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Peer-reviewed Journals Disciplines 

ÅHealth Info Technology & Execs 
ÅClinical/Medical Informatics  
ÅFinancial Management 
ÅPhysician & Nursing Leadership 

Å Incl. Nursing Economics 

ÅQuality & Patient Safety 
Å Incl. AHRQ Journal 

ÅOb & Gynecology 
ÅBreast Cancer Research and 

Treatment 
ÅMat, Fetal & Neonatology Med 

ÅPediatrics 
ÅPed ENT 
ÅPed Ophthalmology & Strabismus 
ÅPed Critical Care 

ÅNeonatal & Perinatal 
ÅMat, Fetal & Neonatology Med 
ÅNeonatal & Low Birth Weight 

ÅOtolaryngology, Head & Neck Surgery 

ÅEpidemiology and Infection 
ÅOrthopaedics 

ÅOrthopedic Trauma 
ÅSports Medicine 
ÅShoulder and Elbow Surgery 
ÅSpine 
ÅBone & Joint Surgery 

ÅArthroscopic and Related Surgery 
ÅClinical Ultrasound 
ÅUltrasound in Medicine 
ÅUltrasound in Ob & Gynecology 

ÅEmergency  
ÅEmergency Nursing 
ÅPediatric Emergency Care 
ÅOrthopedics 
ÅHead Injury 

ÅNeurosurgery 
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Informatics-enabled  

Safer Medicine 

Dean Sittig MD  

David Classen MD é IOM 

Brent James MD 

David Vawdrey MD 



! ƳŜǘŀǇƘƻǊ Χ 

Slow change ï Empowering Success 

Stable figures ï Attention to Needs 

Strategic perspective ï Org Excellence 

MISSION é 





Levels of Information:  Needs and Perspectives 

Routine change ï Enabling Success 

Evolving figures ï Process Improvement focus 

Operational perspective ï Managing Success 

MISSION é 
Fluid change / Real-time figures 

Real results ï NOW or catastrophic 

Care and Continuum perspective 

MISSION é 

Slow change ï Empowering Success 

Stable figures ï Attention to Needs 

Strategic perspective ï Org Excellence 

Populations patterns 

MISSION é 

Only DOERs can reach  
real performance improvements 



Drug-related Process  
Å Ordering ð Selection 
Å Alternatives 

Å ID, Pat signs & symptoms 

Å Labs 

Å DDI, Allergy, Wt. é  

Å Alert 

Å Documentation 

Å Requesting 
Å Transcribed, translated 

Å Communicated 

Å Pharmacy 
Å Received 

Å Transcribed, translated 

Å Check Order 

Å Appropriateness 

Å DDI, Allergy 

Å Dispensing 

Å Delivery 

Å Administration 

Å Documenting 

Å Patient-related Effects 

 

 

Å 5 Rights é 6 
Å Patient 

Å Drug ð Medication 

Å Dose 

Å Route 

Å Timing ð Intervals 

Å Treatment Appropriate 
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Order Sets - CDS 

Locally Defined Ideal Medications 
Disease 

Population 

Immediate Access at Decision-Making 

Innovation Ready ð EBM, Local 

Education & Training ð Juniors & PDevelopment 

5 Rights 

6 Related Processes 
CDS ð Ideal Care, Safest 

Including CPOE ð ePrescribing 

Alerting 

Education - Consistency 9 



Studied Causes and Sources of 

Pediatric Medical Errors/Incidents 

Need to Overcome Alert Fatigue 

Shaha SH, Naqvi S, Gilbert-Bradley D (2015).  Reduced Alert Fatigue for Increased Clinician Responsiveness and Improved 

Patient Outcomes in Paediatrics.  Canada national e-Health Conference, June 2015 

Shaha SH, Bradley D (2012).  Technology helps reduce medication errors and alert fatigue through HIT. HIMSS Asia Pac, Singapore, 

Sept 2012 

Shaha SH, Schreiber R (2016).  EPR-enabled DDI reductions: Enhanced alert efficacy, responsiveness, yet lower fatigue. 

HIC 2016 ï Health Informatics Society of Australia (HISA) Australian HIT National Conference, Melbourne, August 
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Comparative Alert Rate:
CPOE vs. Non-CPOEIntelligent Order Sets vs. CPOE Alone 

31.2% fewer alerts for Users of 

Intelligent Order Sets w/CDS (p<.0001) 

CPOE Alone Intelligent Order Sets CPOE Alone Intelligent Order Sets 

Safer Physician Practices 
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Comparative Alert Response Rate:
CPOE vs. Non-CPOEIntelligent Order Sets vs. CPOE Alone 

CPOE Alone Intelligent Order Sets 

Safer Physician Practices 122.8% more responsive to the 

fewer alerts they received for Users 

of Intelligent Order Sets w/CDS 
(p<.0001) 
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Errors "Reaching the Patient":
CPOE vs. Non-CPOEIntelligent Order Sets vs. CPOE Alone 

Patients 

managed through 

Intelligent Order 

Sets w/CDS 

experienced 

significantly fewer 

errors (p<.0001) 

CPOE Alone Intelligent Order Sets 

Safer Physician Practices 59.2% fewer medication-related 

errors reached patients when 

managed on Intelligent Order Sets 

w/CDS (p<.0001) 



0.00%

0.20%

0.40%

0.60%
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1.00%

1.20%

CPOE Non-CPOE

Errors "Reaching the Patient":
CPOE vs. Non-CPOEIntelligent Order Sets vs. CPOE w/Alerts Alone 

CPOE w/Alerts Alone Intelligent Order Sets 

Safer Doctor Practices 

59.2% fewer medication-related errors 

reached patients when managed on 

Intelligent Order Sets w/CDS (p<.0001) 

Less than half 

the error rate 
(p<.001) 

Cash Release estimated at £211,000 annually for PICU alone 



Medication Incidents 

15 

44.8% Reduction in 

Mean Incidents reduced 

by 55.3  yr. 1 to yr. 4 (p<.001) 

Annualized Savings estimated between £573 k and £1.13 m 

66.7% Reduction 
from highest to 

lowest (p<.001) 

Subramanian S, et.al (2012),  Immediate financial impact of computerized clinical decision support for long-term care residents with renal insufficiency: a case study. J Am Med Inform Assoc 

2012;19:439-442. 
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78.6% reduction 

Oncology 



Improved Nursing  

Productivity and Efficacy  

 



Changes in Nursing Care 

18 

37.9% Direct care 

Authier D, Bradshaw P, Hickman L, Shaha SH (2012).  Mythbusters: Three Studies Reveal Nurses True Attitudes About Transitioning to EHR 

Systems.  Healthcare Technology Management, October 2012.  



Changes in Nursing Care 

19 

46.3% Direct care, 

22.0% increase (p<.001) 

PRE POST 

PRE POST 

Authier D, Bradshaw P, Hickman L, Shaha SH (2012).  Mythbusters: Three Studies Reveal Nurses True Attitudes About Transitioning to EHR 

Systems.  Healthcare Technology Management, October 2012.  



Changes in Nursing Care 

20 

16.7% decrease  

in indirect time (p<.01) 

PRE POST PRE POST 
49.2% Direct care, 

29.7% increase (p<.001) 

Authier D, Bradshaw P, Hickman L, Shaha SH (2012).  Mythbusters: Three Studies Reveal Nurses True Attitudes About Transitioning to EHR 

Systems.  Healthcare Technology Management, October 2012.  



Safer Medication Administration 

71.7% Decrease in mean 

Med Errors versus baseline 
(p<.001) 

95% 

Confidence 

Intervals 

95% 

Confidence 

Intervals 

PRE POST 

Zero Med Errors in 

3 of past 7 months 

Post implementation 
(p<.001) 

Authier D, Bradshaw P, Hickman L, Shaha SH (2012).  Mythbusters: Three Studies Reveal Nurses True Attitudes About Transitioning to EHR 

Systems.  Healthcare Technology Management, October 2012.  



The Impact of  

EPR-enabled Prophylaxis 
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Improved Phophylaxis

VTE Assessments

No Assessment

Missing Assessment Alert

With CPOE and  traditional CDS  With Outcomes Toolkit incl. Advanced CDS Order Sets 

Compliance with Evidence-Based VTE Prophylaxis 

Improved Prophylaxis 

97.4% Reduced Alerts (p<.001) 

145.3% Increased Assessments (p<.001)  

139.6% Improved Assessment Rate (p<.001) 

Shaha, HS (2015). CDSS Right Approaches Ensure Improved Clinical, Cost and Efficiency Gains. In J. Moon & M. Galea (Ed.). Improving Health Management through CDSS.  IGI: Hershey. 

Shaha SH & Gilbert-Bradley D (2015).  Optimal Care Mother-Baby and Outcomes through Community-wide Data Sharing, Interoperability and Connectivity.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 

2015: Integrating Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Shaha SH & Gilbert-Bradley D (2015).  Improved Immediate and Continued-Care Outcomes for Stroke through Community-wide Data.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 2015: Integrating 

Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Brodsky, L., Shaha, S., Integrated Outcomes: A Balanced Measures Approach that Changes Health Care, 2001.  Medical Outcomes & Guidelines Sourcebook, Chapter 4-Case Studies: Outcomes Measurement in Action 

(Editor Coughlin, K.) (Faulkner & Gray, New York, NY, 2001) 

 



Does EPR-Driven Medication-associated Prophylaxis  

Make a Difference in VTE Rates? 
 

Å$736,578 *improved cash release (p<.001) 

Å0.8 Days reduced mean LOS (p<.001) 

DVT/VTE Rate per Bed Day 

Implementation 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 

Week 

95% 

Confidence 

Interval 
62.6% decrease in  

mean DVT/VTE rate (p<.001). 

From mean rate of .431 to .161. 
 

59.4% decrease in variation 
(p<.001) 

Thatôs approximately 167 fewer patients 

suffering from VTEs each year * 

95% 

Confidence 

Interval 

Mean Rate 

Shaha, HS (2015). CDSS Right Approaches Ensure Improved Clinical, Cost and Efficiency Gains. In J. Moon & M. Galea (Ed.). Improving Health Management through CDSS.  IGI: Hershey. 

Shaha SH & Gilbert-Bradley D (2015).  Optimal Care Mother-Baby and Outcomes through Community-wide Data Sharing, Interoperability and Connectivity.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 

2015: Integrating Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Shaha SH & Gilbert-Bradley D (2015).  Improved Immediate and Continued-Care Outcomes for Stroke through Community-wide Data.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 2015: Integrating 

Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Brodsky, L., Shaha, S., Integrated Outcomes: A Balanced Measures Approach that Changes Health Care, 2001.  Medical Outcomes & Guidelines Sourcebook, Chapter 4-Case Studies: Outcomes Measurement in Action 

(Editor Coughlin, K.) (Faulkner & Gray, New York, NY, 2001) 

 



PRE - Alert-based CDS POST - Advanced CDS w-CPOE

Percent VTE Assessments

Alerts

Impact of Advanced Clinical Decision Support with CPOE 

From 25,000 to 

285 Alerts per mo 

Compliance with Evidence-based VTE Prophylaxis 
  

139.6% Improved Assessment Rate (p<.001) 

with 

97.4% Fewer Alerts (p<.001) 

  > 

Shaha, HS (2015). CDSS Right Approaches Ensure Improved Clinical, Cost and Efficiency Gains. In J. Moon & M. Galea (Ed.). Improving Health Management through CDSS.  IGI: Hershey. 

Shaha SH & Gilbert-Bradley D (2015).  Optimal Care Mother-Baby and Outcomes through Community-wide Data Sharing, Interoperability and Connectivity.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 

2015: Integrating Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Shaha SH & Gilbert-Bradley D (2015).  Improved Immediate and Continued-Care Outcomes for Stroke through Community-wide Data.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 2015: Integrating 

Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Brodsky, L., Shaha, S., Integrated Outcomes: A Balanced Measures Approach that Changes Health Care, 2001.  Medical Outcomes & Guidelines Sourcebook, Chapter 4-Case Studies: Outcomes Measurement in Action 

(Editor Coughlin, K.) (Faulkner & Gray, New York, NY, 2001) 

 



Impact of Advanced Clinical Decision Support with CPOE 

PRE - Alert-based CDS POST - Advanced CDS w-CPOE

Compliance with Evidence-based VTE Prophylaxis 
  

Å 62.6% REDUCTION in VTE Rate 

Å 302 Fewer VTEs annually 

Å $736,578 estimate reduction in annual Variable Costs (p<.001) 

Å 0.8 days reduced Length of Stay (p<.001) 

  > 

VTE Rate 

62.6% lower 
(p<.001) 

PRE POST - Advanced CDS w-CPOE

Length of Stay 

10.1% reduction 
(p<.001) 

Shaha, HS (2015). CDSS Right Approaches Ensure Improved Clinical, Cost and Efficiency Gains. In J. Moon & M. Galea (Ed.). Improving Health Management through CDSS.  IGI: Hershey. 

Shaha SH & Gilbert-Bradley D (2015).  Optimal Care Mother-Baby and Outcomes through Community-wide Data Sharing, Interoperability and Connectivity.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 

2015: Integrating Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Shaha SH & Gilbert-Bradley D (2015).  Improved Immediate and Continued-Care Outcomes for Stroke through Community-wide Data.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 2015: Integrating 

Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Brodsky, L., Shaha, S., Integrated Outcomes: A Balanced Measures Approach that Changes Health Care, 2001.  Medical Outcomes & Guidelines Sourcebook, Chapter 4-Case Studies: Outcomes Measurement in Action 

(Editor Coughlin, K.) (Faulkner & Gray, New York, NY, 2001) 

 



Impact on One DRG Alone é 

Length of Stay 

 

 
 

DRG 470 - Major joint replacement or reattachment of lower extremity w/o MCC
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Each bubble represents a major surgeon, 

and bubble size reflects case volume. 

28% adopter 

Shaha, HS (2015). CDSS Right Approaches Ensure Improved Clinical, Cost and Efficiency Gains. In J. Moon & M. Galea (Ed.). Improving Health Management through CDSS.  IGI: Hershey. 

Shaha SH & Gilbert-Bradley D (2015).  Optimal Care Mother-Baby and Outcomes through Community-wide Data Sharing, Interoperability and Connectivity.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 

2015: Integrating Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Shaha SH & Gilbert-Bradley D (2015).  Improved Immediate and Continued-Care Outcomes for Stroke through Community-wide Data.  Grant G, Newsham D & Maeder AJ (Eds). Global Telehealth 2015: Integrating 

Technology and Information for Better healthcare.  IOS Press, Amsterdam. 

Brodsky, L., Shaha, S., Integrated Outcomes: A Balanced Measures Approach that Changes Health Care, 2001.  Medical Outcomes & Guidelines Sourcebook, Chapter 4-Case Studies: Outcomes Measurement in Action 

(Editor Coughlin, K.) (Faulkner & Gray, New York, NY, 2001) 

 

Clinical Efficacy PLUS 

Organisational Impacts 
Å 25.6% decrease in Readmissions 

Å 14.2% decrease in Mortality Rate 

Å 16% decrease in Cost/Case ($1,315/case) 

Å   2% decrease in Length of Stay 

Å $3.1 Million saved in Variable Cost annually 


