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Overview

1. Kognitive Entwicklung

2. Seelische Gesundheit:

vom Kind zum Erwachsenen

a) Autismus Spektrum

b) Aufmerksamkeit

c) Aengste und Depression

d) Persoenlichkeit und Sozialisation

4. Schlussfolgerungen und Implikationen
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Phenotype vs prevalence vs individual
children

• The phenotype pattern

applies to preterms at

population level rather than

individual preterm children

• The bottle is more than

half full (prevalence of

adaptive outcome)
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Garmisch

Munich

Passau

Birth cohort 1985/86
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EPICure Study: A National Study of
Children <26 weeks gestation (1995 born)

98% of units in UK and Ireland contributed
to the study (276 nurseries; 171 NICUs)

4004 deliveries reported (20-25w)

1289 livebirths

314 discharged

308 alive at 2.5 years of age: 283 (92%)

308 alive at 6 years of age: 241 (78%)

307 alive at 11 years of age: 219 (71%)
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General Cognitive Development and
Prematurity

Bhutta et al., JAMA, 2002, 288: 728-737
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Relationship of IQ and GA
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Wolke D, Schulz J, Meyer R. Entwicklungslangzeitfolgen bei ehemaligen, sehr unreifen Fruehgeborenen. Monatsschrift fuer

Kinderheilkunde. 2001; 149(Supplement 1):S53-S61.
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How early? Percentage of VPI with severe
IQ-Deficits (< - 2 SD) during the first 9

years of life (all children) BLS

0

5

10

15

20

25

30

0;5 1;8 4;8 6;3 8;5

Age (years, months

Very preterms Controls

%

4.9.2010Bonn

Wechsler Adult Intelligence Scale (WAIS) at 26 years
n=359 (VP/VLBW n=180, Control n=179)
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*** p<0.001Error bars: Std. Error
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Correlations: Child IQ and WIE Full-Scale IQ
(26 yrs)

(VP/VLBW n=180, Control n=179)
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Correlations: Child IQ and WIE Full-Scale IQ
(26 yrs) excluding adutls with IQ <-2SD

(VP/VLBW n=?, Control n=?)
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2. Cognitive Problems and Stability

1. Very Preterms: moderate to high stability.

Continues into adulthood

2. Stability carried by children with learning
disability

• Developmental plasticity is

• Reduced in VP/VLBW children

• Clinical Implications?
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Multiple Cognitive Problems

Wolke, D., & Meyer, R. (1999). Cognitive status, language attainment and prereading skills of 6-year-old
very preterm children and their peers: The Bavarian Longitudinal Study. Developmental Medicine and
Child Neurology, 41(2), 94-109.
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3. Specific Cognitive problems

• Little evidence for executive function or
specific problems related to acquired
abilities (language, reading)

• In contrast, mathematical and visual spatial
difficulties are specific problems and not
solely explained by g-factor.
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Executive functions at 26 years
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Academic impairment at 11y

OR 25.80 (6 to 108) OR 60.91 (6 to 108)
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Impairment category

Johnson, S., Hennessy, E. M., Smith, R. M., Trikic, R., Wolke, D., & Marlow, N. (2009). Academic attainment and special educational needs in
extremely preterm children at 11 years of age: the EPICure Study. Arch. Dis. Child. Fetal Neonatal Ed., 94, F283-F289
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Mathematik Probleme und Fruehgeburt

Jaekel, J & Wolke, D (submitted)
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How can we explain stronger and weaker
Gestation Effects for Different Tasks?
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Geary, D. C. (2013). Early Foundations for Mathematics Learning and Their Relations to Learning Disabilities.
Current Directions in Psychological Science, 22(1), 23-27. doi: 10.1177/0963721412469398
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Measures:
Arithmetic Test at 8;5 years (Wolke & Leon-Villagra, 1993;

Wolke, Schulz, & Meyer, 2001)

How many dots did you see?

20, 40, 60 or 80 dots?
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Working Menory requirements: low workload

full term preterm
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high workload

full term preterm
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Prematurity and cognitive workload

The Implication

When workload increases

→ networks become large and thus work more slowly or fail to
solve the task

→ bandwidth problems, higher integration requirements

Thus the earlier born → effects increase with workload of the task
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Network differences
While small-worldness of the
brain’s total functional
connectivity network was
unchanged, global
efficiency was reduced and
betweenness-centrality
increased in preterm born
adults. Concerning nodal
network topology, functional
integration and betweenness-
centrality was aberrant for a
huge set of areas in the
ventral brain such as superior
temporal gyrus or opercular
cortex, in the cingulate gyrus,
and in the subcortex such as
thalamus and striatum.
Particularly connectivity of
areas near the opercular
cortex was related
specifically with gestational
age or birth weight.

(Warwick- TU Munich – Bonn
collaboration)
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Cognitive problems- Underlying
Problems

• Plasticity (in terms of network re-
organisation) may come at a cost – workload
limitations

• Specific effects are noted for specific
magnitude mapping (mathematical tasks)
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IMPLICATIONS: Prevalence of special educational need by
gestation at delivery

MacKay DF, Smith GCS, Dobbie R, Pell JP. Gestational Age at Delivery and Special Educational Need:
Retrospective Cohort Study of 407,503 Schoolchildren. PLoS Med. 2010;7(6):e1000289.
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Review of Childhood Mental Health

Wolke, D. (2011). Preterm and Low Birth Weight Babies. In P. Howlin, T.
Charman & M. Ghaziuddin (Eds.), SAGE Handbook of Developmental
Disorders (pp. 497-527). London: Sage.

Aarnoudse-Moens, C. S. H., Weisglas-Kuperus, N., van Goudoever, J. B.,
& Oosterlaan, J. (2009). Meta-Analysis of Neurobehavioral Outcomes in
Very Preterm and/or Very Low Birth Weight Children. Pediatrics, 124(2),
717-728. doi: 10.1542/peds.2008-2816
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Effects of Psychological Problems in
Childhood

Goodman, A., Joyce, R., & Smith, J. P. (2011). The long shadow cast by childhood physical and mental problems
on adult life. Proceedings of the National Academy of Sciences, 108(15), 6032-6037. doi:
10.1073/pnas.1016970108
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Psychiatric diagnosis: Childhood/
Adolescence

Johnson, S., Hollis, C., Kochhar, P., Hennessy, E., Wolke, D., & Marlow, N. (2010). Psychiatric Disorders in Extremely Preterm Children: Longitudinal
Finding at Age 11 Years in the EPICure Study. [doi: DOI: 10.1016/j.jaac.2010.02.002]. Journal of the American Academy of Child & Adolescent
Psychiatry, 49(5), 453-463.e451.
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Prematurity and Autistic Spectrum
Disorders

• Several Screening Studies found increased
rates of ASD in the first 3 years of life for
EP/VP – Problem (severe neurological and
cognitive deficits and autistic features
difficult to distinguish)
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Frequency distribution of SCQ Autism scores
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Extremely preterm children were 6 times more likely to have ASD than
classmates (OR 6.3, 95% CI 2.1 to 18.3).
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Broad Autism Phenotype Questionnaire (BAPQ) at 26
years

(VP/VLBW n=172, Control n=169)
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* p<0.05, ** p<0.01, *** p<0.001
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ADHD is increased in VP/VLBW children

Bhutta, A. T., Cleves, M. A., Casey, P. H., Cradock, M. M., & Anand, K. J. (2002). Cognitive and behavioral outcomes of school-
aged children who were born preterm: a meta-analysis. JAMA, 288(6), 728-737.
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ADHD psychiatric diagnoses

Classmates Extremely

preterm

OR (95% CI) p

Any psychiatric diagnosis 8.6% 23.3% 3.2 (12.7 to 6.2) 0.000

ADHD 2.9% 11.5% 4.3 (1.5 to 13.0) 0.005

ADHD-Inattentive 0.7% 7.1% 10.5 (1.4 to 81.1) 0.005

ADHD-Combined 2.2% 4.4% 2.1 (0.5 to 7.9) 0.362

Johnson S, Hollis C, Kochhar P, Hennessy E, Wolke D, Marlow N. Psychiatric Disorders in Extremely Preterm Children: Longitudinal
Finding at Age 11 Years in the EPICure Study. Journal of the American Academy of Child & Adolescent Psychiatry. 2010;49(5):453-63
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Attention Problems/Skills across the
Gestation Spectrum
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Figure 2: Unique Contributions of biological and social variables, parenting, child IQ, and attention
problems in explaining academic achievement at 13 years of age in VLBW/VP (n = 281) and fullterm
(n = 286) children
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Attention Behaviour

• Attention is the pre-requisite to all behaviour

• Alerting, orienting and execution

• Exploited in early infancy cognitive tests –
e.g. a basic function is habituation
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Attention Problems & Hyperactivity: Do Children
grow out of it?

(Parent report: childhood; self: adulthood)
6 to 26 years (VP/VLBW n=142, Control n=165)
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Researcher Ratings: TRCB – Task Orientation
6 to 26 years (VP/VLBW n=148, Control n=168)
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Discrepancy of Parent/Self Report and Researcher
Observation: Attention Network recovered?

Self-regulation is a natural function of brain networks, designed to
control the influx of information from the environment through
orienting in order to avoid conflicting responses

ACC: anterior cingulate cortex

Posner, M. I., Sheese, B. E., Odludas, Y., & Tang, Y. (2006).
Analyzing and shaping human attentional networks. Neural
Networks, 19(9), 1422-1429.

• Do Preterm adults compare themselves to their peer group – the
Jones’?

• But is the Attention Network still impaired?
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Attention Network Task (ANT): 26 years
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Attention Network Test at
26 years of age

*

Von Muehlenen, A; Baumann, N & Wolke, D (in preparation)
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Figure 8. ANT reaction times for VP/VLBW and controls (** p<.001)
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Summary: ADHD – In-Attention

• Very preterms have more ADHD of the In-Attention
type in childhood

• Causally related to LBW (brain growth)/prematurity
(brain alteration): biological insult origin

• In-Attention is detrimental to school achievement
beyond IQ and other social factors – lifetime
consequences

• ADHD is not self-perceived in adulthood but still
seen by observers

• Executive attention is still impaired in adulthood in
very preterm children
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Diagnoses: Anxiety Disorders

Johnson, S., & Wolke, D. (2013). Behavioural outcomes and psychopathology during adolescence. Early Human
Development, 89(4), 199-207. doi: http://dx.doi.org/10.1016/j.earlhumdev.2013.01.014
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Amodio et al. Nature Reviews Neuroscience
7, 268–277 (April 2006) | doi:10.1038/nrn1884

The social implications: The social brain develops
strongly in middle childhood throughout adolescence

Effects of the Social Environment
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Personality (Big-5) at 26 years
(VP/VLBW n=170, Control n=169)

0

1

2

3

4

5

6

7

8

9

M
e
a
n

a
n

d
9

5
%

C
o

n
fid

e
n

c
e

In
te

rv
a

l

VP/VLBW

Control

*** p<0.001
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Brand New Evidence

• How does VP/VLBW birth affect “real” life
outcomes –

• Risk Taking and Crime – less

• Social Relationships
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Social Relations to Parents, Partner
Relationships and Peers (26 years)

Figure 10. Social relationship with parents, partners and peers z-scores of VP/VLBW compared to FT controls, separately for males and females (Mean: 0) (* p<.05, **
p<.01, *** p<.001)
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Social Relationships

• Parents: good - not different from control
group

• Peers: trouble making and keeping friends, few
friends, little peer support, more often bullied,
few social activities, not belonging to cliques
(explains less risk taking!)

• Partner: 24% VP/VLBW never had sex vs 3%
of controls, fewer romantic partner, more often
beaten if have a partner
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Does it matter for VP Adults life: Satisfaction with
Life Scale (SLS) at 26 years

(VP/VLBW n=171, Control n=169)
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TRCB – Outgoing
6 to 26 years (VP/VLBW n=148, Control n=168)
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At risk for social exclusion and victimisation?

Bullying is defined as

1. aggressive behaviour
or intentional harm-
doing by an individual
or group that

2. is carried out
repeatedly over time in

3. an interpersonal
relationship
characterized by an
imbalance of power
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Winsper, C., Lereya, T., Zanarini, M., & Wolke, D. (2012). Involvement in Bullying and Suicide-Related Behavior at 11 Years: A
Prospective Birth Cohort Study. Journal of the American Academy of Child and Adolescent Psychiatry, 51(3), 271-282.e273.
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Very Preterm children: Preschool
Bullying Involvement
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No differences: Any victim (OR): 0.9 (0.6-1.2); Any bully (OR): 0.7 (0.5-1.0)
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Pure Victims 6 to 13 years of age
(VP/VLBW n=263, Control n=294)
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Mobben und Emotionale Probleme

• Sehr Fruehgeborene haben ein erhoehtes
Risiko gemobbt zu werden

• Gemobbte Kinder (Fruehgeboren oder
nicht) entwickeln haeufiger emotionale
Probleme

• Alle Kinder haben ein Recht ohne Mobben
aufzuwachsen
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Behavioural Phenotype: Summary
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Implikationen fuers Unterrichten

• Plane den Unterricht nach Aufmerksam-
keitsspanne und Arbeitsbelastung

• Geringe Kognitive Arbeitsbelastung -
Erfolgserlebnisse

• moderate bis hohe kognitive
Arbeitsbelastung – individuell und adaptiv
anpassen, langsamere Uebergaenge, mixe
mit Erfolg

• Mathematikaufgaben – besondere
Aufmerksamkeit zum Aufbau des
numerischen Nummernsystems
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Implikationen fuer Bildung und
Intervention

• Groesserer Fokus auf soziale Integration und
soziale Faehigkeiten – schuetze vor Mobben

• Fruehgeborene scheinen sensibler gegenueber
der Umwelt zu sein: “Zum Besseren oder zum
Schlechteren” (Differentielle Empfindlichkeit)

• Benutze dies zur Foerderung des Besseren

• 1. Eltern Training (Vorschulalter, fruehes
Schulalter)

• 2. Programme zum Training des
Arbeitsgedaechtnisses?
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Kollegen, Teilnehmer, Foerderer
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Danke fuers Zuhoeren
D.Wolke@warwick.ac.uk


