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The Nocturnal Habitat of Human Infants
Prof Helen L Ball, 
Parent-Infant Sleep Lab, 
Dept. Anthropology, 
Durham University
www.dur.ac.uk/sleep.lab

Session objectives

Evolutionary and anthropological perspective on human 
infancy and sleep environment
Explore the cross-cultural and historical evidence 
regarding human infant sleep environments
Examine the evidence linking human infant sleep 
environment and breastfeeding 
Examine the evidence linking human infant sleep 
environment and sudden infant death
Discuss ways of presenting positive information about 
infant sleep environments to parents, health 
professionals, and health service managers. 

Monotremes

Marsupials

Eutheria

Anthropologists take a comparative approach to infants

Monotremes Marsupials Eutheria:
altricial infants

Eutheria: 
precocial infants

Altricial and precocial infants Cache vs. Carry

Mammals with altricial infants = 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 = 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 infants fit in?

Birth characteristics = single infants born with well 
developed internal and sensory organs (see, hear, 
call)
Lactational characteristics of precocial mammals: 
human milk = low fat content / high sugar, infants 
need to feed frequently 
Poorly developed neuromuscular control = unable 
to cling or follow
Human infants = secondarily altricial. Why?

birth

1  year

Non-human primate infants Human infants

Martin, R.D. 1990 Primate Origins and Evolution: A Phylogenetic Reconstruction. London: Chapman and Hall 

The evolutionary obstetrical conflict
Human infants are neurologically 
underdeveloped at birth
Human infants continue foetal rate of 
brain growth for 1 year
Evolutionary conflict between bipedalism 
and encephalisation
Compromise = truncated gestation and 
total caregiver dependency (an ‘external 
gestation’) 
Newborn humans lack neuromuscular 
control and homeostatic regulation
While the infant brain matures human 
mothers are responsible for maintaining 
proximity (safety, warmth, frequent 
feeding) and regulating infant physiology 

Ball, HL (2007) Night-Time Infant Care: Cultural Practice, Evolution, and Infant Development, in Liamputtong 
(ed) Child rearing and infant care issues: a cross-cultural perspective. New York: Nova.

Close proximity is vital for infants

For the majority of our evolutionary history, therefore,  
human infants simply would not have survived without 
the constant contact of a caregiver. 

Bowlby described attachment between mother and infant 
as a long-ago-evolved system, a product of our hominid 
past that he christened the ‘environment of evolutionary 
adaptation’. 

“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)

The anthropology of infant sleep

Euro-American societies are cross-
culturally unusual in separating 
mothers and infants and attempting to 
care for infants with a ‘cache’ strategy, 
especially at night

Cross-Cultural Perspectives on Night-Time 
Infant Care

“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)

The importance of physical contact

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

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

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 newborns
separation is physiologically 

stressful
premature infants experience 

less agitation, apnoea, bradycardia 
and more stable SatO2

reduces maternal anxiety
more efficient participation in care
more effective breastfeeding

Effects of physical contact

Anderson GC et al (2003). Early skin-to-skin contact for mothers and their healthy newborn infants (Cochrane 
Review). In: The Cochrane Library, Issue 2 2003. 

Sleep contact cross-culturally
Barry and Paxson (1971) cross-cultural survey of 127 cultural groups in 79% of the societies 
examined infants normally slept in the same room as their parents, with 44% sharing the same bed 
or sleeping surface. 

Nelson et al., (2000) found reference to sleep contact in 25 of 53 societies for which infant care 
information was available, and placing infants in separate rooms at night was unusual.

Hogbin (1943): New Guinea infants sleeping at night in their mothers’ arms on the floor. 

South America, infants carried in slings during the day and slept in mother’s bed at night. 

Morelli (1992): In Mayan families infants commonly fell asleep in someone’s arms and were taken to 
bed with their parents from birth to 2 or 3 years of age, sleeping alone was considered undesirable 
and mothers disapproved of the American custom of sleeping infants alone  which they felt was 
neglectful. 

In Balinese society, Margaret Mead reported that infants were held continuously day and night, and 
being alone made infants particularly vulnerable to spirit risks during sleep

For Thai mothers in Australia infants were routinely in the presence of adult company, particularly 
at night-time, with 80% sharing their mother’s bed. 

Native Brazilian Terena children sleeping in the same bed with family members was customary 
practice (Reimao et al., 1998). 

Abbot’s (1992) study of rural Appalachian families in Eastern Kentucky in the US, described how 
family solidarity was reinforced by physical sleep contact during infancy and childhood.

Solitary infant sleep = historically novel
In many Euro-American societies, 
birth is commonly viewed as the 
beginning of autonomy for a baby 
who is no longer connected to the 
mother. Early independence is a 
developmental goal to be achieved 
rapidly by infants, particularly at 
night.

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

20th century: dawn of ‘scientific baby-care’

John B. Watson advocated infant independence – “no 
child can have too little affection”

Frederick Truby King advised a ‘good’ baby prefers 
solitude to interaction

Bed-sharing is wide spread 
across cultures

Solitary sleeping in 
infancy started in 
western Europe 
150 to 200 years 
ago

Humans, physiologically 
conform to typical 
primate pattern

Parent infant separation 
affects the infant 
physiologically & 

behaviorally

Human infants are 
exceedingly 

neurologically 
immature

Composition of breast milk 
requires regular feeding,     

day & night

Carry not cache species

The species typical 
nocturnal habitat of 

human infants is
their mother’s body

Sleep contact for human mothers and 
infants is a species typical trait 

Reflects the juxtaposition of the 
lactational characteristics of a precocial 
species with development of secondarily 
altricial infants.

Sleep contact is historically & cross-
culturally widespread, evolutionarily 
predictable & physiologically beneficial. 

Is it really absent from the behavioural 
repertoire of parenting in post-industrial 
‘west’?

Social sleep for infants

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 trepidations than mothers

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

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

North Tees Infant Sleep Study
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
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Hab

Comb

Occ

Never

Formula-fed

Hab Comb

Occ

Never

Breast-fed 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.

Breastfeeding decline over 4 months
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27% still BF

46% still BF

bed-sharing at 1 month and breastfeeding to 4+ months (χ2=5.45, df=1, p=0.02)
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• 44 healthy term infants recruited at birth: 80% (36) were breastfed

• Sleep-wake diaries completed 1/wk from 2-24 wks

• 80% (36) infants bed-shared at some point between 0 and 6 months

• More infants bed-shared 2-12 wks (40.9%) than 12-24 wks (36.5%)

• Significantly more infants bed-shared 2+ hours/night than less than 2 hours

• Bed-sharing with 1 or 2 parents is a common experience for healthy term 
infants

Biologically appropriate infant care

Recognises that breastfed infants have different sleep habits from formula 
fed infants; Breastfeeding dyads sleep in close contact

Younger babies bed-share more than older babies; Negative correlation 
for bed-sharing and breastfeeding with infant age

Timing of cessation of bed-sharing related to the actual cessation of 
breastfeeding rather than the introduction of ‘complementary’ foods

Bed-sharing is a common activity for healthy term infants, particularly 
breastfed infants and in the initial months of life – mothers explain this as 
making night-time breastfeeding easier.

Ball, HL (2003) “Breastfeeding, bed-sharing & infant sleep”. Birth, 30 (3): 181-188

Why do UK 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.

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

Sleep contact behaviour

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

Characteristic bed-sharing position

Facilitates easy access to breasts by baby

Babies orient towards their mothers’ breasts 

Safety benefits: 
• baby flat on mattress away from pillows
• baby constrained by mum – can’t move up or down bed
• mum controls height of bed covers over baby
• very difficult for baby to be rolled on
• mum close enough to monitor temperature and breathing

Ball, HL (2006) “Parent-infant bed-sharing behaviour: effects of feeding type and father presence”. 
Human Nature 17(3) 301-318

Social sleep behaviour of non-breastfeeders

Formula-fed infants were placed to sleep with heads and 
shoulders on or between pillows for most of the night --
breastfed infants were never observed on pillows.

Mothers of formula-fed infants did not orient themselves   
towards their infant to the same degree as the mothers of 
breastfed infants.

Mothers of formula-fed infants who had never breastfed 
did not create a constrained space for their infant to sleep 
in with their bodies.

Ball, HL (2006) “Parent-infant bed-sharing behaviour: effects of feeding type and father 
presence”. Human Nature 17(3) 301-318

Bed-sharing is important for breastfeeding

Strong association between breastfeeding and infant sleep 
location
70-80% of UK mothers who breastfeed bed-share
Facilitates night-time feeding, and helps maintain milk supply
Many breastfeeding organisations highly value mother-infant 
sleep contact
Breastfeeding promotion organisations vigorously oppose 
efforts to introduce anti-bed-sharing policies
Tension in infant health policy between SIDS /accidental death 
reduction and breastfeeding promotion

Attempts to impose ‘blanket bans’ on 
bed-sharing fail to accept the 
importance to infants of bed-

sharing, or recognise the 
continuum of bed-sharing 

practices
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Nelson et al (2001) Early Human Development 62: 43-55

Paradox of SIDS and bed-sharing



5

Bed-sharing prevalence: case-control 
studies

Cases Controls
McGarvey et al (2003) Ireland 44% 5%  Co-sleeping = any shared sleeping arrangement 

of an infant with any parent(s)/relative in or on 
a bed/sofa/armchair

Carpenter (2006) ECAS 19% 8%  Bed-sharing= in bed with 1 or both parents 
when found / at same time of day for index 
sleep (6 wks later)

Blair et al (1999) CESDI 17% 6%  Usual bed sharer=infants who usually shared 
parental bed for more than 2 nights per week.

39% 29% Last/reference sleep bed share=shared sleeping 
place (bed/sofa) with parent for any part of 
last/reference sleep

Tappin et al (2005) Scotland 37% 19% Bed-sharing = slept in parents’ bed at any time 
during night even if returned to cot before death

Hauck et al (2003) Chicago 50% 30% Shared bed with anyone

27% 23% With mother or mother/father

Mitchell et al (1993) New Zealand 63% 45%  Bed-sharing last 2 weeks

24% 10%  Last sleep

Bed sharing prevalence: survey studies
Over 1st 3-6 months
Lahr et al (2005) 77%    1867 US families – Oregon PRAMS surveys 
Brenner et al (2003) 48%     394  Inner city (DoC) mothers interviewed
Ball (2002) 47%     253 NE UK families interviews/sleep diaries
Willinger et al (2003) 47%    8453 US caregivers NISPS -- telephone survey
Blair & Ball (2004) 46%    1095 UK CESDI control families – HV interview
Gibson et al (2000) 46%      410 Philadelphia families – questionnaires
Rigda et al (2000) 46%        44 Australian families -- questionnaires
Tuohy et al (1998) 43%    6268 NZ families interviewed at clinics
Van Sleuwen et al (2003) 40%      210 Dutch families -- questionnaires

37%        55 Turkish families in Holland (as above)
39%        54 Moroccan families in Holland (as above)

Specified night (in 1st month)
McCoy et al (2004) 22%   10,355 US families -- questionnaires
Blair & Ball (2004) 22% 63 UK CESDI control families – HV interview
Blair & Ball (2004) 21%       261 NE UK families -- sleep diaries

CESDI 1993-1996

Parental smoking status and infants found bed-sharing at end of sleep

Babies sleeping with parents: case-control study of factors influencing the risk of the sudden infant  death syndrome. 
(Blair et al  BMJ 1999)

ECAS Study: Carpenter 2006

Bedsharing variation: sleep surfaces

Tuohy et al (1993) examined 
variation in bed-sharing 
behaviour between different NZ 
ethnic groups: 

European; 

Maori; 

Pacific Islanders; 

Other

Pacific Island infants were more 
likely to sleep ‘on’ than ‘in’ the 
parental bed.

40 observational studies (30 case-control; 10 prospective cohort) reporting 
benefits or harms associated with bed-sharing
Evidence consistently suggests there may be an association between bed-sharing 
and SIDS among smokers (definitions of smoking also vary)
Data do not convincingly establish any association for non-smokers
Data indicate SIDS may be more strongly associated with SIDS among younger 
infants
A positive association exists between bed-sharing and breastfeeding – both rate 
and duration
Few of the studies specifically investigated the risks or benefits of bed-sharing
Definitions of bed-sharing, esp. in the harm studies were too heterogeneous
Incomplete reporting of interactions
Efforts are needed to include families of low SES in future studies. The exact sleep 
environment of these families remains unknown.
It is extremely difficult to draw conclusions regarding the risks of bed-sharing from 
the large national case-control studies as these were designed to be hypothesis 
generating not hypothesis testing
“The issue of bed-sharing and sudden death demands re-evaluation with hypothesis 
driven studies using a prospective design and a standardised definition of bed-
sharing”

Risks vs. benefits of bed-sharing

Benefits of mother-infant sleep contact to breastfeeding initiation are 
very clear
Evidence is accumulating regarding the benefits of mother-infant sleep 
contact on breastfeeding duration – soon to be clearly tested
Risks of bed-sharing to breastfed infants are disputed and no clear 
evidence is available
Known hazards associated with bed-sharing are related to specific 
dangerous circumstances
Can advice to all mothers not to bed-share be justified on the available 
evidence? 
Is the with-holding of evidence from mothers about the benefits of 
bed-sharing to breastfeeding ethical?
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The Times, Wed 29th November 2006 The most successful breastfeeding population in the post-developed 
world, Norway, in its "How you breastfeed your baby" pamphlet 
prepared for new mothers and published by the Norwegian 
Directorate for Health and Social Affairs advises the following for 
Nighttime Feeding: 
(Translated from Norwegian) "With the lowest possible light, take the 
baby up to you in the bed when you breastfeed, and you should there 
fall asleep together if there are not any dangers associated with it", 
offering a few accompanying advisories on safe practice. 
"Hvordan du ammer ditt barn" 
http://www.shdir.no/vp/multimedia/archive/00004/IS-2092_4513a.pdf.

The Nocturnal Habitat of the Human Infant

Acknowledge and accept that bed-sharing is part of 
successful breastfeeding

Understand what makes bed-sharing safe and unsafe

Inform parents about bed-sharing safety

Educate policy-makers about the consequences of anti-
bed-sharing messages


