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A B S T R A C T

Background

Baby-led breastfeeding is recommended as best practice in determining the frequency and duration of a breastfeed. An alternative
approach is described as scheduled, where breastfeeding is timed and restricted in frequency and duration. It is necessary to review
the evidence that supports current recommendations, so that women are provided with high-quality evidence to inform their feeding
decisions.

Objectives

To evaluate the effects of baby-led compared with scheduled (or mixed) breastfeeding for successful breastfeeding, for healthy newborns.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (23 February 2016), CINAHL (1981 to 23 February
2016), EThOS, Index to Theses and ProQuest database and World Health Organization’s 1998 evidence to support the ’Ten Steps’ to
successful breastfeeding (10 May 2016).

Selection criteria

We planned to include randomised and quasi-randomised trials with randomisation at both the individual and cluster level. Studies
presented in abstract form would have been eligible for inclusion if sufficient data were available. Studies using a cross-over design
would not have been eligible for inclusion.

Data collection and analysis

Two review authors independently assessed for inclusion all potential studies we identified as a result of the search strategy. We would
have resolved any disagreement through discussion or, if required, consulted a third review author, but this was not necessary.

Main results

No studies were identified that were eligible for inclusion in this review.
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Authors’ conclusions

This review demonstrates that there is no evidence from randomised controlled trials evaluating the effect of baby-led compared with
scheduled (or mixed) breastfeeding for successful breastfeeding, for healthy newborns. It is recommended that no changes are made to
current practice guidelines without undertaking robust research, to include many patterns of breastfeeding and not limited to baby-led
and scheduled breastfeeding. Future exploratory research is needed on baby-led breastfeeding that takes the mother’s perspective into
consideration.

P L A I N L A N G U A G E S U M M A R Y

Patterns of breastfeeding, according to the baby or according to the clock

What is the issue?

Patterns of breastfeeding can vary greatly. Two very different approaches are often used to determine when the baby will breastfeed
and for how long. One approach is led by the baby, and is known as baby-led, unrestricted or breastfeeding on demand. The other
approach is led by the clock, and is known as scheduled, timed or restricted breastfeeding.

From the early 20th century women in many health settings were advised to breastfeed according to the clock; timing and restricting
both the frequency and length of breastfeeds. This advice was based on bottle-feeding patterns. This practice changed when baby-led or
demand breastfeeding was advocated. With baby-led breastfeeding, the amount of milk produced is determined by the baby’s demand.
The baby then controls the supply of milk, ensuring that enough milk is produced to meet his or her needs. With this approach, close
contact between the mother and her baby is encouraged with no restrictions placed on their time together. However, the mother may
not always be in a position to breastfeed her baby on demand due to, for example, being separated from her baby for any reason, and
there can be uncertainty for the mother if and when her baby does not demand a breastfeed.

Why is this important?

Mothers require information on the frequency and duration of breastfeeds but they receive conflicting advice. Current guidelines
encourage baby-led breastfeeding. It is important to systematically review the evidence, to inform women’s decisions on the relative
effectiveness of each method.

This review is also important as baby-led breastfeeding is not always followed, as many women and caregivers seem more comfortable
with scheduled rather than baby-led feeding patterns.

What evidence did we find?

We searched for evidence on 23 February 2016 and identified no new studies for inclusion in the update of this review.

What does this mean?

We looked for studies that compared baby-led with scheduled (or mixed) breastfeeding for successful breastfeeding for healthy newborn
babies. However, no studies were found that met the inclusion criteria. It is recommended that no changes are made to current practice
guidelines without undertaking robust research, to include many patterns of breastfeeding and not limited to baby-led and scheduled
breastfeeding. Future exploratory research on baby-led breastfeeding is also needed that takes the mother’s perspective into consideration.

B A C K G R O U N D

Description of the condition

Breastfeeding is the optimal method of infant feeding with nu-
merous benefits for mother and baby (Victoria 2016). Early initi-
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ation of breastfeeding is important in reducing neonatal and early
infant mortality (Neovita Study Group 2016). It is recommended
that infants are breastfed, exclusively, for the first six months of life
(WHO 2001), followed by continued breastfeeding for up to two
years or beyond, with appropriate complementary foods (WHO
2002). The World Health Organization (WHO) has set a target
of increasing exclusive breastfeeding rates at six months to 50%
(WHO 2014). Successful breastfeeding can be considered to have
occurred when these targets have been met, but the individual
woman’s experience also contributes to her sense of breastfeeding
success.
Exclusive breastfeeding requires that the breastfed infant takes no
other food or drink for the first six months of life (WHO 2008).
Specific benefits of exclusive breastfeeding for six months have
been identified (Kramer 2012), but achieving this target has proved
difficult. Some increases in exclusive breastfeeding for six months
have been reported (CDC 2013), although there are variations be-
tween countries and continents in rates of exclusive breastfeeding
at six months (Callen 2004). In England, 81% of women initi-
ated breastfeeding while 1% exclusively breastfed at six months
(McAndrew 2012). In Norway, where 98% of women initiated
breastfeeding, 80% continued at six months with 2.1% breast-
feeding exclusively (Häggkvist 2010). In Canada, 89% of women
initiated breastfeeding, with 26% exclusively breastfeeding at six
months (Gionet 2013). In the USA, 80% of women initiated
breastfeeding with 21.9% breastfeeding exclusively at six months
(CDC 2016). In Asian and Pacific countries, exclusive breastfeed-
ing at six months was achieved to a greater extent and varied from
7% in Hong Kong to 89% in Korea (OECD/WHO 2014).
While many studies report on exclusive breastfeeding rates at six
months, few report data at 24 months, but those that do, report
rates higher than exclusive breastfeeding rates at six months in most
cases. For example, in Northeast Italy, 98% of women initiated
breastfeeding, with 6% exclusively breastfeeding at six months and
12% continuing to breastfeed at 24 months (Carletti 2011). A
study from Lao People’s Democratic Republic reports that 98.8%
of women initiated breastfeeding, with 19.4% exclusively breast-
feeding at six months and 18.6% continuing to breastfeed at 24
months (Putthakeo 2009), and in Central and Western China,
98.3% of infants were breastfed, 28.7% were exclusively breast-
fed under six months and 9.4% continued breastfeeding for two
years (Guo 2013). While in Mauritius, 93.4% of women initiated
breastfeeding, with 17.9% exclusively breastfeeding at six months
and 26.1% continuing to breastfeed for up to two years (Motee
2013).

Description of the intervention

The frequency and duration of a breastfeed

Many factors contribute to successful breastfeeding. One such fac-
tor is a combination of the frequency and duration of a breastfeed
(WHO 1998). Historically, the frequency and duration of a breast-
feed has been guided by two approaches: baby-led and scheduled
breastfeeding. Baby-led breastfeeding, also known as breastfeed-
ing on demand, unrestricted or breastfeeding in response to infant
cues, is recommended as best practice (WHO 1998). The alter-
native approach is described as scheduled or restricted, where the
frequency and duration of a breastfeed follows a predetermined,
scheduled pattern.
Baby-led breastfeeding is recommended as the most suitable ap-
proach to determine the frequency and duration of a breastfeed.
It is advocated by the Baby Friendly Hospital Initiative (BFHI)
in ’The ten steps to successful breastfeeding’ (WHO 1998). The
’ten steps’ were introduced in 1991 in a global attempt to pro-
tect, support and promote breastfeeding (WHO 2009). Collec-
tively, the ’ten steps’ are associated with an increase in the ini-
tiation of breastfeeding (Hawkins 2014), exclusive breastfeeding
(Yotebieng 2015), and duration of breastfeeding (Nickel 2013).
However, many studies that assessed the impact of the BFHI
have methodological limitations (Howe-Hayman 2016). Sched-
uled breastfeeding became popular for a short time in the mid-
18th century among wealthier women (Fildes 1986), and again in
the 20th century as a result of increased medicalisation of infant
feeding (Klaus 1987; Manz 1999). Demand or baby-led feeding
began to emerge after mid-20th century as the preferred approach
(Crowther 2009).
The frequency and duration of a breastfeed vary greatly (Kent
2012), and infants who breastfeed usually feed more frequently
compared to infants who bottle feed or who combine bottle and
breastfeeding (Casiday 2004). The baby’s demand influences the
quantity of milk produced (Jonas 2016). In this way, baby-led
breastfeeding supports the physiology of lactation as a supply-
demand feedback mechanism and ensures sufficient breast milk is
produced to meet the demands and needs of the baby (Kent 2012).
A baby-led approach lends itself to unrestricted access between
the mother and her baby. This supports the mother as she makes
the transition to motherhood; the baby as he or she adapts to
extrauterine life; and both together, as they begin to form a very
special bond (Crenshaw 2007).
One major limitation of baby-led breastfeeding is its failure to ac-
knowledge the significance of the mother. The woman’s needs and
the demands of mothering can influence her breastfeeding expe-
rience (Shloim 2015). At the very least, maternal issues such as
pain (Brown 2016), extra demands with multiple births (Leonard
2000) or socio-economic concerns (Ghosh 2006) could challenge
the mother’s ability to sustain what is considered to be a baby-
led approach. There could be concerns for the mother when the
baby does not demand a breastfeed within what is regarded as a
reasonable amount of time (Renfrew 2005), and when no lim-
its exist, there could be uncertainty with demand breastfeeding
(Dykes 2005; Leurer 2015). Greater consideration of the mother
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is evident in other approaches to breastfeeding, for example ’re-
sponsive’ breastfeeding (Entwistle 2013, p. 74) and ’breastfeeding
mutuality’ (Schafer 2015, p. 548).

Baby-led breastfeeding

Baby-led or demand breastfeeding is defined by the WHO as oc-
curring when mothers of healthy babies are encouraged to “have
no restrictions placed on the frequency or length of their ba-
bies’ breastfeeds. They should be advised to breastfeed their babies
whenever they are hungry or as often as the baby wants and they
should wake their babies for breastfeeding if the babies sleep too
long or the mother’s breasts are overfull” (WHO 1998 p. 68).

Scheduled breastfeeding

Scheduled breastfeeding occurs when mothers of healthy babies
breastfeed their babies on a schedule, that is not determined by the
baby. The frequency of feeds is predetermined and usually time-
restricted. Common frequencies include three- or four-hourly
breastfeeds throughout a 24-hour period. The duration of feeds
may also be predetermined and time-restricted. The duration can
be restricted to a predetermined number of minutes, for one or
both breasts per feeding episode.

Mixed patterns of breastfeeding

Mixed patterns of breastfeeding occur when mothers of healthy
babies who are breastfeeding:

1. alternate between approaches (e.g. the mother may
breastfeed on demand on some occasions and may breastfeed
according to a schedule on other occasions);

2. combine aspects from both approaches (e.g. the frequency
of the breastfeed may be baby-led and the duration scheduled or
the frequency may be scheduled and the duration baby-led).

How the intervention might work

There are many ways in which the frequency and duration of a
breastfeed might work and contribute to successful breastfeeding.
Emotional, informational and practical aspects of the intervention
might have an effect. The frequency with which a baby breastfeeds
may be a source of reassurance or cause difficulty for women in
the early days, especially if the baby is perceived to be feeding fre-
quently. This can be misinterpreted as insufficient milk; and has
been cited by women as one of the main reasons for supplement-
ing with formula (Pierro 2016) and discontinuing breastfeeding
(Marshall 2007; Hinsliff-Smith 2014; Teich 2014). Frequent feed-
ing can also lead the health professional or family to recommend a
bottle feed (Marshall 2007), and complementary bottle feeds have
been identified as posing a risk to successful breastfeeding (Howel
2013; Parry 2013).

The informational aspect of the frequency and duration of a breast-
feed is crucial to successful breastfeeding. Frequent feeding can
undermine a woman’s confidence with breastfeeding but women
are reassured when they know the reason for frequent feeding
(Marshall 2007). Baby-led breastfeeding encourages the supply
feedback mechanism that underpins the physiology of lactation.
Baby-led breastfeeding allows the milk supply to meet the demand
set by the baby (Kent 2006; Kent 2012; Jonas 2016), thereby
sustaining lactation, encouraging exclusive breastfeeding. How-
ever, antenatal expectations of breastfeeding do not always match
the woman’s reality postnatally (Hoddinott 2012; Hinsliff-Smith
2014).
Practical (technical) aspects of the frequency and duration of a
breastfeed might contribute to successful breastfeeding. It is im-
portant especially in the early days that someone sits with the
mother for the duration of a breastfeed (Hoddinott 2012) and
provides guidance on practical aspects such as; recognising infant
feeding cues, milk production and transfer, responsive breastfeed-
ing (Entwistle 2013), attachment and positioning. Some women
can find breastfeeding demanding (Hinsliff-Smith 2014), while
others will not find it so (Hoddinott 2012). Scheduled breastfeed-
ing provides a structured and predictable pattern to the frequency
and duration of a breastfeed, which would allow the mother to
deal with competing demands on her time (Diaz 1995; Leonard
2000; Ghosh 2006) and establish a pattern that would allow her
exclusively to breastfeed. However, flexible working hours can also
help the working mother continue breastfeeding (Skafida 2012).
Mixed patterns of breastfeeding could facilitate baby-led breast-
feeding, and at other times accommodate a schedule.

Why it is important to do this review

Current guidelines issued by the WHO and the United Nations
Children’s Fund (WHO 2009), through the Baby Friendly Hos-
pital initiative, encourage baby-led breastfeeding. It is important
to systematically review the evidence of the effectiveness of baby-
led and scheduled breastfeeding, to provide high-quality evidence
to inform women’s decisions on the relative effectiveness of each
method. It may seem counter-intuitive to undertake this review
and question an aspect of breastfeeding practice that has become
so accepted, but it is important to not only base practice on ev-
idence, but also to question and assess such evidence. A review
of practice bulletins from the American College of Obstetricians
revealed that just one third were based on “good and consistent
scientific evidence”” (Wright 2011, p. 505) and a review of the
’Green Top Guidelines’ from the Royal College of Obstetricians
and Gynaecologists revealed that overall, less than one fifth were
based on high-quality evidence (Prusova 2014). When question-
ing an engrained practice such as baby-led breastfeeding, there
is an obligation to undertake research that is robust (Woolridge
2008). Therefore a review of existing trials is an appropriate start-
ing point.
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This review is also important as baby-led breastfeeding despite
being considered “an entrenched piece of evidenced based prac-
tice” (Woolridge 2008 p. 353), is not always followed, as many
women and caregivers seem uncomfortable with baby-led feeding
patterns that deviate from scheduled feeding patterns (Renfrew
2005). This review is necessary to initiate dialogue, as history tells
us that the frequency and duration of a breastfeed are very suscep-
tible to changing fashion and trends (Fildes 1986), and the impact
of scheduling breastfeeds in the 20th century continues to exert an
influence (Manz 1999). Current popular media bears testament
to this, where it is evident that guidance is frequently provided to
mothers that is not consistent with practice guidelines, as various
schedules and restrictions are recommended. Mothers require in-
formation on the frequency and duration of breastfeeds (Leurer
2015), but receive conflicting advice (Graffy 2005). Health profes-
sionals also require up-to-date information (Ogburn 2011), based
on the best available evidence.

O B J E C T I V E S

To evaluate the effects of baby-led compared with scheduled (or
mixed) breastfeeding on successful breastfeeding, for healthy new-
borns.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised and quasi-randomised trials with randomisation at
both the individual and cluster level. Studies presented in abstract
form were eligible for inclusion but only if sufficient data were
available. Given the nature of the intervention and the changing
pattern of infant behaviours, cross-over studies were not eligible
for inclusion.

Types of participants

1. Breastfeeding mothers.
2. Breastfeeding healthy newborns (born at 37 to 42

completed weeks’ gestation, including singleton or multiple
births).

Types of interventions

Interventions

1. Scheduled breastfeeding: where the frequency and the
duration of breastfeeds are scheduled, timed or restricted.

2. Baby-led breastfeeding: where the frequency and the
duration of breastfeeds are baby-led or on demand.

3. Mixed patterns of breastfeeding: where the frequency and
duration of breastfeeds is a combination of, or alternates
between, baby-led and scheduled breastfeeding.

Comparisons

1. Baby-led compared with scheduled breastfeeding.
2. Baby-led compared with mixed patterns of breastfeeding.
3. Scheduled breastfeeding compared with mixed patterns of

breastfeeding.

Types of outcome measures

Primary outcomes

1. Proportion of women breastfeeding exclusively up to six

months

Exclusive breastfeeding means that “the infant receives breast milk
(including expressed breast milk or breast milk from a wet nurse)
and allows the infant to receive ORS (oral rehydration solutions),
drops and syrups (vitamins, minerals, medicines) but nothing else”
(WHO 2008).

2. Proportion of women breastfeeding up to 24 months

Breastfeeding means that the infant receives breast milk (including
expressed breast milk or breast milk from a wet nurse) and allows
the infant to receive any food or liquid including non-human milk
and formula (WHO 2008).

Secondary outcomes

Neonatal secondary outcomes

Exclusive breastfeeding may influence neonatal outcomes as blood
glucose levels become stabilised following birth with unrestricted
breastfeeding (Watt 2013); dehydration, hypernatraemia and
weight loss are associated with inadequate breastfeeding (Watt
2013); and both physiological jaundice and prolonged jaundice
are more likely to develop in the breastfed baby in comparison to
the bottle-fed baby (NICE 2010).
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1. Neonatal hypoglycaemia (low blood sugar measurement
(Tin 2014)).

2. Neonatal hypernatraemia (high blood sodium measurement
(Oddie 2013).

3. Infant’s growth, as measured by head circumference, length
and weight.

4. Neonatal jaundice.

Maternal secondary outcomes

Maternal outcomes such as sore nipples (Kent 2015) have been
linked to cessation of breastfeeding (McClellan 2012; Brown
2016); breast engorgement may prevent successful breastfeeding
(Mangesi 2016); and exclusive breastfeeding might influence ma-
ternal satisfaction as many mothers intend to breastfeed exclusively
but some do not achieve their aim (Perrine 2012).

1. Sore nipples.
2. Breast engorgement.
3. Mother’s satisfaction as measured by trial authors.

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s Tri-
als Register by contacting their Information Specialist (23 Febru-
ary 2016).
The Register is a database containing over 22,000 reports of con-
trolled trials in the field of pregnancy and childbirth. For full
search methods used to populate the Pregnancy and Childbirth
Group’s Trials Register including the detailed search strategies for
CENTRAL, MEDLINE, Embase and CINAHL; the list of hand-
searched journals and conference proceedings, and the list of jour-
nals reviewed via the current awareness service, please follow this
link to the editorial information about the Cochrane Pregnancy
and Childbirth Group in the Cochrane Library and select the
‘Specialized Register ’ section from the options on the left side of
the screen.
Briefly, the Cochrane Pregnancy and Childbirth Group’s Trials
Register is maintained by their Information Specialist and contains
trials identified from:

1. monthly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);
3. weekly searches of Embase (Ovid);
4. monthly searches of CINAHL (EBSCO);
5. handsearches of 30 journals and the proceedings of major

conferences;

6. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.
Search results are screened by two people and the full text of all
relevant trial reports identified through the searching activities
described above is reviewed. Based on the intervention described,
each trial report is assigned a number that corresponds to a specific
Pregnancy and Childbirth Group review topic (or topics), and is
then added to the Register. The Information Specialist searches
the Register for each review using this topic number rather than
keywords. This results in a more specific search set which has
been fully accounted for in the relevant review section (Excluded
studies).
We also searched CINAHL (1981 to 23 February 2016) using the
search strategy detailed in Appendix 1.
Supplementary to the search by the Information Specialist, we
searched EThOS, Index to Theses and ProQuest databases (10
May 2016) (see: Appendix 2).

Searching other resources

We also assessed trials included in the WHO’s evidence to support
the ’Ten Steps’ to successful breastfeeding (WHO 1998) (see:
Appendix 2)
We did not apply any language or date restrictions.

Data collection and analysis

Two review authors (Anne Fallon (AF) and Deirdre van der Put-
ten (DvdP)) independently assessed for inclusion all the potential
studies we identified as a result of the search strategy. No stud-
ies were eligible for inclusion. We would have resolved any dis-
agreement through discussion with a third person (Declan De-
vane (DD)), but this was not necessary, although DD reviewed
excluded studies and agreed with reasons for exclusion.
Full methods of data collection and analysis to be used in future
updates of this review, if eligible studies are identified, are given in
Appendix 3.

R E S U L T S

Description of studies

No studies were eligible for inclusion in this review as outlined in
Characteristics of excluded studies table.

Results of the search

Our search of the literature identified 16 citations referring to 10
studies.
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1. The search of the Cochrane Pregnancy and Childbirth
Group’s Trials Register identified 13 citations that referred to
eight studies (Illingworth 1952; Johnson 1976; Carlsson 1978;
Salariya 1978; Ojofeitimi 1982; Gale 1989; Pinilla 1993; Maisels
1994).

2. A CINAHL search undertaken by the Information
Specialist identified 387 citations, but no relevant studies.

3. The supplementary search (Appendix 2) of EThOS, Index
to Theses and ProQuest databases identified 340, 247, 602
citations, respectively, but none were considered relevant for this

review.
4. The search of the WHO’s evidence to support the ’Ten

Steps’ to successful breastfeeding (WHO 1998) identified four
citations that referred to three studies. One study had been
identified in the search of the Cochrane Pregnancy and
Childbirth Group’s register (Illingworth 1952). The remaining
three citations referred to two studies (Slaven 1981; De Carvalho
1983).
See Figure 1.
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Figure 1. Study flow diagram.
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Included studies

No studies were eligible for inclusion.

Excluded studies

Ten studies were excluded as follows.
1. Four trials did not examine patterns of breastfeeding

(Johnson 1976; Carlsson 1978; Ojofeitimi 1982; Pinilla 1993).
2. Two trials compared different schedules of breastfeeding

but did not include baby-led breastfeeding (Salariya 1978; Gale
1989).

3. One trial was excluded because it was not possible to
determine the confounding effect of the study site from any
observed differences due to the intervention (Illingworth 1952).

4. One trial was excluded as it was not possible to determine
the confounding effect of the time period used in the trial from
any observed differences resulting from the intervention (De
Carvalho 1983).

5. One trial was excluded as the gestational age of infants did
not meet the inclusion criteria for this review (Maisels 1994).

6. One trial provided insufficient detail to inform judgements
as to whether it should be included or excluded (Slaven 1981).
(See Characteristics of excluded studies).

Risk of bias in included studies

Risk of bias was not assessed as no studies were included in the
review.

Effects of interventions

Effects of interventions were not assessed as no studies were in-
cluded in the review.

D I S C U S S I O N

Although this review has not been able to demonstrate which pat-
tern is optimum, it is important to note that baby-led breastfeed-
ing was interpreted differently across studies that were considered
for inclusion. For example, when compared with scheduled breast-
feeding, baby-led breastfeeding was described as breastfeeding the
baby frequently in one excluded study (De Carvalho 1983), but
not considered frequent in another (Maisels 1994). Furthermore,
schedules identified in excluded studies were imposed by the ward
routine or the study protocol not by the mother (Characteristics of
excluded studies), and the mother’s perspective was largely omit-
ted from baby-led breastfeeding. Clarity on the tenets of baby-led

breastfeeding is therefore required, so that greater guidance is pro-
vided to mothers on the frequency and duration of a breastfeed.

In addition to the reasons for excluding studies (Characteristics
of excluded studies), it is important to note the context in which
the identified studies took place as many practices would not be
considered supportive today (Ahluwalia 2012; Howel 2013; Parry
2013). These practices include giving dextrose or water supple-
ments, giving formula supplements, delaying the first breastfeed
up to six hours after birth, and breastfeeding on a schedule for
the first 48 hours prior to baby-led breastfeeding. There is a need
for greater research on this topic and it should be considered that
the ideal feeding pattern for mother and baby might lie outside or
indeed in addition to, baby-led or scheduled breastfeeding.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is no evidence from randomised trials to inform decisions
about optimum feeding patterns. It is beyond the scope of this
review to identify or recommend other sources of evidence, as they
have not been considered in this review.

It is recommended that no changes are made to current practice
guidelines (WHO 1998) without undertaking robust research, as
recommended in (Implications for research) section below.

Implications for research

This review demonstrates that there is no evidence from ran-
domised controlled trials to evaluate the effects of baby-led com-
pared with scheduled (or mixed) breastfeeding on successful
breastfeeding, for healthy newborns.

It is important to consider the historical context of research un-
dertaken on this topic as it has implications for future research.
Breastfeeding schedules re-surfaced in the 20th century, at a time
when healthcare professionals provided guidance to mothers on
the frequency and duration of breastfeeds, based on bottle-feeding
patterns (Crowther 2009). With the realisation that breastfeeding
did not follow a bottle-feeding pattern, baby-led or demand breast-
feeding emerged as the alternative. Research undertaken from the
mid-20th century was therefore based on the premise that sched-
uled breastfeeding was the problem and demand breastfeeding was
the solution or vice versa, thus restricting the breadth and depth
of research undertaken. In addition the mother’s perspective was
largely omitted from baby-led breastfeeding with the result that
the mother’s perspective has not been adequately considered in
research on this topic.
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Future research is needed, that explores all aspects of the frequency
and duration of breastfeeding, as the foundation on which this
topic is based is weak at best.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Carlsson 1978 This study examined the effects of different amounts of body contact between mothers and newborns imme-
diately following birth on nursing behaviour. Mother and infant pairs (n = 62) were selected and assigned to
1 of 3 groups. Group A received extended contact at birth where the mother kept her baby for 1 hour after
birth and followed a new ward routine where more contact between mother and baby was encouraged. Group
B also received extended contact at birth and followed the old ward routine. Group C received limited contact
at birth where mother held her baby for a maximum of 5 minutes and then followed the old ward routine. This
study was excluded as it did not compare baby-led to scheduled breastfeeding and therefore did not meet the
inclusion criteria for this review

De Carvalho 1983 This is a quasi-randomised trial of 44 mother-infant pairs. Mothers (n = 24) were allocated to the control group
if they delivered during the months of July and August. Mothers in the control group were advised to breastfeed
their infants according to the ward routine (3 to 4 hourly). Mothers (n = 20) were allocated to the intervention
group if they delivered during the months of September and October and were encouraged to nurse their infants
frequently. As there was only 1 control and 1 intervention period, it is not possible to determine the confounding
effect of the time period from any observed differences, resulting from the intervention

Gale 1989 This study compared 2 schedules of breastfeeding; 3-hourly versus 4-hourly which were described by the authors
as “two common breast-feeding regimes on a maternity ward” (p. 458). Baby-led breastfeeding was not included,
therefore the study did not meet the inclusion criteria for this review

Illingworth 1952 It is unclear how participants were allocated in this study. This appears to be a controlled clinical trial without
randomisation or quasi-randomisation. Further, this study compared a self-demand with a rigid schedule of
breastfeeding. Mothers and babies were housed on 2 hospital floors. All babies were breastfed on a schedule for
the first 2 days on both floors. On the third postnatal day, one floor was allocated to a ’self-demand’ and one
to a ’rigid’ schedule. Infants allocated to the rigid schedule were fed 4-hourly by day and once at night as per
the study protocol. Half way through the study, an attempt was made to switch the floor allocation, but it was
not successful. There was resistance on one floor to switching from the ’self-demand’ to the ’rigid schedule’, as
it was found easier. As a result no babies on one of the two floors were fed on a rigid schedule. Therefore, it is
not possible to determine the confounding effect of site from any observed differences due to the intervention
rather than to other site-specific variable

Johnson 1976 This study compared initiation of breastfeeding at 1 hour following birth with initiation at 16 hours following
birth. The study did not meet the inclusion criteria for this review

Maisels 1994 Infants were randomly assigned to a frequent or demand breastfeeding schedule. Infants allocated to the frequent
group were advised to feed their infants at least every two hours during the day and no less than every three
hours at night, according to the study protocol. This study was excluded as infants with a gestational age of ≥

36 weeks were included in the study, which was not within the definition used for term babies in this review.
The trial reported on the 10th to the 90th percentile (inner 80%); as a result it is likely that infants at both the
lower and upper limits were excluded
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(Continued)

Ojofeitimi 1982 This study compared early initiation of colostrum with glucose water on intestinal bacteria in neonates. Baby-
led and scheduled breastfeeding were not studied. The study did not meet the inclusion criteria for this review

Pinilla 1993 This study investigated if exclusively breast-fed infants could be taught to sleep through the night. The study
did not meet the inclusion criteria for this review

Salariya 1978 This study compared 2 schedules of breastfeeding; 2-hourly versus 4-hourly according to the study protocol.
The study did not meet the inclusion criteria for this review

Slaven 1981 This trial was reported only in the form of a response letter, that compared timed versus unlimited breastfeeding.
Two wards were allocated to the timed regimen and 2 wards ’allowed mothers to breastfeed for any length of
time that seemed suitable to them’. It is not clear how mothers were assigned to the intervention or the control
group. A policy of breastfeeding on demand existed at the time in the hospital where the study took place.
Limited detail was provided in the report
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D A T A A N D A N A L Y S E S

This review has no analyses.

A P P E N D I C E S

Appendix 1. CINAHL search strategy

1. exp CLINICAL TRIALS/
2. (clinic* ADJ trial*).ti,ab
3. (trebl* ADJ blind*).ti,ab
4. (trebl* ADJ mask*).ti,ab
5. (tripl* ADJ blind*).ti,ab
6. (tripl* ADJ mask*).ti,ab
7. (doubl* ADJ blind*).ti,ab
8. (doubl* ADJ mask*).ti,ab
9. (singl* ADJ blind*).ti,ab
10. (singl* ADJ mask*).ti,ab
11. (randomi* ADJ control* ADJ trial*).ti,ab
12. RANDOM ASSIGNMENT/
13. (random* ADJ allocat*).ti,ab
14. placebo*.ti,ab
15. PLACEBOS/
16. QUANTITATIVE STUDIES/
17. (allocat* ADJ random*).ti,ab
18. schedule*.ti,ab
19. pattern*.ti,ab
20. restrict*.ti,ab
21. unrestrict*.ti,ab
22. cue*.ti,ab
23. baby-led.ti,ab
24. infant-led.ti,ab
25. demand*.ti,ab
26. time.ti,ab
27. timing.ti,ab
28. routine*.ti,ab
29. natural.ti,ab
30. breastfeeding.ti,ab
31. breastfed.ti,ab
32. exp BREAST FEEDING/
33. (breast ADJ fe*).ti,ab
34. breast-fe*.ti,ab
35. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17
36. 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29
37. 30 OR 31 OR 32 OR 33 OR 34
38. 35 AND 36 AND 37
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Appendix 2. Supplementary search strategy

Supplementary search to the search undertaken by the Information Specialist

Date of search December 2011, updated 6 November 2013, updated 10 May 2016

Source Search terms Hits /titles screened Abstracts screened Full text reviewed Results

EThOS Breastfeeding 128 3 0 0

Breast-feeding 68 5 0 0

Breastfeed 26 1 0 0

Breast-feed 68 0 0 0

Breastfed 28 0 0 0

Breast-fed 22 0 0 0

Proquest Breastfeeding 223 0 0 0

Breast-feeding 210 0 0 0

Breastfeed 55 0 0 0

Breast- feed 55 0 0 0

Breastfed 59 0 0 0

Index to theses Breastfeeding 132 0 0 0

Breast-feeding 48 0 0 0

Breastfeed 23 0 0 0

Breast-feed 6 0 0 0

Breastfed 9 0 0 0

Breast-fed 29 0 0 0

WHO (1998) Ev-
idence for the ten
steps to successful
breastfeeding

Step 8. 4 4 4 0
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Appendix 3. Methods of data collection and analysis to be used in future updates of this review

Data collection and analysis

The following methods of data collection and analysis are based on Cochrane Pregnancy and Childbirth standard methods text template.

Selection of studies

Two review authors (Anne Fallon (AF) and Deirdre van der Putten (DvdP)) will independently assess for inclusion all the potential
studies we identify as a result of the search strategy. We will resolve any disagreement through discussion or, if required, consult a third
person (Declan Devane (DD)).
The following sections describe the methods that will be used, in future updates of this review, if eligible studies are identified.

Data extraction and management

We will design a form to extract data. For eligible studies, at least two review authors (AF, DvdP) will extract the data using the agreed
form. We will resolve discrepancies through discussion or, if required, we will consult a third person (DD). We will enter data into
Review Manager software (RevMan 2014) and check for accuracy.
When information regarding any of the above is unclear, we will attempt to contact authors of the original reports to provide further
details.

Assessment of risk of bias in included studies

Two review authors (AF, DvdP) will independently assess risk of bias for each study using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). We will resolve any disagreement by discussion or by involving a third assessor
(DD).

(1) Random sequence generation (checking for possible selection bias)

We will describe for each included study the method used to generate the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.
We will assess the method as:

• low risk of bias (any truly random process, e.g. random number table; computer random number generator);
• high risk of bias (any non-random process, e.g. odd or even date of birth; hospital or clinic record number);
• unclear risk of bias.

(2) Allocation concealment (checking for possible selection bias)

We will describe for each included study the method used to conceal allocation to interventions prior to assignment and will assess
whether intervention allocation could have been foreseen in advance of, or during recruitment, or changed after assignment.
We will assess the methods as:

• low risk of bias (e.g. telephone or central randomisation; consecutively numbered sealed opaque envelopes);
• high risk of bias (open random allocation; unsealed or non-opaque envelopes, alternation; date of birth);
• unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for possible performance bias)

We will describe for each included study the methods used, if any, to blind study participants and personnel from knowledge of which
intervention a participant received. We will consider that studies are at low risk of bias if they were blinded, or if we judge that the lack
of blinding would be unlikely to affect results. We will assess blinding separately for different outcomes or classes of outcomes.
We will assess the methods as:

• low, high or unclear risk of bias for participants;
• low, high or unclear risk of bias for personnel.
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(3.2) Blinding of outcome assessment (checking for possible detection bias)

We will describe for each included study the methods used, if any, to blind outcome assessors from knowledge of which intervention a
participant received. We will assess blinding separately for different outcomes or classes of outcomes.
We will assess methods used to blind outcome assessment as:

• low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition bias due to the amount, nature and handling of incomplete

outcome data)

We will describe for each included study, and for each outcome or class of outcomes, the completeness of data including attrition and
exclusions from the analysis. We will state whether attrition and exclusions were reported and the numbers included in the analysis at
each stage (compared with the total randomised participants), reasons for attrition or exclusion where reported, and whether missing
data were balanced across groups or were related to outcomes. Where sufficient information is reported, or can be supplied by the trial
authors, we will re-include missing data in the analyses which we undertake.
We will assess methods as:

• low risk of bias (e.g. no missing outcome data; missing outcome data balanced across groups);
• high risk of bias (e.g. numbers or reasons for missing data imbalanced across groups; ‘as treated’ analysis done with substantial

departure of intervention received from that assigned at randomisation);
• unclear risk of bias.

We will discuss whether missing data greater than 20% might (a) be reasonably expected (acknowledging that with long-term follow-
up, complete data are difficult to attain), and (b) impact on outcomes.

(5) Selective reporting (checking for reporting bias)

We will describe for each included study how we investigated the possibility of selective outcome reporting bias and what we found.
We will assess the methods as:

• low risk of bias (where it is clear that all of the study’s pre-specified outcomes and all expected outcomes of interest to the review
have been reported);

• high risk of bias (where not all the study’s pre-specified outcomes have been reported; one or more reported primary outcomes
were not pre-specified; outcomes of interest are reported incompletely and so cannot be used; study fails to include results of a key
outcome that would have been expected to have been reported);

• unclear risk of bias.

(6) Other bias (checking for bias due to problems not covered by (1) to (5) above)

We will describe for each included study any important concerns we have about other possible sources of bias.
We will assess whether each study was free of other problems that could put it at risk of bias:

• low risk of other bias;
• high risk of other bias;
• unclear whether there is risk of other bias.

(7) Overall risk of bias

We will make explicit judgements about whether studies are at high risk of bias, according to the criteria given in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). With reference to (1) to (6) above, we will assess the likely magnitude and
direction of the bias and whether we consider it is likely to impact on the findings. We will explore the impact of the level of bias
through undertaking sensitivity analyses - see Sensitivity analysis.
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Assessment of the quality of the evidence using the GRADE approach

For this update the quality of the evidence will be assessed using the GRADE approach as outlined in the GRADE handbook in order
to assess the quality of the body of evidence relating to the following outcomes for the main comparisons.

1. Proportion of women breastfeeding exclusively up to six months.
2. Proportion of women breastfeeding up to 24 months.
3. Neonatal hypoglycaemia (low blood sugar measurement (Tin 2014)).
4. Infant’s growth, as measured by head circumference, length and weight.
5. Neonatal jaundice.
6. Sore nipples.
7. Mother’s satisfaction as measured by trial authors.

We will use the GRADEpro Guideline Development Tool to import data from Review Manager 5.3 (RevMan 2014) in order to create
’Summary of findings’ tables. A summary of the intervention effect and a measure of quality for each of the above outcomes will
be produced using the GRADE approach. The GRADE approach uses five considerations (study limitations, consistency of effect,
imprecision, indirectness and publication bias) to assess the quality of the body of evidence for each outcome. The evidence can be
downgraded from ’high quality’ by one level for serious (or by two levels for very serious) limitations, depending on assessments for
risk of bias, indirectness of evidence, serious inconsistency, imprecision of effect estimates or potential publication bias.

Measures of treatment effect

Dichotomous data

For dichotomous data, we will present results as summary risk ratio with 95% confidence intervals.

Continuous data

For continuous data, we will use the mean difference if outcomes are measured in the same way between trials. We will use the
standardised mean difference to combine trials that measure the same outcome, but use different methods.

Unit of analysis issues

Cluster-randomised trials

We will include cluster-randomised trials in the analyses along with individually-randomised trials. We will adjust their sample sizes
using the methods described in the Cochrane Handbook for Systematic Reviews of Interventions using an estimate of the intracluster
correlation co-efficient (ICC) derived from the trial (if possible), from a similar trial or from a study of a similar population. If we
use ICCs from other sources, we will report this and conduct sensitivity analyses to investigate the effect of variation in the ICC. If
we identify both cluster-randomised trials and individually-randomised trials, we plan to synthesise the relevant information. We will
consider it reasonable to combine the results from both if there is little heterogeneity between the study designs and the interaction
between the effect of intervention and the choice of randomisation unit is considered to be unlikely.
We will also acknowledge heterogeneity in the randomisation unit and perform a sensitivity analysis to investigate the effects of the
randomisation unit.

Dealing with missing data

For included studies, we will note levels of attrition. We will explore the impact of including studies with high levels of missing data in
the overall assessment of treatment effect by using sensitivity analysis.
For all outcomes, we will carry out analyses, as far as possible, on an intention-to-treat basis, i.e. we will attempt to include all participants
randomised to each group in the analyses, and all participants will be analysed in the group to which they were allocated, regardless of
whether or not they received the allocated intervention. The denominator for each outcome in each trial will be the number randomised
minus any participants whose outcomes are known to be missing.
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Assessment of heterogeneity

We will assess statistical heterogeneity in each meta-analysis using the Tau², I² and Chi² statistics. We will regard heterogeneity as
substantial if an I² is greater than 30% and either the Tau² is greater than zero, or there is a low P value (< 0.10) in the Chi² test for
heterogeneity.

Assessment of reporting biases

If there are 10 or more studies in the meta-analysis, we will investigate reporting biases (such as publication bias) using funnel plots.
We will assess funnel plot asymmetry visually. If asymmetry is suggested by a visual assessment, we will perform exploratory analyses
to investigate it.

Data synthesis

We will carry out statistical analysis using the Review Manager software (RevMan 2014). We will use fixed-effect meta-analysis for
combining data where it is reasonable to assume that studies are estimating the same underlying treatment effect: i.e. where trials are
examining the same intervention, and the trials’ populations and methods are judged sufficiently similar. If there is clinical heterogeneity
sufficient to expect that the underlying treatment effects differ between trials, or if substantial statistical heterogeneity is detected, we
will use random-effects meta-analysis to produce an overall summary, if an average treatment effect across trials is considered clinically
meaningful. The random-effects summary will be treated as the average of the range of possible treatment effects and we will discuss
the clinical implications of treatment effects differing between trials. If the average treatment effect is not clinically meaningful, we will
not combine trials.
If we use random-effects analyses, the results will be presented as the average treatment effect with 95% confidence intervals, and the
estimates of Tau² and I².

Subgroup analysis and investigation of heterogeneity

If we identify substantial heterogeneity, we will investigate it using subgroup analyses and sensitivity analyses. We will consider whether
an overall summary is meaningful, and if it is, use random-effects analysis to produce it. We have not specified any a priori subgroup
analyses.

Sensitivity analysis

We will perform sensitivity analysis based on trial quality, separating high-quality trials from trials of lower quality. We will define ’high
quality’, for the purposes of this sensitivity analysis, as a trial having adequate allocation concealment and a ’reasonably expected loss
to follow-up’ classified as less than 20%, given the stated importance of attrition as a quality measure (Tierney 2005). We will restrict
sensitivity analyses to primary outcomes.

W H A T ’ S N E W

Date Event Description

23 February 2016 New search has been performed Search updated and no new studies were identified.

23 February 2016 New citation required but conclusions have not
changed

The conclusions have not changed essentially, however
the need to include the mother in the concept of baby-
led feeding is now highlighted
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C O N T R I B U T I O N S O F A U T H O R S

Anne Fallon drafted the protocol and review. She provided a midwife’s clinical perspective and assessed studies for inclusion.

Deirdre van der Putten joined the review team after the protocol stage. She provided a midwife’s clinical perspective for the review,
assessed studies for inclusion and also commented on all sections through to the final review.

Edina Moylett provided a paediatrician’s clinical perspective and commented on all sections of the protocol through to the final review.

Cindy Dring provided a consumer’s perspective and commented on all sections of the protocol through to the final review.

Gerard Fealy commented on all sections of the protocol through to the final review.

Declan Devane provided a midwife’s clinical perspective, a methodological perspective and advice on writing the protocol and review.
He was consulted on decisions to include or exclude studies.

D E C L A R A T I O N S O F I N T E R E S T

Anne Fallon is an International Board Certified Lactation Consultant (IBCLC) and Health Research Board (Ireland) Cochrane Research
Fellow.

Deirdre Van der Putten: none known.

Cindy Dring is a Leader with La Leche League International.

Edina H Moylett: none known.

Gerard Fealy: none known.

Declan Devane: none known.

S O U R C E S O F S U P P O R T

Internal sources

• National University of Ireland Galway, Galway, Ireland.
• University College Dublin, Dublin, Ireland.

External sources

• Health Research Board, Ireland.
Cochrane Fellowship

• Evidence and Programme Guidance Unit, Department of Nutrition for Health and Development, World Health Organization,
Switzerland.
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

Supplementary to the search by the Information Specialist, we changed our search methods to search EThOS, Index to Theses and
ProQuest databases. We also assessed trials included in the World Health Organization’s (WHO 1998) evidence to support demand
breastfeeding. A search of Embase is included in the Pregnancy and Childbirth Group’s Trials Register and the CINAHL search was
undertaken by the Information Specialist.

Changes were made to the background section of the protocol and our methods have been updated in line with the Cochrane Handbook
for Systematic Reviews of Intervention and the standard methods text template of Cochrane Pregnancy and Childbirth.

We also added definitions to two of our neonatal secondary outcomes:

1. neonatal hypoglycaemia (low blood sugar measurement (Tin 2014);

2. neonatal hypernatraemia (high blood sodium measurement (Oddie 2013).

The title of the review changed from ’Baby-led versus scheduled breastfeeding for healthy newborns’ (at the protocol stage) to ’Baby-
led compared with scheduled (or mixed) breastfeeding for successful breastfeeding’ at the review stage.

Deirdre van der Putten joined and Christina Engel left the review team.

An update to the review was undertaken in June 2016, no new studies were included.

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Infant, Newborn; Breast Feeding [∗methods]; Guidelines as Topic; Time Management [∗methods]

MeSH check words

Humans
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