White 767 (73%) 997 (70%) 1702 (72%) 64 (64%)

Black/AA 168 (16%) 263 (19%) 412 (17%) 19 (19%)
Mulatto/Pardo 101 (10%) 143 (10%) 229 (10%) 14 (14%)
Native Indian 9 (1%) 16 (1%) 23 (1%) 2 (2%)

Marital status 0.577 <0.001
Married/living together 978 (94%) 1319 (93%) 2220 (94%) 79 (80%)
Single/divorced 67 (6%) 99 (7%) 146 (6%) 20 (20%)

Time in relationship 0.024 0.021
3 months to 1 year 69 (7%) 125 (9%) 177 (7%) 17 (17%)
>1 year 977 (93%) 1295 (91%) 2188 (93%) 82 (83%)

Employment 0.59 0.28
Yes 389 (38%) 549 (39%) 911 (39%) 28 (29%)
No 641 (62%) 864 (61%) 1436 (61%) 70 (71%)

Education (years) 9.3 (±3) 8.7 (±3) <0.005 9 (±3) 9 (±3.5) 0.9
Income (Brazilian Reais) 1327 (±1083) 1190 (±955) 0.1 1257 (±1020) 1046 (±824) 0.1

Knowledge of own status <0.000 1

Yes 960 (92%) 1228 (87%) 2102 (89%) 88 (89%)

No 83 (8%) 191 (13%) 263 (11%) 11 (11%)
Condom use (pregnancy) 0.18 0.47

Yes 197 (19%) 235 (17%) 416 (18%) 16 (17%)

No 843 (81%) 1177 (83%) 1943 (82%) 79 (83%)
∗

Adjusted for age, race, marital status, employment, incomes, condom use, and knowledge of women’s own HIV status.
∗∗Missing responses discarded if less than 1% of total number of participants.

Table 4: Reasons women feel uncomfortable discussing HIV testing
with partners.

Number of
affirmative responses

(n = 99)

Ashamed 23 (23%)

Stigma 7 (7%)

Not worried about infection 5 (5%)

Abandon 3 (3%)

Anxiety 2 (2%)

Emotional abuse 1 (1%)

Physical abuse 0

Other responses listed below 62 (62%)

Inconvenient (traveling/working) 17 (17%)

Spouse not available/in prison 13 (13%)

Fear of needles/hospital 2 (2%)

Spouse does not want to/refuses 22 (22%)

No response 8 (8%)

women receiving appropriate care for themselves, and also
in any efforts involving HIV VCT of their partners.

The limitations of our study include the fact that data was
collected through self-reports by an interviewer previously

unknown to the patient. As the survey included very personal
information such as condom use and sexual practices/risk
factors it is possible that patients did not disclose intimate
information as they were inhibited by the presence of the
interviewer. Our surveys were conducted in a low-income
county hospital in the south of Brazil, which may also
limit extrapolation of our data to other settings. However,
given that the patient population was comprised of women
referred to Conceiçao through a vast network of peripheral
clinics throughout the city, our survey likely captured a
representative sample of the general population of low
to middle income women of Porto Alegre and adjacent
neighborhoods. We focused on women who had a sexual
partner for greater than 3 months, which may not be
generalizable to the entire population of pregnant women.
However, we assumed people who were not with a steady
heterosexual partner for greater than 3 months may actually
be at higher risk of HIV acquisition since having multiple
partners increases risk of HIV transmission [23].

There may be a real need to screen partners of women
undergoing VCT for prenatal care, as a public health measure
to effectively reduce sexual transmission and MTCT of
HIV-1, particularly in areas of high HIV-1 seroprevalence.
Data demonstrates that women not only have a higher
rate of infection during pregnancy, but also have higher
mother-to-child transmission rates during pregnancy and
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breastfeeding [4–6, 9]. Studies in Kenya, Swaziland, South
Africa, and Botswana have shown HIV seroincidence rates
in pregnant women ranging from 1.3 to 16.8 infections/100
person years [9, 10, 24, 25]. These high rates are not
only concerning when considering their implications for
women’s health, but also doubly alarming since transmission
rates to the infant are higher during acute maternal HIV
infection [6, 8, 11]. Our study highlights the importance of
protecting women during this vulnerable time, since most
remain sexually active without condom use. Hopefully, these
results can inform future efforts to expand prenatal care to
involve not only the mother, but the entire family as well.
In the future, interventions can focus on testing partners of
pregnant women during prenatal care, and if the partners
refuse testing, potentially offering appropriate antiretroviral
prophylaxis to women in very high risk settings during this
susceptible period.
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