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Increased stimulation (bright light, 
noise, touch) that the infant 

experiences, contributes to the 
physiological instability, disrupting 
the process of normal growth and 

development.



Arching and extension

5





Arching and 
crying 7



Crying !!!!





Incubator     ??????





Thus the neonates 

physical environment

causes a state of 

STRESS or 

physiological instability



 Colour change

 Change in respiratory rate and pattern

 Change in heart rate

 Extension or limpness of extremities

 Open or gaping mouth

 Causes flip flopping – ICP =IVH 
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Infants and toddlers go 

through mental growth 

spurts that make them 

especially clingy, fussy, and 

prone to night wakings. 



Lying in his crib surrounded by 
stuffed toys on the dresser and 

sailboats on the walls, he begins to 
scan the room for her. Worry begins 
to creep in as the minutes pass. He 
whimpers and whines, calling to his 
mother. Nothing. Whines become 
cries and cries become screams. 



Panic is consuming his tiny body, his 
voice shaking with each scream – his 

limbs stiff and rigid. 
He longs for the warmth of her arms, for 
the sound of her heartbeat as she sings 

him to sleep. Thirty minutes pass and she 
never returns. He is exhausted, his cries 
turning into rapid shaky breaths as he 

closes his eyes-



………defeated.





Toxic Stress

•Strong and prolonged activation of the 

body’s stress management systems in the 

absence of the buffering protection of adult 

support.

•Disrupts brain architecture and leads 

to stress management systems that 

respond at relatively lower thresholds, 

thereby increasing the risk of stress-

related physical and mental illness.
Slide by:   Jack P. Shonkoff, M.D.



PRIMUM  NON NOCERE

TOXIC STRESS ??

HARM ?



Research in humans has shown that repeated high 

level activation of the body's stress system, 

especially in early childhood, can alter 

methylation processes and lead to changes in the 

chemistry of the individual's DNA. The chemical 

changes can disable genes and prevent the brain 

from properly regulating its response to stress. 

Researchers and clinicians have drawn a link 

between this neurochemical dysregulation and the 

development of chronic health problems such as 

depression, obesity, diabetes, hypertension, and 

coronary artery disease
Caldji, C.; Hellstrom, I. C.; Zhang, T. Y.; Diorio, J.; Meaney, M. J. (2011). "Environmental regulation of the neural epigenome
Champagne, F. A.; Curley, J. P. (2005). "How social experiences influence the brain". Current Opinion in Neurobiology 

Champagne, F. A.; Weaver, I. C.; Diorio, J.; Dymov, S.; Szyf, M.; Meaney, M. J. (2006). "Maternal Care Associated with Methylation of the Estrogen Receptor-
1b



Pruning of neurons…..

• If you don’t USE IT…..

• You LOSE IT

• Epigenetics…. Baby is more at risk to develop:

• Attention Deficit Disorder

• ADHD

• Hyperactivity

• Autism





Epigenetics of Methylation





This report presents an 
ecobiodevelopmental

framework that illustrates how early 
experiences and environmental 
influences can leave a lasting 

signature on the genetic 
predispositions that affect emerging 

brain architecture and long-term 
health. 



The report also examines extensive 
evidence of the disruptive impacts of 

toxic stress,
that link early adversity to 

later impairments in learning, 
behaviour, and both physical 

and mental well-being



By the end
of the century, 

• mood disorders, 
• parental substance abuse, 
• and exposure to violence, 
• among other conditions,
began to receive increasing 

attention
in the paediatric clinical setting and

became known as the
“newer morbidities.”



Adolescents with a history of 
multiple risk factors are more 

likely to initiate drinking alcohol 
at a younger age 

and are more likely to use 
alcohol as a means of coping 

with stress than for social 
reasons.



The adoption of unhealthy lifestyles as a 
coping mechanism are associated with 

tobacco use, 
illicit drug abuse, 

obesity, 
and promiscuity, 

as well as why the risk of pathologic
gambling

is increased in adults who were 
maltreated 
as children.



Adolescents and adults who manifest higher rates of risk-
taking behaviours are also more likely to have trouble 
maintaining supportive social networks and are at 
• higher risk of school failure,
• gang membership, 
• unemployment, 
• poverty, 
• homelessness, 
• violent crime, 
• incarceration, 
• and becoming single parents. 



Furthermore, adults in this high-risk group 
who become parents themselves are less 

likely to be able to provide the kind of stable
and supportive relationships that are 

needed to protect their children from the 
damages of toxic stress…..

Contributing to fragile families and 
parenting difficulties. 



They suggest that many
adult diseases should be 
viewed as developmental 

disorders that begin early in 
life due to exposure to 

toxic stress in childhood



Identifying the origins of 
adult disease and 

addressing them early in 
life are critical steps toward 

changing our current health care 
system from a

“sick-care” to a “well-care” model





Schore

In early postnatal life, 
maintenance of critical 
levels of tactile input … 
is important for normal 
brain maturation. 

Areas of the amygdala …. 
are in a critical period of maturation,
… in the first two months of life



AT BIRTH,

the brain has 

TWO 

CRITICAL 

SENSORY 

NEEDS:

SMELL  &  CONTACT

connect direct to the amygdala



THE NERVOUS SYSTEM



THE 

NEWBORN

BRAIN

SKIN-TO-SKIN

CONTACT

fires and wires

the amygdala-prefronto-orbital 

cortical pathway    (PFOC)



AMYGDALA:
Emotional
Processing
Unit

Prefrontal cortex
Executive 

function

SOCIAL     and    EMOTIONAL

INTELLIGENCE



The miracle of birth



SEES

Mum’s eyes

Hand TOUCH

Mum’s skin
Skin-to-skin

CONTACT

SENSATIONS THAT WIRE BRAIN

Back FEELS

Mum’s arm

holding

TASTES 

Mum’s milk

Ear HEARS 

Mum’s voice

SMELLS 

Mum’s milk

WARMED on 

Mum’s front 

MOVES  

with Mum



“For species such as 
primates, the mother 
IS the environment.”

Sarah Blaffer Hrdy, Mother Nature (1999)

Babies Celebrated, Beatrice Fontanel and Claire D’Harcourt, © 1998 Harry N. Abrams, Inc.

Nothing an infant can or 

cannot do makes sense, 

except in light of mother’s 
body



Warming, 
feeding and

protection 
behaviours are
intricately, inseparably
linked to the right place.

(Alberts 1994)



A mother 
and baby 
DYAD

are a single 
psychobiological 

organism

MOTHER BABY 
TOGETHERNESS:



All mammal Babies 
remain with their 

mothers



Helping Babies Breathe

Facilitation skills



How does skin to skin work?

Autonomic Nervous System

• Regulates digestive tract 

• Promotes growth  

• Promotes neurodevelopment

• stress

• Fight or flight 

• Survival

• Not conducive to growth

•  stress

Sympathetic  Nervous 

System

Parasympathetic  Nervous 

System (Vagal Nerve)

Hypothesis: Vagal Nerve Stimulation



MOTHER

is the KEY for
NEURODEVELOPMENT



Vagal Nerve Stimulation

Stimulation back of palate Skin-to-skin care

Skin-to-skin contact & suckling causes vagal stimulation



Oxytocin….the LOVE hormone



Skin to skin  Improves Sleep Organization
EEG and polysomnographic measurements were compared in 
incubator infants versus infants receiving skin-to-skin care

Arousals decreased, REM decreased – analogous to more mature sleep 

organization



EARLY SUCKLING



HEALTH DISEASE

SKIN-TO-SKIN AND INCUBATOR OR SEPERATION

ARE   
OPPOSITES

EXPECTED                                                                 UNEXPECTED 



Incubator          VS        Skin to skin ???



BENEFITS OF Skin to Skin

Mean heart rate 

20%     in O2 saturation

Dramatic improvement in resp. 

pattern

Mean temp    slightly

 Growth / weight gain



BENEFITS OF Skin to Skin.

Protection against infection

 immunity

 stress

 bonding parents

 healthcare budgets

 breastfeed better and for longer

 early discharge
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ZERO
SEPARATION



Bogota Declaration - 1989

Kangaroo Mother Care is a Basic Right
of the newborn, and should be an 

integral part of the management of low
birth weight and full term newborns, in 

all settings and at all levels of care
in all countries.

INTERNATIONAL KMC FOUDATION



... the newborn child 
is a small human being, 
with all its senses developed, 

open and receptive.
(John Lind, 1979)

Handle with care and respect !!



NICU FAMILY ROOM IN SWEDEN





CPAP



•HOLD ME……

•FEED ME……

•LOVE ME…….



• You’ve just finished breastfeeding  – drifting 
away into peaceful sleep as you always do. 
Further and further as each drop of warm milk 
hits your tongue. I love you so much my dear. So 
much. 

• I will never stand by and ignore your cries for me. 
My body will move swiftly to you when you are 
in need of comfort and love.

• I will not deny you what is natural… The comfort 
and security of my arms.



When developing biological 
systems , babies brains, are 
strengthened by positive 

early experiences, children 
are more likely to thrive 

and grow up to be healthy, 
contributing adults. 





“It is easier to build strong 
children

than to repair broken men.”
Frederick Douglass 

(1817–1895)



HUMANITY FIRST
TECHNOLOGY SECOND

SKIN-TO-SKIN CONTACT



Who will climb on board ????





THANK YOU


