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Introduction

Multimorbidity:
•Same patient has multiple diagnoses / diseases. 

 Example: Diabetes and heart disease.
•Majority of costs in health care come from 

 multimorbid patients
•Clustering of diagnoses could help understand 

 multimorbidity. 
•Better coordination of treatments for different 

 diseases.



Patient data

N = 9149, Total number of patients 



Key concepts

N = 9149, Total number of patients 
num(A) = Number of patients having diagnosis A 
 
Example: A = Sleep disorders,

 
B

 
= Asthma

num(A) = 365 have Sleep disorders 
num(B) = 965 have Asthma

Probability of Sleep disorders, p(A) = 365/9149 = 4% 
Probability of asthma, p(B) = 965/9149 = 10%



Key concepts: Expected vs. 
Observed

Assuming statistical independence, expected number of patients with both asthma and 
sleep disorders:

expected = p(A)⋅p(B)⋅N = 10%*4%*9149 = 38

Actual observed number in data:

observed = 138

o/e=observed/expected = 138/38 = 3.6 times higher than expected



Graph of diagnoses
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(Subgraph of the 237 diagnoses) 



Objective function for clustering

W = sum of weights inside cluster
n = number of pairwise links
f = SUM(W/n) = Average weight inside all clusters

Maximize f using iterative optimization (work in 
progress)



Resulting clusters (2 out of 30)
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Result cluster 2/10
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Result cluster 3/10



Result cluster 1/10



Conclusions
• Currently different diagnoses are treated separately

• Treating a related diseases together can be more cost 
effective

• In training new doctors, could optimize skill sets based 
on how diagnoses are connected
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