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Breastfeeding & Infant Sleep

Prof. Helen Ball, Parent-Infant Sleep Lab, Anthropology, Durham 
University: www.dur.ac.uk/sleep.lab

Humans have mammal babies!
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Mammal babies: altricial and precocial
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Cache and Carry
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• Mammals with altricial infants use a cache strategy: 
multiple infants in a litter, develop in nest (safety & 
warmth), mother leaves infants to forage, feed 
infrequently (e.g. once or twice per day), high fat content 
milk 

• Mammals with precocial infants use a carry/follow 
strategy: one infant at a time, able to walk/cling shortly 
after birth, remains with mother (safety & warmth) while 
she forages, feed frequently and on demand (e.g. 
hourly), low fat/high sugar content milk

Where do human new-borns fit?
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• Humans produce single infants, born with well developed internal and sensory 
organs (see, hear, call) = precocial

• Lactation characteristics of precocial mammals: milk = low fat/high sugar, infants 
need to feed frequently 

• Poorly developed neuro-muscular control = unable to follow or even cling because 
typical brain growth cannot be completed prior to birth

• Humans have 25% adult brain at birth compared with 50% for other primates etc. –
they are therefore unusually neurologically undeveloped
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The ecology of infant sleep
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 Humans produce unusually helpless primate babies!
 “Every primate baby is designed to be physically attached to someone who will 

feed, protect, and care for it… they have been adapted over millions of years to 
expect nothing else” (Small, 1998)

 WEIRD* societies are historically and cross-culturally unusual in separating parents 
and infants at night – affects how we understand infant sleep.

*Western, Educated, Industrialised, Rich, Democratic “a particularly thin and rather unusual slice of 
humanity”– outliers on a range of human traits (Heinrich et al., 2010)
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Solitary infant sleep = historically novel

• Prior to the early 20th century 
infant social sleep was normal 
practice

• “The bosom of the mother is 
the natural pillow of her 
offspring” Dr Conquest (1848)

• Dr Chavasse, in Advice to 
mothers (1839) recommended 
bed-sharing until an infant was 
weaned at 9 months

“The First Born” by Yorkshire artist Fred Elwell was painted in 1918 and hangs in Ferens Gallery, Kingston-
upon-Hull
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Expert advice

Hardyment, C. (1983). Dream Babies: child care from Locke to Spock. London, Jonathan Cape Ltd.

 During the 1920s John B Watson and Frederick Truby
King dominated ‘scientific’ attitudes to infant care

 The primary discourse of child-rearing revolved around 
independence, self-control and self-reliance 

 Watson believed that no child could have too little 
affection, while a good ‘Truby King’ baby preferred 
solitary confinement to human interaction

 Their influence lingers in many of the underlying 
assumptions about babies that we still hear today.
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The importance of physical contact

 Harlow’s experiments into the social development of infant monkeys demonstrated 
how physical contact, warmth and comfort was of vital importance for infant 
development.

 Western fashions in infant care have changed much more rapidly than human 
infant evolutionary biology.

Blum, D. (2002). Love at Goon Park: Harry Harlow and the Science of Affection. Cambridge, Mass, Perseus.
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 soothes and calms infants; promotes sleep; conserves heat / energy
 analgesic for infants; separation physiologically stressful
 premature infants experience less agitation, apnoea, bradycardia and more 

stable SatO2 when in physical contact
 reduces maternal anxiety; more efficient maternal participation in care
 effective breastfeeding initiation

Effects of physical contact

Anderson GC et al (2003). Early skin-to-skin contact for mothers and their healthy newborn infants. In: The Cochrane Library, Issue 2 2003. 
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Human babies expect contact day and night
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Why do we try to ‘cache’ western babies?

“We must accept that the modern Western custom of an independent childhood 
sleeping pattern is unique and exceedingly rare among contemporary and past world 
cultures.” (Crawford, 1994: 46)
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Extero-gestation (or 4th trimester)
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• Human neonates complete their gestation outside of the womb
• During this period they need close contact for warmth and security, and for 

biological regulation
• Newborn babies have difficulty stabilizing their temperature and breathing 

independently
• Babies do not develop their own circadian rhythms and cannot sustain long periods 

of uninterrupted sleep for several months
• Sleeping in close proximity to a carer is what ‘sleeping like a baby’ really means!

How do babies sleep?
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Babies sleep very differently from their parents: 
• they don’t sleep exclusively at night – no day/night cycle
• they don’t sleep all night – wake every 2-3 hours or less!
• they fall asleep differently – into ‘active’ sleep first = light
• have shorter sleep cycles – 60 vs. 90 mins
• experience much more active (REM) sleep

Normal 24-hour sleep duration for babies
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Figure from Galland et al., Normal sleep patterns in infants and children: A systematic review of observational 
studies. Sleep Medicine Reviews 2012;16:213-222

Ranges for Normal 24-h Sleep
Age Average Range

0-2 months 14.6h 9.3 - 20.0

3 months 13.6h 9.4 - 17.8

6 months 12.9h 8.8 - 17.0

9 months 12.6h 9.4 - 15.8

12 months 12.9h 10.1 - 15.8

1-2 years 12.6h 10.0 - 15.2

Data from Galland et al (2012) Normal sleep patterns in infants and children: A systematic review of 
observational studies. Sleep Medicine Reviews. 16: 213-222
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Developmental trajectory of sleep time and 
proportion of REM sleep across the lifespan
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Roffwarg et al., Ontogenetic development of the human sleep-dream cycle, Science, 
152:604-619, 1966

Has sleeping like a baby changed?
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Moore & Ucko (1957)
• Studied 160 babies to define ‘normal’ infant sleep
• Babies were ‘Sleeping through the night’ if parents reported no crying/fussing 12 to 5am
• 70% began to sleep through at 3 months of age, half reverted back to night waking
• Majority not fed human milk, slept prone, in a separate room – very different from today!

Moore & Ucko., Night waking in early infancy. Arch Dis Child 1957;32:333-342 
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When do babies sleep through the night?
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• Henderson et al., (2010) investigated infant sleep consolidation over 1st year 
• Compared 3 criteria for sleeping through the night 

• Longitudinal data with repeated measures on 75 NZ infants from middle-income 
families

• 50% met criterion 3 at 5 months. At 12 months 21 babies (32%) did not yet meet 
criterion 3

• No information on infant feeding type provided in this study

Henderson et al., Sleeping through the night: the consolidation of self regulated sleep across the 1st year of 
life. Pediatrics 2010: 126; e1081

Criterion 1 Criterion 2 Criterion 3

24:00 to 5:00 8 hours 22:00 to 6:00

Do breastfed and formula-fed infants sleep 
differently?
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• Most paediatric and popular knowledge about babies’ sleep maturation and 
regulation is based upon studies of formula-fed infants sleeping alone

• Parents and paediatricians now consider infant night waking to be 
problematic – but for breastfed infants it is normal and expectable. Babies 
digest breast-milk in 90 minutes, therefore feel hungry again in 2-3 hours

• Many parents believe supplementing the baby’s diet with formula, or 
formula plus a thickener will encourage early settling

• ‘Settling’ = the phase when a baby begins to fall quickly into deep sleep and 
stay asleep for prolonged period (12am to 5am)

• Encouraging early settling = desirable parenting goal for past 50-60 years –
co-incident with increased prevalence of formula use

Does feed type affect babies’ sleep?

• Huang et al (2008) Investigated influence of difference patterns of feeding on 
sleep status of 3016 infants aged 0-6 months. 

• Breastfed infants had greater night-time sleep (9.05h), more sleep frequency 
and higher rates of bed-sharing. 

Huang et al (2008) A study on influence of different patterns of feeding on sleep of infants 
Chinese Journal of Woman and Child Health Research{c) (c) HL Ball 20162014 21

Feeding type and infant sleep 

• Tikotsky et al (2009) while examining relationship 
between infant sleep and growth, reported on infant 
sleep and breastfeeding for 96 6-month old infants.

• Sleep was measured actigraphically over 4 nights. 

• Breastfeeding was correlated with more fragmented 
sleep, but not less sleep. 

• No data were reported for sleep location.
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• Doan (2007) found that mothers who exclusively breastfed at night obtained ~40m
more sleep per night than mothers who gave infants formula

• Building on the above Montgomery-Downs et al (2010) examined the impact of
breastfeeding on maternal sleep

• Found differences in subjective reports, but not in objective measures of sleep
duration, or scores on 3 different sleepiness scales

Does feed type affect mothers’ sleep?
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Total maternal sleep duration by feed type

Montogomery-Downs et al (2010) Infant Feeding Methods, Maternal Sleep and Daytime Functioning Pediatrics 2010; 126; e1562

{c) (c) HL Ball 20162014 24
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Feeding type and maternal sleep

Montgomery-Downs et al (2010) Infant Feeding Methods, Maternal Sleep and Daytime Functioning 
Pediatrics 2010; 126; e1562
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Mothers’ reported sleep quality by feed type

Montgomery-Downs et al (2010) Infant Feeding Methods, Maternal Sleep and Daytime Functioning 
Pediatrics 2010; 126; e1562(c) HL Ball 2016 26

Maternal fatigue by feed type

Montgomery-Downs et al (2010) Infant Feeding Methods, Maternal Sleep and Daytime Functioning Pediatrics 2010; 126; 
e1562(c) HL Ball 2016 27

Feeding and sleeping overview
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 Common belief suggests that because breastfed babies wake frequently to feed, mums do
too, and so both get less sleep

 However studies show that as they get the same or more sleep than formula feeding dyads,
they return to sleep more quickly, or sleep during feeds – but the sleep fragmentation
caused by breastfeeding may be experienced as ‘poorer quality sleep’.

Sleep sharing and breastfeeding

• Babies and parents are biologically 
programmed to maintain close proximity –
separate sleeping arrangements are 
recent, and do not provide more sleep.

• So what do parents do at night in their 
homes?
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 60 families interviewed before and after birth

 New parents did not anticipate bed-sharing. 

 Experienced parents ‘thought it might happen’

 Although initially anxious, once they tried it ‘the benefits were obvious’

 Fathers = more trepidatious than mothers

 ‘Bringing the baby into bed’ = intuitive strategy for breastfeeders

 Significant association between breastfeeding and bed-sharing (p<0.001)

Where will the baby sleep?

Ball et al (1999) ‘Where will the baby sleep’ American Anthropologist 101(1): 143-151

(c) HL Ball 2016 30
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Breast-fed

North Tees Infant Sleep Study

• 1998-2000 253 families with newborn infants born at N. Tees
• Sleep diaries for 7 consecutive days during 1st and 3rd month
• Semi-structured interviews at end of 1st and 3rd month
• Half of all babies (49%) bed-shared sometime during 1st 3 months

Formula-fed
Habitual

Combination

Occasional

Never

Combination

Occasional

Never

Ball, HL (2002) “Reasons to share: why parents sleep with their infants”. Journal of Reproductive and Infant Psychology, 20 (4): 207-221.
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Do UK parents & infants sleep together?

North Tees Study CESDI Study

Bed-shared in 1st month 47.4% 47.9% 
Bed-shared in 3rd month 29.4% 24.2% 

• Breastfeeding and bed-sharing are very clearly intertwined:

• 72% of infants who breastfed for 1 month or more were bed-sharers

• 38% of formula-fed babies bed-shared

Blair PS & HL Ball (2004) “The prevalence & characteristics associated with parent-infant bed-sharing in 
England” Archives of Disease in Childhood. 89:1106-1110
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Why do parents and infants bed-share?

• Ease and convenience of night time breastfeeding

• Enjoyment of close contact with infant

• Necessity due to lack of space; Anxiety regarding infant health or safety

• To settle a fractious infant; Family bed ideology

Ball, HL (2002) “Reasons to share: why parents sleep with their infants”. Journal of Reproductive and Infant 
Psychology, 20 (4): 207-221.
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Bed-sharing is prevalence surveys
Study % Sample Method

Tuohy et al 1998 43 6,268 NZ families Interviewed at clinics

Gibson et al 2000 46 410 Philadelphia families Questionnaires

Rigda et al 2000 46 44 Australian families Questionnaires

Ball 2002 47 253 NE UK families Interviews / diaries

Brenner et al 2003 48 394 Inner City (DoC) families Interviews

Willinger et al 2003 47 8453 US caregivers NISPS telephone survey

Van Sleuwen et al 2003 40 210 Dutch families Questionnaires

Blair & Ball 2004 48 1095 UK CESDI control families HV interview

Lahr et al 2005 77 1867 US families Oregon PRAMS surveys

Bolling et al 2007 49 12,290 UK mothers Postal survey

Hauck et al 2008 42 2300 US mothers Questionnaires

Ateah & Hamelin 2008 72 293 Canadian families Questionnaires

Santos et al 2009 48 2636 Brazilian families Home interview

Kendall-Tackett et al 2010 59 4789 US mothers Internet survey
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Reasons for bed-sharing

 Salm-Ward (2014) conducted a narrative review of 34 studies that 
mentioned parental reasons for bed-sharing published 1990-2013.

 Themes synthesized from these studies confirmed varied motivations:
 Breastfeeding – convenient night-time feeding, preserves maternal sleep

 Comforting – emotional comfort, reassurance, security for parents and infants 

 Better/more sleep – infants fell asleep quicker, parents get ‘more’ and ‘better’ sleep

 Monitoring – of infant’s breathing, temperature, and provide assistance when ill

 Bonding/attachment – increased time spent with infant, especially for working parents

 Environment – no crib (space, finance), protection (from vermin, violence), warmth

 Crying – infants cried less in parental bed, failure at cry-it-out /  controlled crying

 Tradition – cultural or family, what has been done for generations, sense of identity

 Disagree with danger – parents did not feel risks pertained to them, sceptical of risk

 Maternal instinct – sleeping with infant feels right, described as ‘natural’ and ‘normal’

Salm-Ward (2014) Reasons for Mother-Infant Bed-sharing. Matern Child Health J. Early view online. 
(c) HL Ball 2016 35

How do parents and babies bed-share?

Breastfeeding bed-sharing mother-infant pairs sleep together in a characteristic way

Ball, HL (2006) “Parent-infant bed-sharing behaviour: effects of feeding type and father presence”.  Human Nature 
17(3): 301-316 
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How do breastfeeding mothers bed-share?
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Ball, HL. Parent-infant bed-sharing behaviour. Human Nature 2006; 17(3): 301-316 

Bed-sharing supports breastfeeding
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Sleep contact on postnatal ward

• Breastfeeding frequency
• Infant exposure to potential risks

• Mother & infant sleep duration
• Mother’s satisfaction
• Assistance from staff

• Long-term breastfeeding
• At home infant sleep site

Ball, HL; Ward-Platt, MP et al (2006) Randomised trial of mother-infant sleep proximity on the post-natal ward: 
implications for breastfeeding initiation and infant safety Archives of Disease in Childhood 91: 1005-1010.
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Breastfeeding initiation

Bed Crib Cot Pair-wise t tests

Successful feeds per hour 1.69 1.80 0.79 Bed vs Crib; ns
Bed vs Cot; p=0.01
Crib vs Cot; p=0.01

Feeding attempts per hour 3.01 2.78 1.15 Bed vs Crib; ns
Bed vs Cot; p=0.01
Crib vs Cot; p=0.02

All feeding effort per hour 4.50 4.58 1.94 Bed vs Crib; ns
Bed vs Cot; p=0.01
Crib vs Cot; p=0.00

Nipple presentation per 
hour

5.97 5.31 3.04 Bed vs Crib; ns
Bed vs Cot; p=0.02
Crib vs Cot; p=0.03
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Responsiveness to cues
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Interaction
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Night-time proximity and responsivity is important

• Strong association between breastfeeding and infant sleep location

• The majority of mothers who breastfeed bed-share

• Facilitates night-time feeding, and helps maintain milk supply

• Many breastfeeding organisations highly value mother-infant sleep 
contact

• Help mothers to think about strategies that support both their own 
and their baby’s need and minimise night-time disruption

43

Ball, HL (2008) Evolutionary Paediatrics: a case study in applying Darwinian Medicine. In Medicine and Evolution: 
Current Applications, Future Prospects. Elton, Sarah & O'Higgins, Paul New York: Taylor & Francis. 
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Weighing costs and benefits

• Case-control studies link bed-sharing with infant deaths 
• Bed-sharing is also associated with positive outcomes – eliminating it 

carries substantial costs
• Context of sleep ecology and motivations/beliefs of parents are key for 

addressing risks
©HL Ball 2016

Complex behaviours require nuanced approaches

Around the world babies sleep in contact with a 
care-giver night and day as a cultural norm.
In ‘western postindustrial’ countries bed-sharing 
is common among certain sub-groups 

• breastfeeding mothers
• immigrant populations from non-Euro-

American countries
• Indigenous minority groups. 

These groups, and the validity of their cultural 
and behavioral differences are often ignored in 
‘safe sleep’ recommendations.

Ball, H. L., & Volpe, L. E. (2013). SIDS risk reduction and infant sleep location--moving the discussion 
forward. Social Science & Medicine, 79, 84–91.
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www.isisonline.org.uk

50

www.infantsleepinfo.org.uk
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Summary

• Humans have mammal babies
• Whose sleep is different from their parents
• Contemporary ideas about infant sleep have historical origins
• Human babies don’t ‘sleep through’ at 3 months…
• Human babies’ sleep patterns mature at their own pace
• Breastfeeders have more fragmented sleep
• Breast-feeders tend to bed-share (at least some of the time), yet have very 

low SIDS rate
• SIDS guidance can be tailored to encouraged informed choice
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