
BHOS provides a clinically interpretable 6-level measure of post-stroke brain health by integrating functional disability and cognitive 
impairment, overcoming the limitations of single-domain outcome measures.
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• Post-stroke functional 
disability and cognitive 
impairment frequently 
coexist and jointly 
determine overall brain 
health

• mRS captures physical 
disability only and does not 
account for cognitive status

• Cognitive impairment 
substantially modifies real-
world outcomes

• An integrated, clinically 
interpretable brain health 
outcome is needed

• The Brain Health Outcome 
Scale (BHOS) was 
developed to integrate 
functional and cognitive 
outcomes

• Prospective stroke registry 
(n = 1,668)

• 24-cell matrix crossing 
mRS (0–5) and cognitive 
strata defined by K-MMSE 
z-scores

• Polyomino-based grouping 
applied to ensure clinical 
contiguity and 
interpretability

• A total of 408,500 
candidate configurations 
were evaluated

• The optimal 6-group BHOS 
was selected based on the 
highest Welch’s F-statistic

• K-IADL was selected as 
the reference outcome 
representing real-world 
functional independence 
and brain health

• Final BHOS was selected from the top 

20 configurations based on Welch’s F-

statistic

• BHOS showed clear ordinal gradient 

from optimal to severe brain health

• BHOS explained more variance in K-

IADL than conventional classifications:

-BHOS: R² = 0.374

-mRS alone  :R² = 0.198

-MMSE alone : R² = 0.277

• BHOS captures 

multidimensional post-

stroke brain health

• BHOS resolves 

discordance between 

physical and cognitive 

recovery

• BHOS provides a more 

sensitive and clinically 

meaningful outcome 

measure

• BHOS is applicable to 

clinical trials and routine 

stroke care
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