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Å Low birth weight (LBW) <2500 g ~ <37 wks 5.7%

Å Verylow birth weight(VLBW) <1500 g ~ <32 wks 0.9%

Å Extremelylow birth weight(ELBW) <1000 g ~ <28 wks 0.5%

Prematurityand low birth weight

Preterm birth
<37 wksVerypreterm birth

<32 wks

Extremelypreterm birth
<28 wks

World Health Organization 2004
Medical Birth Registry of Norway 2017

Background Consequences Implications



Brain vulnerability

ÅRapid brain growth 
during later pregnancy

ÅMore folding as amount 
of brain tissue increases

ÅStructures in rapid 
development are 
vulnerable to damage

Kolb & Fantie. Handbook of Clinical Child Neuropsychology 2009
Volpe, Lancet Neurol2009
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Consequensesof prematurity

ÅHigh risk for mortality and morbidity

ÅAdvances in peri- and neonatal medicine 

mortality in children born with very low birth weight

?
Evensen, DoctoralthesisNTNU 2010
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NTNU LowBirth Weight in a 
Lifetime PerspectiveStudy

(NTNU LBW Life) 

ÅA longitudinal follow-up studyof VLBW individualsat NTNU

ÅStudyclinicaloutcomesand braincorrelatesacrossa life span

Background Consequences Implications



NTNU LBW Life

57 internationalpublications

16 PhDtheses

International network

EU project

https://recap-preterm.eu/
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Trondheim

Nord- and Sør-Trøndelag 
+ somechildrenfrom 
Møre and Romsdal

Studypopulation

ÅThree countiesin Central Norway

ÅBorn1986-88
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άǾŜǊȅ ƭƻǿ ōƛǊǘƘ ǿŜƛƎƘǘέ

children born preterm with 
birth weight below 1500 g

(n=55-64)

άƴƻǊƳŀƭ ōƛǊǘƘ ǿŜƛƎƘǘέ 

children born at term with birth 
weight above the 10th centile

(n=81-90)

VLBW Control
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Multidisciplinary research 
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Assessmentsfrom childhoodto adult age

Å 1 yr:

Å 5-6 yrs:

Å 14 yrs:

Å18-19 yrs:

Å 23 yrs:

Å 26-28 yrs:

MRI

Motor and cognitive skills

Motor and cognitive skills

Motor and cognitive skills,   
vision, mental health and quality of life

Cognitive and executive skills,              
mental and physical health, 
quality of life

Motor skills, mental health and    
quality of life

Cognitive skills, mental and physical 
health and quality of life
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LONG-TERM CONSEQUENCES
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Physical health-related quality of life
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VISION
Visual problems in VLBW adolescents
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IQ in VLBW children
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p<0.05, p<0.01 vs. Control



p<0.01 vs. Control

IQ in VLBW adolescents
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IQ in VLBW youngadults
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-ÁÓÔÅÒȭÓdegreeor higher

Bachelor 

High schoolor eqvivalent
level

High schoolnot completed
30 %

31 %

21 %

Educationin VLBW youngadults

Unemployed or disability benefit:
19% VLBW vs. 5% Control

Lærum et al. 2017
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p<0.01 vs. Control



Psychiatricdiagnoses in VLBW adolescents
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Psychiatricdiagnoses in VLBW youngadults
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Mental health-related quality of life
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Pretermchildrenhave increasedrisk of
motor, visual, cognitiveand psychiatric

problems lasting into adulthood



IMPLICATIONS FOR FOLLOW-UP



MOTOR 
PROBLEMS

n=13
26%

COGNITIVE
PROBLEMS

n=10
19%

VISUAL 
PROBLEMS

n=22
43%

PSYCHIATRIC
DIAGNOSIS

n=14
25%

CEREBRAL
PALSY

n=7
13%

Comorbidity in VLBW adolescents 

Evensen, DoctoralthesisNTNU 2010
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Motor problems

13

Comorbidity in VLBW adolescents

Evensen, DoctoralthesisNTNU 2010
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CP
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Motor problems

9
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without CP

Comorbidity in VLBW adolescents 

Evensen, DoctoralthesisNTNU 2010
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Evensen, DoctoralthesisNTNU 2010
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Evensen, DoctoralthesisNTNU 2010
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Evensen, DoctoralthesisNTNU 2010
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Comorbidity in VLBW adolescents
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Whendo problems appear?

1 yr 20 yr10 yr6 yr

Severe brain
damage: 

Cerebral palsy, 
mental retardation

Minor motor problems

Attention deficit, anxiety, socialproblems, 
emergingpsychiatricdiagnoses

14 yr

Aylward2005, de Kleine et al. 2003

Developmentalproblems are seenwith increasingage

Learning difficulties, 
emotional/behavioural

problems
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Predictionof problems

Preterm Term 3 mo 11 yr12 mo 10 yr4 yr 7 yr

Motor 
examination

Burns et al. 2004, Butcheret al. 2009, Brugginket al. 2010, Fjørtoft et al. 2013, Fjørtoft et al. 2015

Cognitivefunction

Cognitivefunction

Behavioural
difficulties

Assessment
of infant

movements

Background Consequences Implications

MRI aroundterm age canto    
someextentpredictCP and motor 
function, but not other long-term 
outcomessuchas neurocognitive

and behaviouralimpairments

ǾŀƴΩǘHooftet al. SystRev 2015



Motor, visual, cognitiveand psychiatric
problems occurtogetherςand motor 

problems maybe an earlymarker



Follow-up in Trondheim Municipality

ÅCollaboration betweenpublichealth nurses, doctors
and physiotherapists in Trondheim Municipalityand 
St. Olavs Hospital

ÅAll childrenborn beforeweek32 and/or with birth
weightbelow1500g

ÅBasedon nationalclinicalguidelines for follow-up of
pretermchildren(Helsedirektoratet 2007)

ÅSystematicreviewsand meta-analyses last 10 years
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