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Abstract

Background

Effective evidence-based breastfeeding support interventions can bolster breastfeeding
practices. This study investigated the effect of a multi-component breastfeeding support
intervention delivered in hospital and home settings on six-month exclusive breastfeeding
(EBF) relative to standard care.

Methods

This is a parallel group, randomized clinical trial, in which 362 healthy pregnant women with
singleton pregnancy were randomly allocated to a multi-component intervention that
included antenatal breastfeeding education, professional, and peer support, delivered in
hospital and home settings for six months (experimental, n = 174), or to standard care (con-
trol, n = 188). The primary outcome was six-month EBF rate. Secondary outcomes were
exclusive and any breastfeeding rates at one and three months, maternal breastfeeding
knowledge, attitude, and behavior at six months, and satisfaction with the intervention.

Results

The crude six-month EBF rate was similar in both groups (35.2% vs. 28.1% in the experi-
mental and control groups, respectively, p=0-16). In adjusted analysis, six-month exclusiv-
ity was twice as likely in the experimental group relative to standard care (OR =2.02; 95%
CI: 1.20 to 3.39); whereas the odds for any breastfeeding were similar. Participants compli-
ant with all three components were six times more likely to practice EBF for six months rela-
tive to standard care (OR = 6.63; 95% CI. 3.03 to 14.51). Breastfeeding knowledge of the
experimental group, at six months, was significantly improved compared to the control. No
changes were observed in breastfeeding attitude or behavior.
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Conclusions

Combining education with peer and professional breastfeeding support improved six-month
breastfeeding exclusivity and knowledge.

Introduction

Breastfeeding is an important public health measure that impacts short-, and long-term outcomes
of children and their mothers [1]. Evidence from systematic reviews reveals that breastfeeding is
associated with reduced child under-five mortality, infections, and dental malocclusion; and with
higher child intelligence quotient. Moreover, it reduces maternal risks of breast and ovarian can-
cers, and type 2 diabetes. It is estimated that scaling up of breastfeeding prevents 823,000 child
deaths, and 20,000 maternal deaths from breast cancer each year [1]. Despite this overwhelming
evidence in support of breastfeeding practice, breastfeeding rates of developing, as well as devel-
oped countries are disappointingly low. In low- and middle-income countries, only 37% of
infants are exclusively breastfed until six months of age, with much lower rates reported from
high-income countries. The prevalence of any breastfeeding at twelve months in low-income
countries is less than 90%, and is less than 20% in high-income countries, with middle-income
countries having in between rates [1]. The effectiveness of antenatal breastfeeding education,
peer support, or professional lactation support has been demonstrated in several systematic
reviews [2-8]. For example, peer support reduced the risk of not breastfeeding by 30% in low- or
middle-income countries, and by 7% in high-income countries [2], and all forms of extra sup-
port, analysed together, increased the duration of exclusive breastfeeding (EBF) until six months
[3,4]. Breastfeeding education increased initiation rates in low-income USA women, as compared
to standard care [4], and breastfeeding promotion interventions improved six-month EBF rates
of developing countries by six fold [5].

Lebanon, an upper middle-income country, has low exclusive breastfeeding and continua-
tion rates. While initiation rate is high at 96% [9], six-month exclusive breastfeeding drops to
2%, one of the lowest in the region [10]. Barriers to breastfeeding include maternal and com-
munity misconceptions about breastfeeding, lack of professional lactation support, failure to
implement national policies that promote and protect breastfeeding practices, lack of social
support especially at the family level, as well as other socio-demographic factors [11,12]. More-
over, hospitals and maternities in Lebanon do not comply with the World Health Organiza-
tion’s (WHO) ten steps of Baby Friendly Hospital Initiative [13], and health professionals who
care for nursing mothers lack the WHO and UNICEF recommended training in the preven-
tion and treatment of breastfeeding problems [14,15]. This randomized trial was conducted to
address these challenges by investigating whether provision of a multi-component breastfeed-
ing support intervention can improve the six-month EBF rate, as compared to current stan-
dard care. The intervention combines antenatal breastfeeding education with peer and
professional lactation support, and is delivered in the hospital and home settings. To our
knowledge, only one previous small study examined the combined effect of the three compo-
nents showing a modest, albeit insignificant effect on breastfeeding outcomes [5,7].

Materials and methods

This was a randomized, parallel-group, clinical trial, conducted between December 2013 and
January 2016 in the obstetrics clinics of two academic tertiary care centers in Beirut, Lebanon.
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Trained research assistants reviewed the schedule of appointments of the prenatal clinics at
both participating sites on daily basis, and identified eligible women. Eligible women were
then directly approached for enrolment in the trial upon presentation to the clinic, and inclu-
sion and exclusion criteria were validated by asking the pregnant women about each criterion.
Inclusion criteria were healthy pregnancy in the first or second trimester, as determined by
date of the last menstrual period, and intention to attempt breastfeeding after delivery. Exclu-
sion criteria were pregnancy beyond the second trimester, maternal chronic medical condition
such as hypertension or diabetes, abnormal fetal screen at 20-22 weeks, determined not to
breastfeed, twin pregnancy, not residing in Lebanon for at least six months after delivery, or
delivery before 37 weeks of gestation.

Randomization and masking

Eligible women were randomly allocated, in a 1:1 ratio, to standard obstetric and pediatric care
(control), or to a multi-component breastfeeding support intervention composed of antenatal
education, peer, and professional lactation support (experimental). The allocation was com-
puter-generated by one of the co-investigators (HT) who was not involved in recruitment. Strat-
ified block randomization was carried out with block sizes varying between four and eight, with
the sample randomized at each site being proportional to the volume of patients seen at that site
(ratio of 4:1). Allocation concealment was ensured by using a set of sequentially numbered
opaque sealed envelopes specifying group allocation. Trained assistants recruited women after
verifying inclusion and exclusion criteria, and obtained written consent before the allocation
was revealed. The assistants assured the timely delivery of the intervention components to par-
ticipants in the experimental group, and hence could not be blinded. The investigators were
also not blinded but were neither involved in data collection, nor in outcome assessment.

Procedures

Participants in the control group received standard prenatal and postnatal care. In Lebanon,
standard prenatal care is provided by obstetricians only, and is mainly focused on obstetrical
care. Information relating to breastfeeding is not currently part of prenatal care in any region
of the country. Advice on infant feeding is provided by pediatric physicians and nurses or mid-
wives, usually after delivery. Moreover, hospitals and maternities do not have lactation consul-
tants on their staff.

In addition to standard care, participants in the experimental group received the following
intervention components: a) prenatal breastfeeding education to address common community
misconceptions about breastfeeding and improve maternal knowledge and expectations, b)
postpartum professional lactation support to avoid, and/or overcome technical breastfeeding
challenges that mothers experience, and improve maternal self-efficacy through empower-
ment, ¢) postpartum peer (lay) support to provide emotional support, and build maternal
social capital. Our multi-component intervention was based on the Social Network and Social
Support Theory that offers a framework of pathways through which social ties can influence
health [16].

The multi-component intervention started with antenatal education at least a week after
enrolment, followed by peer and professional support on the first day postpartum, and contin-
ued for six months. Details of the intervention are available in the trial’s published protocol
[17]. Briefly, prenatal breastfeeding education was delivered in one session by a certified lacta-
tion consultant, and participants were given a booklet detailing breastfeeding benefits, expecta-
tions, positioning techniques, and hazards of artificial milk, as well as a video that addressed
common community misconceptions about breastfeeding. Peer support was provided by
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women (support mothers) who had successfully breastfed at least one child for a minimum of
two months, and had positive breastfeeding attitudes. After attending two half-day training
sessions, support mothers (SMs) contacted participants in the experimental group according
to a pre-specified schedule. Support occurred in an informal manner based on a minimum
number of 10 scheduled calls or hospital/home visits, starting with the antenatal class, then at
the sixth and nineth months of gestation, the expected week of delivery, the first day postpar-
tum, 48 hours from hospital discharge, one, two, and four weeks postpartum, and monthly
thereafter until six months postpartum. This schedule could be modified based on the needs of
the breastfeeding mother. Peer support continued until the infant was six months of age, or
until the breastfeeding mother stopped breastfeeding or withdrew from the clinical trial,
whichever came first [17]. Professional lactation support was delivered by certified lactation
experts who visited the participants on the first postpartum day in the hospital, and continued
with home visits on days three, seven, and fifteen postpartum, and then monthly for six
months, or until breastfeeding discontinuation or maternal request to stop, whichever came
first. Lactation support was provided mainly as face-to-face, but could also happen via tele-
phone, if so requested by the participant. Additional visits were permitted if requested by the
mother, or judged to be necessary by the lactation expert [17]. Participants in the control
group received standard prenatal and postnatal care as dictated by their obstetricians and pedi-
atricians. Optional prenatal classes about labor, delivery, and breastfeeding are available at one
site but not at the other one. However, certified lactation consultants are unavailable at both
centers.

At enrolment, and directly after obtaining the written informed consent, baseline data were
collected by trained assistants who administered a structured questionnaire to collect informa-
tion on socio-demographics, as well as four breastfeeding questionnaires that were validated in
Arabic. These were the Iowa Infant Feeding Attitude Scale (IIFAS-A) [18], the Infant Feeding
Intention Scale (IFI-A) [19], the Infant Breastfeeding Knowledge questionnaire (BFK-A) [20],
and the Breastfeeding Behavior Questionnaire (BBQ-A) [21]. The IIFAS-A score is between 17
and 85 points, with higher scores reflecting more positive attitudes towards breastfeeding.
IFI-A score ranges between 0 (strong intention to not breastfeed) and 16 (strong intention to
exclusively breastfeed for up to 6 months). The BFK-A score is between 4 and 16 points with
higher scores indicating better knowledge, and the BBQ-A score ranges from 12 to 72 points,
with lower scores representing more positive breastfeeding behaviors than higher scores. At
six months, participants were re-administered the BFK-A, IIFAS-A and BBQ-A scales to assess
the changes in maternal breastfeeding knowledge, attitude, and behavior. Maternal satisfaction
with her psychological status, infant’s health, socioeconomic status, relationship with spouse
or partner, relations with family and friends, and health and functioning was assessed at one,
three, and six months postpartum, using a questionnaire that was adapted from the Postpar-
tum Quality of Life-Part A questionnaire [22]. This instrument has thirty six items that assess
the extent of the respondent’s satisfaction with a specific situation using a six-point Likert scale
ranging from Very dissatisfied to Very satisfied. At six months, the experimental group was sur-
veyed about their satisfaction with peer and professional lactation support using a six-item,
locally developed questionnaire. Each item assesses the extent of maternal agreement to a spe-
cific situation using a five-point Likert scale that ranges from Strongly disagree to Strongly
agree.

Outcome measures

Our primary endpoint was EBF rate at six months. EBF was defined according to the WHO as
feeding the baby mother’s milk only, with no other food or drink including water, but allowing
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oral rehydrating solutions, vitamins, minerals or other medicines when needed [23]. Second-
ary endpoints were the differences in EBF rates at one and three months, rates of any breast-
feeding (exclusive or mixed) at one, three, and six months, changes from baseline in maternal
breastfeeding knowledge, behavior, and attitude at six months, maternal satisfaction with qual-
ity of life issues at one, three, and six months, satisfaction of participants in the experimental
group with peer, and professional support at six months, and adverse events.

Patient and public involvement

Pregnant or nursing women were not involved in setting the research question, study design
and implementation, or the outcome measures. The findings of this trial were disseminated to
the study participants in a conference.

Statistical analysis

The six-month EBF rate in the control group was estimated at 2% based on the most recently
reported EBF rate from Lebanon, at the time the protocol was developed [10]. We hypothe-
sized that 12% of the experimental group will be exclusively breastfeeding at six months. To
detect this 10% difference in the EBF rates of both groups, with 90% power, and 5% type I
error, 155 mothers were needed per group. We inflated the sample size from 310 to 443 to
accommodate for a potential 30% attrition rate.

Descriptive statistics summarized categorical variables as counts and proportions, and con-
tinuous variables as means and standard deviations, or as medians and interquartile ranges.
The association between the intervention and categorical outcome variables was assessed
using the Chi squared test, whereas the Student’s t-test was used for continuous outcomes.
Moreover, multivariable stepwise logistic regression analysis was used to adjust for residual
confounding for categorical outcomes, with p-value for entry in the model set at <0.2. We also
carried out repeated measurement analyses using the generalized estimating equations (GEE)
to explore the effect of the intervention over time. Statistical analyses were carried out based
on the intention to treat principle.

Since some participants in the experimental group declined one or more components of the
intervention, we conducted a post-hoc multivariable stepwise logistic regression analysis to
explore whether the dose of the intervention received (number of components) would affect the
rate of EBF at six months. In this analysis, we grouped participants who declined all three compo-
nents with participants who received one component only. We also conducted a sensitivity post-
hoc analysis in which participants that declined all three intervention components were treated as
control. Results were reported as adjusted odds ratios and their 95% confidence intervals.

The Statistical Package for Social Sciences (SPSS) version 23 was used for data management
and analyses. A p-value of <0-05 indicates statistical significance. This study was approved by
the Institutional Review Boards of both sites, and is registered in Current Controlled Trials
ISRCTN17875591. www.isrctn.com

Results

Between December 2013 and January 2016, 446 women were enrolled and assigned to the con-
trol (n = 224), or to the experimental (n = 222) group. Of 446 participants, 362 (81.2%)
received the allocated intervention, and 340 (93.9%) provided outcome assessment at six
months. Reasons for drop out from the study are detailed in the flow diagram (Fig 1).

Table 1 summarizes the baseline characteristics of the two groups. Participants in the exper-
imental group had higher monthly income, fewer children, shorter duration of previous
breastfeeding, and fewer children who were breastfed (p < 0.001). Moreover, a higher
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Fig 1. Participants’ flow through the trial.
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Table 1. Baseline characteristics.

Variable Control Intervention (n = 174)
(n=188)
Site
Centre A 155 (82.4%) 155 (89.1%)
Centre B 33 (17.6%) 19 (0.1%)
Age (years) 29.27 £5.19 29.9 + 453
(mean + SD)
Employment
No 96 (51.1%) 80 (46.0%)
Yes 92 (48.9%) 94 (54.0%)
Education
Intermediate and less 24 (12.8%) 13 (7.5%)
Secondary or technical 23 (12.2%) 16 (9.2%)
University 141 (75.0%) 145 (83.3%)
Monthly income (USD)*
<1000 62 (34.6%) 31 (19.3%)
>1000 117 (65.4%) 130 (80.7%)
Gestational weeks at delivery 38.55+1.32 38.57+1.32
(mean + SD)
Mode of delivery
Vaginal 106 (58.2%) 103 (64.0%)

Caesarean-section

76 (41.8%)

58 (36.0%)

Has support at home

182 (96.8%)

171 (98.3%)

Male newborn gender

102 (56.0%)

89 (55.3%)

IFI-A score (mean + SD) 12.26 + 3.01 12.61 +2.89
BFK-A score (mean + SD) 11.41 +2.49 11.04 + 2.54
IIFAS-A score (mean + SD) 65.88 + 7.28 65.35 + 7.15
BBQ-A score
Positive 97 (51.6%) 93 (53.8%)
Negative 91 (48.4%) 80 (46.2%)
Number of children* 1.0 (0.0-2.0) 0.0 (0.0-1.0)
Median (IQR)
Number of breastfed children* 0.0 (1.0-1.8) 0.0 (0.0-1.0)
Median (IQR)
Duration of previous breastfeeding (months)* 11.86 + 8.25 7.82 £ 6.02

(mean + SD)

Male paediatrician #

113 (63.5%)

78 (48.8%)

Practiced rooming in

81 (45.5%)

89 (55.6%)

Breast milk as baby’s first feed

134 (75.3%)

121 (75.2%)

*p <0.001

#p = 0.01; IQR: Interquartile range.

https://doi.org/10.1371/journal.pone.0218467.t001

proportion of women in the experimental group had female pediatricians (p = 0.01). The

remaining characteristics were similarly distributed between the two groups.

Breastfeeding outcomes

At six months, 57 of 162 (35.2%) participants in the experimental group were exclusively
breastfeeding, as compared to 50 of 178 (28.1%) in the control group (p = 0.16). There were no
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Table 2. Crude analysis of breastfeeding outcomes at 1, 3 and 6 months.

Time Outcome Control Intervention p-value
n (%) n (%)
1 month EBF 91 (50.0%) 87 (53.0%) 0.53
Not EBF 91 (50.0%) 76 (46.6%)
Any BF 172 (94.5%) 153 (95.0%) 0.83
Artificial milk 10 (5.5%) 8 (5.0%)
3 months EBF 73 (40.3%) 69 (42.3%) 0.70
Not EBF 108 (59.7%) 94 (57.7%)
Any BF 137 (78.7%) 121 (76.6%) 0.64
Artificial milk 37 (21.3%) 37 (23.4%)
6 months EBF 50 (28.1%) 57 (35.2%) 0.16
Not EBF 128 (71.9%) 105 (64.8%)
Any BF 101 (61.6%) 88 (59.1%) 0.65
Artificial milk

EBF: exclusive breastfeeding; BF: breastfeeding.

https://doi.org/10.1371/journal.pone.0218467.1002

63 (38.4%) 61 (40.9%)

significant differences in the crude EBF rates at one and three months, nor in the rates of any
breastfeeding at one, three, and six months (Table 2). Moreover, the crude association between
group allocation and EBF at six months was insignificant (OR = 1.39; 95%CI: 0.88 to 2.20).

In the multivariable stepwise logistic regression model that adjusted for site, monthly
income, gender of pediatrician, rooming in, breastfeeding behavior category, duration of pre-
vious breastfeeding, number of children, number of breastfed children, and group allocation,
participants in the experimental group were twice as likely to continue EBF for six months.
Other positive predictors of EBF at six months were history of a longer duration of previous
breastfeeding, and having fewer children (Table 3).

Moreover, the GEE analysis revealed a significant effect of the intervention on EBF (p =
0.016), but the effect of the intervention over time was not found to be significantly different
(p = 0.621). Among participants in the experimental group (n = 174), only 39 (22.4%) com-
plied with all three intervention components, whereas 90 (51.7%) complied with two compo-
nents, 32 (18.4%) complied with one component, and 13 (7.5%) did not comply with any of
the components (Fig 1). The post-hoc multivariable logistic regression analysis suggested a
dose-response effect of the multi-component intervention. Women receiving all three compo-
nents were 6.6 times more likely to practice EBF for six months as compared to controls
(OR = 6.63; 95%CI: 3.03 to 14.51). Participants receiving two components were 1.7 times more
likely than controls to be exclusively breastfeeding at six months, but this was not statistically
significant. Similar results were obtained in the post-hoc sensitivity analysis in which partici-
pants declining all three intervention components were treated as controls (Table 4).

Table 3. Predictors of six-month exclusive breastfeeding in the multivariable stepwise regression model.

Predictors OR (95% CI) p-value
Multi-component intervention 2.02 (1.20 to 3.39) 0.008
Previous BF duration 1.12 (1.07 to 1.17) <0.001
Number of children 0.63 (0.44 to 0.90) 0.011

BF: breastfeeding. Variables in the model: site, monthly income, gender of pediatrician, rooming in, breastfeeding
behaviour category, duration of previous breastfeeding, number of children, number of breastfed children, and group

allocation.

https://doi.org/10.1371/journal.pone.0218467.t1003
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Table 4. Post-hoc multivariable stepwise regression analysis of six-month breastfeeding outcomes in the interven-
tion group by the number of intervention components received.

Predictors OR (95% CI) p-value
Model 1 One intervention component 0.51 (0.17 to 1.56) 0.235
Two intervention components 1.78 (0.97 to 3.26) 0.062

Three intervention components 6.63 (3.03 to 14.51) <0.001

Previous BF duration 1.12 (1.07 to 1.17) <0.001
Number of children 0.66 (0.46 to 0.98) 0.028
Model 2 One intervention component 0.71 (0.23 to 2.22) 0.553
Two intervention components 1.89 (1.03 to 3.45) 0.039

Three intervention components 7.08 (3.24 to 15.46) <0.001

Previous BF duration 1.13 (1.08 to 1.18) <0.001
Number of children 0.66 (0.46 to 0.95) 0.027

Model 1: Participants who declined all three intervention components were treated as having received one
component; Model 2: Participants who declined declining all three intervention components were treated as
controls.

BF: breastfeeding. Variables in the model = site, monthly income, gender of pediatrician, rooming in, breastfeeding
behaviour category, duration of previous breastfeeding, number of children, number of breastfed children, and group
allocation.

https://doi.org/10.1371/journal.pone.0218467.1004

Breastfeeding questionnaires

The two groups had significantly higher BFK-A and IIFAS-A scores at six months, as com-
pared to baseline, which translates to better breastfeeding knowledge, and more positive atti-
tude. Whereas six-month BFK-A scores were much higher in the experimental group, there
were no differences in the IIFAS-A scores of both groups indicating similar breastfeeding atti-
tudes in both groups towards the end of the trial. Six-month BBQ-A scores were slightly lower
than baseline values in both groups, indicating more positive breastfeeding behaviour. How-
ever, this change in BBQ-A scores from baseline was significant in the experimental group
only (Table 5).

In stratified analysis by breastfeeding status at six months, women who continued EBF for
six months had better breastfeeding knowledge, stronger breastfeeding attitudes, and more
positive breastfeeding behavior at six-months, irrespective of their group allocation (Table 6).
Moreover, participants who continued EBF for six months had significantly higher baseline
IFI-A scores (mean difference = 1.52; 95%CI: 0.85 to 2-19), irrespective of their group

Table 5. Participants’ scores on breastfeeding questionnaires at baseline, and at six months.

Questionnaire Control
Mean (SD)

BFK-A

Baseline 11.4 (2.5)

6 months 12.0 (2.5)
IIFAS-A

Baseline 65.9 (7.4)

6 months 67.6 (8.0)
BBQ-A

Baseline 28.0 (8.0)

6 months 27.1(8.1)

https://doi.org/10.1371/journal.pone.0218467.t005

P value

0.003

0.003

0.210

Intervention Between Group Comparison of Mean Difference Between Baseline and 6 Months
Mean (SD) P value P value
11.2 (2.5) <0.001 <0.001
13.1(2.1)
<0.001 0.077
65.7 (7.2)
69.1(7.8)
0.014 0.347
28.3(7.3)
26.4 (8.1)
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Table 6. Infant feeding type and six-month scores on BFK-A, IIFAS-A and BBQ-A.

Infant feeding type
Score

Overall

EBF 71.8 (5.8)

Any BF 66.4 (8.4)
Intervention

EBF 72.6 (5.1)

Any BF 66.7 (8.5)
Control

EBF 70.9 (6.4)

Any BF 66.1 (8.4)

IIFAS-A BFK-A BBQ-A

P Value Score P Value Score P Value

<0.001 <0.001 <0.001
13,5 (2.1) 24.0 (7.2)
11.9 (2.4) 28.1(8.1)

<0.001 <0.001 <0.001
13.9(1.7) 24.3 (7.3)
12,5 (2.1) 27.8(8.3)

<0.001 <0.001 <0.001
13.0 (2.3) 23.7(7.2)
11.5 (2.5) 28.5(8.0)

IIFAS-A: Iowa Infant Feeding Attitude Scale-Arabic; BFK-A: Infant Breastfeeding Knowledge questionnaire-Arabic; BBQ-A: Breastfeeding Behaviour Questionnaire-
Arabic; EBF: Exclusive breastfeeding; BF: Breastfeeding.

https://doi.org/10.1371/journal.pone.0218467.t006

allocation. This difference in baseline IFI-A scores between those who continued six months
of EBF, and those who stopped earlier was more pronounced in the control group (mean dif-
ference = 1.77; 95%CI: 0.79 to 2.76), as compared to the experimental group (mean differ-
ence = 1.21; 95%CI: 0.29 to 2.13).

Satisfaction outcomes

Maternal satisfaction with quality of life issues was similar in both groups at one, three and six
months (Table 7).

The majority of participants in the experimental group were satisfied with their experience
with peer and professional lactation support (Table 8). There were no adverse events reported
by any of the participants during the conduct of the study.

Discussion

This study builds on the existing literature, and provides further evidence on the additive posi-
tive effect of combining antenatal breastfeeding education with peer and professional lactation
support on exclusive breastfeeding, when delivered as a continuum that starts in the hospital,
and extends to the home setting. The multi-component intervention doubled six-month EBF
as opposed to standard of care. There was a positive association between the number of inter-
vention components received by the participants in the experimental group and EBF at six
months. Moreover, the combined intervention improved BF knowledge of the intervention
group significantly more than that of the control group, but did not affect their attitude or
behaviour. The improvement in breastfeeding knowledge noted in the control group could be

Table 7. Maternal satisfaction with quality of life issues.

Time Group Mean SD P value
First month Control 194.1 21.6 0.687
Intervention 193.1 23.3
Third month Control 195.7 21.5 0.667
Intervention 194.6 24.1
Sixth month Control 194.3 21.8 0.784
Intervention 193.6 24.0

https://doi.org/10.1371/journal.pone.0218467.t1007
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Table 8. Maternal satisfaction with peer and professional support.

Question Agree Neutral Disagree
n (%) n (%) n (%)

I had a positive experience with:

- my SM 83 (86.5) 9(9.4) 4(4.2)

-myLC 126 (95.5) 3(2.3) 3(2.3)
I felt pressured to continue BF from:

- my SM 1(1.1) 4(4.2) 90 (94.7)

-myLC 0(6.1) 3(2.3) 121 (91.7)
I felt judged when I did not succeed/comply with:

- my SM’s suggestions 0(0.0) 2(2.1) 93 (97.9)

- my LC’s suggestions 2(1.5) 3(2.3) 127 (96.2)
If I could do it over again, I would:

- have a SM 80 (84.2) 5(5.3) 10 (10.5)

-haveaLC 116 (87.9) 6 (4.5) 10 (7.6)
I had enough contact with:

- my SM to help me with BF 64 (67.4) 15 (15.8) 16 (16.8)

- my LC to help me with BF 121 (91.7) 7 (5.3) 4(3.0)
My contact with:

- my SM positively affected the duration of my BF 63 (66.3) 25 (26.3) 7 (7.4)

- my LC positively affected the duration of my BF 119 (90.2) 10 (7.6) 3(2.3)
Given the opportunity, I would consider becoming a SM myself 73 (77.7) 4 (4.3) 17 (18.1)

SM: Support mother; LC: Lactation consultant; BF: Breastfeeding.

https://doi.org/10.1371/journal.pone.0218467.t1008

attributed to the “placebo effect”. The lack of effect on attitude and behavior may be explained
by the fact that intent to breastfeed was one of the trial’s inclusion criteria. Hence the interven-
tion may fail to have a significant impact on the attitude or behavior of an already motivated
mother. This is further supported by the relatively high six-month EBF rate in the control
group (28.1%), which is much higher than what has been previously reported from Lebanon
(2%-15%) [10,24].

Our findings are in agreement with a previous systematic review, in which the combination
of education, lay, and professional support had a modest effect on EBF at four to six months
(RR =2.07; 95%CI: 0.98 to 4.39) [5]. However, the study that contributed to this outcome was
small with unclear allocation concealment, blinding, and selective reporting bias, and suffered
from incomplete outcome data assessment [5,7]. In contrast, our trial had adequate allocation
concealment, a large sample size, with 94% of the randomized cohort providing information on
the primary outcome at six months. We analyzed and reported on all outcomes as prespecified in
the published protocol [17]. Our findings also agree with previous studies reporting improved
exclusive breastfeeding initiation and continuation, when interventions were delivered in both
health systems and home settings [8], or during both prenatal and postnatal periods [25].

There are some limitations to our study. All participants came from an urban setting, and
had to have the intention to breastfeed as an inclusion criterion. Hence, the findings may not
be generalizable to women who are determined not to breastfeed for various reasons, or to
women who are in rural settings, as their acceptance of peer or professional support may be
different. Another limitation concerns the open-label nature of the trial. Although the trial was
initially planned as participant-blind, yet because of the nature of the intervention components
(specifically peer support and professional lactation support), it is possible for participants in
the experimental group who have previous children to guess that they were allocated to the
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active arm. Hence, there is potential for reporting bias. However, this bias is minimized by the
fact that the breastfeeding outcomes of participants in the experimental group who received
professional lactation support (150 of 174 women) were verified by the lactation consultants
during their home visits to the mothers. Blinding of the outcome assessors was also not feasi-
ble, since they were directly responsible for assuring the timeliness and quality of peer and pro-
fessional support provision. For the control group, lack of blinding of outcome assessors is
unlikely to cause significant detection bias, since the primary outcome of six-month EBF was
reported by the control participants. In the experimental group, the risk for detection bias is
minimized by the fact that breastfeeding outcomes were verified by the lactation consultants,
except in participants who declined this component (24 of 174 women). Another potential
limitation is that contamination between the two groups could happen given the nature of the
multi-component intervention. However, our outcome assessors did not identify any such
cases during their contact with the participants. A fourth limitation is the fact that only 39 of
the 174 participants in the experimental group complied with all 3 intervention components.
Such non-compliance compromises the causality association between the multi-component
intervention and the sixth-month EBF. Hence, the finding of a dose-response association
between the number of intervention components and six-month EBF should be interpreted
with caution, since it is generated from post-hoc analysis.

In conclusion, our study highlights the additive effect of multiple interventions delivered in
health care and home settings in supporting breastfeeding mothers, and bolstering exclusive
breastfeeding practice in the community, by utilizing the social network and professional lacta-
tion experts. A cost-effectiveness study of this strategy is needed at the national level. Previous
evidence reveals that breastfeeding support interventions are cost-effective [26], and that the
cost of not breastfeeding consumes about 0.49% of the world’s gross domestic product [27].
Further studies are also needed to explore how best to address women who have negative atti-
tudes towards breastfeeding.

Supporting information

S1 Checklist. Consort checklist.
(DOC)

S1 Dataset. SPSS dataset.
(SAV)

S1 Protocol. Study protocol.
(PDF)

Acknowledgments

We are grateful to our participant mothers, their support mothers and our expert lactation
consultants, without whom this study could not have been accomplished. We are very thankful
to our physician colleagues in both centres for facilitating recruitment of participants from
their clinics.

Author Contributions

Conceptualization: Mona Nabulsi, Hani Tamim, Lama Charafeddine, Nadine Yehya, Tamar
Kabakian-Khasholian, Saadieh Masri.

Data curation: Lama Shamsedine, Fatima Nasser, Soumaya Ayash, Diane Ghanem.

PLOS ONE | https://doi.org/10.1371/journal.pone.0218467 June 14, 2019 12/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0218467.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0218467.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0218467.s003
https://doi.org/10.1371/journal.pone.0218467

@ PLOS|ONE

A multi-component breastfeeding intervention trial

Formal analysis: Mona Nabulsi, Hani Tamim, Lama Shamsedine, Lama Charafeddine.
Funding acquisition: Mona Nabulsi.

Methodology: Mona Nabulsi, Hani Tamim.

Project administration: Mona Nabulsi, Lama Shamsedine, Fatima Nasser, Soumaya Ayash.
Resources: Mona Nabulsi.

Supervision: Mona Nabulsi, Lama Shamsedine.

Validation: Hani Tamim, Lama Shamsedine, Fatima Nasser, Soumaya Ayash, Diane Ghanem.
Visualization: Mona Nabulsi.

Writing - original draft: Mona Nabulsi, Hani Tamim, Lama Charafeddine, Nadine Yehya,
Tamar Kabakian-Khasholian, Saadieh Masri.

Writing - review & editing: Mona Nabulsi, Hani Tamim, Lama Shamsedine, Lama Charafed-
dine, Nadine Yehya, Tamar Kabakian-Khasholian, Saadieh Masri, Fatima Nasser, Soumaya
Ayash, Diane Ghanem.

References

1. Victora CG, Bahl R, Barros AJD, Franga GVA, Horton S, Krasevec J. Breastfeeding in the 215 century:
epidemiology, mechanisms, and lifelong effect. Lancet. 2016; 387(10017):475-490. https://doi.org/10.
1016/S0140-6736(15)01024-7 PMID: 26869575

2. Jolly K, Ingram L, Khan KS, Deeks JJ, Freemantle N, MacArthur C. Systematic review of peer support
for breastfeeding continuation: meta-regression analysis of the effect of setting, intensity, and timing.
BMJ. 2012; 344:d8287 https://doi.org/10.1136/bmj.d8287 PMID: 22277543

3. Renfrew MJ, McCormick FM, Wade A, Quinn B, Dowswell T. Support for healthy breastfeeding mothers
with healthy term babies. Cochrane Database of Syst Rev. 2012 May 16; 5: CD001141.

4. Dyson L, McCormick FM, Renfrew MJ. Interventions for promoting the initiation of breastfeeding.
Cochrane Database of Syst Rev. 2005. Issue 2. Art. No.: CDD001688. https://doi.org/10.1002/
14651858.CD001688.pub2 PMID: 15846621

5. Imdad A, Yakoob MY, Bhutta ZA. Effect of breastfeeding promotion interventions on breastfeeding
rates, with special focus on developing countries. BMC Public Health. 2011; 11(Suppl 3):S24.

6. McFadden A, Gavine A, Renfrew MJ, Wade A, Buchanan P, Taylor JL, et al. Support for healthy breast-
feeding mothers with healthy term babies. Cochrane Database Syst Rev. 2017 Feb 28; 2: CD001141.
pubb.

7. Sciacca JP, Phipps BL, Dube DA, Ratliff M. Influences on breast-feeding by lower-income women: an
incentive-based, partner-supported educational program. J Am Diet Assoc. 1995; 95(3):323-329.
https://doi.org/10.1016/S0002-8223(95)00083-6 PMID: 7860944

8. SinhaB, Chowdhury R, Sankar MJ, Martines J, Taneja S, Mazumder S, et al. Interventions to improve
breastfeeding outcomes: a systematic review and meta-analysis. Acta Pediatr. 2015; 104(467):114—
135.

9. Batal M, Boulghourian C. Breastfeeding initiation and duration in Lebanon: are the hospitals "Mother
Friendly"? J Pediatr Nurs. 2005; 20(1):53-59. https://doi.org/10.1016/j.pedn.2004.09.004 PMID:
15834361

10. UNICEF. Multiple indicator cluster survey final report. Beirut, Lebanon: Central Administration of Sta-
tistics, 2009.

11.  Nabulsi M. Why are breastfeeding rates low in Lebanon? A qualitative study. BMC Pediatrics. 2011;
11:75. https://doi.org/10.1186/1471-2431-11-75 PMID: 21878101

12. BouDiab S, Werle C. What motivates women to breastfeed in Lebanon: An exploratory qualitative anal-
ysis. Appetite. 2018; 123:23-31. https://doi.org/10.1016/j.appet.2017.12.002 PMID: 29208482

13. World Health Organization. Protecting, Promoting, and Supporting Breastfeeding: The Special Role of
Maternity Services. Geneva: World Health Organization/UNICEF, 1989.

14. WHO/UNICEF. Breastfeeding Councelling: A Training Course. 1993. Available from: www.who.int/
maternal_child_adolescent/documents/who_cdr_93_3/en/

PLOS ONE | https://doi.org/10.1371/journal.pone.0218467 June 14, 2019 13/14


https://doi.org/10.1016/S0140-6736(15)01024-7
https://doi.org/10.1016/S0140-6736(15)01024-7
http://www.ncbi.nlm.nih.gov/pubmed/26869575
https://doi.org/10.1136/bmj.d8287
http://www.ncbi.nlm.nih.gov/pubmed/22277543
https://doi.org/10.1002/14651858.CD001688.pub2
https://doi.org/10.1002/14651858.CD001688.pub2
http://www.ncbi.nlm.nih.gov/pubmed/15846621
https://doi.org/10.1016/S0002-8223(95)00083-6
http://www.ncbi.nlm.nih.gov/pubmed/7860944
https://doi.org/10.1016/j.pedn.2004.09.004
http://www.ncbi.nlm.nih.gov/pubmed/15834361
https://doi.org/10.1186/1471-2431-11-75
http://www.ncbi.nlm.nih.gov/pubmed/21878101
https://doi.org/10.1016/j.appet.2017.12.002
http://www.ncbi.nlm.nih.gov/pubmed/29208482
http://www.who.int/maternal_child_adolescent/documents/who_cdr_93_3/en/
http://www.who.int/maternal_child_adolescent/documents/who_cdr_93_3/en/
https://doi.org/10.1371/journal.pone.0218467

@ PLOS|ONE

A multi-component breastfeeding intervention trial

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

WHO/UNICEF. Infant an Young Child Feeding Councelling: An Integrated Couse. 2006. Available from:
http://www.who.int/maternal_child_adolescent/documents/9789241594745/en/

Heany CA, Israel BA. Social networks and social support. In: Glanz K, Lewis FM, Rimer BK, editors.
Health behavior and health education: Theory, research and practice. San Francisco: Jossey-Bass
Publishers; 1997. pp 189-210.

Nabulsi M, Hamadeh H, Tamim H, Kabakian T, Charafedine L, Yehya N, et al. A complex breastfeeding
promotion and support intervention in a developing country: study protocol for a randomized clinical
trial. BMC Public Health. 2014; 14, 36. https://doi.org/10.1186/1471-2458-14-36 PMID: 24428951

Charafeddine L, Tamim H, Soubra M, de la Mora A, Nabulsi M, for the Research and Advocacy Breast-
feeding Team. Validation of the Arabic Version of the lowa Infant Feeding Attitude Scale among Leba-
nese Women. J Hum Lact. 2016; 32(2): 309-314. https://doi.org/10.1177/0890334415586192 PMID:
25944647

Yehya N, Tamim H, Shamsedine L, Ayash S, Abdel Khalek L, Abou Ezzi A, et al. Validation of the Arabic
Version of the Infant Feeding Intentions Scale Among Lebanese Women. J Hum Lact. 2017; 33(2):
383-389. https://doi.org/10.1177/0890334416680790 PMID: 28099043

Tamim H, Ghandour LA, Shamsedine L, Charafedine L, Nasser F, Khalil Y, et al. Adaptation and Valida-
tion of the Arabic Version of the Infant Breastfeeding Knowledge Questionnaire among Lebanese
Women. J Hum Lact. 2016; 32(4): 682—688. https://doi.org/10.1177/0890334416663474 PMID:
27565201

Libbus MK. Perspectives of common breastfeeding situations: a known group comparison. J Hum Lact.
1992; 8(4):199—-2083. https://doi.org/10.1177/089033449200800419 PMID: 1288555

Hill PD, Aldag JC, Hekel B, Riner G, Bloomfield P. Maternal postpartum quality of life questionnaire. J
Nurs Meas. 2006; 14(3): 205—220. PMID: 17278340

World Health Organization. The World Health Organization’s infant feeding recommendation. Geneva:
World health Organization; 2001.

UNICEF. The state of the world’s children 2015: Executive summary. Reimagine the future. Innovation
for every child. Geneva: World health Organization; 2015.

Kim SK, Park S, Oh J, Kim J, Ahn S. Interventions promoting exclusive breastfeeding up to six months
after birth: A systematic review and meta-analysis of randomized controlled trials. Int J Nurs Stud. 2018;
80: 94—-105. https://doi.org/10.1016/j.ijnurstu.2018.01.004 PMID: 29407349

Renfrew MJ, Pokhrel S, Quigley M, McCormick F, Fox-Rushby J, Dodds R, et al. Preventing Disease
and Saving Resources: the Potential Contribution of Increasing Breastfeeding Rates in the UK. Lon-
don: UNICEF UK;2012.

Rollins N, 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. https://doi.org/10.1016/
S0140-6736(15)01044-2 PMID: 26869576

PLOS ONE | https://doi.org/10.1371/journal.pone.0218467 June 14, 2019 14/14


http://www.who.int/maternal_child_adolescent/documents/9789241594745/en/
https://doi.org/10.1186/1471-2458-14-36
http://www.ncbi.nlm.nih.gov/pubmed/24428951
https://doi.org/10.1177/0890334415586192
http://www.ncbi.nlm.nih.gov/pubmed/25944647
https://doi.org/10.1177/0890334416680790
http://www.ncbi.nlm.nih.gov/pubmed/28099043
https://doi.org/10.1177/0890334416663474
http://www.ncbi.nlm.nih.gov/pubmed/27565201
https://doi.org/10.1177/089033449200800419
http://www.ncbi.nlm.nih.gov/pubmed/1288555
http://www.ncbi.nlm.nih.gov/pubmed/17278340
https://doi.org/10.1016/j.ijnurstu.2018.01.004
http://www.ncbi.nlm.nih.gov/pubmed/29407349
https://doi.org/10.1016/S0140-6736(15)01044-2
https://doi.org/10.1016/S0140-6736(15)01044-2
http://www.ncbi.nlm.nih.gov/pubmed/26869576
https://doi.org/10.1371/journal.pone.0218467

