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Abstract
Objective—To determine feeding practices and nutritional status of infants born to HIV-1–
infected women.

Methods—Feeding plans and practices were evaluated by questionnaires and focus group
discussions. Infants were weighed at 1 and 6 weeks and tested for HIV-1 at 6 weeks.

Results—Of 128 women seen after delivery, 111 completed the study. Mothers who planned to
breast feed were more likely to feed their infants as planned (86% vs. 55%; P < 0.001). Women
opted to breast feed due to financial constraints, partner influence, and fear of losing
confidentiality. Women who reported that their partners were willing to have HIV-1 testing were
less likely to be breast feeding at 6 weeks (odds ratio [OR] = 0.3, 95% confidence interval [CI]:
0.1–0.8; P = 0.01). At 6 weeks, more infants were mixed fed (31% vs. 21%; P = 0.05) than at 1
week. Lower infant weight at 6 weeks was associated with not breast feeding (P = 0.001), HIV-1
infection (P = 0.05), birth weight <3000 g (P = 0.01), maternal employment (P = 0.02), and paying
<$12.5 per month in house rent (among infants not breast fed; P = 0.05).

Conclusions—Replacement feeding was difficult, particularly without partner support in HIV-1
testing. Mixed feeding was common and increased by 6 weeks. Mothers of low socioeconomic
status who opt not to breast feed require support to avoid nutritional compromise of infants.
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Mother-to-child transmission of HIV-1, which accounts for virtually all cases of pediatric
HIV-1 infection, is an important problem in sub-Saharan Africa, where 4.5 million children
have been infected since the beginning of the HIV-1 pandemic.1 In sub-Saharan Africa,
where prolonged breast feeding is the norm, breast milk transmission of HIV-1 accounts for
one third to one half of all pediatric HIV-1 infections.2,3 In a randomized trial comparing
breast feeding and formula feeding, with a 17-month median duration of breast feeding, the
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risk of breast milk transmission was found to be 16% at 2 years. In the same study, formula
feeding increased the proportion of infants alive and HIV-1 uninfected at 2 years from 58%
to 70%.4 An observational study in South Africa found that the cumulative probability of
HIV infection by 15 months was lower among infants who were exclusively breast fed for 3
months or more compared with other breast-fed infants (0.247 vs. 0.359).5 Based on the
findings of these and other studies, either replacement feeding or exclusive breast feeding
has been proposed as a strategy to reduce breast milk HIV-1 transmission.

It is known that for HIV-1–uninfected women, breast feeding is associated with reduced
infant infectious disease morbidity.6,7 Less is known regarding the impact of feeding
practices on infant morbidity among HIV-1–infected women, however.8,9 In a randomized
trial comparing breast feeding and formula feeding among HIV-1–infected women, breast-
fed and formula-fed infants had similar mortality rates after 2 years, but formula-fed infants
tended to have an increased risk of diarrhea during the first 3 months of life and breast-fed
infants had better nutritional status during the first 6 months.10

For HIV-1–infected women, infant feeding decisions are difficult, because most breast milk
transmission of HIV-1 occurs in the first few months of life, a time when replacement
feeding carries the greatest risk of increasing infectious disease morbidity and the benefits of
breast feeding are highest.4,11 In developing countries, decisions regarding the best mode of
infant feeding are even more difficult due to social and financial constraints.

We conducted a prospective study among women participating in a randomized clinical trial
comparing compliance with 2 antiretroviral regimens for prevention of infant HIV-1 (HIV
Network for Prevention Trials [HIVNET] 012 nevirapine regimen and Thai Centers for
Disease Control and Prevention [CDC] zidovudine regimen) to determine early infant
feeding plans and practices.

METHODS
The study was conducted from November 1999 to January 2001, and the recruitment,
enrollment, and follow-up procedures have been described elsewhere.12 Briefly, HIV-
positive pregnant women were referred from primary care clinics in Nairobi to a tertiary
care hospital (Kenyatta National Hospital). Participants received counseling on HIV/AIDS,
routine antenatal care, multivitamins, hematinics, and treatment of any incidental illnesses
until 36 weeks of gestation, when they were enrolled in the study.

Care before enrollment included health talks, individual counseling on infant feeding, and
demonstration of the preparation of formula for women who planned not to breast feed.
Health talks included information on benefits of breast feeding, risk of breast milk HIV-1
transmission, and infant feeding options. Women received individual counseling for 15 to 30
minutes by the study nurse or peer counselor and for 5 to 10 minutes by the study doctor at
each visit. Infant feeding options explored in these sessions included replacement feeding,
exclusive breast feeding, heat treatment of expressed breast milk, and shortened duration of
breast feeding. Women were supported in whatever infant feeding choice they made and
were given more information on their infant feeding choices at subsequent visits. Those who
planned to breast feed were strongly encouraged to breast feed exclusively for the first 4 to 6
months of life. For women who planned not to breast feed, preparation of infant feeds was
demonstrated, and they were counseled regarding safe breast milk substitutes as per United
Nations AIDS (UNAIDS) guidelines.13 Formula was not provided by the study. Women
were encouraged to share HIV-1 test results with their partners, and HIV-1 testing was
available for partners at no cost.
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At enrollment (36 weeks of gestation) women were interviewed using questionnaires to
assess sociodemographic characteristics, obstetric variables, knowledge regarding mother-
to-child transmission of HIV-1, infant feeding plans, and attitudes toward infant feeding.
After the interview, women were randomized to receive either the Thai CDC or HIVNET
012 regimen.14,15

After delivery, information on infant feeding practices and on the reasons for choosing
different modes of infant feeding was obtained at 1 and 6 weeks. At these visits, women
were asked how they were currently feeding their infants (previous 24 hours), and relevant
infant medical history and physical examination findings were recorded in a medical chart.
At 6 weeks, heel prick blood samples were obtained from infants on filter paper for HIV-1
DNA polymerase chain reaction (PCR) testing at the end of the study.

Four focus group discussions on infant feeding were held with women attending the
antenatal clinic who had not yet received their HIV-1 test results, and 3 were conducted with
HIV-1–infected breast-feeding and non–breast-feeding women 6 to 10 weeks after delivery.
The focus group discussions had 8 to 11 participants.

Sociodemographic and obstetric characteristics of women who were breast feeding
(exclusive breast feeding and mixed feeding) and replacement feeding were compared, and
correlates of infant feeding practices were determined. Weight for age Z scores were
calculated from infant weights using the National Center for Health Statistics (NCHS)/
World Health Organization (WHO) reference population and ANTHRO software (WHO/
CDC, 1999).16 χ2 and Mann-Whitney U tests were used to compare categories and
continuous variables, respectively. Logistic and linear regression were used for multivariate
analyses.

RESULTS
Study Population

Of 139 pregnant women recruited in the randomized clinical trial, 128 (92%) who were seen
after delivery formed the study population for evaluation of infant feeding plans and
practices. The median age was 25 years, 40% had at least a secondary school education, and
26% were employed. Seventy-four percent had a previous pregnancy, and 56% said they
paid more than KSh 1000 ($12.50) for house rent (median = KSh 1200, range: KSh 200–
7000). For reference, the monthly per capita income in Kenya is KSh 2300 ($29).17 The
majority of the women (72%) said they had informed their partners of their HIV-1 test
results, and 61% said that their partners would be willing to have an HIV-1 test. Ninety-one
percent of the women knew that mother-to-child transmission of HIV-1 could occur through
breast feeding (Table 1).

Follow-Up
Five (4%) women had stillbirths, 1 infant died 3 days after delivery, and 12 (9%) women
were lost to follow-up before 6 weeks. Women who were lost to follow-up were younger
(median age: 23 vs. 26 years; P = 0.01) and had fewer children (median: 0 vs. 1; P = 0.01)
than those who completed the study.

Infant Feeding Plans and Practices
At 36 weeks of gestation, 59 (42%) women planned not to breast feed, 53 (46%) planned to
breast feed, and 16 (12%) were undecided. After delivery 76 (64%) women who had made
infant feeding plans fed their infants according to their preference during pregnancy.
Women who planned to breast feed were more likely to feed their infants according to their
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preference than those who planned not to breast feed (86% vs. 55%; P < 0.001). More
women were mixed feeding at 6 weeks than at 1 week (31% vs. 21%; P = 0.005), whereas
the number of women who were not breast feeding increased from 30% at 1 week to 37% at
6 weeks (P = 0.08; Fig. 1).

Of 41 women who were not breast feeding at 6 weeks, only 1 was not giving infant formula;
others were feeding their infants with commercial infant formula (59%), homemade formula
from fresh cow's milk (15%), or homemade formula from pasteurized homogenized whole-
cream cow's milk (37%) (some gave more than 1 type). To these breast milk substitutes 23
(56%) had added other foods, including water (61%), milk (17%), porridge (13%), fruits
(17%), bananas (4%), and potatoes (4%). The reasons given for introducing these other
foods were that the baby was crying a lot (78%), to reduce cost (9%), the baby was not
gaining weight (9%), and the baby was old enough to start other foods (13%).

Mixed feeding at 6 weeks was more common among women who were exclusively breast
feeding at 1 week (odds ratio [OR] = 6.2, 95% confidence interval [CI]: 1.7, 23; P = 0.006)
and mixed feeding (OR = 7.5, 95% CI: 1.7, 33; P = 0.007) compared with those who were
not breast feeding at 1 week. The 34 women who were mixed feeding at 6 weeks had
introduced milk (44%), water (29%), and fruits (18%). The reasons given for mixed feeding
were that the baby was crying a lot due to hunger (74%), the baby was old enough to start
other foods (14%), maternal travel (9%), lack of privacy for breast feeding (11%), and
pressure from relatives and spouses (20%). Only 1 woman said she mixed fed because she
had been sick.

Correlates of Infant Feeding Practices
At 1 week, women who were not breast feeding their infants were more likely to be over 25
years old (P = 0.02), to have said that that their partners would be willing to have an HIV-1
test (P = 0.01), and to have said that they planned not to breast feed (P = 0.008; Table 2). In
multivariate analysis, a prenatal decision not to breast feed (OR = 5.1, 95% CI: 1.9, 14; P =
0.001) and reporting that the partner was willing to have an HIV-1 test (OR = 3.7, 95% CI:
1.3, 10; P = 0.01) were independently associated with replacement feeding at 1 week.

Replacement feeding at 6 weeks was associated with paying more than KSh 1000 house rent
(P < 0.001), reporting that the partner was willing to have an HIV-1 test (P < 0.001), and
planning not to breast feed prenatally (P = 0.003; see Table 2). In multivariate analysis
adjusting for factors significantly associated with replacement feeding, planning not to
breast feed (OR = 5.2, 95% CI: 1.7, 16; P = 0.004), and reporting that the partner was
willing to have an HIV-1 test (OR = 9.3, 95% CI: 2.3, 38; P = 0.002) were independently
associated with replacement feeding at 6 weeks (see Table 2).

Among breast-feeding women, those who exclusively breast fed at 6 weeks were younger
(mean age: 25 vs. 27 years; P = 0.05) and more likely to have known that antiretrovirals can
prevent mother-to-child transmission of HIV-1 at enrollment (75% vs. 44%; P = 0.01).
There was no association between exclusive breast feeding and prenatal infant feeding plans,
parity, amount of house rent, or partner willingness to have an HIV test.

Marital status, level of education, occupation of the woman or her partner, informing the
partner of HIV-1 test results, and the antiretroviral regimen to which a woman was
randomized were not associated with infant feeding practices.

Infant Growth and Morbidity
At 1 Week—The mean weight for age Z score of the infants was –0.5 (range: –3.7–2.7),
and infants with a birth weight less than 3000 g had lower scores than those whose birth
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weight was 3000 g or more (–1.9 vs. –0.2; P < 0.001). Infants who tested positive for HIV-1
by PCR at 6 weeks had lower Z scores compared with uninfected infants (–1.0 vs. –0.5; P =
0.05; Table 3).

At 6 Weeks—The mean weight for age Z score was 0.2 (range: –2.8–3.0). Infants who
were not breast fed had lower scores than breast-fed infants (–0.4 vs. 0.6; P < 0.001) and
HIV-1–infected infants had lower scores than uninfected infants (–0.4 vs. 0.4; P = 0.05).
Mean weight for age Z scores were lower among infants of employed mothers compared
with unemployed mothers (–0.3 vs. 0.5; P = 0.02) and infants with a birth weight <3000 g
compared with those with a birth weight ≥3000 g (–0.4 vs. 0.6; P = 0.01; see Table 3). In
stratified analysis, paying a house rent of less than KSh 1000 was associated with a lower
mean weight for age Z scores among infants not breast fed (–1.3 vs. –0.2; P = 0.04) but not
among breast-fed infants (0.6 vs. 0.7; P = 0.9). In multivariate linear regression analysis,
lower infant weight for age Z scores were associated with HIV-1 infection among breast-fed
infants (P = 0.01) and paying less than KSh 1000 house rent among infants not breast fed (P
= 0.05). Maternal characteristics such as age, occupation, parity, and education did not
influence infant nutritional status at 1 and 6 weeks (see Table 3).

The number of infants treated in the study clinic did not differ by infant feeding practice by
6 weeks: 3 (8%) exclusively breast-fed infants, 6 (15%) mixed-fed infants, and 6 (15%)
infants not breast fed had been seen at the study clinic due to illness (P = 0.6).

Seventeen (15%) of 110 infants tested for HIV-1 at 6 weeks were HIV-1 infected. The study
had inadequate power to look at the impact of infant feeding practices on HIV-1
transmission.

Focus Group Discussions
Before Receiving HIV-1 Test Results—Pregnant women said that if they tested
positive for HIV-1, advice by medical personnel, ability to afford formula, partner's
attitudes, and ability to maintain confidentiality (the woman's desire and ability to keep her
HIV status confidential) would influence whether they decided to breast feed or not. Women
favored early introduction of other foods, with some saying that this should be done as early
as 1 week after delivery. Mothers preferred to introduce other foods early because they
believed that breast milk was not adequate and that babies would cry a lot and fail to thrive
if exclusively breast fed for long.

Six to 10 Weeks After Delivery—HIV-1–infected women thought that not breast
feeding was a better option for their infant's health, but some opted to breast feed due to
financial constraints; fear of revealing HIV-1 status; and pressure from parents, partners, and
other relatives. Women who had a previous infant die or become infected after breast
feeding or formula feeding were reluctant to repeat the previously “unsuccessful” mode of
feeding. To maintain confidentiality while not breast feeding, women would breast feed for
a short time and stop, say they had inadequate milk, feed the baby only in the privacy of
their homes, or say they had been advised against breast feeding due to a medical illness
(Table 4).

DISCUSSION
In spite of many women planning on not breast feeding, the use of replacement feeding in
this group of HIV-1–infected women was relatively low (30%). As reported elsewhere in
Africa, financial considerations were probably the most important reason for the low use of
replacement feeding.18,19 From focus group discussions, however, it appears that other
reasons, such as fear of loss of confidentiality, attitudes of partners, and experiences of
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formula-fed infants who died or became infected, may be as important. Women who
informed their partners of their HIV-1 test results were more likely to take up replacement
feeding at 1 and 6 weeks; however, this was not statistically significant. This suggests that
although partner knowledge of HIV-1 status is a factor influencing feeding decisions, a
supportive partner attitude may be more important. The importance of partner attitudes is
supported by our finding that women who reported that their partners would be willing to
have an HIV-1 test were 4 times more likely to take up replacement feeding. Recent
operations research findings also suggest that nonfinancial considerations are important in
determining uptake of replacement feeding. In one study also in Kenya, uptake of
replacement feeding was low (ranging from 18% to 50% at separate sites), even when
formula was provided at no cost.20 Conversely, some women opted not to breast feed due to
their partner's attitudes or because of experiences with breast-fed infants who died or
became infected. Because of the significance of these issues in determining infant feeding
choices, it is important to assist women in exploring their experiences with HIV-1 and infant
feeding, partner's attitudes, perceptions of risk of breast milk transmission, and
confidentiality concerns when counseling women on infant feeding options.

We found several predictors of poor infant growth, including HIV-1 infection, not breast
feeding, and maternal employment. At 6 weeks, we found that infants who were not breast
fed had significantly lower weight for age Z scores. This is consistent with previous reports
showing that the growth of formula-fed infants in the first 3 months of life is slower than
that of breast-fed infants.10,21–24 This slowed growth among formula-fed infants compared
with breast-fed infants was not associated with increased mortality and morbidity rates in a
previous study in Nairobi, and in our study, the number of infants seeking treatment in the
study clinic did not differ by mode of infant feeding.10 For infants who were not breast fed,
in univariate and multivariate analyses, low socioeconomic status (as measured by low
house rent) was a strong predictor of poor growth. In contrast, the early growth of breast-fed
infants did not appear to be compromised by socioeconomic sta tus. Current UNAIDS
guidelines regarding feeding counseling for HIV-1–infected mothers take this issue into
consideration. The guidelines advise detailed assessment of the ability of women to provide
adequate nutritional replacement for breast milk as part of the counseling process in
deciding how to feed the infant. Despite this counseling, however, the reality remains that
some HIV-1–infected women opt not to breast feed despite inadequate replacement options,
and this may compromise infant growth. This suggests the need for increased support of
HIV-1–infected women of low social economic status who decide not to breast feed.

In our study, 79% of HIV-1–infected women were practicing 1 of the 2 recommended
modes of infant feeding (exclusive replacement or exclusive breast feeding) at 1 week. This
declined to 69% at 6 weeks, however, due to the fact that many women who were
exclusively breast feeding at 1 week started mixed feeding. There may have been relative
complacency in counseling of women who were exclusively breast feeding to encourage
continuing exclusive breast feeding. There is need for aggressive counseling prenatally and
soon after delivery to address issues that compromise exclusive breast feeding so as to
prevent early initiation of mixed feeding and to sustain exclusive breast feeding. Exclusive
breast feeding was associated with younger age and better knowledge about prevention of
mother-to-child transmission of HIV-1. Thus, it appears that younger women may be more
open to receiving education and advice from the clinical staff. The prevalence of mixed
feeding at 6 weeks was lower in our study than in a previous study conducted in Nairobi
(31% vs. 52%), suggesting that the intensive counseling was effective in increasing the
practice of exclusive breastfeeding.25 The reasons for mixed feeding in our study were
similar to those described in studies elsewhere in Africa and need to be addressed not only
for HIV-1–infected women but for all women.19,26,27 The concept that for HIV-1–infected
women, breast feeding maybe safer than replacement feeding in some circumstances was
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difficult for the women to grasp, and many still believed that replacement feeding was the
better option. Additionally, we found that some of the strategies used by women to maintain
confidentiality regarding their HIV-1 status may promote mixed feeding. An interesting
finding from this study is that introduction of other foods by formula-feeding women was
also common, and the reasons given were similar to those given for mixed feeding.

In conclusion, we found that women find it difficult to opt for replacement feeding, infant
feeding decisions were influenced by many factors, mixed feeding was common and
increased during the first 6 weeks, and replacement feeding by women of low social
economic status was associated with infant growth faltering. Concerns regarding community
spill-over and inappropriate use of formula have recently led to decreased availability of free
or subsidized formula within programs to prevent mother-to-child transmission of HIV-1.
Because of the complexity of infant feeding decisions, however, it is important to support
women in the decisions they make regarding infant feeding. Such support for mothers who
cannot afford adequate replacement feeds but opt not to breast feed should ideally include
provision of formula or training on safe use of animal milks, which may be more readily
available.
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FIGURE 1.
Infant feeding plans and practices.
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TABLE 1

Characteristics of Study Population

Characteristic Number (%) (N = 128)

Client characteristics

    Age >25 years 62 (48%)

    Secondary level education or more 51 (40%)

    Employed 33 (26%)

    House rent >KSh 1000 71 (56%)

    Had a previous pregnancy 95 (74%)

Partner characertistics (data obtained from women in clinic)

    Married 104 (81%)

    Age >25 years 94 (73%)

    Secondary level education or more 83 (65%)

    Employed 119 (94%)

    Informed of HIV-1 test results 91 (72%)

    Willing to have HIV-1 test 78 (61%)

Knowledge and attitudes regarding infant feeding at recruitment

    MTCT of HIV-1 can occur through breast feeding 124 (91%)

    Not breast feeding can cause some problems 101 (79%)

MTCT indicates mother-to-child transmission.
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TABLE 2

Correlates of Replacement Feeding at 1 and 6 Weeks After Delivery

1 Week After Delivery 6 Weeks After Delivery

OR (95% CI) P OR (95% CI) P

Client characteristics

    Age >25 years 2.6 (1.2, 5.9) 0.02 1.4 (0.6, 3.1) 0.4

    Married 0.8 (0.3, 2.2) 0.7 1.5 (0.6, 4.5) 0.4

    Secondary education or more 1.5 (0.8, 3.2) 0.3 1.5 (0.7, 3.2) 0.4

    Employed 1.9 (0.8, 4.5) 0.2 1.7 (0.7, 4.0) 0.2

    House rent >KSh 1000 2.0 (0.8, 4.8) 0.1 3.1 (1.2, 7.6) <0.001

    Had a previous pregnancy 2.0 (0.8, 5.5) 0.2 1.3 (0.5, 3.4) 0.6

    Received Thai CDC versus HIVNET 012 regimen 0.9 (0.4, 2.0) 0.8 0.6 (0.3, 1.4) 0.2

Partner characteristics

    Age >25 years 2.8 (0.8, 11) 0.1 1.0 (0.3, 3.0) 1.0

    Secondary education or more 1.6 (0.7, 3.7) 0.3 1.2 (0.5, 2.8) 0.6

    Employed 0.7 (0.2, 3.0) 0.6 0.5 (0.1, 2.8) 0.5

    Informed of HIV-1 test results 1.6 (0.7, 4.0) 0.3 1.7 (0.7, 4.1) 0.2

    Willing to have HIV-1 test 3.1 (1.3, 7.6) 0.01 6.7 (2.5, 18) <0.001

Knowledge and attitude to infant feeding

    Planned not to breast feed 5.1 (2.0, 13) 0.0008 4.1 (1.6, 10) 0.003
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TABLE 4

Results of Focus Group Discussions

Antenatal clinic attendants before receiving HIV-1 test results

    Weaning

        Ideal time: 1 week to 6 months

        Ideal foods: fruits, porridge, potatoes, eggs, and spinach

    Reasons for early weaning

        Baby crying a lot due to hunger

        Baby not gaining weight adequately

        Breast disease in the mother

        Mother does not have enough milk

    What would influence infant feeding decision?

        Advice by medical personnel

        Ability to afford formula

        Ability to maintain confidentiality

        Attitudes and opinions of partner and relatives

HIV-1–positive women 6–10 weeks after delivery

    Reasons for current infant feeding practices

        Fear of loss of confidentiality

        Financial constraints

        Experiences such as breast-fed or formula-fed infant who died or became infected

    Most convinced not breast feeding a better option

    Exclusive breast feeding difficult due to

        Conflicting advice from health workers

        Advice from older relatives and friends

        Children cry a lot due to hunger

        Children need water for thirst and stomach upsets

    Strategies for maintaining confidentiality while not breast feeding

        Breast feeding for a short time and stop

        Giving excuse like have breast disease or infant refusal of breast

        Avoiding going in public places with the baby

        Saying it is medical advice due to illness
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