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Overview

• What is preterm birth?

• Long term effects on development

• Neurodevelopmental disorders

• Behaviour, social & emotional outcomes

• Impact on learning & education

• How can we improve long term outcomes?

• Towards a new approach to intervention . . . 



Why should we be concerned with preterm birth?

 1 in every 10 babies is born preterm.

 Globally, 15 million babies are born preterm 
each year.

 All newborns are vulnerable, but preterm 
babies are acutely so. Many require special 
care simply to remain alive.

 Many of the preterm babies who survive face 
a lifetime of disability.

 An increased awareness of the long-term 
consequences of preterm birth is required to 
fashion policies to support these survivors 
and their families as part of a generalised 
improvement in quality of care.



What is preterm birth?

[Source: MBRRACE-UK; Perinatal Mortality Surveillance Report. University of Leicester; 2015]



Born just a few weeks early 

• Late & moderately preterm babies are more likely than term-
born babies to:

• Be transferred to a neonatal intensive care unit (NICU)

• Have breathing difficulties

• Have feeding difficulties

• Develop jaundice or infection

• Have poor growth

• Spend longer in hospital

• Severe illnesses are rare



Extremely preterm babies

• May spend many months in a neonatal intensive care unit 
(NICU)

• Respiratory disease

• Severe infections

• Feeding difficulties

• Poor growth 

• Severe brain injuries

• Abnormal environment for early development

• A major impact on the family





The long term consequences of preterm birth

• Preterm birth affects multiple areas of 
development

• Most research is focused on very preterm 
children, but effects can be seen after 
birth at all preterm gestations

• The prevalence of problems is related to 
the baby’s gestational age at birth

• The earlier the baby is born, the greater 
the risk of long term problems

• Problems are evident in infancy and may 
persist throughout the lifespan



The EPICure Studies

• National cohort studies of survival and 
outcome after extremely preterm birth

• All babies born at 22-25 weeks’ gestation 
in all 276 maternity units in the whole of 
the UK & Ireland, March-December 1995

• Surviving children assessed at: 

• 2 years of age

• 6 years of age

• 11 years of age

• A specific pattern of problems following 
preterm birth

EPICure 1995
22-25 weeks’ gestation

British Isles
1185 live births

309 long term survivors

2.5 year follow-up
283 assessed

11 year follow-up

219 assessed (72%)
and 153 controls

6 year follow-up
241 assessed 

and 160 controls



Outcomes at 11 years of age

[Source: Johnson et al. Pediatrics 2010]

Cognitive difficulties:

• Difficulties problem solving

• Poor working memory

• Poor visuospatial skills

• Poor hand-eye coordination

• Slow processing speed

• Difficulties planning & organising 
(executive function)

• Difficulties processing multiple 
tasks at once

• Important skills for learning



Neurodevelopmental & emotional disorders

[Source: Johnson et al. J Am Acad Child Adolesc Psychiatr 2010]



Special educational needs

[Source: Johnson et al Arch Dis Child Fetal Neonatal Ed 2009]



Academic attainment

Mean difference (95% CI) in teacher ratings of academic attainment for 
extremely preterm children compared with term-born controls

[Source: Johnson et al Dev Neuropsychol 2011]



Putting it all together

[Source: Johnson et al. Arch Dis Child Fetal Neonatal Ed 2009; 
Pediatrics 2009; J Am Acad Child Adolesc Psychiatr 2010; J Pediatr 2010]



How can we improve long term              
outcomes for children born preterm?
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Do nothing?
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Extremely preterm compared to term-born controls

[Source: Linsell et al Arch Dis Child 2019]
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Improve neonatal care?

[Source: Cheong et al, Pediatrics 2017;139(6):1-8.]
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Early intervention?

• Parent Baby Interaction Programme

• Started shortly after birth 

• Nurses provide weekly 1-hour sessions during NICU with up 
to 6 weekly sessions after discharge

• Enhance parents’ sensitivity to infant cues and improve 
parent-infant interaction

• 233 very preterm babies born before 32 weeks’ gestation

• 112 had PBIP intervention

• 121 had standard care

• Assessed children’s development at age 2

• No benefit of intervention on children’s                                       
cognitive or motor development 

[Source: Johnson et al. J Pediatr 2009]



Early intervention?

[Source: Spittle et al. Cochrane Collaboration. 2012]



Early intervention?

[Source: Woke. Dev Med Child Neurol 2015]
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Working memory training?
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Teachers’ knowledge of preterm birth

[Source: Johnson et al. Dev Med Child Neurol, 2015]



Teachers’ knowledge of preterm birth

[Source: Johnson et al. Dev Med Child Neurol, 2015]



Teachers’ knowledge of preterm birth

Poorest knowledge:
Risk for poor social skills
Risk for inattention
Risk for maths difficulties

[Source: Johnson et al. Dev Med Child Neurol, 2015]



• Preterm birth rates and survival rates 
continue to increase.

• The number of preterm children 
entering schools is increasing.

• Almost all education professionals 
will be responsible for supporting 
children born preterm.

• Knowledge and preparation about 
health conditions is crucial for 
appropriate educational 
management.



Developed an e-learning resource . . .

• Designed for education professionals

• Co-designed with stakeholders

• 5 short 10-minute sections

• Approximately 1 hour of learning

• Control own pace of learning

• Engaging interactive multi-media content

• Provides strategies staff can use to 

support children in the classroom

[Source: www.pretermbirth.info]



Evaluated it . . . 

• 61 teachers from primary schools in Nottingham & Derbyshire

• Class teachers (48%)

• Teaching assistant (39%)

• SENCOs (7%)

• Assistant/Deputy/Head (15%)

• 1 month access to the resource

• Before and after using the resource we:

• Assessed knowledge of outcomes following preterm birth

• Assessed confidence in supporting preterm children

• Is it user friendly?

[Source: Johnson et al. BMJ Open, 2019]



• Mean knowledge score 

 Pre-resource use: 13 (SD 6.2); range 0-25

 Post-resource use: 28 (SD 3.5); range 18-33; p < 0.001

• Greatest increase in knowledge 

Item % accuracy 
pre resoure

% accuracy 
post resource

% difference 
in accuracy

Risk for mathematics difficulties 7% 100% 93%

Risk for poor social skills 15% 95% 79%

Risk for inattention 15% 89% 74%

Risk for poor visuospatial skills 26% 100% 74%

Evaluated it . . . 

[Source: Johnson et al. BMJ Open, 2019]



* * * *

* p < 0.0001

Evaluated it . . . 

[Source: Johnson et al. BMJ Open, 2019]



Evaluated it . . . 

[Source: Johnson et al. BMJ Open, 2019]



• www.pretermbirth.info

• Released on 22nd May 2019

• In collaboration with the TES

• 2,400 users so far

 Health professionals

 Teachers

 Educational psychologists

 Parents

Launched it . . . 
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Thank you for listening.
Any questions?

Email: sjj19@le.ac.uk

Twitter: @SamJPsych


