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Bayes’ Theorem   



Risk Assessment and Categorization 

1. What are Risk Assessment and and  
Categorization 

2. How good is optimal risk categorization  

3. What is better short term or long term  

4. How to assess for diverse outcomes 

5. Contextualizing risk categorization with its 
consequences    
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Risk Assessment  

• Male sex = 4 times risk 

• Over 60 = 2 times risk 

• Divorced = 1.5 times risk 

• Any psychiatric history = 5 times risk 

• Suicide ideas = ??? = 1.5 times risk 

• Significant illness = 1.5 times risk 

 



Risk Categorization 

• 4 or more we define as a high risk 
category 

• Probably confers an odds of suicide of 
about 6 

• What does this actually mean?  



Part 2 Risk Categorization 

Low Risk High risk 

No suicide   True negative  False Positive  

Suicide  False negative  True Positive  



Definitions  

Metric Definition  

Incidence  Proportion of cases per unit time 

Sensitivity Proportion of violent cases classified as high risk 

Specificity Proportion of non-violent cases classified as low risk 

Positive Predictive Value Proportion of high risk cases becoming violent 

Odds ratio Increased likelihood of violence in the high risk group 
when compared to the low risk group 



Sensitivity Versus Specificity 

 



Annual incidence of adverse events in 
schizophrenia 

Adverse event  Annual incidence  

Any violence  10-30% 

Any self-harm  10% 

Criminal violence  1-4% 

Suicide  0.5-1% 

Homicide  1 in 10,000 

Homicide of a stranger  1 in 140,000 



 



Hypothetically Excellent Risk 
Assessment Tool (HEART) 

• 80% sensitivity, 80% specificity 

• Superior to the MacArthur risk 
assessment instrument 75% and 
75% 

 



Common event 20% incidence of  
Any violence 

Low Risk High risk 

No violence = 800 640 160 

Any violence = 200 40 160 



How well does the HERAT perform for 
a  common event , Any Violence 

• Correctly classified cases = 80% 

• Misses cases = 20% 

• Odds of violence in high risk group= 
(160/320)/(40/680) = 8.5 

• Proportion of violent in high risk =50% 

• Number High Risk needed = 2 

 

 



Uncommon event 2% - arrest for 
violence 

Low Risk High risk 

No Arrest for violence = 980 784 196 

Arrest for Violence = 20 4 16 



How well does the HERAT perform 
with an uncommon event such as 

Arrest for Violence 
• Correctly classified cases = 80% 

 
• Missed cases = 20% 

 
• Odds of violence in high risk group 

= (16/196)/(4/748) = 15 

 
• Proportion of violent in high risk =7.5% 

 
• Number High risk needed = 13 

 
 



Rare event 1 in 10,000 - Homicide 

Low Risk High risk 

No Homicide = 99 990 79 992 19998 

Homicide = 10 2 8 



How well does the HERAT perform 
with a rare event such as Homicide 

• Correctly classified cases = 80% 
 

• Missed cases = 20% 
 

• Odds of violence in high risk group 
= (8/20 006)/(2/79994) = 16 

 
• Proportion of violent in high risk =.04% 

 
• Number high risk needed = 2500 

 
 



Summary 

Incidence  Missed cases  Correct 
classifications  

Number high 
risk needed 

Any violence  20% 20% 50% 2 

Arrest for 
violence 

2% 20% 7.5% 13 

Homicide  1 in 10,000 20% 0.04% 25,000 

Stranger 
homicide  

1 in 140,000 20% .003% 35,000 



Part 3. Short vs Longer term 

 



Short term versus Long term 

Incidence of 
assault 

Missed cases  Proportion 
violent in high 
risk groups 

Number 
needed to 
assess 

1 week .4% 20% 1.6% 62 

1 month 1.7% 20% 6% 17 

6 months  10% 20% 30% 3 

1 year 20% 20% 50% 2 



Part 3. Violence versus Self Harm 1 

 



Violence versus self harm II 

 



Self Harm Vs Violence 

• Not possible to optimally assess for these two 
feared outcomes.  



Part 5. Contextualizing risk assessment 

• Rare events are always associated with a low 
proportion of cases in high risk groups 

• Therefore, any treatment instigated on the 
basis of risk assessment needs to be benign, 
so as to be acceptable to false positives 

• In the real world, low risk patients make up 
50% of adverse cases  

• Why then not provide the benign treatment to 
all.  



What do these men have in common  

• Niels Bohr 

• Winston Churchill 

• Albert Einstein 

• Benjamin Disreali  

• Enrico Fermi 

• Groucho Marx 

• George Bernard Shaw 

• Mark Twain  



 



all are thought to have said…. 

 

Prediction is very difficult,  

 

especially about the future.  



Solution  

• Treat risk factors irrespective of overall risk 
category 

• Treat current harm on an urgent basis 

• Abandon risk categorization as a way of 
allocating resources 

• Delete risk criteria from mental health laws 

• Move to capacity based laws 

 


