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4 
CAN PRIMER 

• What is the Care Assessment Needs (CAN) Score? 

• The CAN statistical model risk-stratifies Veterans based on their likelihood of near-term hospitalization or mortality 

• The CAN Score is a percentile ranking among the entire population for a given model 

• Available to clinicians in VA operations since 2012 

• Initial case use was to provide patient-aligned care team (PACT) clinicians with an objective measure of risk to 
sort their panels 
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VERSION HISTORY 
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6 
MODEL CHARACTERISTICS BY VERSION 

CAN 3.0 CAN 2.5 CAN 2.0 CAN 1.0 

Patient Population All living Veterans enrolled in VHA health 

care as of the risk date AND had at least 

one VHA health care encounter, in-house 

or VA-paid community care, in the prior 

two years. 

Veterans that are known to be currently 

hospitalized on the risk date will receive a 

CAN score for the 90-day mortality model 

only. 

The criteria for the patient population are 

the same as CAN 1.0 and 2.0, plus: 

Veterans that are hospitalized in a VA 

facility on the risk date will receive CAN 

scores for the 90-day and 1-year mortality 

models only. 

Patients that meet the following criteria are scored for all models: 

1. is assigned to a Primary Care PACT on the risk date. 

2. is a Veteran. 

3. is not hospitalized in a VA facility on the risk date. 

4. is alive as of the risk date. 

Update Frequency Weekly; Friday = risk date 

Statistical Model Binary Logistic Regression Multinomial Logistic Regression 

Events Modeled 1. Hospitalization 1. Hospitalization First occurrence of: 

2. Death 2. Death 1. Hospitalization 

3. Combined Event of Hospitalization or Death 2. Death without Hospitalization 

3. Combined event of Hospitalization 

or Death 

Prediction Horizon 90 days 90 days and 1 year 

Number of Models 2 6 2 

Number of Predictors Per Model 19 (mort), 41 (hosp) 32-36 86-90 
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7 
CAN 3.0 DEVELOPMENT 

• Goals 

• To ensure the CAN models are as accurate, fair, and equitable as possible to our Veterans 

• Expand the CAN cohort to include any Veteran that is actively engaging in VA health care 

• Make better use of the data sources now available to VA operations 

• Ensure the clinical concepts used as predictors variables are translatable across the available data sources 
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8 
CAN 3.0 – MODEL AVAILABILITY 

• Models produced going forward 

• 90-Day hospitalization 

• 90-Day mortality 

• 1-Year Hospitalization 

• 1-Year Mortality 

• 90-Day Hospitalization or Mortality 

• 1-Year Hospitalization or Mortality 

• Reasons for simplifying product 

• Combined outcome models 

• Equity, fairness, and statistical 
considerations 

• Office of Primary Care identified the 90-day 
hospitalization model as the most actionable for 
primary care teams 

• Fewer models = more consistent use throughout 
the enterprise 
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9 
CAN SCORE DISTRIBUTION BY RACE, CAN 2.5 
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10 
CAN 3.0 DEVELOPMENT – DATA & ALGORITHM 

• Modeling cohort 
• 2022 

• Four index dates – Apr 1, July 1, Sept 30 and Dec 30 

• All Veterans enrolled in VHA health care services & had >1 
encounter in prior two years 

• Repeated cross-sectional data 

• ~25% sample from each index date 

• Final cohort of 6m distinct Veterans 

• Modeling algorithm 
• Logistic regression 

• Semi-competing risks between mortality and hospitalization outcomes 

• Inverse Probability Censored Weighting (IPCW) for hospitalization 
model 

• Account for those Veterans that died during the prediction period 

CAN 3.0 I September 18, 2024 VA 
U.S. Department 

of Veterans Affairs 
           

  

   

 

            

           
    

  

     

     

 
 

      

       

         



11 
CAN 3.0 DEVELOPMENT – TABLE 1 

N % N %

Enrolled Veterans with a VHA Encounter in 

past 24 months 6,000,000 52,318 0.9% 204,089 3.4%

Race

  White 4,136,745 68.9% 39,919 1.0% 141,569 3.4%

  Black or African American 1,045,519 17.4% 6,216 0.6% 39,902 3.8%

  Unknown 576,332 9.6% 4,852 0.8% 15,854 2.8%

  Asian 80,520 1.3% 268 0.3% 1,435 1.8%

  More than One Race 59,144 1.0% 313 0.5% 1,892 3.2%

  Native Hawaiian or Other Pacific Islander 53,829 0.9% 370 0.7% 1,762 3.3%

  American Indian or Alaska Native 47,911 0.8% 380 0.8% 1,675 3.5%

Sex at birth

  Male 5,385,838 89.8% 50,947 0.9% 187,862 3.5%

  Female 614,162 10.2% 1,371 0.2% 16,227 2.6%

Rurality

  Urban 3,888,140 64.8% 32,927 0.8% 135,879 3.5%

  Rural 1,759,488 29.3% 16,262 0.9% 58,157 3.3%

  Highly Rural 216,703 3.6% 2,211 1.0% 7,166 3.3%

  USTerritories/Unknown 135,669 2.3% 918 0.7% 2,887 2.1%

N %

90-Day Mortality
90-Day 

Hospitalization

Subgroup

CAN 3.0 Modeling Cohort
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12 
CAN 3.0 VS CAN 2.5 – PREDICTIVE POWER, 2022 

All* 0.09 0.88 0.07 0.87 0.16 0.82 0.15 0.78

Race

  White 0.09 0.88 0.07 0.86 0.16 0.82 0.15 0.78

  Black or African American 0.10 0.88 0.06 0.87 0.19 0.82 0.17 0.78

  Unknown 0.09 0.88 0.08 0.88 0.16 0.83 0.14 0.76

  Asian 0.15 0.94 0.07 0.92 0.14 0.82 0.12 0.77

  More than One Race 0.10 0.89 0.16 0.81

  Native Hawaiian or Other Pacific Islander 0.06 0.91 0.09 0.89 0.19 0.82 0.13 0.76

  American Indian or Alaska Native 0.08 0.89 0.06 0.87 0.17 0.80 0.15 0.77

Sex at birth

  Male 0.09 0.87 0.07 0.86 0.17 0.82 0.16 0.78

  Female 0.09 0.92 0.06 0.91 0.15 0.81 0.11 0.73

Rurality

  Urban 0.09 0.89 0.07 0.87 0.18 0.82 0.16 0.78

  Rural 0.08 0.87 0.07 0.86 0.14 0.81 0.13 0.77

  Highly Rural 0.11 0.85 0.07 0.85 0.14 0.79 0.13 0.76

  USTerritories/Unknown 0.10 0.92 0.08 0.91 0.12 0.81 0.11 0.74

Subgroup

* CAN 2.5 cohort is Veterans on a Primary Care PACT. CAN 3.0 cohort is all Veterans enrolled 

in VHA health care with an encounter in the past two years.

CAN 3.0 CAN 2.5

90-Day Hospitalization

Normalized 

PR-AUC
ROC-AUC

Normalized 

PR-AUC
ROC-AUC

CAN 3.0

Normalized 

PR-AUC
ROC-AUC

90-Day Mortality

CAN 2.5

Normalized 

PR-AUC
ROC-AUC
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13 
CAN 3.0 VS CAN 2.5 –  CALIBRATION, 2022 
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CAN 3.0 VS CAN 2.5 –  CALIBRATION BY RACE, 2022 
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CAN 3.0 VS CAN 2.5 –  CALIBRATION, 2022 
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CAN 3.0 VS CAN 2.5 –  CALIBRATION BY RACE, 2022 
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17 
CAN SCORE – COMMON CUT POINTS 

CAN Score Mortality Rate Hospitalization Rate National Count 

99 15.0% 35.8% 64,000 

95 7.9% 22.8% 320,000 

90 5.4% 16.7% 640,000 

75 2.9% 9.9% 1,600,000 

50 1.7% 6.1% 3,200,000 

Any 0.9% 3.4% 6,400,000 
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18 
CAN 3.0 – MODEL COVARIATES 

• Outcomes 
• All-cause mortality 

• All-cause hospitalization 

• Demographics 
• Age 

• Marital status 

• Race 

• Sex at birth 

• Rurality 

• VHA priority group 

• Health Care Utilization 
• Acute days of care 

• Visit days of care (in-house & IVC) 

• No show appointments 

• ER/UCC visit 

• Inpat medical/surgical stay 

• Inpat MH stay 

• Inpat NH stay 

• Labs 
• Albumin 

• BUN 

• WBC 

• Medical Conditions 
• Multimorbidity-Weighted Index (MWI) 

• HCCs 

• Acute renal failure 

• Artificial openings for feeding or 
elimination 

• Chronic pancreatitis 

• Chronic ulcer of skin, except pressure 

• Congestive health failure 

• Drug/alcohol dependence 

• Drug/alcohol psychosis 

• Dialysis status 

• Lung and other severe cancers 

• Metastatic cancer 

• Specified heart arrhythmias 

• Pregnancy gestation status 

• Social Determinants of Health 
• Housing instability 

• Financial instability 

• Nonspecific psychosocial 

• Season 

• Patient history 
• Military sexual trauma 

• Tobacco usage 

• Vitals 
• Body mass index 

• Mean arterial pressure 

• Pulse 

CAN Primer, Table 2 
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19 
MULTIMORBIDITY-WEIGHTED INDEX (MWI) 

• 91 conditions weighted by physical functioning 

• Developed, validated community-dwelling adults 

• Interpretation: disease burden + physical 

functioning 

• Easy to use: self-reported conditions, ICD-9 &10 

• Significantly predicts long-term physical, cognitive 

and social functioning, disability, health-related 

quality of life, readmissions, length of stay, 

mortality 

-4 -3 -2 -1 0 1

diabetes

osteoporosis

herniated disc

prostate cancer

cataract

asthma

depression

benign breast disease

osteoarthritis

high blood pressure

elevated cholesterol

regression coefficient of physical functioning

• Widest distribution of multimorbidity 

Wei AJE 2016; Wei J Geron A 2017; Wei AJE 2018; Wei JAGS 2020, Wei JGIM 2021 

Courtesy of Melissa Wei, MD 
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20 
CAN 3.0 – DATA SOURCES BY COVARIATE CATEGORY 

Data sources by category 

VHA EHR & Adminstrative 

Records 

(CPRS & Oracle Health) 

Integrated 

Veteran Care 

Claims 

DoD Health Care & 

Administrative Records 

(DaVINCI) 

Centers for Medicare & 

Medicaid Services 

Health care not paid 

for by VA 

Outcomes     

Demographics     

Health Care Utilization*     

Labs     

Medical Conditions     

Social Determinants of Health (SDoH)**     

Patient History (MST & Tobacco)     

Vital Signs     

*No show appointments only using VHA EHR 

**Concepts that include clinic names as part of value set only utilize VA EHR 
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21 
CAN 3.0 – DATA ACCESS FOR OPERATIONS 

• CAN_Reporting_Share databases on A01, RB03, & 

SQL33 
• Views require national CDW_FULL data privileges 

• LSV database on SQL33 
• For facility/VISN level reports that require embedded queries 

• Summit Data Platform (SDP) 
• Coming soon 

CAN in the CDW: An Overview 
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CAN 3.0 – DATA ACCESS FOR RESEARCH 

• Request via the Data Access Request Tracker (DART) 
portal 

• CAN objects will be provisioned in your study database 

• For questions, contact VINCI@va.gov 

DART Research Request Process (va.gov) 
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CAN 3.0 – MODEL PERFORMANCE MONITORING 

VSSC Search: CAN Model Performance (va.gov) 
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24 
CAN SCORE CLINICAL USES 

What is the clinical meaning of a high CAN score? 

CAN data does not tell us why someone 
is at high-risk 
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25 
HIGH CAN PATIENT CHARACTERISTICS 

Data from 
2016-2018 
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26 
CAN SCORE CLINICAL ACCESS 
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CAN SCORE TEAM PANEL (PC ONLY) 
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28 
CAN SCORE CLINICAL ACCESS 

https://secure.vssc.med.va.gov/PCAS/ 

Through CPRS Tools - > Primary Care Almanac 
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PCAS TOOL 
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30 PCAS – POWER BI PLATFORM 
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31 
CAN SCORE CLINICAL ACCESS 

Brillians Tool - Accessed from CPRS in some VISNs 
Can start a floating window that shows the current patient's CAN score 
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32 
CAN SCORE CLINICAL USE EXAMPLES 

• Prioritize patients recently discharged for intensive post-discharge follow-up 

• Prioritize patients for comprehensive medical and social needs screening 

• Site-wide RN care manager focused on high-CAN patient care planning and 

coordination 
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Primary Care Roadmaps 
(sharepoint.com) 
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RIVET  High-Risk 
Veteran  Initiative 
- Home 
(sharepoint.com) 
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CAN SCORE USE - FUTURE DIRECTIONS 
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36 VET-PATHS 
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37 
SUMMARY 

• CAN 3.0 released in August 2024 

• CAN 2.5 ceases production in FY25Q1 

• CAN 3.0 Changes 

• Two models produced: 90-Day Mortality and 90-Day Hospitalization 

• Cohort includes all Veterans enrolled in VHA health care and have an 

encounter in past two years 

• Integrating more Veteran data sources – VA EHR, IVC, and DoD 

• For questions and more information, visit the CAN SharePoint 
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THANK  

YOU! 
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