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Abstract
Objective HIV-exposed uninfected infants are almost twice as likely to die compared to infants born to HIV-uninfected 
women. HIV-exposed uninfected children whose mothers are on ART and who are breastfed have the lowest risk of dying by 
24 months of age. Interventions to improve breastfeeding among HIV-infected mothers are needed. We aimed to assess the 
association between support/counseling provided by healthcare workers following delivery and the rate of exclusive breast-
feeding (EBF) at 6-week postpartum. Methods This is a secondary analysis of data collected as part of a trial to evaluate the 
effect of conditional cash transfers on retention in and uptake of PMTCT services. Between April 2013 and August 2014, 
newly diagnosed HIV-infected women, ≤ 32 weeks pregnant, registering for antenatal care (ANC), in 89 clinics in Kinshasa, 
Democratic Republic of Congo, were recruited and followed through 6 weeks postpartum. At 6-week, participants were 
asked if they had given anything other than breastmilk to their infant in the 24 h preceding the interview (No = EBF) and 
whether a nurse or a doctor talked to them about breastfeeding after they gave birth (YES = received breastfeeding support/
counseling). Logistic regression was used to estimate the odds ratios (OR) and 95% confidence intervals (CI) measuring the 
strength of the association between EBF and receiving breastfeeding support/counseling by a healthcare provider following 
delivery. Results Of 433 women enrolled, 328 attended a 6-week postpartum visit including 320 (97%) with complete infor-
mation on EBF. Of those 320, 202 (63%) reported giving nothing other than breastmilk to their infant in the previous 24 h; 
252 (79%) reported that a healthcare provider came to talk to them about breastfeeding following delivery. Mothers who 
reported receiveing breastfeeding support/counseling from a healthcare provider were more likely to exclusively breastfeed 
compared to those who did not (69% vs. 38%, OR 3.74; 95% CI 2.14–6.54). Adjustment for baseline sociodemographic 
characteristics did not change the association substantially, (adjusted OR 3.72; 95% CI 2.06–6.71). Conclusion for Practice 
Receipt of breastfeeding support/counseling from a healthcare provider after delivery among HIV-infected mothers in care 
at 6-weeks postpartum in Kinshasa almost quadrupled the odds of EBF.
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Significance

Children born to HIV positive mothers have the lowest risk 
of dying by 24 months of age when they are exclusively 
breastfed and their mother are taking antiretroviral therapy 
(Arikawa et al. 2017). Exclusive breastfeeding also reduces 
the risk of vertical transmission of HIV from mother to the 
infant, compared to mixed feeding. In addition, the long-
term benefits of exclusive breastfeeding include the reduc-
tion of 5 years mortality and morbidity (Black et al. 2008; 
Edmond et al. 2006; Jones et al. 2003), optimal growth 
and development (Kramer et al. 2008; Victora et al. 2015). 
These findings reveal that women who received breastfeed-
ing from a healthcare worker after delivery had almost four 
times the odds of exclusively breastfeeding by six-week 
post-partum.

Introduction

HIV exposed uninfected (HEU) infants are almost twice as 
likely to die compared to infants born to HIV-uninfected 
women (Brahmbhatt et al. 2006; Newell et al. 2004; Zaba 
et al. 2005). Optimal breastfeeding practices, including 
breastfeeding initiation within 1  h of birth, exclusive 
breastfeeding (EBF) with no additional fluid or food for 
6 months, and continuation of breastfeeding thereafter up 
to 24 months and beyond with age-appropriate comple-
mentary feeding (WHO 2001), reduce under 5 years mor-
tality rate (Black et al. 2008; Edmond et al. 2006; Jones 
et al. 2003). A recent pooled analysis showed that HEU 
children whose mothers were breastfeeding and on antiret-
roviral therapy (ART) had the lowest risk of dying by 
24 months of age (Arikawa et al. 2017). In addition, EBF 
is associated with lower risk of vertical transmission com-
pared to mixed-feeding (giving other liquids and/or foods 
together with breast milk) (Iliff et al. 2005). Since 2010, 
the World Health Organization (WHO) has recommended 
that mothers living with HIV should exclusively breastfeed 
for at least 12 months and may continue breastfeeding for 
up to 24 months or longer (similar to the general popula-
tion) while being fully supported for ART adherence (Hsu 
et al. 2015).

Recent reports on breastfeeding practices among women 
living with HIV showed very low prevalence of exclusive 
breastfeeding across countries in sub-Saharan Africa. A 
hospital based survey in Tanzania found that only 34.2% 
and 13.3% of HIV-positive mothers exclusively breastfed 
at 4 and 6 months, respectively (Young et al. 2010). In 
Zambia, a survey of HIV positive mothers of infants aged 
3–9 months found that 37% were exclusively breastfeeding 

(Hampanda, 2016). In a hospital based survey of 600 HIV-
positive mothers of infants aged 6 weeks to 12 months 
in Nigeria, the prevalence of EBF and formula feeding 
were 61% and 26%, respectively (Aishat et al. 2015). A 
similar study in Cameroon reported that 25% and 75% of 
HIV-positive mothers practiced EBF and formula feeding 
respectively at 2-months post-partum (Nlend and Ekani 
2014).

HIV positive mothers are more likely to choose recom-
mended feeding (EBF) if they received prenatal or postnatal 
infant feeding support and counseling (Genetu et al. 2017; 
Ikeako et al. 2015; Mekuria and Edris 2015), disclosed their 
HIV status (Ikeako et al. 2015; Muluye et al. 2012), or are 
married (Muluye et al. 2012). In addition, mother’s percep-
tion of inadequacy of breastmilk for child’s growth (Maonga 
et al. 2016), having a male infant (Okanda et al. 2014), or 
experiencing emotional and sexual violence (Hampanda 
2016) are known predictors of sub-optimal feeding practices. 
Other predictors of infant feeding choices include lack of 
resource (Chisenga et al. 2011; Muluye et al. 2012), part-
ner’s involvement in HIV counseling (Farquhar et al. 2001), 
and partner’s attitudes towards infant feeding (Mataya et al. 
2013). Findings from randomized trials showed that training 
health-care professionals to provide breastfeeding support 
increases the proportion of exclusive breastfeeding (McFad-
den et al. 2017; Yotebieng et al. 2015).

Most of these studies included a very heterogene-
ous group of infants with ages varying from 6 weeks to 
12 months, making results difficult to interpret. In addition, 
the immediate period following delivery is critical to estab-
lish optimal feeding practices in that concerns about breast-
feeding that arise in the first weeks after hospital discharge 
are the strongest predictors of cessation of exclusive, or all, 
breastfeeding (Wagner et al. 2013). Yet, there are few stud-
ies, and none in Kinshasa, that have assessed the effect of 
counseling provided by healthcare worker to HIV-infected 
women in the first week following delivery on propor-
tion of exclusive breastfeeding. Therefore, the aims of this 
manuscript were to: (1) assess infant feeding practices and 
(2) determine the effect of breastfeeding support provided 
by healthcare workers after delivery on the proportion of 
exclusive breastfeeding at 6 weeks postpartum among HIV-
infected women receiving PMTCT services in Kinshasa, 
Democratic Republic of Congo (DRC).

Methods

Study Design, Study Population and Data Collection

We performed a cross-sectional analysis of data obtained 
from a randomized controlled trial that was conducted across 
89 maternal and child health care facilities in Kinshasa, DRC 
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(NCT01838005). Details of the randomized controlled trial 
procedures are reported elsewhere (Yotebieng et al. 2016). 
Briefly, it was designed to assess the effect of small and 
increasing cash incentives, conditioned on attending sched-
uled clinic visits and receiving the available PMTCT ser-
vices, on retention at 6 weeks post-partum. Between April 
2013 and August 2014, all newly diagnosed HIV-infected 
women, irrespective of parity, ≤ 32 weeks pregnant, attend-
ing ANC at one of the 89 clinics were eligible to participate. 
Potential participants were excluded if they were severely ill, 
did not intend to remain in Kinshasa through at least 6 weeks 
postpartum, refused to participate, or did not speak French 
or Lingala (the common languages in Kinshasa) (Yotebieng 
et al. 2016). This study was approved by the Institutional 
Review Board at the Ohio State University and the Kinshasa 
School of Public Health Ethical Committee.

During their first follow-up visit after ANC registration 
(generally between 2 weeks and 1 month after ANC registra-
tion), eligible women provided informed consent to a study 
nurse who was not part of the health facility’s care-providing 
team. Women who agreed to be part of the study were inter-
viewed to collect information on socio-demographic char-
acteristics and obstetrical history among other information. 
Women were followed up to 6 weeks post-partum at which 
point they were also interviewed on information about infant 
feeding practices, breastfeeding counseling and other edu-
cational information received during antenatal care visits or 
after delivery. Only women with available information at 
6-weeks postpartum were included in this analysis.

Variables

The primary outcome considered in this analysis was infant 
feeding practices at 6 weeks postpartum categorized as 
exclusive breastfeeding (EBF) or not. At the 6-week post-
partum visit, participants were asked the following question: 
“Was (name the infant) given anything to drink other than 
breast milk yesterday or last night?”. Women who responded 
“no” were classified as exclusively breastfeeding. Women 
who responded “yes” were asked a follow-up question: 
“What was (name the infant) given to drink?”. Response 
options included: milk (other than breast milk), plain water, 
sugar or glucose water, anti-colic, sugar-salt-water solution, 
fruit juice, tea/infusion, honey, formula, and other (specify). 
Women who reported feeding non-breastmilk to their infant 
were also asked the following question: “Why did you decide 
to give (name of the drink) to the baby?”. The main exposure 
was receipt of breastfeeding support and/or education from 
a healthcare provider following delivery. The variable was 
elicited at 6 weeks postpartum from the following question: 
“After delivery did a nurse or doctor come to discuss with 
you how to do exclusive breastfeeding (Yes or No)?”.

Covariates considered in our analysis included factors 
that may affect both the exposure and the outcome of inter-
est. All non-continuous variables were categorized in con-
formity with a previous manuscript (Yotebieng et al. 2016). 
These covariates include: maternal age categorized as < 25, 
25–29, 30–34, and 35 + years; completed years of education 
(≤ 10 and > 10 years); marital status (married/cohabiting or 
never married/separated/divorced); primiparity (Yes or No), 
disclosed HIV status to partner (Yes or No), experienced 
any intimate partner violence (sexual, emotional or physical) 
within the past 12 months prior to enrollment into the study 
(Yes or No), social support index (low, high), and wealth 
index.

Intimate partner violence (IPV) was measured at the 
enrollment survey with the following three questions: “Have 
you ever been insulted, humiliated, or made to feel afraid 
by an intimate partner?” (emotional IPV), “Have you ever 
been hit, punched, kicked, slapped, choked, or otherwise 
physically hurt by an intimate partner?” (physical IPV), and 
“Have you ever been forced to have sex or do something sex-
ual you didn’t want to do? (sexual IPV). The social support 
index was created from a 10-item questionnaire which elic-
ited information including the type and extent of perceived 
social support from family and friends. Response categories 
included “strongly disagree”, “disagree”, “not sure”, “agree” 
and “strongly agree”. The score 0 was assigned to “disa-
gree”, “strongly disagree” or “not sure”, and 1 was assigned 
to “agree” or “strongly agree”. The social support index was 
then calculated by summing the scores obtained from each 
of the 10 items (range 0–10, Cronbach alpha = 0.75) and 
categorized in two groups: < 50th Percentile, and ≥ 50th 
Percentile. Wealth index score was calculated using prin-
cipal component analysis and 11 variables: home owner-
ship, the average number of household members per room, 
water source, toilet facility type, cooking fuel type, maternal 
education, and ownership status of durable assets (radio, tel-
evision, mobile telephone, and refrigerator). The score was 
categorized in three groups: the lower first two quintiles, the 
middle quintile, and the last two quintiles.

Statistical Analysis

Infant feeding modalities reported by participants were 
summarized using proportions. Bivariate and multivari-
able logistic regression were used to estimate the unad-
justed and adjusted odds ratios and 95% confidence 
intervals (CI) measuring the strength of the association 
between receipt of breastfeeding support/education from 
a healthcare worker following delivery and exclusive 
breastfeeding at 6 weeks postpartum. Adjusted models 
controlled for age, marital status, year of education, wealth 
index, primiparity, HIV disclosure, and experience of any 
intimate partner violence. We checked and did not find 
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evidence of multicollinearity by computing the variance 
inflation factor. All analyses were performed using SAS 
9.4 software (SAS Institute Inc., Cary, NC, USA).

Results

Study Population Characteristics

Of the 433 women enrolled in the parent study, 328 
returned for the 6-week postpartum visit of whom 320 
completed the 6-week interview and were included in this 
analysis. At enrollment, 21.6% (69/320) of the women 
were between 16 and 24 years of age; 32% (102/320), 
24.1% (77/320), and 22.3% (71/320), were between 25–29, 
30–34, and 35 years or older, respectively (Table 1). Over 
half of them (53.4%; 171/320) had 10 or less years of edu-
cation; 58% (185/320) were married or cohabitating; and 
12.9% (41/320) were primiparous. Most women (57.1%, 
182/320) reported being unemployed. Over 87% (280/320) 
had not disclosed their HIV status to their partner and 
57.7% (184/320) reported having experienced at least one 
type of intimate partner violence.

Infant Feeding Practice

At 6-weeks postpartum, 63.1% (202/320) of mothers 
reported solely providing breastmilk to their infants (EBF) 
in the 24 h preceding the interview. In addition, 14.4% 
(46/320) were formula feeding, and 22.5% (72/320) were 
mixing breastmilk with other liquids (Fig. 1). Of the 72 
mothers who were mixing breastmilk with other liquids, 
80.6% (58/72) gave plain water, 5.6% (4/72) gave sugar or 
honey, and 34.7% (25/72) gave other fluids such as juice 
or tea/infusion. 

Reasons for Giving Something Other Than 
Breastmilk to Infant at 6 weeks

Among the 46 women who reported giving formula to 
their infants, only 3 (6.5%) reported doing so to prevent the 
child from getting HIV and 9 (19.6%) because the mother 
was not well (Table 2). We received 85 reasons from moth-
ers who gave other liquids (water, sugar water, tea and/or 
juice) but not formula to their infants. The main reasons 
for doing so were: (1) hot weather (“it was hot in the hos-
pital”, “it was hot in the neonatology unit”, “it was hot”), 
30.6% (n = 26); (2) baby crying a lot, 25.9% (n = 22), and 
(3) baby constipation/sickness, 20.0% (n = 17).

Table 1   Characteristics of mothers living with HIV measured at 
6 weeks post-partum

All data were derived from the conditional cash transfer (CCT), a 
randomized controlled trial by Yotebieng et al. conducted in 2013 in 
Kinshasa, the Democratic Republic of Congo. Our analytic sample 
included CCT participants that were retained in care at 6 weeks post-
partum
MF mixed feeding, FF formula feeding, EBF exclusive breastfeeding, 
IPV intimate partner violence
a Column percents
b Receipt of breastfeeding support and/or education from a healthcare 
provider following delivery
c Self-report of emotional or physical or sexual partner violence
d Calculated using principal component analysis and categorized in 
three groups: the lower first two quintiles, the middle quintile, and the 
last two quintiles
e Elicited information including the type and extent of perceived 
social support from family and friends

Frequency 
(N = 320)

Percent  %a

Maternal support on EBF at deliveryb

 Not received 68 (21.3)
 Received 252 (78.8)

Age (in years)
 16–24 69 (21.6)
 25–29 102 (32.0)
 30–34 77 (24.1)
 35+ 71 (22.3)

HIV disclosure to partner
 No 280 (87.8)
 Yes 39 (12.2)

Any IPVc

 Yes 184 (57.7)
 No 135 (42.3)

Employment
 No 182 (57.1)
 Yes 137 (43.0)

Marital status
 Divorced/separated/widow/never married 134 (42.0)
 Married/cohabitating 185 (58.0)

Wealth indexd

 Lower (poorest) 129 (40.4)
 Middle 125 (39.2)
 Upper (richest) 65 (20.4)

Maternal years of education
  ≤ 10 years 171 (53.4)
  > 10 years 149 (46.6)
Primiparity
 No 278 (87.2)
 Yes 41 (12.9)

Social supporte

 Low 63 (42.3)
 High 86 (57.7)
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Receiving Exclusive Breastfeeding Support/
Education from a Healthcare Worker After Delivery 
and Exclusive Breastfeeding

At 6-week postpartum interview, 79.7% (255/320) of par-
ticipants reported to have received breastfeeding support 
after delivery. In bivariate analysis, mothers who received 
breastfeeding counseling were more likely to exclusively 
breastfeeding at 6 weeks postpartum compared to mothers 
who were not counseled (69.5% vs. 47.9%; OR 3.74, 95% 
CI 2.14–6.54) (Table 3). Adjustment for age, marital status, 
year of education, wealth index, primiparity, HIV disclo-
sure, and experience of any intimate partner violence did not 
change the result (aOR 3.72, 95% CI 2.06–6.71).

Discussion

The aims of this study were to assess: (1) infant feeding 
practices at 6-weeks postpartum in a cohort of women liv-
ing with HIV and (2) whether the receipt of breastfeeding 
counseling/support from a healthcare provider following 
delivery was associated with improved proportion of EBF. 
Our results showed that less than two-third of mothers 
were exclusively breastfeeding at 6 weeks postpartum and 
of the remaining only three reported giving formula to 
avoid vertical transmission (possibly indicating exclusive 
formula feeding). In multivariable analysis, the strong-
est predictor of EBF was receiving counseling on how to 
exclusively breastfeed after delivery (aOR 3.72, 95% CI 
2.06–6.71).

The prevalence of EBF at 6 weeks (63%) in this popula-
tion was greater than the prevalence we recently reported 
(51%) in the same setting among HIV-uninfected women 
(Zivich et al. 2018), probably due to PMTCT education 
that is part of routine services for these women dur-
ing antenatal care. Contrary to what has been generally 
reported (Gatti 2008; Li et al. 2008; Maonga et al. 2016), 
the main reason for supplementation in this setting was 
not women’s perception of inssuficient milk supply or 
inadequacy of breastmilk. A quarter of mothers supple-
mented breastmilk because their infants were “crying a 

Fig. 1   Feeding practices at 6 weeks (Color figure online)

Table 2   Reasons for feeding practices reported at 6 weeks post-partum by HIV positive mothers in Kinshasa 2013

All data were derived from the conditional cash transfer (CCT), a randomized controlled trial by Yotebieng et al. conducted 2013 in Kinshasa, 
the Democratic Republic of Congo. Our analytic sample included CCT participants that were retained in care at 6 weeks post-partum
a Responses were ascertained by the following open-ended question: Why did you decide to give (name of the drink) to the baby? (report the rea-
son for each drink given to the baby)

Type of non-breastmilk liquid and main reasonsa Frequency

Formula feeding 46
 Breastmilk insufficient: “no milk secretion”, “ I do not have enough breastmilk” 12
 Baby crying a lot 7
 Mother was unwell 9
 Baby’s perceived illness: “the baby was constipated”, “ the baby was sick” 4
 Mother’s employment: “because I had go get back to work” 2
 To prevent the baby from catching HIV 3
 Other 9

Other liquids (water, sugar water, tea, juice) 85
 Hot weather: “it was hot in the hospital” “ it was hot in the neonatology unit” “ it was hot” 26
 Baby crying a lot 22
 Baby’s perceived illness: “the baby was constipated”, “ the baby was sick” 17
 Family pressure: “because of my mother in law”, “ following the demand of the baby’s father” 6
 Breastmilk insufficient: “no milk secretion”, “ I do not have enough breastmilk” 5
 Cultural belief: “the breastmilk is hot” 2
 Mother was unwell 1
 Other 6
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lot” and over 80% were doing so because it was hot. Our 
group identified similar reasons among non HIV-infected 
women from the same settings (Yotebieng et al. 2013). 
Our group also found that adequate feeding counseling and 

support modified these practices of supplementing breast-
milk with water and other liquids (Yotebieng et al. 2013, 
2015). Therefore, it is not surprising that mothers who 
were supported on breastfeeding practices by healthcare 

Table 3   Maternal support on 
EBF post-delivery and exclusive 
breastfeeding at 6 weeks post 
partum among HIV positve 
mothers in Kinshasaa

OR odds ratio, CI confidence interval, IPV intimate partner violence
a Odds ratios and their 95% confidence intervals were obtained using logistic regression models. All data 
were derived from the conditional cash transfer (CCT), a randomized controlled trial by Yotebieng et al. 
conducted in 2013 in Kinshasa, the Democratic Republic of Congo. Our analytic sample included CCT 
participants that were retained in care at 6 weeks post-partum
b Only participants with available data on feeding patterns were considered in the models, and stratified fre-
quencies may not add to N because of missing data
c Row percents
d Adjusted for all covariates in the table
e Receipt of breastfeeding support and/or education from a healthcare provider following delivery
f Calculated using principal component analysis and categorized in three groups: the lower first two quin-
tiles, the middle quintile, and the last two quintiles
g Self report of emotional or physical or sexual partner violence

Variables Totalb Exclusive breast-
feeding (N = 202)

Bivariate analysis Multivariable 
analysisd

n %c OR 95% CI OR 95% CI

Maternal support on EBF 
post-deliveryf

 Not received 94 45 (47.9) 1.00 1.00
 Received 226 157 (69.5) 3.74 (2.14, 6.54) 3.72 (2.06, 6.71)

Age in years
 16–24 69 44 (63.8) 1.00 1.00
 25–29 102 58 (56.9) 0.75 (0.40, 1.40) 0.73 (0.36, 1.46)
 30–34 77 52 (67.5) 1.18 (0.60, 2.34) 1.00 (0.46, 2.19)
 35+ 71 47 (66.2) 1.11 (0.56, 2.23) 1.02 (0.46, 2.26)

HIV disclosure to partner
 No 280 174 (62.1) 1.00 1.00
 Yes 39 27 (69.2) 1.37 (0.67, 2.82) 1.26 (0.58, 2.73)

Any IPVe

 Yes 184 115 (62.5) 1.00 1.00
 No 135 86 (63.7) 0.95 (0.82, 2.36) 0.92 (0.56, 1.51)

Employment
 No 182 116 (63.7) 1.00 1.00
 Yes 137 85 (62.0) 0.93 (0.59, 1.47) 0.98 (0.59, 1.63)

Marital status
 Otherg 134 76 (56.7) 1.00 1.00
 Married/cohabitating 185 125 (67.6) 1.59 (1.00, 2.52) 1.81 (1.06, 3.08)

Wealth tertile
 Lower (poorest) 129 78 (60.5) 1.00 1.00
 Middle 125 89 (71.2) 1.65 (0.96, 2.73) 1.38 (0.75, 2.62)
 Upper (richest) 65 34 (52.3) 0.72 (0.39, 1.31) 0.62 (0.29, 1.33)

Years of education
  ≤ 10 years 171 112 (65.5) 1.00 1.00
  > 10 years 149 90 (60.4) 0.80 (0.51, 1.27) 0.75 (0.41, 1.35)
Primiparity
 No 278 176 (63.3) 1.00 1.00
 Yes 41 25 (61.0) 0.83 (0.50, 1.37) 1.08 (0.40, 2.87)
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workers were less likely to engage in sub-optimal feeding 
practices. The effect size of receiving breastfeeding sup-
port (relative to not receiving breastfeeding support) on 
exclusive breastfeeding was similar to the one we observed 
in the same setting, in a trial evaluating the effect of train-
ing healthcare workers to provide antenatal breastfeeding 
support (Yotebieng et al. 2015).

To our knowledge, this study is the first to quantitatively 
assess whether receipt of breastfeeding support/counseling 
following delivery in a context of high breastfeeding ini-
tiation is associated with improved frequency of exclusive 
breastfeeding in a population of HIV-infected women in Kin-
shasa. Concerns about breastfeeding that arise in the first 
weeks after hospital discharge are the strongest predictors 
of cessation of exclusive or all, breastfeeding (Wagner et al. 
2013). While breastfeeding support is generally effective, its 
systematic provision in the postpartum period is still chal-
lenging (Hoddinott et al. 2009; Yonemoto et al. 2013). In 
low-resource settings, the first follow-up visit after delivery 
occurs at 6 weeks, which might be quite late to prevent sub-
optimal practices like water supplementation. At this point, 
any pressure to change such practice might not work or even 
backfire (Yotebieng et al. 2015).

Interpreting the results of our study should take into 
account some limitations. First, both exposure and outcome 
were self-reported. Possibly, women who were exclusively 
breastfeeding were better at recalling or reporting their inter-
action with healthcare workers following delivery. Similarly, 
we cannot rule out the role of social desirability that may 
result in overreporting of exclusive breastfeeding among 
women who received counseling. Furthermore, assessment 
of feeding practices was based on 24-h recall and may be 
vulnerable to over-reporting (Yotebieng et al. 2015; Zivich 
et al. 2018). Second, only women seen at 6 weeks postpar-
tum were eligible for this study. About 10% of the origi-
nal sample were lost to follow-up between delivery and the 
6-week visit. Possibly, women who received breastfeeding 
counseling after delivery may have been more likely to be 
retained in care. Third, our data did not contain informa-
tion on the content and quality of breastfeeding counseling 
received by participants. However, it has been documented 
that not all of the participating clinics meet or is attempting 
to meet the standards for baby friendly hospital (Yotebieng 
et al. 2013, 2015). Finally, the exposure was not randomly 
assigned and despite the availability of data for hypothe-
sized potential confounders, residual confounding cannot be 
excluded. Despite these limitations, the strong effect size 
observed and its consistency with findings from a previous 
cluster randomized controlled trial among women attending 
some of the same clinics suggest that bias alone cannot fully 
explain the observed association.

In conclusion, we found a strong association between 
receipt of breastfeeding counseling/support from a 

healthcare provider following delivery and continuation of 
exclusive breastfeeding at 6-weeks postpartum among HIV-
infected women in Kinshasa. However, our results need to 
be confirmed in a prospective, preferably randomized con-
trolled study.
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