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Abstract

Objective—Infants born to HIV-infected women receiving antiretroviral treatment (ART) can
breastfeed through at least 6 months with very low risk of HIV acquisition. We aimed to identify
demographic and cultural factors that may influence mothers’ willingness to breastfeed for the
recommended duration.

Methods—We evaluated factors associated with early cessation of breastfeeding (i.e before 5
months post-partum) in a randomized clinical trial evaluating different ART regimens used for
prevention of mother to child transmission during breastfeeding in Botswana. Univariate and

multivariable Cox regression were used to describe predictors of early exclusive BF cessation.

Results—Among 677 women who started breastfeeding, the median time to breastfeeding
cessation was 178 days (IQR 150-181) and 25.1% weaned early. In multivariable analysis, urban
location (aHR=1.86 95%CI 1.27-2.73; p=0.002) salaried employment or being a student
(aHR=2.78 95% CI 1.63-4.75); p<0.001), and infant hospitalization before weaning (aHR=2.04
95% CI 1.21 - 3.45; p=0.008) were independently and significantly associated with early BF
cessation.
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Conclusions—Improved support for breastfeeding among employed mothers, especially in
urban settings, may allow HIV-infected women who are receiving ART prophylaxis to breastfeed

longer.
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Introduction

Methods

The rollout of three-drug antiretroviral therapy (ART) for prevention of mother to child
transmission (PMTCT) has dramatically reduced HIV transmission between mothers and
infants in low-resource settings[1-3]. Breastfeeding (BF) is a critical component of
childhood survival in these same settings [4-7], and recent evidence suggests that HIV-
infected women receiving ART may be able to safely breastfeed their infants [1, 8]. WHO
recommends 1 year of breastfeeding (6 months exclusive, and 6 months with complementary
feeding) with maternal ART prophylaxis for HIV-exposed infants to achieve optimal health,
growth and development of the child [9].

HIV-infected women in poor settings face challenges in breastfeeding their infants for a full
year [10-12]. In Botswana, where either formula feeding (formula provided free for up to a
year) or 6 months of breastfeeding with maternal ART use are recommended feeding options
for HIV-infected women, breastfeeding remains uncommon and short breastfeeding duration
is the norm. While the choice to formula feed may reflect local counseling practices, it may
also reflect concerns on the part of women that they may not be able to breastfeed for more
than a few months due to work, school, or other obligations. Few studies have reported on
factors that predict initiation and duration of breastfeeding among HIV-infected women [2,
13-17]. In the Mma Bana Study [2], we reported that more than a quarter of women who
had chosen to breastfeed weaned their infants prior to 5 months. In this analysis, we set out
to identify the risk factors associated with early breastfeeding cessation in the Mma Bana
Study.

Study population

The Mma Bana study enrolled 730 HIV-infected women who intended to breastfeed their
infants, and was conducted in two urban and two rural communities in southern Botswana.
The study evaluated the safety and efficacy of different ART regimens for PMTCT during
breastfeeding (9). The study randomized 560 HIV-positive pregnant women to either
abacavir + zidovudine + lamivudine or to lopinavir/ritonavir + zidovudine + lamivudine
from 26-34 weeks gestation to 6 months postpartum. A total of 170 women enrolled into the
Botswana standard of care arm, which at the time of the study was combivir and nevirapine
for HIV-infected pregnant women with a CD4 count < 200 copies/ml. All women were
counseled to exclusively breastfeed for 5 months, and to wean to formula in the week prior
to their 6-month visit (with complementary feeding added after 6 months). The study started
enrolment in July 2006 and follow-up was completed in September 2010. All women who
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participated in the study provided written informed consent. The study was approved by the
Botswana National Ethics Committee (Health Research Development Committee) and the
Harvard School of Public Health ethics committee (Office of Human Research
Administration). The study was registered with ClinicalTrials.gov (NCT00270296).

Data analysis

Results

For the purpose of this analysis, the following data were extracted from the study database:
baseline maternal characteristics (age, marital status, employment status, income, location)
baseline CD4 cell count, maternal ART regimen, viral load, parity, gestational age of infants
at birth, any documented ARV toxicity (mother and infants), illness of mothers and infants,
duration of total breastfeeding and reasons for discontinuation earlier than recommended.

Univariate regression analysis using Cox’s proportional hazards model was used to assess
baseline characteristics associated with early cessation of BF prior to 5 months. Women who
reached 5 months while still breastfeeding were censored at that point, since weaning was
recommended between 5 and 6 months. Women were counseled to wean within the 3 days
prior to the 6 month visit, but because weaning counseling began at the 5-month visit (and
prior to this visit exclusive BF was encouraged), any woman who opted to wean her baby
after the 5-month visit and less than 3 days prior to the 6-month visit as encouraged, was
supported by the study team. We used 5 months as the time point to evaluate the ability of
women to adhere to exclusive BF. Women who did not initiate BF or those we did not have
information on infant feeding practices were excluded from the analysis. Kaplan-Meier
(KM) survival analysis was carried out to describe BF duration by variables of interest. We
used visual inspection of KM curves in order to confirm non-violation of the proportionality
assumption. Multivariable Cox proportional hazards regression model was carried out to
determine hazard ratios (HRs) to estimate the instantaneous relative risk of early cessation of
breastfeeding. All predictive variables with a p-value < 0.10 were considered for inclusion in
the final multivariate model. The HRs and the corresponding 95% confidence intervals (ClIs)
were calculated. Statistical significance was defined at a p-value < 0.05. All analysis was
conducted in STATA version 13.1 (StataCorp LP, College Station, Texas).

Of 730 women enrolled in the Mma Bana Study, 677 (93%) initiated breastfeeding. Among
these, 660 (97%) had a known weaning date and were assumed to BF throughout follow-up.
The median time to BF cessation was 178 days (IQR 150-181), and 170 (25.1%) weaned
prior to 5 months. Those who weaned early did so after a median of 75 days (IQR 46 — 107).

Table 1 summarizes univariate and multivariable associations of maternal and infant
characteristics with early BF cessation. Univariate analysis showed that urban sites were
significantly associated with early weaning (HR = 2.71; 95 CI1.95 — 3.75; p<0.001), Figure
1. Women who were either employed or students (54%) were mostly likely to wean before 5
months as compared with unemployed women (HR = 4.43; 95% CI 3.27 — 6.00; p <0.001).
Lack of electricity and higher level of income (>500 BWP; approximately US$50 per
month) were significantly associated with early cessation of BF (HR = 1.63 95% Cl 1.22 —
2.17), (HR = 2.98; 95% CI 2.10 — 4.23; p < 0.001), respectively. Early BF cessation was
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significantly associated with younger maternal age [18-24 years (HR 1.38 95%CI 0.81-
2.37; p=0.24); 25-34 years (HR 1.94 95%CI 1.16 — 3.23; p=0.011) vs. = 35 years], higher
education level (HR 1.79 95%CI 1.18-2.70; p=0.006), and more people in the household
(>=5) [(HR 1.44 95% 1.07-1.95; p=0.017)]. Other significant predictors of BF cessation
were infant hospitalization before weaning (HR = 1.62; 95% CI 1.08 — 2.42; p = 0.018), and
infant grade 3/4 adverse events before weaning (HR = 1.60 95%CI 1.00 — 2.54; p=0.048).

In multivariable analysis (Table 1), urban location (aHR 1.86 95%CI 1.27-2.73; p=0.002),
salaried employment or students (aHR 2.78 95%CI 1.63-4.75); p<0.001), and infant
hospitalization before weaning (aHR 2.04 95% CI 1.21 — 3.45; p=0.008) were independently
and significantly associated with early BF cessation. Variables that were assessed and found
not to be significantly associated with breastfeeding cessation included marital status, parity,
occurrence of mastitis, availability of toilet facilities, baseline CD4 cell count, baseline viral
load, gestational age, birth weight, adherence to ARVs, prematurity and TB diagnosis (data
not shown).

Discussion

Breastfeeding is a critical component of child survival and maybe most important among
HIV-exposed children (both infected or uninfected) who have high rates of infant mortality
[5, 11, 12, 18, 19]. Early cessation of breastfeeding has been associated with increased risk
of infant mortality and morbidity in several studies in Africa [11, 19]. In this sub-analysis of
the Mma Bana Study, we identified salaried employment, urban location, and infant
hospitalization as the most import risk factors for early weaning. To our knowledge, this is
the first study to describe factors associated with early cessation of breastfeeding among
HIV-infected women in Botswana.

Previous studies in other settings have identified that maternal age, marital status or living
with a partner, employment status, desire to return to work, ART regimen and experience of
toxicity while breastfeeding may influence the duration of BF [10, 11, 15]. BF support and
ongoing counseling, maternal illness, parity, previous BF experience have also been
identified as key factors that predict duration of BF in HIV-negative women [13, 15]. In
other studies, among HIV-infected women, it was suggested that breast infection or cracked
nipples, prematurity or low birth weight in infants, delayed initiation of breastfeeding,
insufficient breast milk, fear of transmitting the virus to the child, advice by relatives and
friends, illness or drug-related toxicity in the infant and child’s refusal may also influence a
mothers ability to breastfeed the child for the recommended duration [14, 16, 20, 21]. Our
study did not find an association between breast infection (mastitis) or birth weight with
cessation of BF.

We found three very clear risk factors for early BF cessation in our study: urban location,
employment, and infant hospitalization. Rural women tended to breastfeed longer than urban
women (even when adjusted for employment status) and may have more family and social
support to continue BF in the pre-ART era in Botswana [22]. Women in urban areas may
have had social or economic influences on their weaning decisions, and counseling may
have differed in these regions [23]. Some studies have also found that women in urban
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settings face extremely complex situations with regard to breastfeeding due to multiple
challenges related to work commitments[24]. Likewise, salaried employment was an
independent predictor for early weaning. We believe that support mechanisms should be
made available to help urban, employed women breastfeed longer, such as flexible working
hours, locations at the workplace to either breastfeed or use manual breast pumps to
maintain a diet of breast milk when mothers and infants are separated. Finally, infant
hospitalization predicted early weaning, and we believe that nutritional support services and
the availability of manual breast pumps might allow more infants to continue to receive
breast milk while hospitalized and to continue breastfeeding upon discharge.

The primary limitation of our study was the protocol-driven recommendation that weaning
occur prior to the 6-month visit, which was in accordance with WHO and Botswana
guidelines at the time. This limited our ability to evaluate a more natural period of weaning
later in infancy, and may have underestimated the number of women who would have
weaned prior to the current WHO recommendation of 12 months. However, even this
protocol-constrained duration of breastfeeding was similar to what has been observed in the
region [25]. Another limitation was that women in this study were participating in a clinical
trial and all agreed to breastfeed as part of the enrolment criteria, so we cannot generalize
the findings to all women in Botswana. However, we believe that the high acceptance rate of
breastfeeding among women referred to the study (only 9% declined because they preferred
to formula feed [2]) and the comparable demographics of women in the study to the general
population (data not shown) make these results broadly interpretable.

In summary, in this clinical trial of urban and rural HIV-infected women in Botswana, a
large proportion started BF after detailed counseling, but >25% did not breastfeed for the
recommended duration. Among those who stopped BF early, we identified urban location,
salaried employment, and infant hospitalization as independent risk factors for early
cessation. As countries continue to scale up BF among HIV-infected women who are
receiving ART, it is critical to understand local factors that may influence HIV-infected
women’s ability and willingness to initiate and adhere to the infant feeding
recommendations. BF promaotion interventions should address those who are less likely to
initiate BF or less likely to maintain it for the recommended duration. In Botswana,
improved support for BF among employed mothers in urban settings, and among
hospitalized infants, may allow children to benefit from longer BF.
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Kaplan- Meier curves for time to cessation of breastfeeding
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