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Clinical care must be the same – 
only place of care differs

Procedures can be done skin to skin



Immediate Skin-to-Skin Contact 
and Mother-Newborn Couplet Care:

 from science to practice

And this applied specifically to 
small and sick / preterms

Nils Bergman



Stavanger    1’39” 

Baby is GA  29+4     Weight  1190g



Time sequence:
15 sec warmth ensured
20 sec CPAP provided
25 sec Father present
45 sec Auscultation
55 sec Condition good
75 sec Monitor attached
90 sec Maternal emotional connection

CORD HAS NOT BEEN CUT.

ZERO SEPARATION

Baby is GA  29+4     Weight  1190g



Colostrum collected and given  at 30 minutes  



Procedures can be done skin to skin



Continuous

48h old

On CPAP,
Phototherapy,
IV lines
Trophic feeds
etc



ZERO
SEPARATION

The place is different, not the care



  … is called 
NURTURESCIENCE
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ENVIRONMENT EXPERIENCE REPRODUCTIVE  FITNESSADAPTATION

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

Sarah Blaffer Hrdy, Mother Nature (1999)
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EVOLUTIONARY  BIOLOGY
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NURTURESCIENCE

Nothing an infant can or 
cannot do makes sense, 

except in light of mother’s body
James McKenna
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Immediate Skin-to-Skin Contact 
and Mother-Newborn Couplet Care:

 from science to practice



“ECD”  Early Childhood Development
gestation 270
year one 365
year two 365 total      1000 

days

The first 1000 days

Focus of attention:

PREGNANCY

Birth       1 year     2 years 



“Developmental programming”  
is  DETERMINING outcomes 

Focus of attention:

The first 1000 days begins 
with the first 1000 minutes

PREGNANCY

Birth       1 year     2 years 

     1000 minutes =
   16,6 hours =
First day of life



Focus of attention:

PREGNANCY

Birth      

CRITICAL PERIODS

SIGNALLING 
HORMONE SETTINGS

MICROBIOTA

REGULATION AND CONNECTION 

     1000 seconds 

SETTING CLOCKS (Feldman)

COLOSTRUM

The first 1000 days begins 
with the first 1000 minutes

The first 1000 minutes begins 
with the first 1000 seconds



Images courtesy of Prof Peter Hartmann, 
UWAthe right place. 



Warming, 
feeding and

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

(Alberts 1994)



ENVIRONMENT EXPERIENCE REPRODUCTIVE  FITNESSADAPTATION

NEURODEVELOPMENT EVOLUTIONARY  BIOLOGYEPIGENETICS

In the right place comes the right behaviour.
The baby is warming itself, 

feeding itself and protecting itself.



MATERNAL  NEUROPLASTICITY
The newborn re-wires – “hijacks” - the mother’s 
brain so she 
wants to care … 
ferocity of defence
 of young

Newborn triggers 
(or elicits) the
EMOTIONAL CONNECTION

ENVIRONMENT EXPERIENCE REPRODUCTIVE  FITNESSADAPTATION



ENVIRONMENT EXPERIENCE REPRODUCTIVE  FITNESSADAPTATION

OXYTOCIN

MYRON HOFER

BABY

Regulation

ENVIRONMENT ADAPTATION

BIRTH



Through  “hidden maternal regulators” ... 

 “ physiological set points “
internal working models

“thermostats”
   

warmth 🡪 activity level
milk 🡪 heart rate

 

RegulationBIRTH

ENVIRONMENT EXPERIENCE REPRODUCTIVE  FITNESSADAPTATION



MICROBIOTA

“A race for the skin”





Our findings show that colostrum oxytocin  
attenuates the impact of inflammation on 
postnatal gut villi during the colonization 
period.

In addition, OT enhances autophagy to 
protect against amino acid 
insufficiency-induced stress during the interval 
between birth and the first feeding.



Microbiota acquired during labor and through 
the first days of life contributes to the 
newborn’s immune maturation and 
development. 
Mother provides probiotics and prebiotics 
factors through colostrum and maternal milk to 
shape the first neonatal microbiota.



Kenkel 2021
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Kenkel 2021

Physiological and 
psychological 

adversity in child

Adverse effects 
on mother years 

ahead



AT BIRTH
Toxic stress signalling

Resilience
Oscillators

Maternal-Preterm Skin-to-Skin Contact Enhances
Child Physiologic Organization and Cognitive Control
Across the First 10 Years of Life

Ruth Feldman, Zehava Rosenthal, and Arthur I. Eidelman



SPECIFICITY
Intervention impacts key process
(does not affect other processes)

SENSITIVE PERIOD
Intervention may be small
… but has major effect

STABLE COMPONENT
Component key building block
�Continuous process 

🡪 Exerts long term effect

Mechanism: 
continuity in 
small steps

MATERNAL CONTACT     🡪      MATERNAL 🡪  MATERNAL 
       REGULATION      INTERACTION

Newborn   10 years 

LAST TRIMESTER

BIOLOGICAL CLOCKS
(oscillators)

Cortisol
reactivity

Regulation of 
Emotion 

State
organisation

Sleep –wake
cyclicity

HRV
Cardiac vagal 

tone

Milliseconds

  Moments

Hours

Physiological functions
(sleep, cortisol, ANS)

Cognitive development
Intelligence 

Executive functions.

Emotional control

Dyadic reciprocity

Synchronous exchanges 
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This clock 
controls brain 
development, 

etc …

These clocks 
control 

RESILIENCE

SETTING CLOCKS (Feldman)



Birth      

REGULATION AND CONNECTION 

SETTING CLOCKS (Feldman)

CRITICAL PERIODS



Focus of attention:

PREGNANCY

Birth      

CRITICAL PERIODS

SIGNALLING 
HORMONE SETTINGS

MICROBIOTA

REGULATION AND CONNECTION 

     1000 seconds 

SETTING CLOCKS (Feldman)

COLOSTRUM

The first 1000 minutes begins 
with the first 1000 seconds

WHY START  IMMEDIATELY ?
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 and breastfeeding
of preterm

Nils Bergman





UNICEF 2018 Guide





”... at least 60 minutes.”
Where is the evidence for this?
      Why should SSC stop after 60 minutes ???
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”... at least 60 minutes.”
Where is the evidence for this?
      Why should SSC stop after 60 minutes ???



This is a source of  confusion
Definitions and terminology currently confused

KMC is used instead of  SSC (skin-to-skin contact)  





The Ten Steps To Successful Breastfeeding

The BFHI promotes, protects, and supports breastfeeding through 
The Ten Steps to Successful Breastfeeding for Hospitals, as outlined by UNICEF/WHO. 
The steps for the United States are:

1 - Have a written breastfeeding policy ...

2 - Train all health care staff in skills necessary to implement ...

3 - Inform all pregnant women about the benefits ...

4 - Help mothers initiate breastfeeding within one hour of birth.

5 - Show mothers how to breastfeed and … maintain lactation ….

It is not mothers that breastfeed !!!!!



THE NEWBORN 
INITITIATES   

BREASTFEEDING



THE NEWBORN 
MAINTAINS   

BREASTFEEDING



BREASTFEEDING 
IS  A 

BRAIN BASED
BEHAVIOUR
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SSC elicits suckling 
SUCKLING precedes breastfeeding 

BIRTH

BEYOND BREASTFEEDING 
Feed 🡪 Sleep Cycling 

BABY

Regulation

ENVIRONMENT EXPERIENCE REPRODUCTIVE  FITNESSADAPTATION

NEURODEVELOPMENT

Genome Behaviour

EVOLUTIONARY  BIOLOGY

Connectome

EPIGENETICS

NURTURESCIENCE



Concepts:
The suckling of the baby in the first hour is 
NOT BREASTFEEDING 
This is a ”pre-feeding behaviour”

(Widström 2010, 2018)

It is necessary to activate (or boot up) 
 the hardwired (DNA) mammal program

(Alberts 1994)

The activation must be dyadic – mother and baby
     takes a minimum of 20 hours of togetherness



From Kim Luong Chi

29 week GA – zero separation
& skin-to-skin contact 



HIGHLY CONSERVED 
       NEUROENDOCRINE

     BEHAVIOUR

Genome BehaviourConnectome



GA 26+0, 800g – zero separation & SSC
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GA 26+0, 800g – zero separation & SSC

HIGHLY CONSERVED 
       NEUROENDOCRINE

     BEHAVIOUR

SUCKLING SWALLOWING
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BEYOND BREASTFEEDING 
Feed 🡪 Sleep Cycling 

MOTHERBABY

Regulation Sensitization

HIGHLY CONSERVED 
       NEUROENDOCRINE

     BEHAVIOUR

SUCKLING SWALLOWING

“SAFE PLACE”

GA 26+0, 800g – zero separation & SSC



To Google: ”when can a preterm swallow safely?”

GA 26+0, 800g – zero separation & SSC

SEPARATED – 
WRONG PLACE



From Kim Luong Chi

29 week GA – zero separation
& skin-to-skin contact 

🡪 suckling  at 60 minutes.



The suckling reflex is 
hard-wired, established

No need for plentiful: 
small amount 

colostrum enough

YES - first hour, two hourly





Suckling and expression 
should start very early! 

Slides thanks to
Jane Morton



This volume 
is not enough 

for 6 
months

The more 
early 

expression the 
higher the 
autocrine 
setting



E   Early SSC first hour
L Late contact next day
2 2 hourly feeds from birth
4 4 hourly feeds from birth

Group Brf at 12 w Brf duration (days)

2E 64.3% 182  (14 - 392)
4E 55.6% 140  (14 – 322)
2L 55.6% 112   (10 – 294)
4L 46.2% 77    (11 – 280)

Salariya 1978

SSC first 
hour

 2 hourly 
feed



Thomson 1979



Thomson 1979

SSC first 
hour:

At 2 months
60% 

breastfeed
(control 20%)





Breastfeedin
g frequency 

is key to 
success



More topics:
Colostrum as distinct from milk
Prefeeding behaviour = ingestion!
First hour expression if not suckled

and giving to baby (even VPT)
Support  “sleep feed cycle”



The suckling continues frequently, 
but is not determined by time or cues, but by
 SLEEP-FEED CYCLING 

RHYTHM:



CONNECTING
BREASTFEEDING

SLEEPING

RHYTHM:
sleep 1h 
wake 

connect 
feed

All have
different
cues !!



HOWEVER – FOR ZERO SEPARATION / SSC 
in small and sick preterms, mother is not enough!

Admit partner or other family member.
Mother is still primary: breastmilk!

RHYTHM:
sleep 1h 
wake 

connect 
feed



Immediate Skin-to-Skin Contact 
and Mother-Newborn Couplet Care:

 from science to practice

 science of separation



Separation is 
necessary, our 

technology saves 
lives.



Nelson & 
Panksepp 1998

SAFE    UNSAFE



Nelson & 
Panksepp 1998

UNSAFE

x FEAR 
CONTROL 

CENTRE



Focus of attention:

PREGNANCY

Birth      

CRITICAL PERIODS

SIGNALLING 
HORMONE SETTINGS

MICROBIOTA

REGULATION AND CONNECTION 

SETTING CLOCKS (Feldman)

COLOSTRUM

xx x
xxx

MATERNAL 
NEUROPLASTICITYx

SEPARATION 
Toxic stress

WHY START  IMMEDIATELY ?



SSC is the “RIGHT  PLACE”
WHY START  IMMEDIATELY ?

SEPARATION 
CAUSES  HARM 



OXYTOCIN

BABY

Regulation

SEPARATION

Toxic stress

SAFE UNSAFE



OXYTOCIN

        absence

 regulation lost

SEPARATION

Toxic stress

 CRYING

UNSAFE



SEPARATION  DYSREGULATES

OXYTOCIN

CORTISOL
SEPARATION

Toxic stress

 absence



MICHAEL MEANEY    epigenetics

CORTISOL

Unsafe  environment activates HPA
axis (autonomic nervous system, ANS). 



CORTISOL

Unsafe  environment activates HPA
axis (autonomic nervous system, ANS). 

80% cortisol receptors in hippocampus

Not all possible receptors activated

Negative feedback loop

More receptors, sooner cortisol lowered

Toxic stress = 

  



Earliest care at birth matters: 
determines  cortisol receptors 



Detailed
description:

… ending 
with

vulnerability
 and 

resilience



… there is considerable overlap in the brain structures 
associated with these neural mechanisms … functional 
interactions among the circuits. 

Resilience Vulnerability

DISEASEHEALTH



RESILIENCE
   (= STRESS RESISTANCE)

“capacity to maintain healthy 
emotional functioning in the after-
math of stressful experiences”

Resilience Vulnerability

DISEASEHEALTH

Emotional
Connection

Attuned 
interaction
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Vulnerability

DISEASE

Toxic stress

VULNERABILITY



SSC is the “RIGHT  PLACE”
WHY START  IMMEDIATELY ?

SEPARATION 
CAUSES  HARM 

Toxic stress
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• Non-maleficence   FIRST DO NO HARM 

Ethical Principles



• Non-maleficence   FIRST DO NO HARM 

Ethical Principles

EVIDENCE BASED 
MEDICINE  
is defined by 

RISK REDUCTION.

Job descriptions 
are primarily 

focussed on this

The medical profession 
is governed primarily by 

this ethical axiom Risk reduction



• Non-maleficence   FIRST DO NO HARM
• Beneficence MUST DO GOOD 

Ethical Principles

It is NOT ENOUGH to 
reduce risk of harm, 

it is also  necessary to 
ACTIVELY DO GOOD. Health enhancement
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BOTH ARE NECESSARY



• Non-maleficence   FIRST DO NO HARM
• Beneficence MUST DO GOOD 

Ethical Principles

BOTH ARE NECESSARY
BUT BENEFICENCE FIRST!!!

• “A child’s best interests are of paramount importance 
in every matter concerning the child.” 
(CRC, Children’s Act)

= The highest net benefit among the available options
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BUT BENEFICENCE FIRST!!!

Implications of Children’s Rights for 
Health Professionals

• Recognise that children DO have rights

• Those rights impose obligations on adults

• Defines the role of health professionals as 
advocates for children by advocating for 
and advancing children’s rights



BUT BENEFICENCE FIRST!!!

Implications of Children’s Rights for 
Health Professionals

Our current health system pays lip service to balancing benefit 
and risks for the good of mothers and babies, but the perinatal 
care system is in fact geared only to reducing risk.



Implications of Children’s Rights for 
Health Professionals

Our current health system pays lip service to balancing benefit 
and risks for the good of mothers and babies, but the perinatal 
care system is in fact geared only to reducing risk.

We are risk driven ...    ”YES” for decreasing risk
 ... BUT NOT AT THE EXPENSE OF BENEFIT

The fear of something bad that  MIGHT  happen,
 should not prevent the good that  MUST  happen



… ethical axiom is PRUDENCE: 
“a smaller present good is not to be preferred 

to a greater future good.” 

The fear of something bad that  MIGHT  happen,
 should not prevent the good that  MUST  happen

NURTURESCIENCE  (ensure benefit, manage risk)



Immediate Skin-to-Skin Contact 
and Mother-Newborn Couplet Care:
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and 

implications of that …

Nils Bergman
The fear of something bad that  MIGHT  happen,
 should not prevent the good that  MUST  happen
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Immediate Skin-to-Skin Contact 
and Mother-Newborn Couplet Care:

 from science to practice
via evidence

and more on evidence … 

Nils Bergman



Slide from Stina Klemming



Intervention training given:
to regular staff and research team. 

Jill Bergman    (Norway, Tanzania)



Link for KMC training video

http://ultra-early-intervention.creo.tv/i/AhC8hUX8DHljFXInaKLZiw   

18 minute film of standardized 
operating procedure (SOP) 

IPISTOSS and iKMC - same technique

http://ultra-early-intervention.creo.tv/i/AhC8hUX8DHljFXInaKLZiw


CONTROL GROUP CARE 
🡪 BEST POSSIBLE !!!

Control got MORE KMC than any other study:
1.5 hours per day in the NICU (unstable)
19 hours per day after achieving stability

BOTH GROUPS  GOT     
MAXIMUM  KMC  WHEN STABLE
OPTIMAL BREASTFEEDING SUPPORT
IDENTICAL NEWBORN CARE
SAME DISCHARGE CRITERIA



INTERVENTION GROUP got 
immediate SKIN-TO-SKIN CONTACT
 while still being UNSTABLE 
BOTH GROUPS  GOT     

MAXIMUM  KMC  WHEN STABLE
OPTIMAL BREASTFEEDING SUPPORT
IDENTICAL NEWBORN CARE
SAME DISCHARGE CRITERIA



From enrolment to 28 days of age, 
Intervention deaths 191 infants (12.0%)
Control group deaths 249 infants (15.7%)

p = 0.001
95% confidence interval [CI], 0.64 to 0.89; 
Risk Ratio  0.75       (25% mortality reduction)

NNT (number needed to treat) to prevent one death 
was 27   (95% CI, 17 to 77).

May 2021



From enrolment to 28 days of age, 
Intervention deaths 191 infants (12.0%)
Control group deaths 249 infants (15.7%)

p = 0.001
95% confidence interval [CI], 0.64 to 0.89; 
Risk Ratio  0.75       (25% mortality reduction)

NNT (number needed to treat) to prevent one death 
was 27   (95% CI, 17 to 77).

May 2021
Target 4200 
Reached 3100
DSMB advised 

stop recruitment

Mortality 
study:

UNETHICAL 
TO CONTINUE 



iKMC Control    Reduction
Death from sepsis   4,4%   6,9 36%
Suspected sepsis 22,9% 27,8% 18%
Hypothermia   5,6%   8,3% 35%



iKMC Control    Reduction
Death from sepsis   4,4%   6,9 36%
Suspected sepsis 22,9% 27,8% 18%
Hypothermia   5,6%   8,3% 35%

For 40 years, 
fear of sepsis 

has been a reason 
for denying KMC 
to small and sick 

newborns

The evidence is 
that KMC 

dramatically  
decreases sepsis !!!!



More actually got 
sepsis

Separation increased 
mortality rate from sepsis

iKMC Control    Reduction
Death from sepsis   4,4%   6,9% 36%
Suspected sepsis 22,9% 27,8% 18%
Hypothermia   5,6%   8,3% 35%

Vulnerability

DISEASE

VULNERABILITY

Separated babies (standard care)



SSC is the “RIGHT  PLACE”
WHY START  IMMEDIATELY ?

SEPARATION 
CAUSES  HARM 

Toxic stress

Vulnerability

DISEASE

VULNERABILITY



… there is considerable overlap in the brain structures 
associated with these neural mechanisms … functional 
interactions among the circuits. 

Resilience Vulnerability

DISEASEHEALTH



RESILIENCE
   (= STRESS RESISTANCE)

“capacity to maintain healthy 
emotional functioning in the after-
math of stressful experiences”

Resilience Vulnerability

DISEASEHEALTH

Emotional
Connection

Attuned 
interaction
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by ensuring   
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Resilience Vulnerability

DISEASEHEALTH

 Wellness 

Health enhancement Risk reduction

The iKMC control group
 had MAXIMAL 

RISK REDUCTION

Mortality was  decreased
by ensuring   

HEALTH ENHANCEMENT



Mortality was  decreased
by ensuring   

HEALTH ENHANCEMENT

Intervention was 
essentially non-medical 

16%
to 

12%

WHY START  IMMEDIATELY ?



Mortality was  decreased
by ensuring   

HEALTH ENHANCEMENT



Nurturescience,
Zero Separation,

and a radical rethink
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And this applied specifically to 
small and sick / preterms

MESSAGE TO   B F H I 

This applies to 
all newborn babies
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THANK
YOU

This applies to 
all newborn babies


