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• Overview of CRGs
• Program Identification
• Member Selection
• Case Load Management
• Evaluating Care Management and Provider 

Performance
• Sales and Retention
• Other Applications for Predictive Model

Outline of the Session



Reproduction, sharing, forwarding or distributing of this document or any information contained in this document is prohibited without prior written authorization of CareAdvantage, Inc.
All copyrights in and to CRGs and APR-DRGs are owned by 3M.  All rights reserved.  

All copyrights in and to the algorithms other than CRGs and APR-DRGs presented in this report, are owned by CareAdvantage, Inc. All rights reserved. 

• Clinical Risk Groups (CRGs) developed by 3M 
Health Information Systems
- Developed by clinicians and actuaries
- Utilizes diagnosis codes, selected procedure codes and pharmacy 

information form claims to classify members
- 271 chronic diseases creating about 1,100 case mix and severity 

categories
- Each member of the population is assigned to a single mutually 

exclusive category based on their clinical information/experience
- Recommend minimum of 2 years of medical and pharmacy data

Underlying Algorithm:  CRGs
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• “Severity” is used to describe a disease with 
multiple co-morbidities or “with 
complications”

• “Case mix” and “severity” maybe used 
ambiguously

• Added value when models distinguish and 
display grades of case mix and levels of 
severity

“Severity”
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Underlying Algorithm:  CRGs

1 Healthy Non-user vs. user distinctions

2 One or More Significant Acute Diseases Chest pain

3 One Minor Chronic Disease Hyperlipidemia or Migraine

4 Multiple Minor Chronic Diseases Hyperlipidemia and Migraine

5 One Major Chronic Disease Diabetes or Asthma

6 Two Significant Chronic Diseases Asthma and Hypertension

7 Three or More Chronic Diseases CHF, Diabetes & COPD

8 Complicated Malignancies Lung Cancer or Brain Malignancy

9 Catastrophic Conditions AIDS, Dialysis or Ventilator Dependent

Example:  Quantify Health Status and Cost Drivers



Reproduction, sharing, forwarding or distributing of this document or any information contained in this document is prohibited without prior written authorization of CareAdvantage, Inc.
All copyrights in and to CRGs and APR-DRGs are owned by 3M.  All rights reserved.  

All copyrights in and to the algorithms other than CRGs and APR-DRGs presented in this report, are owned by CareAdvantage, Inc. All rights reserved. 

Case Mix and Severity Grid
Diabetes Distributed within a Case Mix and Severity Matrix for a 

Representative Commercially Insured Population of 250,000
                                                                  Severity Level 

             Case Mix Type 1 2 3 4 5 6 
1 Healthy 

2 One or More Significant Acute 
Diseases 

3 One Minor Chronic Disease 
4 Multiple Minor Chronic Disease 

 

5 One Significant Chronic 
Disease 2290 665 227  57  

6 Two Significant Chronic 
Diseases 3718 1430 963 631 239 29 

7 Three or More Significant 
Chronic Disease 372 285 378 96 79 35 

8 Complicated Malignancies 1 40 68 52 19  
9 Catastrophic Conditions 3 23 9 17 17 9 
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Reports and Analyses

Over 55% of Total Dollars Spent

Quantify Health Status and Cost Drivers
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Reports and Analyses
Quantify Health Status and Cost Drivers

31% of the population
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Reports and Analyses
PMPM by Status and Severity

Severity

Status
1

Member
PMPM

2
Member
PMPM

3
Member
PMPM

4
Member
PMPM

5
Member
PMPM

6
Member
PMPM

One Chronic 
Disease

1,984
$54

720
$210

388
$165

83
$170

Two Chronic 
Diseases

3,304
$148

1,501
$277

1,199
$310

810
$513

323
$870

31
$998

Three or More 
Chronic Diseases

388
$363

273
$405

381
$918

97
$1,348

64
$2,689

32
$2,130

Catastrophic 
Conditions

3
$78

8
$1,289

13
$2,918

16
$3,537
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Disease Program
Identification
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• Which diseases are costing the most?
• Which diseases are projected to cost the most?
• Which diseases have:

- High utilization
- Potentially avoidable complications/admissions
- Gaps in care

• What is the size of the population with the disease?
• Internal or external management?

Programs should be member centric

Program Identification
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Disease Drivers
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Member Selection
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• Past cost and utilization thresholds
• Predicted cost
• Predicted utilization:  risk of admission
• Compound risk index (cost, utilization, 

complications, gaps in care)
• Potential Under/Overutilizers
• Disease progression indicator
• Pre-disease identification (false positives)

Methods to Identify 
High Opportunity Members
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Cost and Utilization Thresholds
Members with Diabetes and Acute Stay >=1/(12 mos) OR 

ER>2/(12 mos) AND IP cost>$10K
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Potential Under - Utilizers
Diabetes(Expected Cost)–(Actual Cost) >=$10K(~7% of population with DM)   

“Expected Cost” = Retrospective predicted cost 
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Potential Under - Utilizers
Diabetics who are deteriorating )~4% of population with DM      

“Deteriorating”=Significant increase in burden of illness index
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Pre-Disease Identification
36% of those initially risk stratified to unconfirmed DM in Year 1 transition to 

confirmed diabetes Year 3-4.  
Predictors: male>female and age>40

0%

20%

40%

60%

80%

100%

% of Total

0-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66+

Age Groups

Unconfirmed Diabetics by Age and Gender 
Who Became Confirmed in 3-4 Yrs

F M Initially Unconfirmed
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Case Load Management
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• Case Management Society of America and 
National Association of Social Workers
- Caseload Workgroup (CLWG)
- White Paper June 8, 2008
- Second annual town hall meeting June 20, 2008 in Orlando, FL

• Elements impacting caseload
- Initial business factors
- Comprehensive assessments
- Care plans
- Desired outcomes

Determining Appropriate Caseloads
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• URAC Standards require:
- Method for basing caseload on factors such as

°

 

Severity of Illness
°

 

Complexity of cases
- Other “relevant factors”

• Elements impacting caseload
- Case mix complexity and severity (Burden of Illness or 

BOI)
- Composite opportunity index to aggregate and score the 

relative number of outstanding issues for case managers 
(Care Management Index or CMI)

Predictive Models
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• All PMs reduce case mix complexity to a 
numerical score or weight that can help predict 
future costs of utilization of resources

• BOI is function of:
- Age
- Gender
- Case mix of diseases and an indicator of severity

• CRGs use a severity grading from 1-6 within 
each case mix group

Burden of Illness
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Case Mix/Severity Impact on Burden 
of Illness (CRGs)

25.847214.162912.87548.57697.79723.6256Catastrophic

32.707829.734314.29108.42563.8874Aggressive 
Cancer

19.249417.499510.35517.35885.70712.9552Three or More 
Chronics

10.81319.83015.43713.96502.85081.7137Two Chronics

5.55895.29425.04212.95151.44350.6857 One Chronic

654321Case Mix

Severity
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32.707829.734314.29108.42563.8874Aggressive 
Cancer

19.249417.499510.35517.35885.70712.9552Three or More 
Chronics
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• Besides BOI, PMS can prioritize cases bases 
on certain opportunity scores

• These may be a function of:
- Likelihood of admission or re-admission
- ER use
- Cost outliers – High or low
- Rx cost and utilization

Opportunity / Care Management 
Index
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Opportunity / Care Management 
Index
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• CMI may consist of outlier levels of cost and 
utilization:
- Home health
- Hospital
- Specialty care
- DME
- Pharmacy
- Quality gaps in care

Opportunity / Care Management 
Index



Reproduction, sharing, forwarding or distributing of this document or any information contained in this document is prohibited without prior written authorization of CareAdvantage, Inc.
All copyrights in and to CRGs and APR-DRGs are owned by 3M.  All rights reserved.  

All copyrights in and to the algorithms other than CRGs and APR-DRGs presented in this report, are owned by CareAdvantage, Inc. All rights reserved. 

• Threshold indicators
- Excessive cost and utilization
- Disease complications
- Quality gaps in care

• Directs case managers to areas for 
intervention

Opportunity / Care Management 
Index
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• Both the BOI and CMI:
- May be tracked over time
- Help monitor the relative caseload mix
- Quality gaps in care

• These scores help ensure:
- Equitable distribution of work
- More than a simple total count of cases

Opportunity / Care Management 
Index
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Patient Tracking
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Workload Balancing
Tools like the average Care Management Index and BOI can help managers 

balance caseloads more equitably among CMs
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Evaluate Care 
Management and 

Provider 
Performance

Internal and 
External
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Quality Performance/Evidence Based 
Medicine (EBM)

Including a quality analysis provides an important check on “cost efficient practices” 
to see if efficient providers are also cost effective (Q/$) 

by maintaining high EBM quality scores
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• Clinically matched cohorts
• Pre and post analysis
• ROI
• Metrics

- Cost
- Quality

°

 

Gaps
°

 

Complications

Program Performance
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Disease Program Management

Diabetes  
Managed vs. Non-managed
(BOI Analysis, 5-1 Group)
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Program/Vendor/Carrier Evaluation
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xxxxxxxxxxx

Note:  4th Plan with sickest individuals (highest BOI) has the best performance (lowest A/E)
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• Show what you can do
• Show how you  do it
• Demonstrate outcomes and value
• Client specific

Sales and Retention
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• Actuarial/underwriting
- May be helpful for small group underwriting
- Credibility adjustment for partial exposure
- Exogenous factor adjustments (e.g., with/without Rx in a 

subset of the population
- Expected number of cases reaching stop loss threshold

• Health plan reimbursement:  risk adjusted 
capitation (Medicare, NYS Medicaid)

• Health care vouchers

Other Applications
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• Predictive models can be used to;
- Identify diseases for management at client specific 

level
- Select members for interventions
- Assist in managing caseload
- Evaluating impact of interventions

• Risk scores and other metrics form an 
excellent basis for performance evaluation

• Promote new sales and retention

Summary
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