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COGNITION IN INFANTS WITH 
CEREBRAL PALSY:
EVIDENCE BASED ASSESSMENT 
AND TREATMENT
Dr Cathy Morgan
Senior Research Fellow
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QUESTIONS

Can you really reliably 
assess children with 
CP at a really young 

age?

So is it "too late" to 
assess children with CP 

cognitively at a later 
age? Do you sort of miss 

some window of 
opportunity to intervene?
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Favours EIFavours Control

COGNITIVE OUTCOMES - Infancy COGNITIVE OUTCOMES- preschool

Favours Control Favours EI

EVIDENCE OF NEUROPLASTICITY FROM 
EXPERIENCE DEPENDENT INTERVENTIONS
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EARLY DETECTION AND 
EARLY INTERVENTION 
SUMMIT 2014
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COGNITION IN CP

Novak, Hines et al 2012 Sherwell et al 2014

….cannot use 
standardised 
assessments of 
cognition 
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Motor Impairment
GMFCS/MACS level?

GMFCS I-III
MACS I

Communication 
Impairment?

NO

Visual / Visual 
Perceptual 

Impairment?

NO

CMMS-3
Leiter-R 
PPVT-III 
PTI-2 
RCPM 
SB-5 
WAIS-IV 
WISC-IV
WPPSI-
III

YES

VCI of: 
WAIS-IV 
WISC-IV 
WPPSI-
III

*no 
visual 
compone
nts

YES

Visual / Visual 
Perceptual 

Impairment?

NO

Leiter-R
*nonverbal 
/ language 
free

CMMS-3 
PTI-2 
RCPM
PRI of: 
WAIS-IV 
WISC-IV 
WPPSI-III

YES

Lack of 
appropriate 
standardized 
cognitive 
assessments
Substitute 
with parent & 
teacher 
checklists of 
cognitive 
development 
& adaptive 
behaviour
and 
observations

GMFCS IV-V 
MACS II-V

Communication 
Impairment?

NO

Visual / Visual 
Perceptual 

Impairment?

NO

CMMS-3
Leiter-R 
PPVT-III 
PTI-2 
RCPM
VCI of: 
WAIS-IV 
WISC-IV 
WPPSI-III
*minimal 
motor

YES

VCI of: 
WAIS-IV 
WISC-IV 
WPPSI-III
*minimal 
motor 
compone
nts
*no visual 
compone
nts

YES

Visual / Visual 
Perceptual 

Impairment?

NO

Leiter-R
*nonverbal 
/ language 
free

CMMS-3 
PTI-2 
RCPM

YES

Lack of 
appropriate 
standardized 
cognitive 
assessments
Substitute 
with parent & 
teacher 
checklists of 
cognitive 
development 
& adaptive 
behaviour 
and 
observations

Clinical reasoning tool for assessments
of intelligence (IQ) for childrenwith
cerebral palsy

Foo et al, 2012
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  Identify appropriate or low 
motor/motor free cognitive 
assessments for infants less than 2-
years of age, with CP or motor 
impairment

 Evaluate the clinimetric properties of 
these assessments 

 Make recommendations about which 
of these tools are appropriate for 
discriminative, predictive and 
evaluative purposes.

AIMS

12Copyright © 2019 Cerebral Palsy Alliance. All rights reserved. Morgan et al, 2018
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What are the most valid, reliable and 

sensitive to change measures of cognitive 

function in infants with/at high risk of 

cerebral palsy?

�������%�& '��(�� �
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�� �')�(�� � : infants aged 0-2 with or at 
risk of motor impairment

�� (��*�� (�� � : assessments of cognition 
(based on original search)

�� $ ������ � -none

� '(�� $ �+�clinimetric properties

14Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.

STUDY SELECTION

Exclusion criteria:

✘ Full text unavailable

✘ Cross cultural validity only

✘ Languages other than English

✘ Out dated versions of assessments were used

Inclusion criteria:

 Mean age <24 mths

 ≥ 50% sample had motor 
impairment

 Cognition assessed

 ≥ 1 psychometric property 
evaluated

 Motor free/low motor 
assessments of any cohort

15Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.

RATING QUALITY & MAKING 
RECOMMENDATIONS
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3339 potential 
studies identified 

of 26 assessments

Full text evaluation 
of 50 relevant 

papers

35 excluded after full text 
review

20 papers 
included in review

3289 excluded after 
screening titles and 

abstracts

9 assessments 
with relevant data

5 included after hand 
searches
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RESULTS: 
TEST PARTICIPANTS PSYCHOMETRICS

ASSESSED
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LOW MOTOR/MOTOR FREE ASSESSMENTS 

TEST PARTICIPANTS PSYCHOMETRICS

Low Mot/Vi 
BSID-III

1 study

N=104
TD +Motor +/- sensory 
impairment

Validity
(Concurrent with 

BSID-III)

EXCELLENT

FAGAN
7 studies

N= 18-196
Mixed TD and High risk

Validity
Reliability

POOR-GOOD
POOR

Mayes Motor 
Free
Compilation
2 studies

n=34/ n=50
Typically developing

Validity
(concurrent with BSID-

II)

FAIR-GOOD

20Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.

Low level of 
evidence

Low level of 
evidence

Inconsistency 
of results

Inconsistency 
of results

Weak 
recommendations

Weak 
recommendations
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1. It is important to understand if an infant with 
CP has a cognitive impairment in order to 
inform intervention plans.

2. The choice of assessment of cognition for 
infants 0-2 with CP should be made with the 
purpose of the test in mind (discrimination, 
prediction or evaluation) and after assessment 
of the child’s motor ability.

3. Children with impaired upper limb function 
should be tested on a low motor or motor free 
assessment such as the Mayes Motor-Free 
Compilation or the Low Motor/Vision version 
of the BSID-III. 

CONDITIONAL +CONDITIONAL +

4. The CAT-CLAMS and the Fagan Test of Infant 
Intelligence have the highest sensitivity for 
predicting a later cognitive impairment in infants 
with a motor impairment

5. When evaluating the effects of intervention, 
only the Mullens Scales of Early Learning has 
evidence for responsiveness in infants with motor 
impairment

22Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.
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QUESTIONS

What's the 
recommendation for 
cognitive assessments for 
children with CP in 
Australia? Do you have 
national guidelines?

Low Motor Bayley Study

• Validate the translation of BSID‐III LM/LVVi from 

Dutch to English.

• Compare how children with Mini MACS scores 
of 2-5 perform on the cognitive and language 
domains of the LM/LVVi BSID-III compared to 
the standard BSID-III.

• Look at administrator experience of 
conducting the LM/LVVi BSID-III compared to 
the standard BSID-III with children with 
reduced manual abilities. 

FUTURE DIRECTIONS

24Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.
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What is the effectiveness of early 
intervention for improving the 
cognitive skills of infants (0-2 years 
old) with/at high risk of cerebral 
palsy?

���)A �� �� �(�*��
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Reddihough et al 
(1998)

U H H H H H H

Ohgi et al (2004) U L H L L L L

Morgan et al (2016) L L U L L L L

Blauw-Hospers et al 
(2011)

H H H L H H U

Badr et al (2006) L H H L H H H

Palmer et al (1988, 
1990)

H H H L L L L

Mayo (1991) L U U L U H H

Nelson et al (2000) H U U L U H H

Weindling et al 
(1996)

L L L L H U U

Harbourne et al 
(2019)

L L H L L L H

Hielkema et al 
(2019)

L U H L L L U

�� �%��� �����B�� ��2�����;;��(�

1. Immediate referral for intervention 
after “high risk” diagnosis

2. Parent-set goals that are task specific, 
with appropriate level of challenge

3. Build parental capacity for attachment 
& expertise

BEST PRACTICE 
PRINCIPLES

27Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.

Targeted cognitive interventions:

• self-generated movements with 
consequences

• social interaction

• multi-modal

• parent participation

• early years enrichment

RECOMMENDATION

28Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.

Strong 
Recommendation 
(For) Cognitive 
Intervention
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Generic Developmental Education Alone 
&/or Sole Focus on Passive Movement

RECOMMENDATION

29Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.

E.g. NDT, handling, postural reactions for 
cognitive development

Conditional 
Recommendation 
(Against)

• Very few psychologists working in CP

• All babies under 2 have cognitive 
assessments…despite the limitations of the 
tests

• mMACS I –III use regular tests with 
accommodations as required

• mMACS IV-V more difficult

• All therapists work to embed cognitive skills in 
therapy based on goals and via play

• mMACS IV-V very early use of technology eg
switching 

HOW WE WORK….

30Copyright © 2019 Cerebral Palsy Alliance. All rights reserved.

In Sweden, many neuropsychologists 
spend a lot of time working with kids with 
neuropsychiatric diagnoses such as 
autism and ADHD, leaving less time for 
kids with CP. What is it like in 
Australia/your clinic?

- Are psychologists part of the 
multidisciplinary team that cares for kids 
with CP? Is that the norm?

��B� � 1 )����$ �� (�

ASSESSMENT

Dr Ingrid Honan
Ms Abigail Allsop
Prof Iona Novak
Prof Nadia Badawi

INTERVENTION

Dr Stacey Dusing
Dr Reggie Harbourne
Prof Linda Fetters


