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Abstract

Background: Although the baby-friendly community initiative (BFCI) has been proposed as a community-level
approach to improve infant feeding practices, there is little data on its variation in effectiveness by HIV status. We
conducted a study to determine the effectiveness of BFCI in changing knowledge and attitudes towards exclusive
breastfeeding (EBF) and increasing the rates among HIV negative and HIV positive women in rural Kenya.

Methods: A community-based cluster-randomized controlled trial was implemented from April 2015 to December
2016 among 901 women enrolled across 13 clusters. The intervention groups received a minimum of 12
personalized home-based counselling sessions on infant feeding by trained community health volunteers from their
first or second trimester of pregnancy until 6 months postpartum. Other interventions included education sessions
at maternal child clinics, mother-to-mother support group meetings and bi-monthly baby-friendly gatherings
targeting influencers. The control group received standard health education at the facility and during monthly
routine home visits by community health volunteers not trained on BFCI. Primary outcome measures were the rates
of EBF at week 1, months 2, 4 and 6 postpartum. Secondary outcomes included knowledge and attitudes regarding
breastfeeding for HIV-exposed infants. Statistical methods included analysis of covariance and logistic regression.
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Results: At 6 months, EBF rates among HIV negative mothers were significantly higher in the BFCI intervention arm
compared to the control arm (81.7% versus 42.2% p = 0.001). HIV positive mothers in the intervention arm had
higher EBF rates at 6 months than the control but the difference was not statistically significant (81.8% versus
58.4%; p = 0.504). In HIV negative group, there was greater knowledge regarding EBF for HIV-exposed infants in the
intervention arm than in the control (92.1% versus 60.7% p = 0.001). Among HIV positive mothers, such knowledge
was high among both the intervention and control groups (96% versus 100%, p > 0.1). HIV negative and positive
mothers in the intervention arm had more favourable attitudes regarding EBF for HIV-exposed infants than the
control (84.5% versus 62.1%, p = 0.001) and (94.6% versus 53.8% to p = 0.001) respectively.

Conclusions: BFCI interventions can complement facility-based interventions to improve exclusive and continued
breastfeeding knowledge, attitudes, and behaviours among HIV negative and positive women.

Keywords: Baby friendly community initiative, Exclusive breastfeeding, HIV, Attitudes, Practices, Kenya, Peer
counsellors

Background
Exclusive breastfeeding (EBF) has been identified as the
single most effective intervention for child survival, with
the potential to prevent 13% of under-five deaths annu-
ally in low- and middle-income settings [1, 2]. The
World Health Organization (WHO) and UNICEF rec-
ommend optimal infant and young child feeding as im-
mediate and early initiation of breastfeeding within the
first hour of birth, EBF for the first 6 months of life, and
continued breastfeeding from 6 months to 2 years or be-
yond alongside nutritionally adequate, appropriate and
safe complementary foods [3]. This recommendation ap-
plies to both HIV-unexposed and –exposed infants in
low- and middle-income countries (LMICs) [4, 5].
Early initiation in the first hour of life and within 1

day has been shown to avert 22 and 16% of all neonatal
deaths respectively [2]. Children who are not breastfed
exclusively have a five- and seven-fold increased risk of
death due to pneumonia and diarrhoea respectively [4, 6,
7]. Not breastfeeding contributes to 72% of all admis-
sions for diarrhoea and 57% for respiratory infections
[8]. Long-term health benefits of breastfeeding include
reduced risk of obesity, allergies, heart disease and dia-
betes into adulthood [9, 10].
Despite the high quality evidence of the benefits of

breastfeeding, globally only 42 and 41% of children are
initiated to the breast within the first hour after birth
and exclusively breastfed respectively in the first 6
months [2, 4, 11]. In LMICs, 50% of children are initi-
ated to the breast within 1 h of birth and only 36% are
exclusively breastfed for 6 months [2].
In Kenya, the proportion of children younger than 6

months who are exclusively breastfed has markedly in-
creased over the years. Early initiation of breastfeeding
increased from 58 to 62% while EBF increased from 32%
in 2008 to 61% in 2014 [12, 13].
The increment could have been attributed to strong

policy roadmaps where a number of strategic documents

and legislations such as the maternal infant and young
child nutrition (MIYCN) strategy 2012–2017, the 2012
breast milk substitute regulation and control Act, and
the workplace support for breastfeeding legislation and
guidelines which have been developed and implemented
through government and donor support in addition to
robust monitoring system for MIYCN [14, 15]. Further,
there has been an increase in health facility deliveries
following the free maternity policy in 2013 and this
could have had an impact, particularly on early initiation
of breastfeeding [16]. However, regional disparities in
breastfeeding practices remain [13].
Breastfeeding rates are still low among HIV-infected

mothers. Approximately 59% of HIV-exposed infants
less than 6 months old are exclusively breastfed, and
only 32% are breastfed up to 1 year [17]. In Kenya, the
recommendations for HIV-exposed infants were to
breastfeed to just 1 year [17, 18], but in 2018 this was re-
vised to 2 years of age [5].
Among the infant feeding challenges faced by HIV-

infected mothers is fear of HIV transmission [19] which
can lead to sub-optimal infant feeding [20, 21]. Fear may
lead health care providers to counsel mothers based on
their own personal beliefs, discouraging EBF, often lead-
ing mothers to make feeding decisions based on fear of
HIV transmission, instead of the promotion of child sur-
vival [22]. Fear may act as a barrier to EBF adherence
where mothers opt to mixed-feeding as a cultural norm.
Since the introduction and widespread use of anti-

retroviral (ARVs) drugs, the risk of mother-to-child
transmission (MTCT) rates of HIV drastically reduced
to < 2%. The PROMISE trial in South Africa found the
transmission risk when the mother was on combination
antiretroviral therapy (ART) to be as low as 0.3% at 6
months, and 0.7% at 12 months [23]. A systematic re-
view and meta-analysis conducted on postnatal HIV
transmission in breastfed infants of HIV infected women
on ART found significant reduced postnatal
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transmission rates of 1.08 (95% CI: 0.32, 1.85) at 6
months and 2.93 (95% CI: 0.68, 5.18) at 12 months [24].
Despite the evidence of reduced risk of transmission,

HIV positive breastfeeding mothers face many chal-
lenges including those that may compromise their ad-
herence to ARVs. These include stigma [25–27], failure
of disclosure of HIV status [28], and family and peer
pressure [29, 30]. These challenges become barriers to
breastfeeding for HIV positive mothers in the commu-
nity, even though EBF is the common choice for them
as they receive counselling at the health facility. HIV
positive breastfeeding women therefore require add-
itional support from health services and from the com-
munity [4]. Without this additional support, it is likely
that women will practice mixed feeding contrary to the
guidelines on infant feeding in the context of HIV as
well as non-adherence to ARV drugs.
The baby friendly hospital initiative (BFHI) has been rec-

ommended by WHO and UNICEF as one of the strategies
to be used to promote, protect and support breastfeeding.
The BFHI recommends integration of HIV services and ex-
tension to the community through the tenth step [31, 32].
The initiative has positive impacts on early initiation and
early EBF especially in a hospital setting [33]. However, the
impact of BFHI may be limited in developing country set-
tings like Kenya where 39 and 60% of women in urban and
rural areas respectively, deliver at home [12, 13].
Recognizing the need to reach women who don’t de-

liver at the hospital, as well as the need to foster support
among the broader community, the Ministry of Health
(MOH) in Kenya looked to the baby friendly community
initiative (BFCI). The Ministry developed BFCI imple-
mentation guidelines which by 2019 were being imple-
mented in 33 out of 47 counties [34]. An example of
BFCI implementation in Kenya is documented for
Migori and Kisumu counties in their routine data collec-
tion [34, 35]. The guidelines contain an 8-point plan
used as a guide to educate and counsel mothers on in-
fant feeding:

1. Have a written MIYCN policy summary statement
that is routinely communicated to all health care
providers, community health volunteers and the
community.

2. Train all health-care providers and community
health volunteers in the knowledge and skills neces-
sary to implement the MIYCN policy.

3. Promote optimal maternal nutrition among women
and their families.

4. Inform all pregnant women and their families about the
benefits of breastfeeding and risks of artificial feeding.

5. Support mothers to initiate breastfeeding within the
first 1 h of birth, establish and maintain EBF for
first 6 months.

6. Encourage sustained breastfeeding beyond 6
months to 2 years or more alongside timely
introduction of appropriate, adequate and safe
complementary foods.

7. Provide a welcoming and conducive environment
for breastfeeding families.

8. Promote collaboration between healthcare staff,
MIYCN support groups and the local community.

BFCI is being implemented in LMICs including
Gambia and Cambodia [35–39]. Kenya also adopted the
BFCI as a strategy to improve MIYCN practices at the
community level and a country implementation guide-
line was developed [34]. However, little evidence on its
effectiveness in improving breastfeeding practices exists
either for the general population or specifically for HIV
positive mothers. This study therefore sought to deter-
mine the effectiveness of BFCI in improving breastfeed-
ing knowledge, attitudes and practices among HIV
negative and positive mothers in rural communities. The
primary hypothesis was whether the rates of EBF would
be higher among HIV negative and positive mothers
who received the BFCI intervention when compared to
those who did not receive it. The secondary hypotheses
were to test whether both correct knowledge regarding
EBF for HIV-exposed infants, and more favourable atti-
tudes regarding breastfeeding for HIV-exposed infants
would be higher among HIV-infected and uninfected
mothers who received the intervention compared
to those who did not.

Methods
Study site
The study was conducted in Koibatek, one of six sub-
Counties in Baringo County, Kenya. The sub-County has
an approximate total population of 125,637 with 30,203
women of reproductive age (15–49) and 4799 children
under 1 year. The EBF rate for under 6 months in 2015
was 37%, below the national rates of 61% [40].
The prevalence of HIV infection among pregnant

women in Baringo County in 2015 was estimated to be
3% with a total of 313 mothers living with HIV [41]. The
County was ranked 25 out of 47 counties in Kenya in
terms of contribution to new HIV infection. In addition,
it ranked 21 out of 47 counties in Kenya on HIV preva-
lence and having small improvement in HIV infection
reduction of less than < 50% as compared to 14 counties
which made progress of > 50% HIV reduction in the
same year [42, 43].

Study design
The study was part of a bigger community-based cluster
randomized trial implemented between October 2014
and July 2017 to test the feasibility and effectiveness of
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BFCI in rural Kenya in order to inform scale up [44].
Training of healthcare providers and community health
volunteers (CHVs) and baseline data collection were
conducted January to March 2015, while prospective
data collection was carried out from April 2015 to De-
cember 2016. Qualitative formative data were collected
in August 2014 and the findings used to inform the
intervention design.
Cluster randomization was used as opposed to individ-

ual randomization as this would minimize ‘contamin-
ation’ of information across the study groups. The BFCI
is also inherently a community-based program including
community and mother support groups meaning that
the intervention needed to be allocated at the level at
which it would be implemented.
Community units (CUs), established under the MOH

community health strategy, were the unit of clusters.
Each CU has a population of approximately 5000 and
is served by 25 CHVs. There are several villages within
one CU and each CHV is allocated between 100 and 150
households depending on the distance and geographical
location [45]. The 13 clusters were randomly allocated
into the BFCI intervention arm (n = 6) and control arms
(n = 7) by a biostatistician with no information on the
CUs based on a ratio of 1:1 using Microsoft Excel. The
additional extra CU for the control was also allocated
randomly.

Sample size determination
We designed the study to be able to detect an 18% in-
crease in the prevalence of EBF, based on effects ob-
served in prior similar studies testing effectiveness of
community based interventions on EBF [46]. With a
two-sided 5% significance level and a power of 80%, a
sample size of 780 mother and child pairs in total was
required. An additional 10% at the intervention and con-
trol was considered respectively to account for loss to
follow-up. A design effect of 4 based on an intra-cluster
correlation of 0.05, and previous research on breastfeed-
ing practices in some settings in Kenya and an average
cluster size of 62.5 was used [44]. The target was to re-
cruit 400 mothers in each of the study arms. Nine Hun-
dred and one (901) women were ultimately recruited out
of the targeted 800. Twelve CUs were required for the
estimated sample size. The 13th CU was randomly
assigned to the control arm.

Study eligibility
Any pregnant woman (15–49 years) in their first or sec-
ond trimester residing in the 13 CUs who intended to
stay in the CUs for 6 months or more after delivery was
potentially eligible to take part in the study. Potential
participants were identified by the CHVs at the commu-
nity or through the facility by the community health

extension worker (CHEWs). They were then referred to
the data collector for eligibility screening, consent, and
baseline interview.

Blinding
The investigator and the CHVs were aware of the inter-
ventions given to the experimental groups. The hypoth-
esis of the study could not be concealed from the CHVs
since they were offering education and counselling to
mothers. Field workers knew about control and inter-
vention groups but were independent of the intervention
delivery. The mothers were not told of the different
treatment groups.

Training and mentorship of study staff
A five-day BFCI training was conducted by six master
trainers who were MOH employees and accredited
trainer of trainers (TOTs). A total of 25 participants
composed of the sub-County health management team
(SCHMT), health workers from the sub-County, and
two CHEWs from each of the 6 intervention units were
trained. The training content was based on the BFCI im-
plementation package for Kenya that had been devel-
oped by the MOH, adopted from the WHO/UNICEF
integrated infant and young child feeding counselling
course [34, 47]. The key messages for counselling were
covered in each of the 8 steps for BFCI, including infant
feeding in the context of HIV [48]. Other key messages
in the training that were revealed to be important
through formative work for this study and elsewhere
[21] included male involvement, and the common trad-
ition of giving prelacteal feeds.
The CHVs were trained by the CHEWS under the

supervision of master trainers. The CHVs are volunteers
providing community health services as established
under the community health initiatives [49]. They con-
duct home visits and other community-based activities
e.g. community dialogues, action days and also collect
community-based data for health information systems.
A total of 25 CHVs from each of the 6 intervention CUs
underwent the training conducted at the community
level either in a nearby church or a school.
The CHVs were also trained on their roles and re-

sponsibilities in the study including counselling skills, es-
tablishment and conducting of monthly mother-to-
mother support group (MTMSG) meetings and nutrition
education to mothers. Thirteen field research assistants
and one supervisor also underwent a seven-day training
including field experiences on data collection. The ques-
tionnaires were subjected to multiple pre-testing during
their development and finally pilot tested and refined for
clarity and accuracy.
Upon completion of the training, the SCHMT,

CHEWS and CHVs developed a joint work plan for
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rollout of the BFCI. The rollout included: formation and
facilitation of community mother support groups
(CMSGs) targeting pregnant and lactating mothers in-
cluding influencers, provision of counselling and infor-
mation and education materials, development of a
framework for mentorship and supportive supervision,
promotion, protection and support of breastfeeding.
The paper presents findings from a community-based

intervention in which trained CHVs were used to offer
community-based intervention on MIYCN to pregnant
mothers from their first or second trimester to 6 months
post-delivery. We describe the outcomes in terms of
EBF rates for those in the intervention and control
groups, stratified by HIV status of the mother, which
was ascertained after mothers were recruited to either
the intervention or the control groups. We also report
on knowledge and attitudes regarding EBF for HIV-
exposed infants. The primary goal of the study was to
generate evidence that would be used to change breast-
feeding practices for HIV negative and HIV positive
mothers, and improve knowledge for community sup-
port towards elimination of mother to child transmission
(eMTCT) in addition to informing policy.

Activities in the BFCI intervention group
The mothers in the BFCI intervention group received a
minimum of 12 home-based counselling sessions by
trained CHVs. The CHV visited the pregnant woman
after she had enrolled and completed the baseline sur-
vey. Visits occurred approximately once every month up
to week 37 of pregnancy, and thereafter every 2 weeks
through the first month postpartum, then once a month
until the infant was 6 months old. The times for visits
were scheduled between the CHVs and the mother at
her convenience.
At these visits, the CHVs used counselling cards with

the content structured around the eight-step point plan
for BFCI which included good maternal nutrition and
early antenatal care (ANC), importance of EBF including
early initiation, feeding of colostrum, attachment and
positioning, prevention of mother to child transmission
(PMTCT), solving breastfeeding difficulties and family
support. The CHVs also had a counselling checklist to
ensure all areas were covered depending on the stage of
counselling.
Other activities included weekly scheduled education

sessions on infant and young child feeding at the mater-
nal child health clinic which targeted mothers who
attended the clinic that particular day within a CU
catchment area, monthly MTMSG meetings, and bi-
monthly baby friendly community gatherings targeting
all influencers which were conducted by established
community mother support groups members. Breast-
feeding corners/rooms were also established at the

primary health care facility where mothers would meet
and share experiences when they came for ANC clinic.
Simplified information, pictures, illustrations and mes-
sages translating the policy into local languages were
placed in the breastfeeding corners and mothers were
mostly taught by CHEWs or CHVs in these corners.
Ongoing mentorship and supportive supervision by

the SCHMT to the CHEWS and CHVs took place every
month in the first 6 months of study commencement
and thereafter quarterly. Based on outcome of the men-
torship and supportive supervision including gaps identi-
fied, actions were agreed upon by both the mentee and
the mentor and review of the implementation followed
up in the subsequent visits.

Control group
The control group received standard health education at
the facility. Topics on MIYCN were part of other topics
given within the schedule. As such, a woman could en-
tirely miss receiving any breastfeeding information dur-
ing her ANC clinic visits if during her attendance such
topics were not in the schedule for that day. They also
received standard counselling delivered by CHVs not
trained on MIYCN at home during the CHV routine
monthly visits. The routine visits were conducted once a
month for the pregnant or lactating mother. Routine
data were also collected during the visits for reporting
purposes. Standard care did not differ by HIV status.
However, mothers diagnosed with HIV would usually re-
ceive individualized counselling on infant feeding at the
PMTCT clinic.

Data collection
The HIV status of all mothers enrolled in the study was
collected from the facility records. Each individual
mother enrolled was allocated a unique number during
baseline recruitment by the field worker. The same
number was presented to the facility during the ANC
visit and recorded against each mothers ANC profile
register. The HIV status could be determined from the
same records for ANC profile register as it is a policy
that all mothers should be tested. The data from the
ANC profile were collected and linked to the same data
collected in the community during home visits by data
collectors.
The primary outcome was the EBF rates over the 6-

month postpartum period. Breastfeeding behaviour was
determined using 24-h recall interviews at each of these
time points. The secondary outcome was maternal
knowledge and attitude regarding breastfeeding for HIV-
exposed infants which was assessed at baseline and the
final data collection point at 6 months. The knowledge
and attitude questionnaire was formulated from the
current policy guidelines for maternal infant and young
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child feeding in the context of HIV for Kenya [17, 18,
50].
Knowledge was determined through answers about the

recommended period of EBF, duration of continued
breastfeeding and practices about breastfeeding for HIV-
exposed infants. Attitudes towards breastfeeding were
determined through responses to a Likert scale question-
naire with five points ranging from strongly agree to
strongly disagree. The topics covered included length of
EBF and overall duration of EBF.

Data analysis
Data analysis was done using Stata Version 12.1 (Stata
Corporation LP, College Station, TX). The characteris-
tics of the study population, and outcomes such as infant
feeding practices, EBF rates and maternal knowledge
and attitudes regarding EBF for both HIV negative and

positive mothers in the study were presented in fre-
quencies and means. T-test was used to determine
differences between intervention and control groups
for continuous variables, while chi-square tests and
cluster-adjusted relative risks were used to test rela-
tionships between categorical variables with the main
outcomes.
Comparison of outcomes between BFCI intervention

group and the control group by HIV status was done
using multivariate logistic regression and multinomial
logistic models that account for clustering. Statistical sig-
nificance was set at p < 0.05.

Ethical considerations
A study permit was obtained from the National Com-
mission for Science, Technology, and Innovations. Eth-
ical clearance for PhD research was obtained from

Fig. 1 Randomization of study participants to intervention and control groups
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Kenyatta University Ethical Committee (Ref KU/R/
COMM/51/678), while ethics approval for the main
study was obtained from the Kenya Medical Re-
search Institute (KEMRI) SERU (Non-SSC Protocol
No. 443). In addition, approval was given by Baringo
County Government to carry out the study in Koiba-
tek sub-County. Informed consent was sought from
the participants before involving them in the study.
An outline of randomization of participants into
intervention and control is given in Fig. 1.

Results
A total of 901 pregnant mothers in 13 CUs were
screened and enrolled in the study for the period April
2015 to December 2016 (Fig. 1). The figure gives graph-
ical representation of the study.
An outline of demographic and socioeconomic charac-

teristics of study participants is given in Table 1.

Baseline comparisons
There were no statistically significant differences ob-
served between the BFCI intervention and control
groups in terms of age, education, parity, source of liveli-
hood and marital status (Table 1). Further, the preva-
lence of HIV between the intervention (6.3%) and the
control groups (5.4%) was not statistically different.

Impact of BFCI intervention on EBF rates among HIV
negative and positive mothers
In both the intervention and control groups and for both
HIV negative and HIV positive mothers, EBF rates were
over 90.0% at 1 week postpartum. For HIV negative
mothers, at 4 months, EBF was much lower among the
control group (48.0%) compared to the intervention
group 83.8% (Fig. 2). At the same time point, EBF rates
among HIV positive women in the control group was
lower (74.2%) compared to (81.8%) among those in the
intervention (Fig. 3).

Table 1 Sociodemographic characteristics of study participants stratified by HIV status and treatment allocation

HIV Negative HIV Positive

Control
n = 495

Intervention
n = 354

Total
n = 849

X2

P-value
Control
n = 28

Intervention
n = 24

Total
n = 52

X2

P-value

Age (mean±) 24.4 ± 0.6 23.5 ± 0.5 24.5 ± 0.4 22.4 ± 0.4 22.5 ± 0.5 22.9 ± 0.4

Age

< 20 109(22.0) 53(15.0) 162(19.1) 0.06 6(22.7) 4(13.6) 10(19.2) 0.90

21–30 290(58.6) 220(62.0) 510(60.1) 18(63.7) 16(68.2) 34(65.4)

> 31 96(19.4) 81(22.9) 177(20.8) 4(13.6) 4(18.2) 8(15.4)

Education

Less than Primary 79(16.0) 54(15.2) 133(15.6) 0.07 6(23.1) 3(13.6) 9(17.3) 0.80

Primary 241(48.7) 115(32.5) 356(41.9) 8(26.9) 9(36.4) 17(32.7)

Secondary 124(25.0) 130(36.9) 254(30.0) 11(38.5) 10(40.9) 21(40.4)

College/University 51(10.3) 55(15.4) 106(12.5) 3(11.5) 2(9.1) 5(9.6)

Parity

0 49(9.9) 35(9.8) 84(9.9) 0.91 6(21.4) 6(25.0) 12(23.1) 0.53

1–3 262(52.9) 188(53.2) 450(53.0) 15(53.6) 14(58.3) 29(55.8)

4–6 156(31.5) 111(31.4) 267(31.4) 4(14.3) 4(16.7) 8(15.4)

7+ 28(5.6) 20(5.6) 48(5.7) 3(10.7) 0.(0.00) 3(5.8)

Source of livelihood

Own business 66(13.3) 49(13.8) 115(13.5) 0.06 3(11.5) 5(22.7) 8(15.3) 0.63

From spouse 188(37.9) 140(39.5) 328(38.6) 10(34.6) 11(45.5) 21(41.1)

HH head 63(12.7) 45(12.7) 108(12.7) 6(19.2) 2(9.1) 8(15.3)

Farming 90(18.2) 61(17.2) 151(17.9) 4(15.4) 4(13.6) 8(15.3)

Formal 29(5.8) 22(6.2) 51(6.0) 1(3.9) 0(0.0) 1(1.8)

Casual 59(11.9) 37(10.6) 96(11.3) 4(15.4) 2(9.1) 6(11.2)

Marital status

Separated/Divorced/Widowed 119(24.0) 66(18.6) 185(21.7) 0.06 5(19.2) 3(13.6) 8(15.4) 0.61

Married 376 (76.0) 288(81.4) 664(78.3) 23(80.8) 21(86.4) 44(84.6)
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In the HIV negative group, the prevalence of EBF
was consistently statistically significantly higher
among women in the intervention arm than in the
control arm. For example, at 1 week, the relative risk
(RR) of EBF among HIV negative women in the inter-
vention relative to those in the control group was
1.06, (95% CI 1.02, 1.10, p = 0.019); at 2 months RR
1.11 (95% CI 1.06, 1.16, p= 0.001); at 4 months RR
1.75, (95% CI 1.57,1.95), p = 0.001); at 6 months,
mothers in the intervention group had a two-fold in-
creased likelihood of practicing EBF compared to
those in the control group RR 2.0 (95% CI 1.40, 3.20,
p= 0.001) (Fig. 4).
For the HIV positive group, the relative risk of EBF

was similar between the intervention and control groups
at 1 week, 2 months, and 6months postpartum (Fig. 4).

Impact of BFCI intervention on knowledge, attitude and
EBF rates among HIV negative and positive mothers
In the HIV negative group, there was significantly
greater knowledge about EBF for HIV-exposed infants in
the BFCI intervention arm than in the control (92.1%
versus 60.7% p = 0.001, Fig. 5). Among HIV positive
mothers, such knowledge was high among both the
intervention and control groups (96% versus 100%, p =
0.93). Attitudes among HIV negative mothers regarding
EBF for HIV-exposed infants were more positive in the
intervention arm than the control (84.5% versus 62.1%,
p = 0.001). The same pattern was observed among HIV-
positive women (94.6% versus 53.8% to p = 0.001).
Knowledge of EBF for HIV-exposed infants was similar

between the control and intervention at baseline in the
HIV negative group (41.4% vs 39.9%); there was a

Fig. 2 Exclusive breastfeeding rates by intervention period for HIV negative mothers

Fig. 3 Exclusive breastfeeding rates by intervention period for HIV positive mothers
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difference of change in knowledge from 39.9% at base-
line to 92.1% in the intervention group (Fig. 6). For HIV
positive mothers, all in the control (100%) had know-
ledge on EBF. Change in attitude was greater among
intervention HIV positive mothers (56.3 to 94.6%) from
baseline to 6 months post-partum compared with the
control group (Fig. 7).

Discussion
The BFCI intervention, which works through personalized
home-based counselling by trained CHVs, significantly

improved EBF rates for HIV negative mothers at 1 week,
2, 4 and 6months compared to the control group. Know-
ledge and attitude significantly improved too among HIV
negative mothers in the intervention. Attitude among HIV
positive mothers significantly improved.
In terms of the effects of the intervention by HIV sta-

tus, there was a higher prevalence of EBF among HIV
positive women than HIV negative women at 4 and 6
months postpartum. The fact that HIV positive women
in both study arms received individualized infant feeding
counselling during ANC visits at the PMTCT clinics,

Fig. 4 Relative risk of exclusive breastfeeding for mothers in the intervention arm of the baby-friendly community initiative in Koibatek, Kenya, by
HIV status

Fig. 5 Breastfeeding knowledge, attitude and practices at 6 months by HIV status and study group
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with a particular emphasis on EBF might explain the
higher rates of EBF at 4 and 6months in this group
when compared to the HIV negative mothers.
Among HIV positive mothers, the prevalence of EBF

declined with the child’s age in both arms, but it
remained higher, although not statistically significant, in
both the intervention and control group at 6 months
(81.8% vs 58.8%, p = 0.505, Fig. 2). This lack of statistical
significance is undoubtedly due to the small sample size

of HIV positive mothers (n = 48) which limited our
power to detect differences between the intervention
(n = 26) and control groups (n = 22). However, our study
was not designed to test differences in the impact by
HIV status. There is a need for further studies on the ef-
fectiveness of the BFCI in a larger sample of HIV posi-
tive mothers to confirm the significance of this effect.
The decline in EBF rates especially from 4months to

6 months postnatally (48.0 to 42.2%) and (74.2 to 58.4%)

Fig. 6 Knowledge and attitude at baseline and at 6-months post-partum for HIV negative mothers. Footnote: HIV negative mothers in the control
(n = 495) and in the intervention (n = 354) at baseline. HIV negative in the control (n = 446) and in the intervention (n = 329) at 6 months

Fig. 7 Knowledge, attitude at baseline and 6-months post-partum for HIV positive mothers. Footnote: HIV positive mothers in the control (n = 28)
and in the intervention (n = 24) at baseline. HIV positive mothers in the control (n = 24) and in the intervention (n = 22) at 6 months. Chi-square
test: p = 0.05 at 95% Cl; * p = 0.001
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for HIV negative and positive mothers respectively sug-
gests that more support is needed for those receiving
usual care (in our control groups) whether HIV negative
or positive.
Rates of EBF decreased with the age of the baby, but less

so in the intervention, suggesting that the BFCI is a
powerful tool necessary for achieving infant and young
child feeding goals. This study has demonstrated that
BFCI is an effective intervention strategy at the commu-
nity level that may impact the improvement of EBF rates
in the general population. HIV positive mothers may also
benefit from the intervention although further testing is
required in a larger sample of HIV positive mothers to
confirm the evidence. The findings also confirm the need
for health services support to HIV positive mothers to en-
able them to exclusively breastfeed as given in the new
WHO guidance [4].
The findings of the present trial in Kenya are in agree-

ment with those of other studies which have consistently
demonstrated the effectiveness of home-based counsel-
ling and MTMSG in increasing the prevalence of EBF
[35, 51–53]. In Maternal and Child Survival Program
(MCSP) and UNICEF areas implementing BFCI in
Migori Kenya, BFCI interventions improved EBF rates
from 85.9 to 89.3% [35]. This was observed from routine
health data from the programme. However, the data
only captured those children attending the MCH clinics
and was not population based hence it is difficult to at-
tribute the results to the programme [53]. Another study
conducted in Kenya found mothers in the MTMSG were
twice as likely to breastfeed exclusively at 6 months com-
pared to mothers in the control group, RR = 2.42 (95%
CI 1.36, 4.28; p = 0.004) and RR = 1.89 (95% CI 1.02,
3.49; p = 0.033) respectively [53]. Significantly improved
EBF rates were also found in an intervention study con-
ducted in Burkina Faso, Uganda, and South Africa where
in the intervention group mothers received one ante-
natal breastfeeding peer counselling visit and four post-
delivery visits by trained peer counsellors [51]. The
prevalence of EBF at 6 months based on 24-h recall were
286 (73%) in the intervention cluster and 88 (22%) in the
control cluster in Burkina Faso RR = 3.33 (95%CI 1.74,
6.38); 232 (59%) and 57 (15%), respectively, in Uganda
RR =3.83 (95% CI 2.97, 4.95); and 12 (2%) and two (<
1%), respectively, in South Africa RR =5.70 (95% CI 1.33,
24.26). Similar findings were noted in a systematic re-
view and meta-analysis on interventions to improve
breastfeeding outcomes [1, 54].
The findings of this study can have significant implica-

tion for national nutrition initiatives in the promotion of
optimal infant feeding practices and thus child survival.
However, there are some limitations in the study par-
ticularly around the small sample size which stop us
from drawing definite conclusions on the impact of

BFCI on improving EBF practices among HIV infected
mothers.

Conclusions
The findings of this study reveal that both HIV positive
and negative mothers need continued support for sus-
tained EBF beyond the facility level. While intensive
counselling at health facility level has been given to HIV
positive mothers, this study reveals that when they go to
the community, they encounter similar challenges to
mothers who do not visit health facilities which hinder
them from exclusively breastfeeding despite having the
relevant knowledge. It is evident that mothers require
continued support for sustained breastfeeding beyond
their discharge from hospital.
The barriers to infant feeding operate at different

levels of the individual, interpersonal, community, home
and health care setting. Hence a combination of strat-
egies would be appropriate to address these barriers at
these different levels. The BFCI, which used a combin-
ation of interventions including home visits, mother-to-
mother support group meetings, community gatherings
and campaigns, holds great promise to complement
facility-based interventions such as the BFHI and elimin-
ation of mother to child transmission (eMTCT)
programmes.
Optimal infant-feeding practices are the result of

women’s knowledge, attitudes and behaviour, as well as
the support and involvement of their partners, family
members, and the community, and the BFCI appears to
help align the community around the noble goal of
breastfeeding. As such these findings offer support for
the roll-out of BFCI to the community and strengthen-
ing of community-based promotion of breastfeeding.

Abbreviations
EBF: Exclusive breastfeeding; ARV: Antiretroviral; MTCT: Mother-to-child
Transmission; BFHI: Baby friendly hospital initiative; BFCI: Baby friendly
community initiative; MIYCN: Maternal infant and young child nutrition;
MTMSG: Mother-to-mother support group; CU: Community unit;
SCHMT: Sub-County Health Management Team; CHEW: Community health
extension worker; CHV: Community health volunteer; ANC: Antenatal care;
PMTCT: Prevention of Mother to Child Transmission; eMTCT: Elimination of
Mother-to-Child Transmission; APHRC: African Population and Health
Research Center

Acknowledgements
We thank mothers who shared their priceless time and interviewers for their
full commitment. We acknowledge the Unit of Nutrition and Dietetics,
Ministry of Health; the Nutrition Information Working Group and the National
Maternal, Infant and Young Child Nutrition Steering Committee; USAID
Kenya Office; UNICEF; and other nutrition stakeholders in Kenya for
suggestions that guided the design and the implementation of the project.
We also acknowledge the support of Evelyn Matiri (formerly of MCHIP and
PATH), James Njiru (ACF, formerly at MoH), Mark Kabue, Muthoni Magu and
Linda Archer of JHPIEGO, who gave support during the design of the study.
The Baringo County and the Koibatek sub-County Health Management
Teams including Dr. Vincent Yator (Formerly sub-County health co-ordinator),
Miriam Chebii (Sub-County Nutrition Officer) and William Ngotie (Sub-County
community strategy focal person), the community health volunteers and

Samburu et al. International Breastfeeding Journal           (2020) 15:62 Page 11 of 13



CHEWs in Koibatek sub-County were instrumental in making this project a
success. We are indebted to APHRC’s research team including Dr. Catherine
Kyobutungi for her technical support. We also acknowledge the data man-
agement team at APHRC, particularly Mr. Amos Thairu for support in data
management and analysis.

Authors’ contributions
BS conducted the research reported in this article as part of the PhD of a
thesis supervised by JK SYL, and EWK-M. BS drafted the article. FMW, MNW,
PM, PG, NM and SMcG participated in the conceptualization of the study, the
writing of the article. All co-authors reviewed and approved the article for
submission.

Funding
This study was funded by the NIH and the USAID through the Partnership
for Enhanced Engagement in Research (PEER) Health Program, administered
by the National Academy of Sciences (NAS) to Kenyatta University and the
African Population and Health Research Center (Grant # PGA2000003677/8).
EWK-M was a Wellcome Trust Fellow during the conceptualization and de-
sign of the study and initial data collection, Grant # 097146/Z/11/Z, and is
currently a Wellcome Trust International Engagement Fellow Grant #
208791/Z/17/Z. PG was supported by a British Academy mid-career fellow-
ship during the conduct of the study (Ref: MD120048)..

Availability of data and materials
The data are available from the African Population and Health Research
Center (APHRC) upon reasonable request and with permission of APHRC.

Ethics approval and consent to participate
The study was approved by the National Commission for Science,
Technology, and Innovations). Ethical clearance was obtained from Kenyatta
University Ethical Committee and also Kenya Medical Research Institute
(KEMRI). In addition, consent was given by Baringo county government to
recruit participants in Koibatek Sub-County. Informed consent by signature
or thumbprint was sought from the participants before involving them in
the study.

Consent for publication
Not applicable.

Competing interests
The author(s) declare that they have no competing interests.

Author details
1Formerly Division of Nutrition and Dietetics, Ministry of Health in Kenya,
Nairobi, Kenya. 2United Nations Children’s Fund (UNICEF) Kenya Country
Office, Nairobi, Kenya. 3Institute of Policy Research, Northwestern University,
Evanston, USA. 4Maternal and Child Wellbeing Unit, African Population and
Health Research Center, Nairobi, Kenya. 5Julius Global Health, Julius Center
for Health Sciences and Primary Care, University Medical Center Utrecht,
Utrecht University, Utrecht, the Netherlands. 6Department of Foods, Nutrition
and Dietetics, Kenyatta University, Nairobi, Kenya. 7Institute of Global Health
Equity Education, University of Global Health Equity, Kigali, Rwanda. 8School
of Sport, Exercise and Health Sciences, Loughborough University,
Loughborough, UK. 9International Health Institute, Brown University School
of Public Health, Providence, USA. 10African Institute for Development Policy,
Lilongwe, Malawi. 11Wellcome Trust, London, UK. 12Human Nutrition, School
of Medicine, Dentistry and Nursing, College of Medical, Veterinary & Life
Sciences, University of Glasgow, Glasgow G31 2ER, UK. 13Stellenbosch
Institute for Advanced Study (STIAS), Wallenberg Research Centre,
Stellenbosch University, Stellenbosch, South Africa.

Received: 21 March 2019 Accepted: 7 June 2020

References
1. Sinha B, Chowdhury R, Upadhyay RP, Taneja S, Martines J, Bahl R, et al.

Integrated interventions delivered in health systems, home, and community
have the highest impact on breastfeeding outcomes in low- and middle-
income countries. J Nutr. 2017;147(11):2179S–87S.

2. Victora CG, Bahl R, Barros AJD, França GVA, Horton S, Krasevec J, et al.
Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong
effect. Lancet. 2016;387(10017):475–90.

3. WHO & UNICEF. Global Strategy for Infant and Young Child Feeding.
Geneva: World Health Organization; 2003.

4. WHO/UNICEF. Guideline: Updates on HIV and Infant Feeding: Duration of
Breastfeeding, and Support From Health Services to Improve Feeding
Practices Among Mothers Living With HIV. Geneva: World Health
Organization; 2015.

5. Ministry of Health K. Guidelines on use of antiretroviral drugs for treating
and preventing HIV in Kenya. 2018 ed. Nairobi: Ministry of Health; 2018.

6. Lamberti LM, Zakarija-Grković I, Fischer Walker CL, Theodoratou E, Nair H,
Campbell H, et al. Breastfeeding for reducing the risk of pneumonia
morbidity and mortality in children under two: a systematic literature
review and meta-analysis. BMC Public Health. 2013;13(Suppl 3):S18.

7. Rudan I, O’Brien KL, Nair H, Liu L, Theodoratou E, Qazi S, et al. Epidemiology
and etiology of childhood pneumonia in 2010: estimates of incidence,
severe morbidity, mortality, underlying risk factors and causative pathogens
for 192 countries. J Glob Health. 2013;3(1):010401.

8. Sankar MJ, Sinha B, Chowdhury R, Bhandari N, Taneja S, Martines J, et al.
Optimal breastfeeding practices and infant and child mortality : a
systematic review and meta-analysis. Acta Paediatr. 2015;104:3–13.

9. Horta BL, De Mola CL, Victora CG. Long-term consequences of
breastfeeding on cholesterol , obesity , systolic blood pressure and type 2
diabetes : a systematic review and meta-analysis. Acta Paediatr. 2015;104:
30–7.

10. Yan J, Liu L, Zhu Y, Huang G, Wang PP. The association between
breastfeeding and childhood obesity: a meta-analysis. BMC Public Health.
2014;14:1267.

11. Rollins NC, Bhandari N, Hajeebhoy N, Horton S, Lutter CK, Martines JC, et al.
Why invest, and what it will take to improve breastfeeding practices?
Lancet. 2016;387(10017):491–504.

12. Kenya National Bureau of Statistics (KNBS); ORC Macro. Kenya Demographic
and Health Survey 2008–09. Nairobi: KNBS; 2009.

13. Kenya National Bureau of Statistics (KNBS); ORC Macro. Kenya Demographic
Health Survey. Nairobi: KNBS; 2014.

14. Ministry of Health. National Strategy for maternal infant and young child
nutrition 2012–2017. 2nd ed. Nairobi: Ministry of Health; 2013.

15. Ministry of Health. Guidelines for securing a breastfeeding friendly
environment at the work place. Nairobi: Ministry of Health; 2018.

16. Gitobu CM, Gichangi PB, Mwanda WO. The effect of Kenya’s free maternal
health care policy on the utilization of health facility delivery services and
maternal and neonatal mortality in public health facilities. BMC Pregnancy
Childbirth. 2018;18:77.

17. NASCOP. Towards the elimination of new HIV infections among children
and keeping their mothers alive. Nairobi: NASCOP; 2016.

18. Ministry of Health. Guidelines for Prevention of Mother to Child
Transmission (PMTCT) of HIV/AIDS in Kenya 4th Edition, 2012.

19. UNAIDS. The global plan towards the elimination of new HIV infections
among children by 2015 and keeping their mothers alive. Prepared for the
iERG by UNAIDS May 15, 2015. About the Global Plan Key Results From
2013. 2015.

20. UNAIDS. Global report: UNAIDS Report On The Global AIDS Epidemic 2013:
Geneva: UNAIDS; 2013.

21. Kimani-Murage EW, Weksah F, Wanjohi M, Kyobutungi C, Ezeh AC, Musoke RN,
et al. Factors affecting actualisation of the WHO breastfeeding recommendations
in urban poor settings in Kenya. Matern Child Nutr. 2015;11(3):314–32.

22. Nyoni S, Sweet L, Clark J, Ward P. A realist review of infant feeding
counselling to increase exclusive breastfeeding by HIV-positive women in
sub Saharan-Africa: what works for whom and in what contexts. BMC Public
Health. 2019;19:570.

23. Flynn PM, Taha TE, Cababasay M, Fowler MG, Mofenson LM, Owor M, et al.
Prevention of HIV-1 transmission through breastfeeding: efficacy and safety of
maternal antiretroviral therapy versus infant nevirapine prophylaxis for duration
of breastfeeding in HIV-1-infected women with high CD4 cell count (IMPAACT
PROMISE): a randomi. J Acquir Immune Defic Syndr. 2018;77(4):383–92.

24. Bispo S, Chikhungu L, Rollins N, Siegfried N, Newell ML. Postnatal HIV
transmission in breastfed infants of HIV-infected women on ART: a
systematic review and meta-analysis. J Int AIDS Soc. 2017;20(1):21251.

25. Tomlinson M, Osawe S, Kagee A, Africa S. Barriers to and facilitators of
adherence to exclusive breastfeeding practices among HIV infected and

Samburu et al. International Breastfeeding Journal           (2020) 15:62 Page 12 of 13



non-infected women in Jos, Nigeria. Matern Child Health J. 2018;21(4):953–
60.

26. Odeny BM, Pfeiffer J, Farquhar C, Igonya EK, Gatuguta A, Kagwaini F, et al.
The stigma of exclusive breastfeeding among both HIV-positive and HIV-
negative women in Nairobi, Kenya. Breastfeed Med. 2016;11(5):252–8.

27. Phiri P. HIV stigma makes Zambian mothers think twice about exclusive
breastfeeding. 2019. https://globalpressjournal.com/africa/zambia/hiv-
stigma-makes-zambian-mothers-think-twice-exclusive-breastfeeding/
Accessed 12 Mar 2019.

28. Onono MA, Cohen CR, Jerop M, Bukusi EA, Turan JM. HIV serostatus and
disclosure: implications for infant feeding practice in rural South Nyanza,
Kenya. BMC Public Health. 2014;14:390.

29. Jama NA, Wilford A, Haskins L, Coutsoudis A, Spies L, Horwood C.
Autonomy and infant feeding decision-making among teenage mothers in
a rural and urban setting in KwaZulu-Natal, South Africa. BMC Pregnancy
Childbirth. 2018;18:52.

30. Ashaba S, Kaida A, Coleman JN, Burns BF, Dunkley E, O’Neil K, et al.
Psychosocial challenges facing women living with HIV during the perinatal
period in rural Uganda. PLoS One. 2017;12(5):e0176256.

31. WHO, UNICEF, Wellstart International. Baby-friendly hospital initiative:
revised, updated and expanded for integrated care. Section 3, breastfeeding
promotion and support in a baby-friendly hospital: a 20-hour course for
MaternitySstaff. Geneva: World Health Organization; 2009.

32. WHO & UNICEF. Implementation Guidance: Protecting, Promoting and
Supporting Breastfeeding In Facilities Providing Maternity and Newborn
Services – The Revised Baby-Friendly Hospital Initiative. Geneva: World
Health Organization; 2018.

33. Ministry of Health. National Strategy on Infant and Young Child Feeding
2007 to 2010. 1st ed. Nairobi: MOH, Kenya; 2007.

34. Ministry of Health. Baby friendly community initiative implementation
guidelines. Nairobi: Kenya; 2016.

35. Kavle JA, Ahoya B, Kiige L, Mwando R, Olwenyi F, Straubinger S, et al. Baby-
friendly community initiative—from national guidelines to implementation:
a multisectoral platform for improving infant and young child feeding
practices and integrated health services. Matern Child Nutr. 2019;15:e12747.

36. Kimani-Murage EW, Wekesah F, Wanjohi M, Muhia N. Establishing innovative
community engagement approaches in baby friendly community initiatives:
a desk review of existing practices. Nairobi: Africaan Population and Health
Research Center; 2015.

37. Foote D. Review of baby-friendly community initiative (BFCI) and baby-
friendly hospital initiative (BFHI) in Cambodia; 2007.

38. Bettinelli ME, Chapin EM, Cattaneo A. Establishing the baby-friendly
community initiative in Italy: development, strategy, and implementation. J
Hum Lact. 2012;28(3):297–303.

39. Maingi M, Kimiywe J, Iron-Segev S. Effectiveness of baby friendly
community initiative (BFCI) on complementary feeding in Koibatek, Kenya: a
randomized control study. BMC Public Health. 2018;18:600.

40. Ministry of Public Health and Sanitation, World Vision, UNICEF. Integrated
Health and Nutrition Smart Surveys Baringo Central/North & East Pokot/
Marigat. Nairobi: Ministry of Public Health and Sanitation; 2015.

41. Ministry of Health. Kenya AIDS response progress report 2014. Progress
Towards Zero. Nairobi: Ministry of Health; 2014.

42. Ministry of Health. Kenya HIV Prevention Revolution Road Map: Count
Down to 2030. Nairobi: Ministry of Health; 2014.

43. Ministry of Health. Framework for Elimination of Mother-to-Child
Transmission of HIV and Syphilis. 1st ed. Nairobi: Ministry of Health; 2016.

44. Kimani-Murage EW, Kimiywe J, Kabue M, Wekesah F, Matiri E, Muhia N, et al.
Feasibility and effectiveness of the baby friendly community initiative in
rural Kenya: study protocol for a randomized controlled trial. Trials. 2015;16:
431.

45. Ministry of Health. Strategy for community health 2014–2019: transforming
health: accelerating the attainment of health goals. Nairobi: 2014.

46. Ochola SA, Labadarios D, Nduati RW. Impact of counselling on exclusive
breast-feeding practices in a poor urban setting in Kenya: a randomized
controlled trial. Public Health Nutr. 2013;16(10):1732–40.

47. WHO. Infant and Young Child Feeding Counselling : An integrated Course.
Geneva: World Health Organization; 2006.

48. Ministry of Health. Community health volunteers (CHVs) Facilitators’ guide.
Nairobi: Ministry of Health; 2013.

49. Ministry of Health. Training community health committees in Kenya.
Nairobi: Ministry of Health; 2012.

50. Ministry of Health. Guidelines for Prevention of Mother to Child
Transmission (PMTCT) of HIV/AIDS in Kenya. Nairobi: Ministry of Health;
2009.

51. Tylleskär T, Jackson D, Meda N, Engebretsen IMS, Chopra M, Diallo AH,
et al. Exclusive breastfeeding promotion by peer counsellors in sub-
Saharan Africa (PROMISE-EBF): a cluster-randomised trial. Lancet. 2011;
378(9789):420–7.

52. The Academy of Nutrition and Dietetics. Systematic review of effectiveness
of interventions to promote exclusive breastfeeding in women that are HIV
(+) on anti-retroviral therapy living in areas that promote exclusive
breastfeeding due to limited resources for safe replacement feeding. 2012.

53. Kobia MLJ. Effectiveness of mother to mother support groups in promoting
exclusive breastfeeding in Igembe south Sub-County, Meru County:
Arandomized Controlled Trial. Kenya: Kenyatta University; 2015.

54. Sinha B, Chowdhury R, Sankar MJ, Martines J, Taneja S, Mazumder S, et al.
Interventions to improve breastfeeding outcomes: a systematic review and
meta-analysis. Acta Paediatr. 2015;104(Suppl 467):114–35.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Samburu et al. International Breastfeeding Journal           (2020) 15:62 Page 13 of 13

https://globalpressjournal.com/africa/zambia/hiv-stigma-makes-zambian-mothers-think-twice-exclusive-breastfeeding/
https://globalpressjournal.com/africa/zambia/hiv-stigma-makes-zambian-mothers-think-twice-exclusive-breastfeeding/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study site
	Study design
	Sample size determination
	Study eligibility
	Blinding
	Training and mentorship of study staff
	Activities in the BFCI intervention group
	Control group
	Data collection
	Data analysis
	Ethical considerations

	Results
	Baseline comparisons
	Impact of BFCI intervention on EBF rates among HIV negative and positive mothers
	Impact of BFCI intervention on knowledge, attitude and EBF rates among HIV negative and positive mothers

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

