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Overview

• The preterm phenotype

• Impact on educational outcomes

• How can we improve outcomes at school?

• Towards a new approach . . . 



Neurodevelopmental outcomes 

[Source: Johnson et al. Pediatrics 2010]

Cognitive difficulties:

• Difficulties problem solving

• Poor simultaneous processing

• Poor working memory

• Poor visuospatial skills

• Poor fine motor skills

• Slow processing speed

• Difficulties planning & organising 
(executive function)



Psychiatric disorders

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



Attention, social & emotional problems

23%

33%

24%

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



The preterm phenotype

Neurosensory Cognition
Behaviour and 

emotions

Cerebral 
Palsy/neuromotor

impairment

Vision & hearing 
impairments

Fine motor deficits

Visuospatial deficits

Low IQ, especially 
nonverbal IQ

Poor working 
memory

Slow processing 
speed

Poor executive 
function

Attention 
problems/ADHD

Peer relationship 
problems/ASD

Anxiety/Emotional 
disorders

No increased risk for 
conduct problems



Special educational needs

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



Special educational needs

[Source: Data provided by Mackay et al PLOS Medicine 2010]



Academic attainment (age 7)

Risk Ratios (RR) adjusted for sex, age in school year, parity, multiple birth, mother’s age, marital status & education, social class, smoking during pregnancy.



Academic attainment (age 11)

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 educational 
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]



Do nothing?

[Source: Twilhaar et al., Arch Dis Child Fetal Neonatal Ed 2018]

Arithmetic

Reading comprehension 

Spelling



Do nothing?

[Source: Odd et al., Arch Dis Child 2019]



How can we 
improve 

educational 
outcomes?

Do nothing

Improve 
neonatal 

care

Early 
intervention

Working 
memory 
training

?



Improve neonatal care?

Mean deficit (95% CI) in z-scores in EP children vs. controls in 1995 vs. 2006
adjusted for sex, gestational age, birthweight z-score, multiple birth, maternal age & SES: 
Reading: -0.2 (95% CI -0.6 to 0.3); Mathematics: -0.3 (-0.7 to 0.1)

[Source: EPICure Study UNPUBLISHED DATA]



Improve neonatal care?

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

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



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?

[Source: Anderson et al. J Pediatr 2018]

Conclusions:
We currently do not 
recommend administration of 
Cogmed for early school-aged 
children born extremely 
preterm/extremely low birth 
weight to improve academic 
functioning. 
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Research priorities



Research priorities

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



Top research priority

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



Education professionals’ knowledge of preterm birth

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

n=585

n=262



Education professionals’ knowledge of preterm birth

n=585

n=262

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



Education professionals’ 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]



This new generation of children and young 
people includes some . . . who survived 
extreme prematurity . . . These children 
have complex learning difficulties and 
disabilities. They learn and respond 
differently to previous generations of 
children with profound and multiple or 
severe learning difficulties.

Training for staff to recognise the possible 
learning disabilities and difficulties 
associated with extremely preterm birth.

[http://complexld.ssatrust.org.uk]

A different kind of difficulties 



PRISM e-learning resource for education professionals

• For education professionals

• 5 short sections

• ~ 1 hour of learning

• Control own pace of learning

• Interactive multimedia content

• Case studies & animations

• Figures and graphs narrated

• Provides strategies to support 
children in the classroom



Co-designed with stakeholders



Practical strategies for use in the classroom

• Strategies for providing support 
for children with:

• Inattention

• Poor working memory

• Slow processing speed

• Poor visuo-spatial processing

• Social & emotional problems

• Mathematics difficulties



Evaluation study

• 61 teachers from primary schools in England

• 1 month access to the resource

• Before and after using the resource:

• Assessed knowledge of outcomes following preterm birth

• Assessed confidence in supporting preterm children

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



• Preterm Birth Knowledge Scale: mean 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%

Evaluation study

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



* * * *

* p < 0.0001

Evaluation study

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



6 month follow up 

[Source: PRISM Study UNPUBLISHED DATA]



Changing practice – 6 month follow up

• 90% changed their thinking; 61% changed the way they work

Making sure that the very 
basics have been fully 
embedded with these 
children and realizing 

that this has to be done 
first, before other 

learning will take place

More aware of the 
way I deliver maths 

lessons, making them 
more practical

Thinking and 
planning extra 
scaffolding to 

activities

Give more time to 
explaining, 

instructing and 
supporting these 

children

We now routinely 
collect information 

from parents of new 
children starting at 

school about when the 
child was born 



• 6,883 users in 53 countries in 10 months

 Structural/organisational change 

 Staff training in schools

 Teacher training programmes

 Support staff in higher education

 Educational psychology training

 Clinical recommendation

 Allied health professionals

Available online: www.pretermbirth.info



Empowering parents

As a parent of 
premature children I 

would like all teachers 
and people involved 
in their lives to read 

this. It rings true

My son was very preterm but because 
he has no behavioural issues, we have had 

real difficulties getting his differences 
acknowledged and understood by his 
teachers. This site is really excellent in 

getting the issues across to busy teachers 
who cannot be experts in everything but 

do need to know how to help these 
precious children. 

Thank you so much. This 
is amazing, and I can't 

wait to share it with my 
son's teachers. They 

really need it.

I've felt FOREVER that I 
wanted a resource like 
this for the teachers of 

my Former Micro 
Preemie Daughter.. 

Thank you so much!!!” 
I have shared the teacher 

resource from the Prism study 
so often: it has enabled 

parents and teachers, and 
young adults to advocate for 

themselves using verified 
information for the first time. 
This is hugely empowering for 

both the parent and child
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Thank you

Email: sjj19@le.ac.uk

@SamJPsych


