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Humans have mammal babies!
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Mammal babies: altricial and precocial
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Cache and Carry

• 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
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Where do human new-borns fit?

• 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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Extero-gestation (or 4th trimester)

• 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!
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How do babies sleep?

Babies sleep very differently from their parents: 

• they need much more sleep (but variable)

• they don’t sleep exclusively at night – no day/night cycle

• they don’t sleep continuously – 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
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Normal 24-hour sleep duration for babies

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
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Sleeping like a baby…

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!
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Breastfed and formula-fed infant sleep

• Most pediatric and popular knowledge about babies’ sleep maturation and 
regulation is based upon studies of formula-fed infants sleeping alone

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

• Many parents hear that 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.
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Durham (UK) Sleeping Like a Baby Study

Focus group study investigate maternal perceptions of links between 
infant sleep and feeding (Rudzik & Ball, 2016)

Semi-structured discussion with seven focus groups conducted with 
adolescent and adult mothers of mixed ethnicities with infants under 
1 year – breast and formula feeding participants (6-9 per group).
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Mothers’ views

Dominant view

“With breastfeeding you don’t know how much they’re actually having… 
if they’re hungry they could wake up like 2 hours later or something.” 

“Formula and sleep is the key. Breastfeeding and sleep is not happening”

Alternate view

“I think it’s quite an old fashioned notion that they need formula to sleep 
better …my mother-in-law and my auntie who are of that older 
generation, they’re like ‘He’s not sleeping through, you need a bottle. You 
need to give him formula.’  Formula and solids. I was told that at 3 
months! [laughs] I was like ‘No, I don’t think he does’”

© HL Ball 2023



Divergent Understandings
“I’ve always had all of them in a routine. I believe that a baby fits round your routine, 
you don’t fit around theirs.”

“[Babies] sleep when they need it, and forget it. You’ve got to work round them. And 
that’s all there is to it…As often as she wakes is when she wakes.”
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Divergent Strategies

“I was getting no sleep whatsoever so after  6 weeks…I asked me mum what she done 
with us…and she says like do the tough love thing so I tried it and I just stuck it out and 
after 2 weeks she just slept all night.” 
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Divergent Strategies

“If he’s having a night where he wants to nurse a lot I’ll put him in bed with me and I’ll 
just sleep and he just latches on when he wants to and it doesn’t really interrupt my 
sleep a great deal.” 
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Outcomes

• Popular wisdom in the UK tightly links breastfeeding and inadequate night-time sleep.

• Mothers are frequently advised by peers and family to introduce formula or solid 
foods to promote longer sleep. 

• The nature of infant sleep was understood differently by each group, as was its 
relationship to feeding method.

• Breastfeeding mothers viewed the fragmentary nature of  infant sleep as natural, 
while mothers who were formula feeding felt that it was a problem to be fixed. 

• The strategies and approaches used to promote infant and maternal sleep in each 
group were aligned with this underlying perception of how infant sleep works. 

AEF Rudzik, HL Ball: Exploring Maternal Perceptions of Infant Sleep and Feeding Method Among Mothers in the United 
Kingdom. Maternal and Child Health Journal 2016; 20(1). DOI:10.1007/s10995-015-1798-7 
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Feeding type and infant sleep 

• Tikotsky et al (2010) 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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Feed type & infant 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  
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Durham ‘Sleeping like a baby’ Study (50 mother-baby pairs) who were either exclusively breast 
or formula feeding for first 18 weeks of life found no differences in objective measures of total 
sleep time (Rudzik et al 2018).

Feed type & infant sleep
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But found BIG differences in perception of longest sleep period.

Feed type & infant sleep
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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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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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Feeding and sleeping overview

▪ 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’. 
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Breastfed
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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

Hab
Comb

Occ

Never

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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Breastfeeding and bed-sharing

     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 sleep with their baby?

Most new parents don’t anticipate bed-sharing – but one month after having their child 
a large proportion do. Parents who regularly bed-share give several reasons:

1. Night-time breastfeeding & regular sleep disruption easier to cope with

2. Calms and settles babies, reduces crying, reduces sleep deprivation

3. Parents who work miss their baby during the day, provides bonding and ‘feel good’ 
time (fathers especially)

4. Reassurance of monitoring the baby when ill or always

5. Familial or cultural beliefs make it part of parental identity & nurturing

6. Circumstances (poverty, lack of space) no options / accidental – no plan

Ball et al. (1999) Where will the baby sleep? Attitudes and practices of new and experienced parents regarding 
cosleeping with their new-born infants. American Anthropologist 101(1): 143-151.; Ball, et al. (2000). Parent-Infant 
Cosleeping: fathers' roles and perspectives. Infant and Child Development 9(2): 67-74. 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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Salm-Ward (2014) Systematic synthesis

• Systematic narrative synthesis to review a) reasons parents bed-share b) 
cultural context of bed-sharing c) implications for interventions

• Study inclusion: bed-sharing under 12 months, reasons for bed=sharing, 
published 1990-2013. 34 studies included.

• Themes extracted = 1) breastfeeding, 2) comforting, 3) better/more sleep, 4) 
monitoring, 5) bonding/attachment, 6) environmental, 7) crying, 8) tradition, 
9) disagree with danger, 10) maternal instinct.

• Breastfeeding was the most commonly cited reason for bed-sharing (26 
studies); bed-sharing was cited as an easy and convenient way to manage 
frequent night-time feedings; mothers reported not having to ‘fully waken’ to 
breastfeed and that preservation of maternal sleep was especially important 
at return to work.

Salm-Ward, T. (2014) Reasons for mother-infant bed-sharing. Maternal and Child Health J.  DOI 10.1007/s10995-014-
1557-1.   
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Sleep contact on postnatal ward

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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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.

Breastfeeding initiation
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Breastfeeding initiatiion

• Mothers and babies randomised to bed and side-car crib conditions breastfed more 
frequently than those randomised to normal rooming-in.

• No differences were found in duration of maternal or infant sleep, frequency or 
duration of staff visits, number or duration of hazardous events (0 in both cases).

• Facilitating frequent feeding in the early post-partum period leads to increased 
prolactin production, which influences the timing and intensity of lactogenesis II 
(copious milk production).

• Women whose milk comes in early and copiously express greater confidence in their 
ability to breastfeed and their babies are less likely to receive early supplementation.

• Rooming-in is better than nursery care, but for breastfeeding initiation following 
vaginal delivery, even closer is better.

Ball, H.L. (2008). Evolutionary Paediatrics: a case study in applying Darwinian Medicine. In Medicine and Evolution: Current 
Applications, Future Prospects. Elton, S. & O'Higgins, P. New York: Taylor & Francis. 127-152.
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Bed-sharing supports breastfeeding

HL. Ball, D Howel, A Bryant, E Best, CK Russell, M Ward-Platt: Bed-sharing by breastfeeding mothers: who bed-shares and 
what is the relationship with breastfeeding duration? Acta Paediatrica 2016 DOI:10.1111/apa.13354 
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How do breastfeeding mothers bed-share?

Ball, HL. Parent-infant bed-sharing behaviour. Human Nature 2006; 17(3): 301-316 
© HL Ball 2023



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

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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Duration of breastfeeding & SIDS-risk
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o Individual data from 8 case control 
studies (2267 SIDS and 6837 
controls) were analysed to 
determine relationship between SIDS 
and breastfeeding. 

o Breastfeeding for more than 2 
months was protective (50%), with 
greater protection seen with 
increased duration of both exclusive 
and any breastfeeding.

o Breastfeeding for less than 2 months 
was not associated with reduced 
SIDS.



Vennemann, M. M et al. (2012). Bed sharing and the risk of sudden infant death syndrome: can we resolve 
the debate? Journal of Pediatrics, 160(1), 44–8.e2. doi:10.1016/j.jpeds.2011.06.052
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SIDS case-control studies















Summary 
• Human infants are born with a particular set of needs that do not fit easily 

with contemporary adult life.
• Huge advances have been made in understanding the relationship between 

breastfeeding & sleeping, and consequences such as mothers’ ability to cope 
with night-time care.

• Mothers use bed-sharing as a coping strategy for night nursing and sleep 
disturbance – associated with greater breastfeeding duration.

• In the UK the approach to SIDS / infant sleep safety has moved from an 
instructional to an educational model

• Parents with babies at ‘high risk’ for SIDS due to prenatal smoke exposure, 
premature birth etc. need explanation of their babies’ safe sleep needs. 

• All parents have a need for targeted information on safe bed-sharing. 
Emphasise planning ahead.

• Educate all parents on the possibility of falling asleep with their baby and 
hazards of accidental /unplanned co-sleeping.
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