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Comorbidites and Risk Measurement

ICD book Chapters
Disease Grouping: DRG, CMG, CRG, ACG

Individual chronic conditions 
Condition counting
Comorbidity indexs

Physician visits
Prescriptions



Charlson Comorbidity Index
559 hospital charts for patients admitted to 

medical services

1 year mortality

RR:  
<1.1 excluded
1.2- 1.4: Weight=1
1.5- 2.4: Weight=2
2.5- 3.4: Weight=3
6.0+     : Weight=6 



Charlson Comorbidity Index
(J Chron Dis 1987,40:337)

1.   AIDS
2.   Cerebrovascular disease
3.   Chronic pulmonary disease
4.   Congestive heart failure
5.   Dementia
6.   Diabetes
7.   Diabetes with complication   
8.   Hemiplegia or paraplegia
9.   Malignancy
10. Metastatic solid tumor
11. Mild liver disease
12. Moderate or severe liver disease
13. Myocardial infarction
14. Peptic ulcer disease
15. Peripheral vascular disease
16. Renal disease
17. Rheumatologic disease

Deyo’s ICD9CM Codes
(J Clin Epidemiol 1992,45:613)

1.   042-044.9
2.   430-438
3.   490-496, 500-505, 506.4
4.   428
5.   290
6.   250-250.3, 250.7
7.   250.4-250.6    
8.   344.1, 342-342.9
9.   140-172.9, 174-195.8,200-208.9
10. 196-199.1
11. 571.2, 571.5, 571.4-571.49
12. 572.2-572.8
13. 410, 412
14. 531-534, 531.4-531.7,534.4
15. 443.9,441,785.4,V43.4,38.48
16. 582-582.9,583-583.7
17. 710.0, 710.1, 710.4,714.0



Elixhauser Comorbidities
(Medical Care, 1998;36:8-27)

1,779,167 Inpatients in California

LOS
$ Charge
In-hospital mortality



Congestive heart failure
Cardiac arrhythmias
Valvular disease
Pulmonary circulation disorders
Peripheral vascular disorders
Hypertension, uncomplicated
Hypertension, complicated
Paralysis
Other neurological disorders
Chronic pulmonary disease
Diabetes, uncomplicated
Diabetes, complicated
Hypothyroidism
Renal failure
Liver disease

Peptic ulcer disease excluding bleeding
AIDS
Lymphoma
Metastatic cancer
Solid tumor without metastasis
Rheumatoid arthritis/collagen vascular diseases
Coagulopathy
Obesity
Weight loss
Fluid and electrolyte disorders
Blood loss anemia
Deficiency anemias
Alcohol abuse
Drug abuse
Psychoses
Depression

Elixhauser’s 30 Comorbidities



Defining Comorbidities

Dx 2-16 & Dx type

Hospitalization

Dx 1-16 Dx 1-16

PreviousPrevious



Development ICD-10 coding 
definitions for comorbidities



Code List 1

All possible ICD-10 codes            

Physicians reviews

Final codes

Code List 2 Code List 3

ICD Definition Development

Clinical definition of conditions            



 ICD-10
 Deyo’s ICD-9-CM
 Updated ICD-9-CM



www.chaps.ucalgary.ca/sas.htm





Mortality results for four countries

Score Canada Switzerland Australia Japan
0 0.36 0.51 0.37 1.53
1 2.43 2.83 2.81 2.60
2 4.24 3.09 5.80 3.75
3 8.51 5.68 8.24 6.25
4 10.26 7.57 11.05 6.55
5 16.54 12.30 15.96 8.13

6+ 13.70 11.40 16.43 16.76
C-

statistics 0.836 0.772 0.840 0.701



Validating ICD-9/10 coding 
definitions for conditions
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4000 Records
July – Dec 2003        
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Difference in prevalence (%)
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Updating and Validating Charlson 
Index Score



International Methodology Consortium for Coded Health Information 
www.IMECCHI.org

Optimal methodologies for deriving knowledge and wisdom from health data.



Updating Charlson Index and Score

55,929 Inpatients in Calgary

1 year mortality

Comorbidities and Weights

In hospital mortality in Canada, 
Australia, NZ, Japan, France, 

Switzerland



Variables Hazard Ratio Updated 
weight

Charlson 
weight

Myocardial infarction 0.99* 0 1
Congestive heart failure 1.91 2 1
Peripheral vascular disease 1.10* 0 1
Cerebrovascular disease 1.10* 0 1
Dementia 2.39 2 1
Chronic pulmonary disease 1.28 1 1
Rheumatologic disease 1.30 1 1
Peptic ulcer disease 1.08* 0 1
Mild liver disease 1.94 2 1
Diabetes without chronic complication 1.12* 0 1
Diabetes with chronic complication 1.22 1 2
Hemiplegia or paraplegia 2.26 2 2
Renal disease 1.43 1 2
Any malignancy, including leukemia and 

lymphoma
2.28 2 2

Moderate or severe liver disease 3.83 4 3
Metastatic solid tumor 6.01 6 6
AIDS/HIV 3.69 4 6
Maximum score# 24 29



Mortality
12 updated  
comorbidities

17 Charlson 
comorbidities

Updated 
score

Charlson 
score

In-hospital 0.882 0.884 0.881 0.879

In 30 day 0.884 0.886 0.883 0.881

In 1 year 0.897 0.899 0.896 0.894

C-statistic for risk adjusted logistic regression predicting mortality 
among 55,929 patients with age≥18 years in Calgary, Canada



Score from Canada France Japan Australia New Z Switzerland

12 updated 
comorbidities

0.828 0.878 0.727 0.825 0.831 0.869

17 Charlson 
comorbidities

0.825 0.882 0.723 0.808 0.836 0.876

C-statistics for logistic regression model with inhospital mortality

Am J Epidemiology, In press



Questions

hquan@ucalgary.ca

mailto:hquan@ucalgary.ca�
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