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These are the 5 Physical and Metaphysical 
Forces of the Universe 

 Fate and Chance 
 Risk and Reward 
 Time and Space 
 Life and Death 
 Quality and Quantity 

 
Today, we are going to explore all of these, starting with an 

analysis into the last force: Quality vs. Quantity . . . 
 
But is this a magic show? Can you believe what you are about to 

see . . . ? 
  



ABBY YBBA 

REALITY OR ILLUSION? 

STOWE, VT, 2005 



 How can you quantify the quality of healthcare administered to 
the patient? 

 
 Where do “best practices” come from?  

 
 How do research results and evidence-based medicine find their 

way into clinical practice? (USA: “Bench-to-Bed”) 
 
 How can I—as a healthcare professional—know that I am 

improving the quality of care in my hospital, unit, clinic, or 
doctor’s office? 

 
 How can I leverage best practices and state-of-the-art tools—

such as clinical simulations—to measure and change clinical 
behavior for the better? 

Attempt to Answer These 5 
Questions 



“I had considerable freedom of clinical  
choice of therapy: my trouble was that  
I did not know which to use and when. 
I would gladly have sacrificed my freedom  
for a little knowledge. I had never heard  
then of 'randomised controlled trials', but 
I knew there was no real evidence that  
anything we had to offer had any effect 
on tuberculosis, and I was afraid that I  
shortened the lives of some of my 
friends by unnecessary intervention."  

                     

          

    

Click button for sound. 

Published 1972 



Institutionalizing the Results of Evidence Based 
Medicine in Data Outcomes 

 Evidence-based guidelines / Standards-based 
metrics 

 Evidence-based guidelines (EBG) is the practice of evidence-based 
medicine at the organizational or institutional level. This includes the 
production and incorporation of  

1. continuously updated guidelines & protocols 

2. clinical metrics and clinical performance scorecards/dashboards 

3. the use of clinical data polling, data mining, and data monitoring tools  

4. clinical performance outcomes reporting 

5. incorporation of order sets and protocols into EMRs (Electronic Medical Records) and 
CPOE (Computerized Physician Order Entry) 

6. policy and regulations: the role of the (IRB) Institutional Research Board  

7. metrics and standards based on internal and external healthcare agencies’ 
recommended or required measures (e.g. JCAHO, AHRQ, NQF, ADA) 



 So how do Clinical Guidelines and Best  Practices 
 Find their way into Clinical Practice? 

Published Best Practices 
 

Peer Review 
 

Agencies & Organizations 
 

Evidence based Healthcare 
 

Systematic Reviews 
 

Published Research Results 
 

Research Topics 

FDA 

JCAHO 

AHRQ 

CMS 

AMA 

ADA 

IHI 

NIH 

Clinical Performance Dashboards 
 
Protocols & Guidelines 
 
Published Best Practices  
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Evidence based Healthcare 
 
Systematic Reviews 
 
Published Research Results 
 
Research Topics 

Protocols 
Guidelines & 
Order Sets 
embedded in 
EMR or CPOE 

CPM & 
Clinical 
Simulations 

Traditional In-
Service 
Training 

Traditional 
CME 

Traditional 
Conferences 
& Lecture  



Introducing Clinical Analytics and “in simulo” Case-
Based Simulations for Improving Quality of Care 

in vivo (circa ?): experiments done within the living organism—from the Latin, literally 
“in life” 

 

in vitro (circa ?): experiments done outside of the living organism—from the Latin, 
literally “in glass” (test tubes)  

 

in silico (circa AD 1989): complex biological experiments performed completely in 
a computerized simulation—not from the Latin. . .  term was made up by 
mathematician Pedro Miramontes  

 

in simulo (circa AD 2006): from the Old Italian, “modello” through the Middle 
French, “modelle” (AD 1575) meaning “to make like a copy or pretend a thing is 
so,” as in “clinical medical diagnoses and patient treatment simulations” 



1. Establish Your Metrics: What Do I Want to Measure? Why is it important 
or valuable? What specific data points do I need? Apply the outcomes 
from my systematic review. 

 

2. Develop Statistically Valid Algorithms and Scorecards based on Best 
Practices (“Clinical Intelligence”)—Identify sources of data 

 

3. Begin data mining from your clinical databases or medical records 
(manual abstraction if necessary) 

 

4. Begin Measuring Your Clinical Performance: Set your goals and be 
Transparent 

 

5. Publish Your Outcomes—Internally at first 

Phase One 

 



5 Core Measures 
1. Heart Attack Care 
2. Heart Failure Care 
3. Pneumonia Care 
4. Pregnancy Care 
5. Surgical Infection Prevention 

 Joint Commission on Accreditation of 
 Healthcare Organizations--JCAHO 
 
 

AN EXAMPLE . . .  



ACUTE MYOCARDIAL INFARCTION NATIONAL QUALITY MEASURES (9 Primary 
measures 2 sub-measures) 

 Measures—8 are time-sensitive 
 

 AMI-1 Aspirin at Arrival 
 AMI-2 Aspirin Prescribed at Discharge 
 AMI-3 ACEI or ARB for LVSD 
 AMI-4 Adult Smoking Cessation Advice/Counseling 
 AMI-5 Beta Blocker Prescribed at Discharge 
 AMI-6 Beta Blocker at Arrival 
 AMI-7 Median Time to Fibrinolysis 
 AMI-7a Fibrinolytic Therapy Received Within 30 Minutes of Hospital Arrival 
 AMI-8 Median Time to Primary PCI 
 AMI-8a Primary PCI Received Within 90 Minutes of Hospital Arrival 
 AMI-9 Inpatient Mortality 

JCAHO Heart Attack (AMI) Quality Measures 
CardioCard # 1 
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1. Focus in on Metrics derived from known Medical Errors 
 

2. Based on your Clinical Performance Management Outcomes, 
create intervention plans to improve skills 
 

3. Implement In-Service evidence-based Simulations to 
continuously educate your Clinical Staff 
 

4. Measure Effectiveness of Training and Publish Outcomes on an 
ongoing, iterative basis  

Phase Two 
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Nonpayment for Performance? 
 Medicare's New Reimbursement Rule 
Recently, the Centers for Medicare and Medicaid Services (CMS) announced its 
decision to cease paying hospitals for some of the care made necessary by 
"preventable complications" — conditions that result from medical errors or 
improper care and that can reasonably be expected to be averted. This rule, 
which implements a congressionally mandated change in hospital reimbursement, 
is the latest in a series of steps that have rendered Medicare's payment policy far 
less passive than it once was.  
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JCAHO MEASURES Heart Attack (AMI) 

For the negative trends, 
 how can I take action? 



JCAHO MEASURES Heart Attack (AMI) 

3 Measures Targeted for In-Service 
Training Simulations at end of Q3 

Trend Line 
Influenced 
In Q4 



Aviation Errors vs. Medical Errors  
Imagine if aviation used the measure mistakes rather than prevent mistakes approach  

Medical Errors per 100,000 Admissions  
Aviation Accidents per Million Departures 

#9 COD 

11.5 accidents/M 
263.8 deaths/M #6 COD 

 
 
(44% factor) 
(98,000 
deaths/yr 
268/day) 

0.9 accidents/M 
23.3 deaths/M 

Medical Errors per 100,000 Admissions  

$896B 

$10B /year/1990 

By 2020 



Copy aviation in reducing errors, 
crashes, deaths and financial loss 
 How to achieve Continuous Process Clinical  Improvement?  

 
1. Create rigorous standards (benchmarking scorecards) 

2. Provide learning support (in-flight trainers) 

3. Measure behavior in order to predict, improve, prevent error (flight 
simulations) 

4. Provide a rapid and adaptive training mechanism (flight simulators) 

5. Score and evaluate clinical skills (statistical analytics) 

 
 

 That’s why all airlines today require on-going training that 
is measurable, quantifiable, and instructional “in simulo” 
mode 
 



Closed-loop Iterative Improvement Model for 
Clinical Care & Care Givers 

Clinical Outcome 
Repository.  Quality of 

care is measured 
QUALITY GAP 

ANALYSIS 

CIMS feeds clinical data to 
data repository for analysis  

Da
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SAS 

Clinical Data Systems   

FILL SKILL GAPS 
• Case simulation 
• Change behavior 

CDS 

Tr
ain

in
g 

(S
im

ul
at
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n)

 Baseline Behavior  
• Gap against   
Measures 
• Predict errors not 
experienced  in 
your practice yet TS 



Sources of Medication Error 

Error introduced after 
the physician's 
treatment decisions Initial Order 

Error originating directly 
from the physician due to 
lack of knowledge or skill.  

Error Due to Knowledge/Skill Deficit 
 
•Predictable through simulation 
•Preventable through training and simulation 
  

 
•Predictable   
•Preventable 
  



Clinical Healthcare Analytics Can Tell You . . 
. 
 How well are we doing based on our clinical improvement goals? 

 
 Where are our immediate greatest risks and greatest opportunity 

based on the most reliable and timely evidence?  
 

 What’s the best way to implement actionable training and skills 
enhancement programs based on our clinical outcomes? 
 

 When can our clinical analytics help us to prevent medical errors in the 
future? 
 

 How can we leverage statistical modeling and leading edge indicators 
to predict our next worst clinical nightmare or our best clinical success in 
an “if-then” simulated environment? 
 

 How do we get everyone on the same page?   



Through Clinical Simulations: A Virtual EMR   

 Interactive EMR interface--Simulations 

 

 Drug database and individually crafted alerts provide real-time 
clinical guidance in simulo 

 

 Users read histories, order tests (results are immediate), make 
diagnoses (from 100’s), and order therapies (from 100’s)—No, this 
isn’t your grandfather’s multiple choice test!  

 

 Guidelines (written and backed by DHHS, WHO, CDC, and BMJ, etc.) 
and evidence-based, with instant feedback   

 



   How the In-Simulo Simulator Works 

TheraSim / SAS Clinical Performance Management 



Case-Based Simulations . . . 

 Based on real patient cases specifically selected 
 Digitally text & image-mined and abstracted into TheraSim clinical AI 

engine 
 Cases aggregated based on clinical skills being stressed and peer-

reviewed by experts 
 Cases reviewed and compared with evidence-based best practices 
 Presentation layer and GUI auto-generated 
 Statistical analysis running on every move the clinician makes while in the 

training simulator 
 Test scores are weighted based on severity of decision  

 

 Jenny Smith is in your exam room now. Open the door 
and begin your encounter. . .  



CME CME 

“CLOSED BOOK” 
Clinical Guidance Turned Off 



 



 





 



 “OPEN BOOK” 
GUIDANCE TURNED ON 



 



 



 

ZERO is 
a perfect 
score 



 





 AIDS Case-based Simualted Patient 

 Encounters: Results of Immersion Usage  

 4,669 clinicians  
 Representing 120 countries  
 Completed 13,365 sessions  
 Averaging 25 interactive browser page views /session  
 Averaging 15 minutes/session  
 Average score of 72  

 54% failure rate in the “closed book” 
mode of testing competencies (range: 25-
69%) 



OUTCOMES (DHHS)--2006 

 6 HIV simulation cases (3 pre- and 3 post-test)  
User initial pass-rate was 11% pre-tests without 

clinical guidance 
Clinical guidance turned on: users went through 

additional simulations 
Clinical guidance turned off: Final re-test pass 

rate: 72%  
Overall scores increased 32 points 



OUTCOMES (WHO)—2006-2007 

 5 training programs in 3 African countries 
 2,780 pre-/post-tests 
 4,465 sessions 
 Users passed 71% of pre-tests with clinical guidance 

turned off 
 Clinical feedback turned on and multiple case-based 

simulations availed 
 Clinical feedback turned off: Post-test scores 

increased by an average of 35 points 
 Final pass rate 93% 



Measuring Behavior--BEFORE 

Scatter-Plot 
rendering of Pre-
Simulation 
Clinical Test 
Performance 
Measurement 
Results -- 
Variance from 
Best-Practices 
Protocols 



Measuring Behavior--AFTER 

Scatter-Plot 
rendering of Post-
Simulation 
Clinical Test 
Performance 
Measurement 
Results -- 
Variance from 
Best-Practices 
Protocols 



SUMMARY: USED TOGETHER . . .  
Clinical Case Simulation and Clinical Scorecards 

 Tracks performance of individuals and groups 
 Targets deficiencies while improving clinical skills in 

a consequence-free “virtual” environment 
 Provides “hands on” self-paced education with 

instantaneous “best practices” feedback 
 Serves as a framework for developing 

compentencies and clinical performance 
management 



Would You Like to Sign Up. . .  ? 

For a proof-of-concept in your own hospital or clinic? No 
hardware, software, or professional staff required. 

 SAS Institute will provide one Quality Template hosted as an ASP 
(Application Service provider) for your facility at no cost to you for six 
months. 

 TheraSim will provide you with a series of clinical case simulations in one 
disease or quality domain at no charge for six months 

 You’ll need to help us to access and de-identify the patient/clinical data 
supplied to us 

 You’ll need to incorporate the clinical scorecards outcomes and the 
TheraSim simulations as part of your existing in-service and or CME training 
program 

 It costs you nothing: but could mean the world to your quality initiative 
 There is no obligation on any parties: its an in simulo experiment! 



Contact  Us . . . . 

 Charles A. Coleman, Ph.D.  

 Senior Managing Director, SAS Institute  
 charles.coleman@sas.com 

 

 David D. Hadden, CEO  

 TheraSim, Inc. 
 www.therasim.com/html/contact/index.htm 
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ABBY RUDOLPH? 

Thank You . . .  Questions 

Only 50 
days! 



Novel Clinical Performance Management System: HIV, 
HBV, HCV and Adolescent Vaccines  
 
 

Abstract: 
 
Background: Traditional clinical training methods are expensive, take physicians out of the 
practice setting, and the impact is difficult to measure. We report on physician performance 
using an interactive computer-based simulation and data analysis program for practitioners 
to manage virtual HIV, HBV, HCV, and adolescent vaccination patients with various 
infectious and metabolic abnormalities. 
 
Methods: Using an interactive virtual medical records interface, clinicians can review 
histories, order tests, make diagnoses, and start treatments for 76 patient simulation 
modules (3-20 cases/program) targeting >100 competencies in nine web-based and two 
African (CD-based) program sites. The simulation provides expert system, guidelines-based 
feedback on the appropriateness of choices, including a summary of medical errors, 
warnings, and deviations from guidelines at completion. Electronic mentoring occurs at the 
point of care. 
 
 



Novel Clinical Performance Management System: HIV, 
HBV, HCV and Adolescent Vaccines  
 

Results:  
 
 Usage: 4,669 clinicians representing 115 countries completed 9,893 sessions, averaging 

27 pages in 18 minutes/session and an average score of 71 (42% failure). Errors: Users 
failed to: order required viral and metabolic tests in 25%, make secondary diagnoses in 
40%, treat viral illness appropriately in 32%, manage co-morbidities (herpes, candida, 
DM and lipids) in 41%, use PCP prophylaxis in 21%, and order appropriate vaccines in 
86% of sessions. In vaccine, lipid and arthritis programs, 44% of clinicians failed to order 
HIV screening. Outcomes: In two African training trials using WHO guidelines (1,319 pre-
test/post-test modules), 32% of 164 users failed initially, but after activating clinical 
feedback, average scores increased by 34 points and failures declined to 4%. 

 
 

Conclusion: These simulations show significant discordance between guidelines and 
clinical choices in therapy selection, preservation, and change. This tool can augment 
global HIV, HBV, HCV and vaccine mentoring and training, track performance of 
individuals and groups, target deficiencies, and provide a framework for certification of 
competencies.  
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