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Imagine 3 boys with Duchenne disease: 
 
 
 
 
 
 

 
 

Six minute walk test 
Goal Attainment Scaling 

 
 

‘I want to be able to 
walk’ 

‘I want to be able to eat 
independently’  

‘I want to breathe 
independently’ 

Adam Brian Chris 



 -2     Adam is unable to walk 
 -1     Adam can take 3 steps  
 0      Adam is able to walk for 5 minutes 
 1      Adam can walk for 15 minutes 
 2      Adam can walk longer distances 
 

 
 
 
 
 
 
 

Adam 

 -2     Chris is unable to breathe independently 
 -1     Chris can breathe for 10 minutes 
 0      Chris can breathe for one hour 
 1      Chris can breathe for two hours 
 2      Chris can breathe for at least three hours 

 
 
 
 
 
 
 
 

Chris 
Chris 



Adam 

  
 
 
 
 
 
 
 

‘I want to be able to walk’ 
‘I want to be able to get dressed in the morning’  

‘I want to be able to use my wheelchair without any help’ 
‘I want to be able to play with friends’ 

 

T= 50 + 10 Σ𝑤𝑤𝑖𝑖𝑥𝑥𝑖𝑖
1−𝜌𝜌 Σ𝑤𝑤𝑖𝑖

2+ 𝜌𝜌 Σ𝑤𝑤𝑖𝑖
2 



1. What are your goals, defined in 5 
levels of attainment?  

2. Which goals are most important to 
you? 

3. Intervention 
4. Have you attained your goals?  

Adam Dr. X 



For which diseases could GAS be useful? 



When can GAS be used? 

 

Clinical course 

Acute 

Chronic 

Single acute episode 

Repeated acute 
episodes 

Non progressive 

Progressive in adults 
led by one 

system/organ 

Genetically 
determined 

multidimensional 
multiorgan 

Staged disease 

Life threatening 
Fulminating  

Time to event 
If SOC, back to normal 

Repeated events 
Predictable course 
Clear-cut episodes 

Numer of events, time 

Single organ driven 
Life-long disease  

Predictable course, surrogates 
SOC generally available 

Adults, disabling 
Multidimensional single organ  

Patient reported outcomes, QoL 
Surrogates requiring validation 
Children, life lasting, registries 
Multidimensional multiorgan 
Patient/caregiver otucomes 

Poor SOC 

Poor prognosis 
Subgroups required 
Time to end-points 

Surrogates easily validated 



When can GAS be used? 
Useful: 
 Chronic disease 

 
 Effect of intervention expected on behavioral ability, that 

can be assessed independently 
 

 Concurrent blinded controls 
 
Not useful: 
• Acute, episodic or unpredictable diseases 

 
• Cross-over trials 

 



Practical constraints 
• Time 

 
• Hawthorne effect 

 
• Unknown or unpredictable 

disease course 
 

• Lack of standardization 
 

• Are the chosen goals realistic? 



Has GAS been validated for rare disease drug studies? 



Systematic review 

• Is GAS used in drug studies? 
 
 
• Has GAS been validated in 

drug studies?  
 
 
• Has GAS been validated in 

other studies? 

 
Gaasterland et al., 2016 



Results 
Primary search: 
5459 titles & 
abstracts 

3818 titles & 
abstracts assessed 
for eligibility 

307 full text 
articles assessed 
for eligibility 

58 articles included 

1641 duplicates 
removed 

3511 articles 
excluded based on 
title & abstract 

249 articles 
excluded based on 
full text 



Results 
• Is GAS used in drug studies? 
Yes, Cerebral Palsy (Botox) and 
Alzheimer Disease (Donezepil) 
 
• Has GAS been validated in 

drug studies?  
Hardly 
 
• Has GAS been validated in 

other studies? 
Yes, but often with low quality 

 



How can we further validate GAS? 



Next steps 

 
Validation plan 
 
Maybe during a trial? 
 
Disease specific?  



Thank you for your attention! 
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