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Introduction

In African countries highly affected by human immu-
nodeficiency virus-1 (HIV-1), women are more likely to be

tested for HIV-1 than men, due to scale-up of antenatal testing
programs to prevent mother-to-child transmission (PMTCT)
of HIV-1.1 As part of standard post-test counseling, HIV-1–
seropositive women are advised to disclose their HIV-1 status
to their partners and refer them for testing. Disclosure to male
partners antenatally has been associated with improved ad-
herence to prevention of mother-to-child transmission
(PMTCT) regimens,2 better infant feeding practices,3 safer sex
practices, and increased male partner testing.4 Conversely,
women who have not disclosed their HIV-1 status to their
partner have been observed to be more likely to have sub-
optimal adherence to PMTCT regimens,5–7 higher rates of
noncompletion of PMTCT regimens,8 and fewer infants tested
postnatally for HIV-1.9

In addition to disclosure’s implications for infants, there are
important health implications of disclosure for male partners
themselves, whether the members of the couple are both af-
fected by HIV-1 or not. Serodiscordant couples are common
in sub-Saharan Africa,4,10,11 and effective prevention meth-
ods including male circumcision, pre-exposure prophylaxis,
treatment as prevention/antiretroviral therapy (ART), and
condom use can prevent female-to-male HIV-1 transmission if
antenatal disclosure can bring men to testing.12 Similarly,
disclosure to male partners in HIV-1–concordant-positive
relationships creates opportunities to help men access co-
trimoxazole and ART, which improve health and extend life
expectancy.13 Testing male partners may also have implica-
tions outside the couple, as male partners may have other
sexual partners.

Despite these findings, promotion of male partner disclo-
sure is not a central component of most PMTCT programs. In
the antenatal setting, opt-out testing has resulted in nearly all
women testing routinely, but rates of partner disclosure by
HIV-1–seropositive women are lower than when adults are
self-initiating testing in other settings.14–16 While barriers to

female-to-male disclosure are well-described,17,18 and include
socio-economic vulnerability, fear of violence or abandon-
ment, and family stigma, little has been published describing
how to promote disclosure to male partners after antenatal
testing.

We followed Kenyan HIV-1–seropositive women enrolled
in a randomized clinical trial of herpes suppression during
pregnancy until 1 year postpartum to determine disclosure
rates, and to assess timing and correlates of disclosure. Our
hypothesis was that women who were counseled and sup-
ported to disclose their HIV-1 status as part of a longitudinal
research study would, over time, be more likely to disclose to
partners.

Methods

Subjects/Setting

As part of a clinical trial using valacyclovir to reduce ma-
ternal HIV-1 RNA levels,19 we followed pregnant women
from their first antenatal HIV-1–seropositive test, enrolled
them in the study if eligible at 34 weeks gestation, and con-
tinued following women until 1 year postpartum. We col-
lected data on disclosure from women at study entry and
again at study exit. Women were recruited from public ma-
ternity clinics near the Mathare slum.

Procedures

Women were referred to the study at their first antenatal
visit when HIV-1 infection was diagnosed. Although some
women knew their HIV-1 status already, most were newly
diagnosed. Informed consent for screening was obtained, and
women’s eligibility for the study was determined. Enrolled
women were antibody-positive for both HIV-1 and herpes
simplex virus-2 (HSV-2) and had a CD4 count > 250 cells/lL.
All 148 women were asked at enrollment whether they had
disclosed their HIV-1 status to their partner. When this
question was asked, women had known their HIV-1 diagnosis
for at least 14 days and usually longer. After December 2009, a
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subset of 100 women were asked again at study exit if they
had disclosed, and whether they were planning to disclose in
the future.

Women met with community health workers trained in
peer counseling at their monthly visits. Counseling topics
included infant feeding practices, HIV-1 support systems, and
testing of older children and partners; counseling sessions
were unscripted, but consistently unhurried, private, and
supportive, with an emphasis on empathy for each woman’s
situation. Community health workers were aware of the dis-
closure status of each woman. If a woman had not disclosed to
her partner, the community health workers raised the subject
of disclosure regularly, encouraging the woman to bring her
partner to a voluntary counseling and testing (VCT) center for
couple counseling and testing, where disclosure would occur
during the testing process. Couple counseling with VCT staff

was thought to be a safe, supportive place for disclosure to
occur, and enabled the woman to learn her partner’s status as
well.

Statistical methods

Baseline characteristics of disclosing women and nondi-
sclosing women were compared using chi-square and t-tests
for categorical and continuous variables, respectively. In a
subset of 100 women re-surveyed at study exit at 12 months
postpartum, disclosure status and timing of disclosure were
compared to enrollment results.

Results

Of the 148 women recruited into this study, 94 (71%) had
completed primary school, 117 (79%) identified themselves as
married or partnered, and 22 (19%) of the married women re-
ported polygamous unions. Only 17 women (12%) had been in
their current relationship less than 1 year. The median age of
women in the study was 25 years and 114 (77%) had been
pregnant before. At study enrollment at 34 weeks gestation, 72
(49%) of 148 women reported having disclosed their HIV-1-se-
ropositive status to their sexual partner. Age, parity, educational
level, marriage type (monogamous vs. polygamous) and em-
ployment status were not correlated with disclosure (Table 1).

Disclosing women were more likely to be married or
partnered (94% of disclosing women vs. 75% of nondisclosers,
p = 0.002) and were in partnerships longer than nondisclosing
women (mean 6 vs. 4 years, respectively, p = 0.006) (Table 2).
Disclosure was correlated with partner’s testing status, when
known: 35 of 60 (58%) disclosing women reported that their
partner had been tested for HIV-1, compared to 5 of 19 (26%)
nondisclosing women; this difference was statistically signif-
icant ( p = 0.02). Although 117 women reported being in a
long-term marital or partnered relationship, 138 women in the
study reported a sexual partner when asked about disclosure.
A majority of these women (98/138 women, 66%) reported
the partner had not tested or did not know whether he had
been tested. Male partners who were tested did not neces-
sarily disclose their test results; of the 40 women reporting
that their partner had been tested for HIV-1, 5 women (13%)

Table 1. Characteristics of Pregnant Women

Characteristics (n = 148) N(%) or Median (IQR)

Age at enrollment (years) 25 (22–29)
Married or long-term partner 117 (79)
£ 8 years educationa 105 (71)
Unemployed 91 (61)
Number of people in home 3 (2–4)
Lifetime number of sexual partnersa 3 (2–4)
Years in relationshipb 4 (2–7)
Primigravida 34 (23)
Age of sexual debut (years)a 16 (15–18)

Disclosed prior to enrollment
Yes 72 (48.6)
No 65 (43.9)
No partner 9 (6.1)
Refused 2 (1.3)

Partner tested for HIV-1
Yes 40 (27.0)
No 40 (27.0)
Don’t know 58 (39.2)
No partner 10 (6.8)

N = 148, an = 147, bn = 112 (some women not in relationship).

Table 2. Correlates of HIV-1 Disclosure During Pregnancy

Correlate N n (%) or Mean (CI) p Value

Disclosed n = 72 Did not disclose n = 65
Age (years) 137 26 (25–27) 26 (25–27) 0.66
Lifetime number of partners 136 4 (3–4) 4 (3–5)a 0.39
Education £ 8 years 136 47 (66%)a 38 (59%) 0.41
Unemployed 137 44 (61%) 42 (66%) 0.67
Primagravida 137 18 (25%) 13 (20%) 0.49
Gestational week AZT taken 137 30 (29–30) 30 (29–30) 0.32
Infant acquired HIV-1b 137 6 (4%) 4 (3%) 0.24
HIV-1 RNA log10 copies/mL 137 3.8 (3.6–4.1) 4.0 (3.8–4.2) 0.42
Baseline CD4 137 485 (444–526) 487 (440–533) 0.95
Married/partneredc 137 68 (94%) 49 (75%) 0.002
Time with partner (years)d 112 6 (5–7) 4 (3–5) 0.006
Partner tested for HIV-1e 79 35 (58%) 5 (26%) 0.02

a1 missing value; bInfant HIV-1 infection ascertained from birth until 12 months of age; cWomen defined whether they considered
themselves married or partnered; dn = 112: 61 disclosing women, 51 nondisclosing women; other women not in relationships or refused to
answer; en = 79: 60 disclosing women and 19 nondisclosing women; other women did not answer one or both questions.
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did not know their partner’s test result. Of the 35 women
who knew their partner’s HIV-1 test result, 31 (88%) had
disclosed: 9 out of 11 women (82%) with HIV-1–seronegative
partners disclosed, and 22 out of 24 women (92%) with HIV-1-
seropositive partners disclosed.

Almost all women (97%) had initiated zidovudine (ZDV)
for PMTCT by study enrollment and there were no differences
in ZDV start date by disclosure status. There were also no
differences in maternal facility delivery, mother or baby re-
ceiving single-dose nevirapine, and infant postnatal ZDV use.
The 1-year infant HIV-1 transmission risk was 7%: there
were 10 infant infections out of 143 live births. Infant infection
did not differ by initial disclosure status. There were 4 infant
infections among nondisclosing women and 6 infant infec-
tions among disclosing women ( p = 0.7).

After 1 year, 136 of the original 148 women (92%) remained
in the study, and 100 of the 136 women (74%) were re-surveyed
about disclosure at 12 months postpartum. Of these 100
women, 52 women reported disclosing and 40 had not dis-
closed or refused to answer. When we looked specifically at the
initial group of 65 nondisclosing women, 14 new disclosures
were noted, and 40 women had still not disclosed their status,
with 23 women reporting that they did not ever intend to dis-
close. Of 52 women who reported timing of disclosure, 31 (60%)
had disclosed within 3 days of testing, and 79% of disclosures
occurred in the first 30 days after a positive test (Fig. 1). Of the
mothers of HIV-1-infected infants who were re-surveyed at 12
months postpartum, 7 mothers of HIV-1-infected infants had
disclosed and 2 still had not (1 was not re-surveyed).

Discussion

Disclosure to partners and partner testing remain key is-
sues to achieving control of the heterosexual HIV-1 epidemic

in sub-Saharan Africa. In our study population in urban
Kenya, about 50% of childbearing HIV-1–seropositive women
tested antenatally disclosed their status to their sexual partner
during pregnancy. For the remaining women, counseling by
community health workers and availability of couples coun-
seling as a safer way to disclose resulted in few additional
disclosures over 1 year’s time. Most women did not know
their partner’s HIV-1 status. These gaps in partner disclosure
highlight the need for more research and policy to promote
disclosure among mothers diagnosed antenatally.

Partner factors remained key to understanding why women
disclosed, with duration of partnership and partner’s HIV-1
testing status significantly correlated with disclosure. Most
women appeared to decide at the time of diagnosis whether to
disclose, with the most common time of disclosure being within
3 days of testing. Although individual counseling encourages
women that disclosure is important, suggests resources for
disclosing more safely, and provides emotional support, it does
not offer concrete strategies to address partner characteristics
that may lead to women’s reluctance to disclose.

Prior research has indicated that disclosure to male part-
ners has important implications for infants born to HIV-1–
seropositive women, but in our cohort, we did not observe
differences in PMTCT outcomes between disclosing and
nondisclosing women. Due to the small numbers of trans-
mission events, we lacked statistical power to exclude any-
thing but large differences.

There is clear evidence that promoting disclosure to part-
ners in the antenatal setting can lead to both individual and
public health benefits, but little is known about how to
achieve this goal. Placing the burden of disclosure on women
in our study resulted in only about 50% of women self-re-
porting disclosure. This is consistent with published rates of
disclosure in a broad array of PMTCT settings,12,20–23 where

FIG. 1. Timing of HIV-1 disclosure for 52 women with positive antenatal HIV test. Women answered this question at 12
months postpartum. This graph shows that 31 of 52 women (60%) disclosed within 3 days of their positive HIV-1 test.
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only modest improvements in male partner disclosure have
occurred during scale-up of universal testing of pregnant wo-
men. Our research indicates that rather than focusing on strat-
egies that promote disclosure by women, such as counseling,
we should emphasize strategies that make HIV-1 testing more
appealing to men in this setting, such as shifts in infrastructure
promoting ease and availability of testing, and reduction of
stigma and barriers to male partner HIV-1 testing and treat-
ment.14 This has been borne out in the case of Rwanda, where
systematic couple counseling and community-based cam-
paigns have been effective at increasing uptake of male partner
testing. The government of Rwanda reported that of pregnant
women who received an HIV-1 test in 2009, 84% of male part-
ners were also tested for HIV-1.24 Further information about
strategies used in Rwanda and adoption of couple counseling in
the PMTCT infrastructure should be explored in more PMTCT
settings as a mechanism to improve male partner disclosure.

Another benefit of including men in PMTCT testing ef-
forts would be the ability to test male partners of HIV-1–
seronegative expectant mothers, which could reduce HIV-1
transmission risk in serodiscordant couples and reduce ma-
ternal and infant infections through prevention of primary
HIV-1 infection in pregnancy. Several studies have noted high
rates of seroconversion among women in high prevalence
settings who test negative in pregnancy.25,26 Bringing male
partners of HIV-1–seronegative mothers for testing is still
rare, but should be an important complementary activity in
the PMTCT setting; this effort will be critical to success of
efforts to eliminate pediatric HIV-1.

Our study was subject to limitations. It was not designed to
assess disclosure as a primary outcome; information from
women participating in a clinical trial may limit generaliz-
ability, and counseling to promote disclosure was general in
nature and not uniform. It is possible some participants re-
ceived different messages or different quantities of counseling
compared to others. Systemic factors may also have limited
the effectiveness of counseling messages, particularly since
couple counseling centers were open during daytime hours,
when men were often unable to attend. Another limitation
was our ability to collect data on disclosure over time; part-
nerships were forming and dissolving throughout the study
period, but we collected information on primary partners
only, and we did not specify whether the partner was re-
sponsible for the pregnancy. Our re-survey at 12 months did
not include all women and further limited our ability to track
disclosure over time. Social desirability may have induced
some women to report disclosing when it had not occurred,
but since new disclosures were rare after study enrollment,
this is unlikely to alter our results or conclusions.

In conclusion, our research shows that mothers diagnosed
with HIV-1 antenatally face challenges in disclosing to their
male partners. Reassuringly, many women did disclose in the
immediate post-testing period; for those who did not disclose
right away, counseling and support contributed to marginal
improvements in disclosure over 1 year’s time. Male partner
testing was uncommon in our cohort, but it was significantly
correlated with disclosure. More testing of couples in the
antenatal setting and further research on appropriate meth-
ods to facilitate safe female-to-male HIV-1 disclosure are im-
portant paths forward to improve PMTCT outcomes, reduce
HIV-1 transmission in couples, and recruit male partners to
HIV-1 care and treatment.
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