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Objectives. We assessed the association between exposure to an educational
intervention that emphasized safer breastfeeding practices and postnatal HIV
transmission among 437 HIV-positive mothers in Zimbabwe, 365 of whom did not
know their infection status.

Methods. Mothers were tested for HIV and were encouraged—but not 
required—to learn their HIV status. Intervention exposure was assessed by a ques-
tionnaire, Turnbull methods were used to estimate postnatal HIV transmission,
and multivariate Cox proportional hazard models were constructed to assess the
association between intervention exposure and postnatal HIV transmission.

Results. Cumulative postnatal HIV transmission was 8.2%; each additional inter-
vention contact was associated with a 38% reduction in postnatal HIV transmission.
HIV-positive mothers who were exposed to both print and video materials were
79% less likely to infect their infants compared with mothers who had no exposure.
These findings were similar for mothers who did not know their HIV status.

Conclusions. The promotion of exclusive breastfeeding has the potential to re-
duce postnatal HIV transmission among women who do not know their HIV sta-
tus, and child survival and HIV prevention programs should support this practice.
(Am J Public Health. 2007;97:1249–1254. doi:10.2105/AJPH.2006.085704)
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status. We evaluated the association between
the mothers’ exposure to this intervention
and their HIV-related knowledge, infant-
feeding practices, postnatal HIV transmis-
sion, and child mortality.

In 2005, we reported that women who
enrolled in the trial after the intervention was
implemented were more knowledgeable
about HIV and were 8.4 times more likely to
practice exclusive breastfeeding compared
with women who enrolled in the trial before
the intervention began.10 Furthermore, exclu-
sive breastfeeding for at least 3 months was
associated with significantly lower postnatal
transmission and higher HIV-free survival
compared with partial breastfeeding (i.e., ani-
mal milks or solid foods in addition to breast-
milk).11 Our findings were consistent with pre-
vious reports from South Africa.12,13

In this study, we examined the association
between the amount of exposure mothers
had to the educational intervention and their
infants’ risk for postnatal HIV transmission or
death. The analysis examined HIV-positive
women whose infants were alive and were HIV

polymerase chain reaction (PCR)–negative at 6
weeks, which put them at risk for postnatal
HIV transmission. We hypothesized that ex-
posure to the intervention would be inversely
associated with HIV transmission and that
this association would be attenuated after we
adjusted for breastfeeding exclusivity. Previ-
ous studies on breastfeeding and HIV have
included only HIV-infected women who
made feeding decisions after learning their
HIV status. The ZVITAMBO is unique in that
both HIV-negative and HIV-positive women
were enrolled and the majority declined to
learn their test results.10 Thus, our analysis re-
flects the potential impact of a public health
intervention that promotes exclusive breast-
feeding in settings where HIV prevalence is
high, yet the majority of mothers do not
know their HIV status. These conditions are
common throughout Africa.1

METHODS

The ZVITAMBO study was a clinical trial
of postpartum maternal and neonatal vitamin

Each year, an estimated 700000 children
are infected with HIV by their mothers,1 and
at least 40% of these transmissions occur
during breastfeeding.2–3 The vast majority of
HIV-infected children live in sub-Saharan
Africa, where universal and prolonged breast-
feeding protects children against diarrhea
and other infections and contributes to birth
spacing (i.e., intervals between pregnan-
cies).4–6 Hence, the transmission of HIV
through breastfeeding has created one of the
most challenging dilemmas of the HIV pan-
demic and has contributed to reduced sup-
port for breastfeeding in some areas where
there is a high prevalence of HIV.7

International guidelines currently state that
HIV-positive mothers should avoid all breast-
feeding when replacement feeding is accept-
able, feasible, affordable, sustainable, and
safe. Otherwise, HIV-positive mothers are ad-
vised to breastfeed exclusively during the first
months of life and to stop breastfeeding as
soon as the conditions for replacement feed-
ing are met.8 Counselors should provide infor-
mation on the risks and benefits of exclusive
breastfeeding and replacement feeding so that
HIV-positive mothers can make fully in-
formed decisions.9

We developed an education and counsel-
ing intervention to fully inform women
about infant feeding in the context of HIV.
We then implemented it within an ongoing
postpartum vitamin A supplementation trial,
Zimbabwe Vitamen A for Mothers and Ba-
bies Trial, hereafter “ZVITAMBO,” in
Harare, Zimbabwe. As part of the trial, par-
ticipating mothers were tested for HIV
within 96 hours of delivering their babies
and were encouraged—but not required—to
learn their HIV status. The intervention pro-
moted exclusive breastfeeding to mothers
who were HIV-negative, mothers who were
HIV-positive and chose to breastfeed, and
mothers who chose not to learn their HIV
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A supplementation; study methods have
been published elsewhere.10,11,14,15 Briefly,
from November 1997 to January 2000,
14110 postpartum mothers and their
neonates were enrolled within 96 hours of
delivery and were randomized to 1 of 4 vita-
min A treatment arms. Recruitment took
place at maternity clinics and hospitals in
Greater Harare. Mother–infant pairs were eli-
gible if neither had an acute life-threatening
condition, if the baby was a singleton who
weighed 1500 grams or more at birth, and if
the mother planned to stay in Harare after
delivery. We obtained written informed
consent.

Baseline data were collected via interviews
and medical record transcriptions. We esti-
mated gestational age using the Capurro
method,16 and we measured infant birth-
weight and maternal mid–upper arm circum-
ference using methods described by Gibson.17

Infant plasma and cell pellets (Amplicor
whole blood PCR sample preparation
method; Roche Diagnostics Systems,
Alameda, Calif) were prepared and were
stored at −70° C. Mothers were tested for
HIV at baseline using an algorithm of 2
enzyme-linked immunosorbent assays
(ELISAs), which were run parallel to each
other, and Western blot confirmation.14 We
enumerated maternal CD4 cells with Fac-
scount (Becton Dickinson International, Erem-
bodegem, Belgium), and we measured hemo-
globin on the day of blood collection
(HemoCue, Mission Viejo, Calif).

We conducted follow-up clinic visits at 6
weeks and 3 months and then at 3-month
intervals thereafter for up to 24 months. In-
fant plasma and cell pellets were archived for
all HIV-exposed infants; after all follow-up
visits were completed, we tested the last avail-
able blood specimen. If samples were col-
lected at or after 18 months, plasma was
tested using GeneScreen ELISA (Roche Diag-
nostic Systems). If samples were collected be-
fore 18 months, cell pellets were tested by
prototype using the Roche Amplicor version
1.5 qualitative PCR assay (Roche Diagnostic
Systems). If the last available sample was HIV
negative, the baby was classified as un-
infected. If the last sample was positive, we
tested intervening samples to determine the
timing of infection.

We collected breastfeeding initiation data
at baseline, and breastfeeding duration and
intensity were assessed during all follow-up
visits. At baseline, 6 weeks, 3 months, and 6
months, mothers were asked whether the in-
fant had ever been fed any liquids (water,
juice, tea, cooking oil), milks (formula, fresh,
tinned), solid foods (porridge, maize meal,
fruits, vegetables, meat, eggs), or medicines
(traditional, prescribed, oral rehydration solu-
tion). We classified infants as exclusively
breastfed, predominantly breastfed, or par-
tially (mixed) breastfed at each visit in accor-
dance with World Health Organization defini-
tions.18 We encouraged mothers to learn their
HIV test results at any time during the study
during pretest and posttest counseling. Intra-
partum and postnatal antiretroviral prophy-
laxis were not available in Zimbabwe at the
time of the study.

Education and Counseling Intervention
When the study began in 1997, breastfeed-

ing was recommended for all HIV-positive
mothers in accordance with national and in-
ternational policy at the time.19 After the re-
lease of new guidelines on HIV and infant
feeding in 1998,9 we developed an interven-
tion to educate all study mothers about
mother-to-child HIV transmission and the im-
plications for infant feeding. The intervention
encouraged mothers to learn their HIV test
results and it provided HIV-positive mothers
with information and skills for making and
safely implementing their best infant-feeding
choice.

The intervention was introduced in Sep-
tember 1999. Study nurses had group talks
with antenatal mothers at the ZVITAMBO re-
cruitment sites, with new mothers in postnatal
wards during trial recruitment and at ZVITA-
MBO follow-up clinics during follow-up visits.
Two videos on mother-to-child HIV transmis-
sion and ways to prevent it were produced
for the intervention and were shown during
group talks. Two pamphlets were also pro-
duced and distributed. The first pamphlet de-
scribed the risk for mother-to-child transmis-
sion of HIV and the implications for infant
feeding; the second described the 4 safer
breastfeeding practices—breastfeeding exclu-
sively12; breastfeeding techniques for avoiding
cracked nipples, milk stasis, and mastitis and

encouraging prompt treatment of breast prob-
lems20; seeking medical care quickly, espe-
cially for breast problems; and promoting
safer sexual practices during the breastfeed-
ing period.21 The pamphlets were promoted
during group sessions to all women who
chose not to learn their HIV test results.

During individual posttest counseling ses-
sions, HIV-negative mothers were advised
about safer breastfeeding and HIV-positive
mothers were advised about the risks, bene-
fits, and costs of several infant-feeding op-
tions. HIV-positive women who chose to
breastfeed were counseled about safer
breastfeeding and early breastfeeding cessa-
tion at 6 months.

Evaluation of the Intervention and
Statistical Analysis

Because all mothers who enrolled in the
study after September 1, 1999, had an op-
portunity for intervention exposure, we com-
pared knowledge, behaviors, and outcomes
in accordance with reported levels of inter-
vention exposure; we controlled for con-
founding variables using a plausibility evalu-
ation design.22 A questionnaire was
administered to mothers during the 3-month
follow-up clinic visit to elicit information
about HIV-related knowledge, the total num-
ber of contacts with the intervention (maxi-
mum of 4 contacts: antenatal, delivery, 6-
week visit, or 3-month visit), and the total
number and type of educational materials re-
ceived at all time points (maximum 4 materi-
als; 2 videos and 2 pamphlets).

We used data from 437 HIV-positive post-
intervention mothers who completed the
3-month questionnaire and whose infants
were alive and PCR-negative at 6 weeks for
our analysis. Restricting the analysis to in-
fants who were PCR-negative at 6 weeks al-
lowed us to focus on the intervention’s im-
pact on postnatal HIV transmission.23 Infant
survival to 12 months was estimated using
Kaplan–Meier methods24; we used Turnbull
methods, which are recommended for inter-
val censored data when the exact time of the
event (HIV infection) is unknown,25 to esti-
mate cumulative risk for postnatal HIV trans-
mission. Infants who never had a positive
HIV test were censored at the age of their
last negative test. Infants of mothers who
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TABLE 1—Baseline Characteristics of
Mothers and Infants (n=437): 
ZVITAMBO, Harare, Zimbabwe,
1999–2000

Total, Mean (SD)
Variable or % (n)

Birth Weight, g 2976 (434)

Gestational age under 37 weeks 3.9 (n = 17)

Male infant 54.7 (n = 239)

Maternal mid–upper arm 25.8 (2.5)

circumference, cm

Maternal CD4 cell count, µ/L 416.9 (221)

< 200 10.8 (n = 47)

200–399 33.2 (n = 145)

≥ 400 35.9 (n = 157)

Missing CD4 at baseline 20.1 (n = 88)

Maternal hemoglobin, g/L 112.8 (18.6)

Maternal education, y 9.7 (1.9)

Maternal age, y 25.8 (4.6)

Maternal parity 2.3 (1.1)

Household income/day, US $ 3.23 (3.2)

Maternal unemployment 21.7 (n = 95)

Maternal marital status—married 88.8 (n = 388)

Vitamin A treatment arm

Mother A, baby A 24.9 (n = 109)

Mother A, baby P 25.9 (n = 113)

Mother P, baby A 24.0 (n = 105)

Mother P, baby P 25.2 (n = 110)

Note. A = vitamin A; P = placebo.

TABLE 2—Timing, Frequency, and Type
of Intervention Exposure: ZVITAMBO,
Harare, Zimbabwe, 1999–2000

Exposure variable No. (%)

Timing of first exposure 

Antenatal 83 (19.0)

Recruitment 205 (46.9)

6 weeks 73 (16.7)

3 months/other 1 (0.2)

None 75 (17.2)

Frequency of reported contactsa

0 75 (17.2)

1 234 (53.6)

2 108 (24.7)

3 20 (4.6)

4 0 (0)

Number of materials seen or received

0 119 (27.2)

1–2 248 (56.8)

3–4 70 (16.0)

Type of material seen or received

Print only 222 (50.8)

Video only 20 (4.6)

Both 76 (17.4)

Neither 119 (27.2)

aNumber of study visits when information on safer
breastfeeding was observed or received.

died (n=4) or who reported stopping breast-
feeding (n=57) were censored 60 days after
the mother’s date of death or breastfeeding
cessation.26

The number of educational materials
mothers saw was highly correlated with the
reported number of intervention contacts
(Spearman R = 0.61; P < .001). Therefore,
we constructed Cox proportional hazards
models with stepwise backward elimination
to estimate the additive effect on postnatal
HIV transmission and postnatal HIV trans-
mission or death of 3 different forms of in-
tervention exposure: (1) the number of con-
tacts, (2) the number of educational
materials seen or received, and (3) the tim-
ing of first intervention exposure. Variables
that measured exposure to the intervention
were forced into the models, and other co-
variates retained in the final model for post-
natal HIV transmission in the overall study
population (i.e., maternal age; mid–upper
arm circumference, CD4 cell count, and he-
moglobin at baseline from the mother; and
maternal death during follow-up)11 were en-
tered and retained at the α ≤ 0.20 and 0.10
levels, respectively. Because breastfeeding
exclusivity was hypothesized to be part of
the causal pathway, we omitted early breast-
feeding patterns from these models to evalu-
ate the impact of intervention exposure on
study outcomes.

As a way of checking for the possibility
that inherently lower-risk women were self-
selecting increased exposure to the interven-
tion, we ran a parallel series of Cox models
and added dummy variables for the quar-
tiles of estimated propensity scores for the
probability of a woman having at least 1 in-
tervention contact. Propensity scores are
used to correct baseline imbalances among
exposure groups in nonrandomized tri-
als,27,28 and we estimated these scores in lo-
gistic regression models with terms for fam-
ily income, infant gender, and maternal age,
maternal marital status, maternal educa-
tional attainment, maternal baseline hemo-
globin, maternal mid–upper arm circumfer-
ence, maternal CD4 cell count, and maternal
death during follow-up, (a proxy for ad-
vanced disease state at baseline). We con-
ducted statistical analyses using SAS version
8.2 (SAS Institute Inc, Cary, NC).

RESULTS

After the education and counseling inter-
vention was introduced to the ZVITAMBO
trial, 2749 mother–infant pairs were en-
rolled in the trial. Of these, 845 mothers
(30.7%) were HIV-positive at delivery, and
514 of their infants were alive and were
PCR-negative at 6 weeks. Intervention expo-
sure data were available for 437 mothers
(85%), who comprised the sample for our
analysis (Table 1). Compared with mothers
who had exposure data, eligible mothers who
were excluded from the analysis because
they lacked intervention exposure data
(n=77) also had infants with lower birth-
weights (2856 grams [n=441] vs 2976
grams [n=435]; P= .03) and lower baseline
hemoglobin (108.1 g/L vs 112.8 g/L;
P= .05). Excluded mothers were more likely

to have died during the follow-up period and
thus be unavailable for interviews (14.3% of
eligible but excluded mothers vs 1.8% of eli-
gible and included mothers; P< .001). All
other characteristics were similar (data not
shown). Of the 437 women in our sample,
72 (16%) chose to receive their HIV test re-
sults; there were no differences in baseline
characteristics among mothers who learned
their HIV status compared with those who
did not.

Exposure to the Intervention and Safer
Breastfeeding Practices

Reported timing, type, and frequency of
intervention exposure are shown in Table 2.
Seventy-five mothers (17.2%) reported hav-
ing never seen or received any educational
materials, and 234 (53.6%), 108 (24.7%),
and 20 (4.6%) reported having been ex-
posed to 1 or more components of the inter-
vention during 1, 2, and 3 follow-up clinic
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TABLE 4—Risk for Postnatal HIV Transmission and Postnatal HIV Transmission or Death
Associated With Intervention Exposure:  ZVITAMBO, Harare, Zimbabwe, 1999–2000

Postnatal Postnatal 
HIV Transmission HIV Transmission or Death

Adjusted HR (95% CI) P Adjusted HR (95% CI) P

Reported intervention contacts, no. 0.62 (0.39, 0.99) .045 0.67 (0.44, 1.04) .07

Maternal baseline CD4 cell count (µ/L)

< 200 5.94 (1.98, 17.86) .003 4.94 (1.72, 14.10) .003

200–399 2.60 (1.00, 6.77) .05 2.64 (1.08, 6.42 .03

≥ 400 1.00 (. . .) 1.00 (. . .)

Maternal hemoglobin (g/L) 0.98 (0.96, 0.99) .02 0.98 (0.97, 0.99) .03

Note. HR=hazard ratio; CI=confidence interval.Variables considered but not retained in all models include maternal knowledge of
HIV status, age, mid–upper arm circumference (cm), death during the follow-up period, education, and vitamin A treatment arm.

TABLE 3—Association Between Intervention Exposure and Safer Breastfeeding Knowledge
and Practices: ZVITAMBO, Harare, Zimbabwe, 1999–2000

Number of Visits When Information on 
HIV and Infant Feeding Was Provided, No. (%)

0 (n = 75) 1 (n = 234) 2 (n = 108) 3 (n = 20) Pa

Reported knowledge of specific safer breastfeeding 

practices to prevent HIV transmissionb

Importance of exclusive breastfeeding 0 (0) 36 (15.4) 26 (24.1) 8 (40) < .001

How to prevent and treat breast problems 4 (5.3) 50 (21.4) 26 (24.1) 4 (20.0) .005

Safer sexual practices 4 (5.3) 28 (12.0) 30 (27.8) 7 (35.0) < .001

Safer breastfeeding practicesc

Exclusive breastfeeding 

6 weeksd 6 (8.0) 35 (15.0) 16 (14.8) 6 (30.0) .02

3 monthsd 5 (6.7) 30 (12.8) 19 (17.6) 5 (25.0) .005

6 monthsd 3 (4.0) 14 (6.0) 5 (4.6) 1 (5.0) .48

Breast health problems reported or diagnosed

6 weeksd 6 (8.0) 10 (4.3) 5 (4.6) 1 (5.0) .22

3 monthsd 2 (2.7) 8 (3.4) 5 (4.6) 2 (10.0) .09

6 monthsd 4 (5.3) 10 (4.3) 4 (3.7) 2 (10.0) .42

Postpartum condom use (among sexually active 16 (21.3) 56 (23.9) 31 (29.7) 5 (25.0) .15

mothers)

aχ2 test for trend; 1-sided test.
bKnowledge data obtained using a questionnaire that was administered during the 3-month follow-up clinic visit.
cPractice data obtained prospectively during each follow-up clinic visit.
dIndicates age of infant.

visits, respectively. Most mothers reported
that their first exposure was during delivery
of their babies (n=205; 46.9%). Frequency
of intervention contact was associated with
safer breastfeeding knowledge and exclusive
breastfeeding practices, but it was not associ-
ated with breast health or postpartum con-
dom use (Table 3).

12-Month Infant Mortality and Postnatal
HIV Transmission

There were 32 postnatal HIV infections
and 9 deaths; 5 of the deaths were infants
whose last HIV test was PCR-negative. The
Kaplan–Meier estimate of mortality (with or
without HIV infection) from 6 weeks to 12
months was 2.1% (95% confidence interval
[CI]=0.7, 3.4), with no difference by num-
ber of reported intervention contacts (χ2 log
rank test P= .5; Fisher exact test [1 df ]).
Overall cumulative risk for postnatal HIV
transmission was 8.2% (95% CI=4.6, 14.3),
and for postnatal HIV transmission or death,
it was 8.7% (95% CI=6.0, 11.4). Postnatal
HIV transmission rates declined in a

dose–response manner with increasing fre-
quency of intervention contact (χ2 log rank
test P= .03), and postnatal HIV transmission
rates among mothers who reported 0, 1, 2,
and 3 intervention contacts were 11.5%
(95% CI=4.8, 25.2), 9.1% (95% CI=3.9,
19.7), 5.0% (95% CI=1.0, 21.6), and 0%,
respectively.

Findings were similar when the analysis
was restricted to mothers whose HIV status
was unknown. There were 29 infections
and 8 deaths among this subgroup; the
Kaplan–Meier estimate of mortality was 2.2%
(95% CI=0.7, 3.7). Postnatal HIV transmis-
sion rates among mothers who reported 0, 1,
2, and 3 intervention contacts were 13.3%
(95% CI=5.5, 28.6), 8.8% (95% CI=3.9,
18.6), 6.2% (95% CI=1.2, 26.0), and 0%
(χ2 log rank test P=.04), respectively.

Cox Proportional Hazard Regression
Models

Each additional intervention contact was
associated with a proportionate 38% reduc-
tion in postnatal HIV transmission
(P = .045) and a 33% reduction in postnatal
HIV transmission or death (P = .07), after
we adjusted for maternal baseline CD4 and
hemoglobin, which were the only 2 vari-
ables that were retained in the stepwise re-
gression models (Table 4). Adjusted hazard
ratios were similar in the models that had
propensity score variables (data not shown).
In the second model, in which exposure to
the intervention was assessed as the number
of educational materials seen or received,
postnatal HIV transmission was 88% lower
(adjusted hazard ratio [HR] = 0.12; 95%
CI = 0.02, 0.90) and 35% lower
(HR = 0.65; 95% CI = 0.32, 1.33) among
women who had received 3–4 materials
and 1–2 materials, respectively. Mothers
who were exposed to both print and video
materials had significantly lower postnatal
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HIV transmission rates (HR = 0.21; 95%
CI = 0.05, 0.95) compared with mothers
who had no exposure to any educational
material. All of the protective effect of inter-
vention exposure was for antenatal and de-
livery-based exposure; among women who
were first exposed to the intervention at 6
weeks or later, there was no effect on post-
natal HIV transmission (HR = 1.00; 95%
CI = 0.38, 2.61) or postnatal HIV transmis-
sion or death (HR = 1.28; 95% CI = 0.52,
3.18). In all models, inclusion of maternal
knowledge of HIV status was not retained
and had no effect on exposure estimates.
Adding safer breastfeeding knowledge and
exclusive breastfeeding practices to the
model attenuated the benefit of intervention
exposure on postnatal HIV transmission and
postnatal HIV transmission or death.

DISCUSSION

We implemented a health center–based
intervention to educate mothers about HIV
and infant feeding. We have previously re-
ported that postintervention mothers were
more likely to breastfeed exclusively10 and
that exclusive breastfeeding was associated
with reduced risk for postnatal HIV transmis-
sion and postnatal HIV transmission or
death.11 With each additional intervention
contact, HIV-positive mothers were 38% less
likely to infect their infants during breastfeed-
ing. Although the intervention emphasized 3
messages (exclusivity of breastfeeding, pre-
vention and treatment of breast problems,
and safer sexual practices), only exclusive
breastfeeding was associated with interven-
tion exposure, which suggests that the ob-
served association was primarily mediated
through increasing the proportion of HIV-
positive women who exclusively breastfed.
Our findings also suggest that breastfeeding
patterns may be more amenable to change
through education than adoption of health-
seeking and safer sexual practices.

We observed no statistical differences be-
tween HIV-positive mothers who knew their
status and HIV-positive mothers who did not
know their HIV status. This finding contra-
dicts another study in Zimbabwe that re-
ported knowledge of HIV status influenced
infant-feeding decisions.29

There were several limitations to our study
that should be considered. To comply with
Zimbabwean national policy, our intervention
was made available to all mothers and was
not randomized. Thus, we are unable to con-
clude a causal association between interven-
tion exposure and reduced postnatal HIV
transmission. Possible explanations for our
findings were that healthier mothers were
more likely to attend follow-up clinic visits,
they may have better recall of intervention
exposure, and they were less likely to trans-
mit HIV. However, inclusion of the propensity
score to adjust for baseline differences did not
affect the results, nor did adjusting models for
the number of missed follow-up clinic visits. It
also is possible that our findings are biased
because of systematic differences between
those who were included and those who were
excluded from the analysis. At 6 weeks, 143
infants were missing PCR data, including 57
whose mothers had intervention exposure
data. We assumed these 57 infants were
PCR-negative at 6 weeks, and including them
in the analysis had little effect on the adjusted
hazard ratios. Excluded mothers may have
been sicker than those who were included,
which potentially may have biased our esti-
mate of postnatal HIV transmission. This is
suggested by the lower hemoglobin and
higher incidence of maternal death among
the 77 eligible mothers who were missing in-
tervention exposure data. However, cumula-
tive postnatal HIV transmission was only
2.3% among excluded mothers, which sug-
gests no systematic underestimation. Taken
together, these observations suggest that ma-
ternal health and selection bias are not the
primary explanations for our results.

Our study is the first to suggest that an in-
tervention to encourage exclusive breastfeed-
ing reduces postnatal HIV transmission
among mothers who do not know their HIV
status. These findings are important because
even in populations where mother-to-child
HIV transmission programs are rapidly ex-
panding, many mothers are not tested for
HIV and there are no other interventions to
protect their infants. Exclusive breastfeeding
is beneficial for noninfected mothers and can
be promoted in the general population with-
out targeting or stigmatizing those who are
infected with HIV.

Our findings also suggest that group edu-
cation alone can improve infant outcomes.
Although mothers who were exposed to the
intervention once had lower transmission
rates compared with mothers who had no ex-
posure, our results suggest that early and
more frequent intervention contacts that use
both video and print materials are most ef-
fective. It is important to note that our inter-
vention was health center–based only. Had
we included a community component, it is
possible that the impact would have been
even greater30,31 by reaching those high-risk
mothers who do not regularly access antena-
tal and postnatal care.

Although intervention exposure was not as-
sociated with reduced infant mortality, in part
because of the small number of deaths be-
tween 6 weeks and 12 months, it was associ-
ated with significantly reduced postnatal HIV
transmission. Up to 80% of untreated HIV-
infected children die before their 5th birth-
day.32 Therefore, promotion of exclusive
breastfeeding to the general population, pre-
vention of mother-to-child HIV transmission,
and availability of pediatric antiretroviral
treatment should be policy priorities in all
settings where HIV contributes to child mor-
tality. As suggested by the World Health
Organization33 and the World Health Assem-
bly,34 governments should scale up their sup-
port for infant and young-child feeding rather
than scale them back because of the tragic
HIV pandemic.
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