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1) Brief background: 
• Cerebral palsy, early identification  

2) Overview of PROMPT study

3) Description of Phase 2: 
• Methods and Results 

4) Future directions, Significance 



1) Early identification is endorsed by 
pediatric societies.

2) Early detection by primary care providers 
a challenge.

3) Referral to rehabilitation may not co-
occur with referral for diagnosis by 
specialist.

4) High parental dissatisfaction with process.



Identification of CP in Non-NICU Setting

 Brain injury typically occurs before birth

 gradually unfolds in infancy

 According to CP registries in Canada and Australia

 41% children with CP were born premature

 Almost half of children with CP do not have a high-risk 
delivery or complicated perinatal course

Many should therefore be identified by their 
community-based primary care physician



Identification of CP

 Most children with CP are classified as Level I 
or Level II on the GMFCS

 Canadian registry: 58%

 Australian registry: 60%

might be more challenging to detect early
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 Will create the knowledge 
needed
 For users/by users for early 

detection and appropriate 
referral 

 Will apply this knowledge 
in a format that is 
 simple, user-friendly

 with multiple options for 
uptake and use

PHASE 1: Scan of Current Practice
 Map current Canadian referral 

practices to medical/rehab 
specialists

PHASE 2: Consensus Building
 Identify clinical attributes for 

early detection (GROUP A)
 Determine which rehab 

specialists should be referred to 
(GROUP B)

 Determine best KT tool formats 
for different users (GROUP C)





i) share relevant evidence
 Age at referral for diagnosis and to 

rehabilitation services
Boychuck, Z., Bussières, A., Goldschleger, J., Majnemer, A., & The PROMPT Group. Current 
state of knowledge regarding age of referral for diagnosis of cerebral palsy: A scoping review. 
(Manuscript in preparation). 

 Attributes associated with early-identification 
of cerebral palsy
Garfinkle, J., Boychuck, Z., Li, P., Bussières, A., Majnemer, A., & The PROMPT Group. What 
Early Clinical Signs Should PROMPT Referral for Diagnosis of Cerebral Palsy? A Scoping 

Review. (Manuscript in preparation). 

 National environmental scan results

ii) use consensus methods to generate     
attributes for referral



 Scoping review 1 (Arksey & O'Malley,2005; Levac, Colquhoun, & O'Brien, 2010)

“What is known from the existing literature about age-at-referral for diagnosis 
of children suspected of having cerebral palsy?” 

• A review of the 10/693 studies 
 (n=1) study focusing on age-at-referral for diagnosis 
 (n=2) focusing on age-at-referral to rehabilitation services 
 (n=7) focusing on age-at-diagnosis
 (n=1) focusing on age-at-rehabilitation intervention

• Factors identified as being potentially predictive of earlier referral:
 referral source 
 a complicated birth history 
 type of CP and/or severity of motor impairment 



 Scoping review 2 (Arksey & O'Malley,2005; Levac, Colquhoun, & O'Brien, 2010)

“What is known from the existing literature concerning the identification of 
clinical attributes for the early detection of CP?” 

• Literature is sparse and inconsistent.

• Clinical attributes mainly derived from reviews/commentaries and varied in 

range of age cut-offs.

• Further research should focus on evaluating the contribution of the clinical 

history, developmental milestones, and neurologic exam towards the early 

identification of CP. 



 National environmental scan
 Medical chart reviews, Canadian CP Registry 

 3 provinces (AB, ON, QC), 8 clinical sites

 A marked delay in age-at-referral to medical and 
rehabilitation specialists was found in an 
important subset of children with CP:
 children referred from primary care compared to specialists

 children with hemiplegia and especially diplegia

 children with less severe motor dysfunction (GMFCS 1 and 2)



1. Silent idea generation 
(private)

2. Round-robin recording of ideas        
(master list compilation)

3. Serial discussion of ideas  
(clarification of ideas; merging of similar 
responses)

4. Preliminary voting/rating 
(private)

5. Discussion and consensus establishment 
(results shared with group)

Nominal Group Technique



Role of Participants

 Listen to available 
evidence on this topic.

 Develop a list of attributes 
individually, then 
collectively.

 Rate attributes to create 
consensus.

Output of the Meeting

 Develop a list of clearly 
defined early signs of CP; a 
list of rehabilitation 
recommendations 

 Determine if a second 
round of consensus groups 
are needed.

 Final lists will be refined 
and validated by a Delphi 
process with international 
experts.



 Question: What are the early signs of cerebral palsy 
(CP) that should prompt referral for diagnosis?

 Participants (N=13): 
 primary care physicians (pediatricians) 

 medical specialists (pediatric neurologists, developmental pediatricians) 

 parents of children recently-diagnosed with CP 

 researchers 

 rehab clinicians with expertise in CP (occupational therapist, physical therapist, social worker)



 Question: What are the early signs of cerebral palsy (CP) that 
should prompt referral for diagnosis?

 Six attributes were identified that should prompt referral for diagnosis:
 early handedness < 12 months

 stiffness or tightness in the legs between 6-12 months

 persistent fisting > 4 months

 persistent head-lag > 4 months

 delayed sitting/not sitting unsupported > 9 months

 any asymmetry of movement or posture

 Also, two attributes were identified that should be considered as ‘warning 
signs’:
 persistent startle reflex > 6 months

 consistent toe-walking or asymmetric-walking > 12 months 



• Question: At the time children are being referred to a medical 
specialist for diagnosis, which health professionals other than 
physicians should children suspected of having cerebral palsy 
also be referred to?

• Participants (N=13): 
 Medical specialists (pediatric neurologists, developmental pediatricians)

 Parents of children recently-diagnosed with CP

 Researchers

 Rehabilitation specialists with expertise in CP 
 occupational therapists

 physical therapist

 social worker

 speech-language pathologist



• Question: At the time children are being referred to a medical specialist for 
diagnosis, which health professionals other than physicians should children 
suspected of having cerebral palsy also be referred to?

Five recommendations were identified:

1. Motor intervention specialist (PT and/or OT)  for ALL

2. Speech-language pathology  IF Communications delay

3. Audiology IF parental concern and/or communication delay

4. Functional vision specialist  IF vision concern (not fixating, following, tracking)

5. Feeding specialist (e.g. OT, SLP, local expertise)  IF feeding difficulties (e.g. poor 

sucking, swallowing, choking, not gaining weight)



• The results of these two consensus groups are currently being validated through 

an online Delphi survey.

● Approximately 50 international experts in the field of CP and child 

development (‘content experts’) are participating (Canada, United States, 

Europe, Australia).

● This Delphi process will enable us to come to final consensus of ‘the attributes’ 

and ‘referral recommendations’ for the KT tool through an iterative sequential 

process.



Profession % (n)

Child neurologist 12.8 % (5)

Developmental 
pediatrician

28.2 % (11)

Occupational therapist 20.5 % (8)

Physical therapist 17.9 % (7)

Other 20.5 % (8)

Total N=39

Country of Practice Frequency (n)
Asia 1

Australia 15

Canada 9

Europe 5

United States 8

Other 1

Total 39

Years since obtaining 
professional degree

Frequency (n)

5-10 2

11-20 10

21-50 26

50+ 1

Total 39



• Clinical attributes to prompt referral for diagnosis of CP:

Attributes
One or more of the following:

Agreement 

on inclusion

Agreement 

on wording

1. The child demonstrates early handedness before 12  

months of age.

97.4% 65.8%

2. The child demonstrates stiffness or tightness in the legs 

between 6-12 months of age (e.g. unable to bring their toes 

to mouth during diapering).

100% 69.2%

3. The child demonstrates persistent fisting of the hands 

beyond 4 months of age.

100% 89.7%

4. The child demonstrates a persistent head lag beyond 4 

months of age.

97.4% 84.2%

5. The child is not able to sit without support beyond 9 

months of age.

100% 76.9%

6. The child demonstrates any asymmetry in posture or 

movement.

84.6% 63.6%



• ‘Warning Signs’ to monitor by the primary care 
providers rather than PROMPT referral for diagnosis; 
recommendations for monitoring 

Attributes

One or more of the following:

Agreeme

nt on 

inclusion

Agreemen

t on 

wording

1. The child demonstrates a persistent startle (Moro) reflex beyond 6 

months of age.

87.2% 85.3%

2. The child demonstrates consistent toe-walking or asymmetric-walking 

beyond 12 months of age.

84.6% 78.8%



• Referral recommendations to rehabilitation specialists 
and other health professionals by primary care 
practitioners, to occur simultaneously with referral to a 
medical specialist for diagnosis.

Referral recommendations Agreement on 

inclusion

Agreement on 

wording

1. All children should be referred to a motor intervention specialist (e.g. occupational 

therapist and/or physical therapist)

94.7% 72.2%

2. If the child manifests a delay in communication they should be referred to a speech-

language pathologist.

100% 76.3%

3. If the child manifests hearing concerns, a referral should be made to an audiologist. 100% 84.2%

4. If the child manifests vision difficulties (e.g. not fixating, following, and/or tracking) a 

referral should be made to a functional vision specialist (e.g. optometrist or occupational 

therapist).

84.2% 59.4%

5. If the child manifests feeding difficulties (e.g. poor sucking, swallowing, choking, not 

gaining weight) a referral should be made to a feeding specialist (e.g. occupational 

therapist or speech-language pathologist).

73.7% 73.0%



 We formed an Advisory Panel of local and national content-experts and 

knowledge-users (a subset of participants from the two consensus groups)

 focused on items with less than 70% agreement on the wording of the 

items, or where participant feedback indicated revisions to the wording may 

provide better clarity.

 Data collection is ongoing for Round 2, should be complete in coming week.

 The actual final wording of the items will be determined in collaboration with 

knowledge-users (primary care practitioners, parents) once we start building the 

tool, 

 to  optimize clarity, and 

 to increase its acceptability and likelihood of use. 



• Developing the KT tool (format)
Interviews/focus groups
Primary care providers/ parents
Different formats (e.g. smartphone or web-based 

application, multimedia videos)

• Pilot testing for feasibility



• Almost half of children with CP do not have a 

complicated birth history

 It is imperative that user-friendly KT tools are 

developed to enhance early-detection and referral-

strategies by primary care practitioners and parents.



• The anticipated impacts of the PROMPT study are three-fold:

Primary care providers will have the knowledge and capability 

to detect attributes associated with CP early, prompting 

simultaneous timely referral to medical and rehabilitation 

specialists;

Rehabilitation specialists initiate therapeutic interventions 

much earlier at a critical period of brain development, optimizing 

outcomes;

Parents will be more rapidly informed and better engaged in the 

process of detection, and will benefit from early access to 

resources and family supports.
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