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Overview of Pediatric Rare Disease
Development of the SHAPE-UP

• WHO estimates a population of 93 million children aged 0-14 with moderate to severe 
disabilities (WHO, 2004)

• Orphanet database states that approximately 4% of the total world population is 
affected by a rare disease at any given time (Nguengang et al 2020)

• Musculoskeletal (MSK) conditions are among the most prevalent type of chronic 
pediatric conditions worldwide. (Bradley et al, 1994 Brooks 2006)

• Pediatric rare diseases are often complex and chronic with limited treatment options 
(EURODIS, 2022)

• Arthrogryposis Multiplex Congenita (AMC) is a rare group of conditions characterized 
by joint contractures in two or more body areas (Cacheco et al, 2019)

• Occurring in 1/3000 live births, AMC describes multiple contractures at birth. These 
contractures affect joint mobility and muscle development in the upper and lower limbs, 
spine and jaw, with involvement of the upper extremity (UE) in 73% of 
children, thus limiting independence in daily activities and mobility
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Stakeholder Engagement in Outcome Measure Development
Development of the SHAPE-UP
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Content Development
Development of the SHAPE-UP

Stakeholder Engagement

• Nominal Group Technique with people 
with lived experience (parents)

• Three-round Delphi  survey (clinicians) 

Stakeholder engagement in the development of an upper 
extremity outcome measure for children with rare musculoskeletal 

conditions (Research Involvement and Engagement, 2023)
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Outcome Measures Currently in Use
Development of the SHAPE-UP
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Content Development
Development of the SHAPE-UP

Scoping Review 
• Identified pediatric performance-based 

outcome measures for evaluating UE 
function 

• Linked items/constructs to the International 
Classification of Functioning, Disability & 
Health (ICF)

• Majority of items in these outcome measures 
were linked to mobility and fine hand use by 
the ICF

Pediatric performance-based outcome measures for 
upper extremity function: Scoping Review  (CJOT, 2023)



7  

Shriners Hospital Arthrogryposis Pediatric Evaluation 
SHAPE-UP
Development of the SHAPE-UP
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SHAPE-UP PILOT STUDY
Development of the SHAPE-UP



Methods/Results
Development of the SHAPE-UP

Sample: children with AMC (n=92; female=58%; age:1-21 years)

Methods: Pilot SHAPE-UP administered across six Shriners’ sites 
   - Canada, USA 

 Data Analysis: Data were assessed for ‘goodness of fit’ of the model (task 
completion) using Rasch analysis 

    -evaluate its content and construct validity, reliability,   
     appropriateness of response categories.

•    Sample size was proportionately large for this rare condition
 -Insufficient to definitively establish unidimensionality and internal 

consistency of the items.



SHAPE-UP PILOT: Revisions
Development of the SHAPE-UP

• Task Completion Scale revised 
• 5 scores       3 scores (0-2)
• 11 tasks        7 tasks

• Adapted Equipment and Physical Assistance
• Compensations 

Yes- Mark Albert is the Chair of Information Science and runs a AI summer school.
Our project was paired with a student team last summer and we now continue working with them (agreement signed) so that the UNT team will use AI to automate a clinically relevant score for SHAPE-UP using pose estimation and convolutional neural networks applied to 2D (1 camera) and 3D videos (2 cameras front and lateral to reconstruct 3D) of 120 children with AMC from 6 hospital sites in Canada and USA- clinicians will provide "labels" or categories of scores form SHAPE
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Next steps: SHAPE-UP + AI=?



Current Progress
Development of the SHAPE-UP

• IRB acceptance at all 6 participating sites 
• Signed agreement with University of North Texas
• 3 participants recruited, test-retest and utility 

interviews completed 
• Addition of another camera to get 3D images to 

capture compensations of the trunk



Clinical Relevance of SHAPE-UP
Development of the SHAPE-UP

• Characterizes and documents functional status of 
 the UE in children and youth with AMC

• Addresses the uniqueness of children with AMC
• Task completion
• Joint analysis and compensations
• Tasks consist of UNILATERAL, BILATERAL and 

BIMANUAL UE performance
• Items span the complete range of difficulty



Summary
Development of the SHAPE-UP

•This AMC-specific outcome measure  informs clinical 
decision-making in the treatment of the upper extremity.

•The inclusion of clinicians and others with lived experience 
in the process of test item generation ensures that the 
SHAPE-UP is relevant and meaningful to the users.

•SHAPE-UP provides a standardized description of task 
completion and joint analysis to guide individualized 
treatment planning and assessment of treatment outcomes 
in AMC. 
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