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Infant Sleep Development: Location, Feeding and Expectations in the
Postnatal Period
Charlotte K. Russell*, Lyn Robinson and Helen L. Ball
Parent-Infant Sleep Lab, Durham University, University Boulevard, Thornaby, Stockton-on-Tees, TS17 6BH, UK
Abstract: Coping with sleep disruption is a common difficulty faced by new parents. Here we take a critical, contextual
and evolutionary perspective on recent evidence surrounding the development of normal infant sleep in the postnatal
period, its relationship with feeding method and the relevance of sleep location. Firstly, we explore the question of
defining ‘normal’ infant sleep, considering the timing of sleep consolidation, cross-cultural and historical perspectives,
and the impact of feeding method on infant waking and parental tiredness. In the second part of the review we focus on
infant sleep location, physiological and behavioural functioning and sleep safety. We summarise recent research exploring
the consequences of alternate infant sleep locations, including in-hospital interventions testing the effect of these sleep
locations on outcomes associated with mother-infant proximity. Finally we provide an up-to-date review of SIDS
research, including case-control and cross-cultural studies that inform policy-creation and authoritative advice to parents.
We find that many researchers still neglect crucial variables affecting infant sleep including sleep location and feeding
method and conclude that whilst the field of infant sleep research is well-established, future studies would benefit from
consideration of infant evolutionary biology and the heterogeneity of infant care practices, which would lead to valuable
new research insights in understanding normal infant sleep.

Keywords: Infant sleep development, infant sleep location, infant feeding method, parental expectations, parental tiredness.
INTRODUCTION
One of the most difficult issues new parents face is how
to cope with lack of sleep. Parents are rarely well-prepared
for the degree of sleep disruption a newborn infant
engenders, and many have unrealistic expectations about the
first few postnatal months. The ensuing sleep deprivation
and eventual ‘desperation’ to get a ‘good night’s sleep’ leave
parents vulnerable to implementing advice and devising
strategies that may in the short term put their infants in
danger, and in the long term have undesirable consequences
for lifetime health. Much myth and poor evidence surround
the issue of infant sleep. This review aims to provide an
overview of the most recent clinical evidence on the normal
sleep of young infants and their parents, and to situate this
evidence within a broad evolutionary and cross-cultural
framework. This approach highlights how notions regarding
‘normal infant sleep’ become distorted when viewed solely
via western biomedical perspective, and emphasises the need
for a recalibration of parental and clinical expectations
surrounding the sleep of young infants.
SLEEPING THROUGH THE NIGHT
‘The saying ‘I slept like a baby’ is reflective of the lack
of understanding about patterns of infant sleep exhibited in
the neonatal period’ p711 [1].
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For newborn infants, who spend up to 16-18 hours per
day asleep, sleep does not occur predominantly at night, nor
does it last all night; rather it is distributed more or less
evenly between day and night occurring in 2-3 hour bouts
[2], becoming gradually concentrated in night-time hours as
the infant’s circadian rhythm develops [3]. Furthermore,
newborn sleep states are not limited to simply ‘being asleep’
versus ‘being awake’. Infants experience ‘quiet sleep’
(characterised by regular respiration in the absence of rapid
eye movement (non-REM) and gross muscle movements)
and ‘active sleep’ (characterised by variable respiration
alongside the presence of REM) [4]. Within the first three
months postpartum, over 50% of infant sleep time is spent in
an active sleep state [5, 6] compared to 15-20% of adult
sleep [7]. Infants experience a greater proportion of active
sleep than adults as a consequence of the rapid brain
development that occurs during the first year of life [8-10].
Historically, guidelines regarding the development of
what constitutes ‘normal’ infant sleep have been largely
based upon the research of Moore and Ucko [11] who
reported that in a sample of approximately 160 infants, 70%
began sleeping through the night at the age of 3 months. This
finding subsequently became codified in paediatric texts and
advice guides for parents as ‘infants should start sleeping
through the night from 3 months of age’ [12]. There are 3
important points to note about Moore and Ucko’s original
research however. Firstly, ‘sleeping through the night’ was
defined as a 5-hour stretch of sleep from midnight to 5am,
where the infant did not cry or ‘fuss’ to such an extent to
wake the parents. A feature of the infant care fashions of the
time, however, was that parents placed their infants in a
2013 Bentham Open
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separate room to sleep, which led to infant wake time being
underestimated [13]. Secondly, 3 months was the time point
at which 70% of infants began to experience consolidated
night-time sleep bouts, meaning that 30% did not begin to do
so until later. Furthermore, Moore and Ucko do not state that
3-month old infants were regularly experiencing
consolidated sleep bouts, in fact, irrespective of the age
when the infants’ parents believed they began to sleep
through the night, Moore and Ucko reported that half
reverted back to night waking. Thirdly, Moore and Ucko’s
studies occurred at a time when infants were predominantly
fed dairy-based formula – the implications of which are
discussed further below. The popular notion that infants at 3
months old can and should be sleeping through the night is
therefore erroneous.
More recently research conducted by Henderson et al.
[14] sought to reinvestigate infant nocturnal sleep
development from birth to 12 months. Infant sleep was
assessed by 3 criteria involving the commencement of
unbroken sleep: 1) from 12am to 5am, as specified by Moore
and Ucko [11]; 2) for a single 8 hour stretch; and 3) between
10pm to 6am, in congruence with adult sleep schedules. In
replication of Moore and Ucko, Henderson et al. defined the
onset of successful settling to be when self-regulated sleep
(which was defined to include a combination of sustained
sleep and periods of quiet wakefulness) occurred in the
absence of parent intervention. They found that at 3 months
58% of infants met criterion 1, at 4 months 58% met
criterion 2, and at 5 months 53% met criterion 3; they
concluded that criterion 3 should be used by clinicians to
define “sleeping through the night” for infants from 4
months old as it is “met by 50% of infants at 5 months of
age, is congruent with family sleep patterns, and falls within
typical sleep times” (p1086). Inferences made by Henderson
et al. regarding what constitutes consolidated infant sleep are
limited, however [15], because the authors did not
differentiate between, or control for, infant sleep location
(parental or separate room) or type of feeding method
(human milk vs. formula). Both factors impact real and
perceived infant sleep duration.
Research has begun to highlight differences in infant
sleep patterns and development between breastfed and
formula fed infants. Breastfed infants experience a more
fragmented sleep [16], shorter sleeping bouts [17, 18] and
begin to experience consolidated sleep later than formula fed
infants [19]. Quillan [20] reported that although breastfed
infants experience more nocturnal awakenings, no difference
was found in total sleep duration compared with formula fed
infants. The characteristics of human milk composition [21]
and production [22] require infants to feed frequently,
throughout the day and the night [23]. In contrast, the sleep
patterns of formula-fed infants are a consequence of human
infants’ difficulty in digesting cow’s milk, causing deeper
and longer periods of sleep, earlier in life, compared to those
who are breastfed [24]. Formula fed infants are less easily
aroused from active sleep than breastfed infants [24].
Arousal from sleep is believed to be an important survival
mechanism for infants against potentially fatal respiratory or
cardiac perturbations that may affect victims of sudden
infant death syndrome (SIDS) [24-27]. Breastfeeding has
been reported to be protective against SIDS, the effect of
which is stronger for exclusively breastfed infants [28, 29].
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Our increasing understanding of the differences between
breastfed and formula fed infant sleep suggests that
encouraging early infant sleep consolidation undermines
maternal lactation physiology, denies breastfed infants
necessary nutrient intake, and may place arousal-deficient
infants at an increased risk of SIDS.
PARENTAL TIREDNESS
Following birth, first-time mothers’ sleep patterns change
more dramatically than those of multiparous mothers [30].
Gress et al. [31] suggest that maternal perceptions of their
own sleep quality are affected by the number of infantrelated sleep disruptions, rather than the duration of infant
care during the night. Tiredness (a temporary state, relieved
by a single sleep period) and fatigue (which continues
despite rest, persisting through circadian rhythms) are
commonly reported by parents in the postpartum period.
Both are attributed to infant-related sleep disturbance, and
have negatively been associated with maternal physical and
mental well-being [32, 33]. Furthermore, maternal tiredness
is a commonly cited reason for the early termination of
breastfeeding [34-36] and introduction of formula feeding.
Changes in infant feeding are often driven by parental efforts
to promote sleep duration for both their infant and
themselves and to share night-time feeding responsibilities
[37-39]. Minimising sleep disruption during the early
postpartum period is not only a key concern for parents, but
also for health-care providers in promoting the overall health
and well-being of parents, and in supporting mothers in
exclusively breastfeeding for at least 6 months as
recommended by current health guidelines [40, 41]. But do
parents of breastfed infants really experience less sleep and
report more tiredness than those parents whose infants are
not breastfed?
Recent research using actigraphy found that in
exclusively breastfeeding families, both parents obtained
greater overall sleep duration, in comparison to formula
feeding families [39]. Other research has reported that there
is no difference in total maternal sleep duration between
different infant feeding practices [42, 43], despite reports
that breastfeeding mothers experience more nocturnal
wakening [37] and lower sleep efficiency [44]. Dørheim et al
[30] found that mothers who exclusively breastfed
experienced better quality sleep than mothers who
combination fed (where infant receives both human and
formula milk) and sleep quality did not differ from mothers
who solely gave their infants formula milk. Furthermore,
breastfeeding mothers who sleep in close proximity to their
infants obtain more sleep and report more weeks of
breastfeeding than women who combine breastfeeding with
separate mother-infant sleep locations [37, 45]. Parents
therefore implement a variety of strategies to balance their
own needs with those of their infants.
A CROSS-CULTURAL AND HISTORICAL VIEW OF
INFANT SLEEP
Around the world, infant sleep habits and environments
are demonstrably different from those experienced by the
majority of Western infants. Mindell et al. [46] reported that in
Asian countries, infants (0-3 years) had a significantly shorter
total sleep time than infants from Euro-American countries.
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Furthermore, young Asian infants were significantly more
likely to room-in (share the same room for sleep) and co-sleep
with their parents, whereas for Euro-American infants,
rooming-in was only prevalent in the early postnatal period
and decreased with increasing infant age. Customs such as
mother-infant sleep separation are characterised as child
neglect by Mayan parents [47], and ‘unkind’ by Italian parents
[48]. In many non-Western populations, infant sleep occurs in
the presence of continual mother-infant contact, regardless of
time of day or night; as infant sleep takes place on the
mother’s body or close to her, often in some form of carrying
device during the day, and in her sleep space at night. Infants
fall asleep while their mothers work and/or complete their
daily activities. These infants do not require silence or
darkness to sleep, and they are not expected or ‘trained’ to
conform to a schedule [49-51]. Within Western societies prior
to the late nineteenth century, mother-infant sleep contact was
also the norm, as demonstrated by comments found in
physicians’ child-rearing guides for mothers [52].
The practice of mother-infant separation for sleep was
associated with two historical developments associated with
the rise of medical science: 1) the invention of anaesthesia for
operations and its application in childbirth; 2) the invention of
artificial infant food based upon chemically altered cow’s
milk. During the 19th century, the development and use of
anaesthesia during childbirth, such as chloroform and ‘twilight
sleep’ (combination of the narcotic morphine, and the
amnesiac scopolamine), rendered women unconscious and
disorientated during labour and delivery [53, 54]. Recovery
from birth was a long process as the anaesthesia left women
unable to perform basic infant care practices [55]. As a result,
mother-infant separation became routine practice after birth,
and infants were placed in hospital nurseries to be cared for by
staff where their food intake (predominantly formula milk)
could be ‘scientifically managed’ [56]. Infant care practices
incorporating mother-infant separation and formula feeding
soon extended to the home environment. In a magazine article
published in 1934 titled, “Feeding the new baby,” Regina J.
Woody, describes the experience of bringing an infant home
from the hospital. Woody writes, “Once you are at home and
the baby safely tucked into his little crib, you will be
confronted, almost immediately, with the practical necessity of
warming and giving some of the formula which the hospital
has so kindly provided” p9 [57].
These dramatic changes in postnatal and infant care
practices became routine throughout the twentieth century
and led to drastic decline in breastfeeding initiation rates
[58]. It wasn’t until the 1980s when researchers recognised
the serious health ramifications of mother-infant postnatal
separation [59, 60] and of feeding infants with formula milk
[61-63] that seemingly ‘beneficial improvements’ in birth
and infant care practices came under scrutiny. In recent
years, much of this scrutiny has focussed on the impact upon
early mother-infant interactions of disruption caused by
hospital routines, and on the consequences of infant sleep
environments in the hospital and at home.
SLEEP, DISRUPTION, AND SEPARATION IN EARLY
INFANCY
The importance of mother-infant close contact in promoting
sleep, establishing breastfeeding, and providing optimal
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conditions for maternal and infant well-being, is apparent in
the minutes and hours immediately following delivery. In
Western societies, this is a time when most new mothers
(especially first-time mothers) are in delivery suites or
postnatal wards, in the company of other new mothers and
clinical staff (doctors, nurses, midwives) but in the absence
of close family and community members [64, 65]. For many
mother-infant dyads, the effects of labour analgesia remain
for some time following birth; hospital noise, lighting and
routine procedures are both unfamiliar and out of mothers’
control; mothers and infants may be physically separated by
hospital furniture, as well as by policy and procedures; and
mothers are often unsure of themselves, being both
inexperienced in child care, and lacking social contact with
more experienced individual members of their family or
community. This, therefore, is an environment far removed
from that which humans have evolved to expect, both
psychologically and physically. The negative consequences
of hospital birth, including lack of sleep, reduced
breastfeeding and maternal dissatisfaction with the
birth/post-birth experience are, at least in part, consequences
of mother-infant separation in the immediate and early
postnatal period, and of disruption occurring in the postnatal
ward environment that inhibits mothers and babies from
behaving in an instinctive manner. Morrison et al. [66], for
example, documented the effects of postnatal-ward
disruption on the mother-infant dyad, recording a mean of 54
interruptions per participant during the 12-hour observation
period (8am to 8pm on postnatal day 1), lasting an average
of 17 minutes each. These “frequent, erratic, and lengthy”
(p713) interruptions, and the concomitant lack of private,
quiet time alone with their family, were described as
extremely disruptive by mothers in this study and others [35,
67, 68].
In addition to disruption by postnatal ward routines, an
increasing body of research - particularly involving pre-term
or low birth weight babies - suggests that mother-infant
separation during infant sleep may have detrimental effects
on both the immediate well-being and long-term
development of infants [69-73]. A recent study compared
healthy, full-term, two-day old neonates sleeping in skin-toskin contact with their mother, and then sleeping separately
swaddled in a bassinet close to the mother’s bed [74].
Although reporting on a small sample (n=16), results showed
that newborn infants sleeping separately from their mothers
experienced less quiet sleep, and longer sleep latency (time
to enter quiet sleep) than infants sleeping in skin-to-skin
contact with their mother, with a 176% increase in heart-rate
variability power (high- and low-frequency combined)
during separate sleep. For both quiet (mean difference ± SE
= .625 ± .185, p=.031) and active (mean difference ± SE =
1.787 ± .485, p=.001) sleep, low-frequency power was
significantly higher during separate sleep. High frequency
power was significantly higher during separation in active
sleep (mean difference ± SE = 1.028 ± .254, p=.001) but not
in quiet sleep (mean difference ± SE = .684 ± .442, p=.219);
the lack of statistical significance of the latter probably due
to inadequate power (n=6 babies entering quiet sleep during
separation). The authors suggest that these findings are
indicative of ‘anxious arousal’ in infants sleeping apart from
their mothers. The results suggest that there are potentially
harmful consequences of maternal-infant separation in the
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immediate postpartum period, building upon a large body of
studies in primates and other non-human animals in which
the harmful effects of maternal-infant separation have been
observed [75-78].
The challenge for policy-makers and healthcare
professionals therefore, is to establish ways in which the
immediate postnatal environment can be made more
conducive to promotion of sleep, bonding, initiation of
breastfeeding, and the emotional and developmental wellbeing of the mother-infant dyad. Aside from
recommendations such as: rooming-out if desired and longer
hospital stays [79], the use of private rooms, bundling of
routine tasks, avoidance of non-essential checks, aggressive
treatment of pain, and provision of quiet family time [79]
along with user-controlled interventions such as the use of
privacy signs [80] have been proposed. In our own research,
we have examined the impact of infant sleep location on
sleep, feeding and well-being at the beginning of life, on the
postnatal ward.
MATERNAL AND INFANT
POSTNATAL WARD

SLEEP

ON

THE

In many contemporary hospitals, following a period of
skin-to-skin contact after birth, mother-infant contact is
facilitated by ‘rooming-in’, where infants remain with the
mother for the duration of her hospital stay and sleep in a
bassinette at her bedside. The benefits of rooming-in in
hospital were demonstrated in the late 1980s and early 1990s
in a number of key studies [59, 60, 81-83] which showed
that rooming-in facilitates mother-infant contact, enabling
mothers to perform all aspects of their infant’s care [84], and
that mother-infant separation at night does not result in an
increase in either the quantity or quality of maternal sleep or
in maternal alertness the following day [59, 83]. They also
showed that removing infants to nurseries resulted in
significantly less infant sleep and more crying than for
infants remaining in their mothers’ rooms [60]; less frequent
breastfeeding [81]; and greater likelihood of breastfeeding
failure [82]. Twenty-four-hour rooming-in is now standard
practice in progressive and WHO/UNICEF Baby-Friendly
accredited hospitals worldwide.
Following the success of rooming-in interventions, the
question of precisely where babies should sleep within that
environment came to the fore in the mid-2000s. Both
evolutionary theory and a tranche of research studies [85-89]
pointed towards a shared sleep surface for mothers and
babies being a normal human infant sleep location; one
which both mothers and newborn infants had evolved to
expect, and which is associated with a range of physiological
outcomes for infants and mothers. Close contact improves
breastfeeding outcomes, reduces infant crying, benefits
mother-infant attachment and promotes cardio-respiratory
stability [90]. Improved breastfeeding outcomes are
explained by rapid maternal response to infant feeding cues
resulting in more frequent suckling in the early newborn
period and greater prolactin stimulation. This in turn
influences the timing of lactogenesis II (milk ‘coming in’),
the amount of milk produced, and sustainable galactopoeisis
(the long-term maintenance of lactation), all of which are
controlled by the hormone prolactin [91-99]; a hormone
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triggered in greater quantity during night-time feeds
compared to day-time feeds [100, 101].
Ball et al. [102] examined the effects of infant sleep
location on the postnatal ward of a tertiary level hospital in
the North-East of England. Sixty-one newly-delivered
mother infant dyads were randomised to one of three
conditions - infant in a standard cot, or standalone bassinet;
infant in the mother’s hospital bed, with bed-rail; infant in a
‘side-car crib’ - a 3-sided bassinet attaching to the mothers’
hospital bed and videoed throughout the first two postnatal
nights. Participants were followed up by telephone interview
at 2, 4, 8, and 16 weeks. Mother-infant dyads allocated to
both side-car crib and mother’s bed conditions made
significantly more attempts to breastfeed than dyads
allocated to the standalone bassinet condition, however
across all 3 groups mothers and infants experienced no
difference in total sleep duration. Separate standalone
bassinets for infant sleep introduced a number of
impediments to mother-infant night-time interaction: the
presence of the cot wall hindered infants’ rooting behaviour,
prevented infants from initiating suckling, and obscured
infant feeding cues from mothers. The study therefore
showed that postnatal ward sleeping arrangements affected
breastfeeding initiation. Although follow-up data from this
study also suggested that long-term breastfeeding duration
may also be affected, the subsequent North-East Cot Trial
(NECOT) comparing breastfeeding duration for 870
mothers-infant pairs randomly allocated to standalone
bassinet and side-car crib found no significant difference
between the two conditions [103]. Where infants sleep in
hospital, therefore, is an important variable in determining
the success of breastfeeding initiation, but not breastfeeding
duration – the latter appears to be more strongly related to
sleeping arrangements in the home.
INFANT SLEEP LOCATION AT HOME
Once home, parents face challenges related to where to
place their infants for sleep: many mothers cope with
disruption to their sleep by sharing a bed with their baby for
all or part of the night, whilst others choose to locate their
infant alone in a separate room, believing lone sleeping to be
less dangerous than bed-sharing [104].
Many authorities recommend that babies should sleep in
a cot in the parents’ room [105]. This recommendation is
based largely on the results of SIDS-risk studies which have
attributed a higher risk of SIDS to sleeping in a room alone,
and/or sharing a bed with parents, compared to sleeping on a
separate surface in the parents’ room [106-112]. There may
be additional benefits to room-sharing at home, in improving
maternal responsiveness and ease of night-time care
including breastfeeding, compared to separate sleeping
[113]. A limitation of research to date, however, is that most
studies which focus on the latter aspects of increased
mother-infant proximity have only made comparisons of
bed-sharing and sleeping in a separate room, rather than
comparing room sharing with sleeping in separate rooms, so
knowledge of such benefits remains hypothetical.
Parent-infant bed-sharing is a key strategy adopted by
mothers seeking to cope with their infants’ requirements for
frequent waking and breastfeeding at night. A study
examining the night-time behaviour of 233 families in the
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North-East of England during the first 4 postnatal months
[37, 45], found that 65% of infants who had been ‘ever
breastfed’ had bed-shared with their parent(s), while 33% of
formula-fed infants had done so. For infants that were
breastfed for more than one month, the proportion of bedsharing was even higher, at 72%. Similar results have been
seen in other studies in Western societies [18, 86, 114-118]
indicating that bed-sharing is an important night-time care
strategy for a substantial proportion of parents, and that it is
especially significant in the context of breastfeeding. Results
from the NECOT trial showed that participants who had
reported bed-sharing at home in the first 13 weeks
postnatally were half as likely as those who had reported no
bed-sharing to have ceased breastfeeding at any given point
[103], and other studies report a similar association [86-88,
117, 119].
Parents choose to bed-share for a number of reasons [45,
87, 120] in addition to ease of night-time feeds: allowing
mother and baby to bond; more sleep for mother and baby;
easier night-time parenting, especially if baby is unsettled or
unwell; less infant crying; and reassurance for both mother
and baby. Recent research from the US and Canada shows
that mothers who choose to bed-share do so with an
awareness of the potential risks associated with it [121, 122].
Sleeping in close-contact may also facilitate homeostatic
regulation in the infant [85, 90, 123]. Video studies in home,
hospital and laboratory settings have contributed remarkably
consistent data on precisely how mothers and infants behave
in a bed-sharing environment [88, 102, 124-127]. Postnatal
ward video studies demonstrate that immediately following
birth, when bed-sharing with their infants, breastfeeding
mothers instinctively place their infants supine, on the bed
(below the level of any pillows), level with their breasts. The
mother’s position in the bed is a protective one, curled
around her infant in a ‘C’ shape. With her arm above the
infant’s head and her knees drawn up under its feet, she
protects it from environmental hazards such as cold, heat,
bedding and bed-partners. Mothers and infants
predominantly face each other during the night; infants
remain within touching distance of their mother at all times;
and mothers and infants display increased sleep synchrony
compared to sleeping apart [128].
INFANT SLEEP HAZARDS
Mother-infant shared sleep behaviour appears to be
instinctive, and has intimate ties to the physiological
processes underpinning lactation [37, 104, 128]. Some
authorities oppose bed-sharing as an infant care strategy,
however, [129-131] based on epidemiological studies that
have reported bed-sharing to be a risk factor in SIDS and
sudden unexpected death in infancy (SUDI). Some studies
indicate that the majority of the risk can be explained by an
interaction between bed-sharing and other risk factors,
particularly smoking and alcohol consumption [107, 112].
Sleeping together on an unsafe surface - especially a sofa or
couch - is also an important risk factor [112. Blabey and
Gessner [132] examined 13 years of data on Alaskan infant
deaths while bed-sharing to assess the contributions of
known risk factors. In 99% of cases at least one additional
risk was present including maternal tobacco use (75%) and
sleeping with an impaired person (43%).
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A number of other studies identify bed-sharing as a
significant independent risk factor [109, 133-136].
Vennemann et al. [134, 135], for instance, concluded from a
large German case-control study that bed-sharing with an
adult was an independent risk factor for SIDS; however
neither parental alcohol consumption nor the clothes worn by
infants were included in the analyses, and both are important
modifiable factors relevant to SIDS risk [112]. As infant
feeding method is generally not included in calculations of
bed-sharing risk; bed-sharing is combined with known high
risk environments (sofas) for statistical purposes [112]; the
prevalence of bed-sharing in the general population is
underestimated [137]; and criteria used to define bed-sharing
are inconsistent [108-110] it is impossible to evaluate
whether there is any risk associated with breastfeedingrelated bed-sharing. Overall the evidence to date suggests no
substantial increased risk of SIDS or SUDI for breastfed
infants bed-sharing in the absence of sofa-sharing, parental
smoking, alcohol consumption or drug use. Whilst no studies
have shown bed-sharing to be associated with a reduced risk
of SIDS [138], a recent meta-analysis has confirmed the role
of breastfeeding in doing so [28].
Although it is not possible to ascribe a causal relationship
between bed-sharing and breastfeeding it seems likely that a
positive feedback loop exists, and the two behaviours are
mutually reinforcing: bed-sharing facilitates frequent feeding
which maintains or improves milk supply, while
breastfeeding introduces oxytocin into the mother’s blood
and milk, reducing mothers’ blood pressure [139] and
inducing sleep for both mother and infant [101, 140]. Bedsharing thus enables breastfeeding mothers to cope more
easily with frequent night time feeds, getting more sleep and
continuing to breastfeed for longer.
It is important, however, for researchers and policymakers to recognise that ‘bed-sharing’ as a variable does not
represent a homogenous category of behaviour and, as
outlined above, that all bed-sharing is not equal in its safety.
As Ball [45] demonstrates, bed-sharing does not occur as an
‘all or nothing’ strategy - many infants start the night in a cot
beside their parents’ bed, being brought into the bed for a
feed and there remaining for part or all of the rest of the
night. Parents may also find themselves bed-sharing
unintentionally, in unplanned circumstances, having brought
the baby into bed or, in a more risky scenario, onto a couch
or sofa to feed, there falling asleep with their baby [112,
122]. Additionally each bed-sharing night is unique, even
within families; the developmental and physiological
characteristics of infants and parents change from night to
night, along with exposure to risk factors such as other
individuals present in the bed, smoking, alcohol or drugs.
The characteristics of who bed-shares also changes over
time, with those most likely to bed-share in early infancy
being, as a group, at low risk of SIDS and high likelihood to
breastfeed [141]. Recent research in the North of England
[142] has also revealed the importance of cultural differences
in infant care practices. Where parents choose for their
infants to sleep, and how hazards are experienced within
infant sleep environments, vary not only with feeding
method, but also with cultural and socio-economic
background, demonstrating the importance of tailoring the
advice given to parents according to local and individual
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circumstances, and of sensitivity to culturally or ethnicallymediated infant sleep practices.
IMPLICATIONS AND EXPECTATIONS
Parental choice of feeding method, and of sleep location
for their infant, is influenced by a suite of factors addressed
in this review: cultural background or ideology; perceptions
of the normality (or abnormality) of infants’ sleep behaviour;
infants’ developmental stage; the tiredness of one or both
parents. As clinical and lay interest in determining an
empirical basis for infant care practices grows, and
campaigners, policy makers and advisors work to make
sense of an ever-increasing body of research, the way in
which normal infant sleep is conceptualised and infant sleep
environments are assessed is in need of re-evaluation.
Researchers, policy-makers and those in a position to advise
parents on sleeping arrangements for their babies must
recognise the strength and intricacy of the relationship
between infant sleep and feeding. Infant feeding method and
sleep location influence and interact not just with each other,
but with a whole host of factors relating to infant and
parental well-being, from maternal mental health, to
development of normal and healthy stress responses in
infants, to long-term physiological gains for both mother and
infant resulting from breastfeeding. Parents have a right to be
informed about the strengths and limitations of the research
upon which recommendations are made, and to know that
whatever the prevailing cultural perspective on their infants’
behaviour, fragmented sleep, frequent feeding and a need to
be close to a caregiver are normal aspects of human infant
sleep. Understanding that such behaviour is normal, rather
than somehow pathological or deviant, goes a long way
toward enabling parents to cope during the early postpartum
period.
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