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Introduction



American Recovery and Reinvestment 
Act of 2009 (ARRA)

Source: recovery.gov



HITECH: The Health Information Technology for 
E i d Cli i l H l h AEconomic and Clinical Health Act

• $27 billion over 10 years$ y

• $44,000/ physician (Medicare)

• $64,000/ physician (Medicaid)

Source: healthit.hhs.gov



What does this mean?What does this mean?
How can we achieve this?How can we achieve this?



source: caremanagementplus.org



Study Design



ObjectiveObjective
• Objective: Create a framework that would allow j
decision‐makers (policy‐setters or end‐user clinics) to 
efficiently evaluate factors that affect EHR adoption 
and test suitable interventionsand test suitable interventions. 

• Method: Using system dynamics modeling we createdMethod: Using system dynamics modeling we created 
a simulation to evaluate EHR adoption (with CMP).

• Verification: Using Scenario Analysis we evaluated the 
adoption process for three types of clinics (that already 
use CMP)use CMP).



HypothesisHypothesis
H1: The more a Physician or a Nurse Care Manager y g
is aware of HIT benefits, the higher the quality of 
HIT adoption.

H2: The level and quality of “meaningful‐use” 
implemented by the clinic (low, medium or high)implemented by the clinic  (low, medium or high) 
will affect likelihood of successful adoption.

H3: Presence of Financial incentives will positively 
influence the use of HIT in hospitals and 
physicians officesphysicians offices.



Traditional Logical ModelTraditional Logical Model
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An incentive‐based logical modelAn incentive based logical model
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The fullThe full 
System Dynamics ModelSystem Dynamics Model



Stock & Flow ModelStock & Flow Model



StockStock



Positive Feedback LoopsPositive Feedback Loops

Financial  Physician 

Incentives Productivity

Cost



Incentives Positive Feedback LoopIncentives Positive Feedback Loop



System Dynamics 
M d li T lModeling Tool 

demodemo
(VenSimTM )



System Dynamics Modeling Tool  demo  
( i )(VenSimTM )



Scenario Analysis



Scenarios by Clinic TypeScenarios by Clinic Type

Payer Mix



Model ConstantsModel Constants



Levels of QualityLevels of Quality

• High (Effective): 40 patient referrals/month to CMP‐
meets meaningful use measures.

• Medium (Average): 30 patient referrals/month to CMP‐
meets meaningful use measures.

• Low (Poor): 20 patient referrals/month to CMP –does 
not meet meaningful user measures.

Revenue = (Patient Population Growth + Physician 
Productivity) – (Implementation + Ongoing Cost)Productivity) – (Implementation + Ongoing Cost)



Simulation Results



Levels of QualityLevels of Quality

1. Dorr, David A., The Effect of Technology‐Supported, Multidisease Care Management on the Mortality and Hospitalization of Seniors. JAGS 2008; 56: 2199.

* Societal savings based on $640‐$1,650 per patient per year savings



Clinic Revenue with CMPClinic Revenue with CMP
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Discussion & Conclusion



Discussion

• Meeting EHR meaningful use standards is critical to 

Discussion

g g
offset implementation costs of EHR and CMP HIT

– Meaningful EHR users and effective HIT users recover 
implementation costs quickest

• Average users of HIT generally come close to achieving 
the same revenue gain due to CMP as effective users

– Mainly just a difference in how long it takes to get there
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Discussion

• Given current plans for reimbursement and the 

Discussion

G e cu e t p a s o e bu se e t a d t e
meaningful use reimbursement policy, medium 
private practices seem to work best

– Implementation of CMP in small rural clinics is 
different to larger more urban clinicsdifferent to larger more urban clinics

• If Medicaid increases their payment for high riskIf Medicaid increases their payment for high risk 
patients, clinics will see more return through 
CMP
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Limitations

• Model is based on estimates – since CMP is

Limitations

Model is based on estimates  since CMP is 
currently offered for free, software costs and 
implementation costs are hard to estimateimplementation costs are hard to estimate
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HypothesisHypothesis
H1: The more a Physician or a Nurse Care Manager y g
is aware of EHR benefits, the higher the likelihood 
of adoption.

H2: The level and quality of “meaningful use” 
implemented by the clinic; low, medium or highimplemented by the clinic; low, medium or high 
will affect likelihood of successful adoption.

H3: Presence of Financial incentives will positively 
influence the use of HIT in hospitals and 
physicians officesphysicians offices.



Conclusion

• Currently CMP is offered to clinics for free so the model 

Conclusion

helps predict how funding and reimbursement policies 
will affect clinic revenue when they will need to pay for 
it.

• Recognize differences between clinics, realize 
importance of HIT use and meeting meaningful useimportance of HIT use, and meeting meaningful use 
measures

• Mutual cost‐benefit for society and clinics
– Clinics paid to keep patients out of hospital; society saves 
moneyy
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Power‐Point is the EnemyPower Point is the Enemy
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Model Assumptions

• Clinic growth rate is positive

Model Assumptions

• Other clinic costs are held constant

– Model starts in 2011 (t=0 in Jan. 2011)

• Commercial and government incentive rates are fixed• Commercial and government incentive rates are fixed

– Government ‐ $25 pmpm for low risk; $100 pmpm high risk

– Commercial ‐ care conference ($75); education session ($30); office visit ($60); 
phone call($15)
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