
Health Systems Safety, 
Computers and Robots 
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You Get What You Pay For 

ÅUS Biggest spender for Health 
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ÅClose to 18% of GDP  (2011) 

ÅOver $8,500 per capita (2011) 

?? 



HealthCare Rankings 
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HealthCare Percent GDP 2011 
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RX Cost Per Capita Trends  US $ 
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Prescription Drug Use By Age 
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Life Expectancy at Birth (years) 
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Health System Safety 
Institute of Medicine Report (1999) 
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1. J T James, A New, Evidence-based Estimate of Patient Harms Associated with Hospital Care, J Patient Safety 

Volume 9, Number 3, September 2013 

ω 44,000 to 98,000 preventable deaths per year. 

Å 7,000 deaths due to medication errors. 

OIG Report 2010 

Å 13.5 % harmed during a hospital stay. 

Å 31% of those were related to medication use. 

Å 400,000 preventable deaths per year.  Third leading cause of 
death in the US! (James)1 

James Paper (2013) 



HHS OIG REPORT (2010) 
Å13.5% patients experienced adverse event. 

ÅStudy only looked at Medicare beneficiaries. 
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ü 44 % of adverse events were preventable. 

ü 180,000 deaths per year from Adverse Events. 

ü 79,000 deaths from preventable causes. 
 



Cost of error (Medicare Patients) 

Å4.4 Billion dollars spent to manage adverse 
events. 

Å2 Billion due to preventable causes.  
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Types of Error 
ÅDiagnostic 

ÅError or delay in diagnosis 

ÅFailure to employ indicated tests 

ÅUse of outmoded tests of therapy 

ÅFailure to act on results of monitoring or testing 

ÅTreatment 

ÅError in the performance of operation, procedure or test 

ÅError in administering treatment 

ÅError in the dose or method of administration of a drug 

ÅAvoidable delay in treatment 

ÅInappropriate (not indicated) care 
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11 From Leape et al, Preventing Medical Injury, Qual Rev Bull, 144-149 1993 



Types of Error 

ÅPreventive 

ÅFailure to provide prophylactic treatment 

ÅInadequate monitoring or follow-up 

ÅOther 

ÅFailure in communication 

ÅEquipment failure 

ÅOther system failure 
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From Leape et al, Preventing Medical Injury, Qual Rev Bull, 144-149 1993 



Cost of Errors US Population  

Å20 Billion in 2008 
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2ÅÁÓÏÎȭÓ 3×ÉÓÓ #ÈÅÅÓÅ -ÏÄÅÌ 
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Error Deflected 

Incident 



Boeing 737 
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148 passengers and crew 

315  Incidents  (4,243 fatalities) since 1968 (45 yrs) 

    тΣллл ŘŜŀǘƘǎ ǇŜǊ ȅŜŀǊ Ғ м ŎǊŀǎƘ ǇŜǊ ǿŜŜƪ 

  79,000  deaths per year  > 10 crashes  weekly!  

Would you get on that airplane? 

400,000 deaths per year  > 7 crashes per DAY! 



Impediments To Improvement
  

ÅTort Cases 

ÅPossible criminal complaint for a mistake that results in death 
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Case of Eric Cropp 

ÅSunday Staffing  

ÅComputer System had been down all morning 

ÅNursing demanded solution immediately 

ÅRPh saw bag of empty NS on table 

ÅTechnician testified she had told RPh that something was 
άǿŜƛǊŘέ ŀōƻǳǘ ǘƘŜ ōŀƎΦ 

ÅChemo prepared with 23.5% (Concentrated Saline) 
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Emily Jerry 
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Penalty 

ÅPharmacy License permanently revoked 

ÅGuilty plea to involuntary manslaughter 

ÅConvicted felon 

Å6 months in prison 

Å6 months home arrest 

Å3 years probation 

Å400 hours of community service 

Å$5,000 fine 
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Will Robotics Make Things Safer? 

ÅDispensing Robots Fill with close to six sigma accuracy! 
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Will Computers Make 
 Systems More Safe? 
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Computer Failure in Aviation 
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Finding 4 - Automated Systems. 
Automated systems have been successfully used for many years, and have 
contributed significantly to improvements in safety, operational efficiency, and 
precise flight path management. However, pilot use of, and interaction with, 
automated systems6 were found to be vulnerable in the following areas: 
Å Pilots sometimes rely too much on automated systems and may be reluctant to 

intervene, 
Å Autoflight mode confusion errors continue to occur, 
Å The use of information automation is increasing, including implementations 

that may result in errors and confusion, and 
Å FMS programming and usage errors continue to occur. 



Monthly Averages 

  Alerts  Orders  New 
Prescriptions  

mean  99,018  (±23,506)    83,095 (±4,984)  73,039 (± 4,213) 

Median  111,120  88,263  83,996 
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Out Patient Orders ONLY 



Why The Concern? 

ÅData indicates prescribers overrode over 90% of drug interaction 
alerts and 77% of allergy alerts. 1 

ÅVA Data indicated a 12% increase in allergy overrides  between 
2001 and 2006.2  
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1. Baker DE, Medication Alert Fatigue: The potential for Compromised Patient 
Safety Hospital Pharmacy 44:460-1 June 2009 

2. Lin CP, Payne TH, Nichol WP, et al, Evaluating Clinical decision support systems: 
ƳƻƴƛǘƻǊƛƴƎ /th9 ƻǊŘŜǊ ŎƘŜŎƪ ƻǾŜǊǊƛŘŜ ǊŀǘŜǎ ƛƴ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ±ŜǘŜǊŀƴǎΩ 
Affairs computerized patient record system. J Am Med Inform Assoc 
2008;15(5):620-626 

 



Sample Pharmacist Alert 
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***Significant*** Drug Interaction with Prospective Drug: 
                    AMIODARONE HCL (PACERONE) 200MG TAB and 
         Clinic Order: ONDANSETRON HCL 2MG/ML 2ML (EXPIRED) 
             Schedule: NOW 
               Dosage: 4 MG(2 ML) 2MG/ML 
           Start Date: FEB 11, 2013@09:37 
            Stop Date: FEB 12, 2013@09:37 
  *** Refer to MONOGRAPH for SIGNIFICANT INTERACTION CLINICAL EFFECTS 
Display Interaction Monograph? No// NO 
Do you want to Continue? Y// y  YES 
Do you want to Process medication 
AMIODARONE HCL (PACERONE) 200MG TAB: P// ROCESS 
Enter your Current Signature Code:      SIGNATURE VERIFIED 
Press return to continue:  
Now creating Pharmacy Intervention 
for  AMIODARONE HCL (PACERONE) 200MG TAB 
PROVIDER:  
RECOMMENDATION: 8  NO CHANGE 
See 'Pharmacy Intervention Menu' if you want to delete this 
intervention or for more options. 
Would you like to edit this intervention ? N// O 

From actual patient RX renewal on 4/18/2013 



Sample Pharmacist Alert 
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***Critical*** Drug Interaction with Prospective Drug: 
                    ASPIRIN 81MG EC TAB and 
         Clinic Order: KETOROLAC TROMETHAMINE 30MG/ML INJ (EXPIRED) 
             Schedule: NOW 
               Dosage: 30MG/1ML 
           Start Date: APR 14, 2013@02:03 
            Stop Date: APR 15, 2013@02:03 
  Concurrent use of multiple dose of ketorolac with other non-steroidal  
  anti-inflammatory agents (NSAIDs) or aspirin may result in an increase in  
  NSAID-related side effects.(1) 
Display Interaction Monograph? No// NO 
Do you want to Continue? Y// ES 
Do you want to Process medication 
ASPIRIN 81MG EC TAB: P// ROCESS 
Enter your Current Signature Code:    SIGNATURE VERIFIED 
Press return to continue:  
Now creating Pharmacy Intervention 
for  ASPIRIN 81MG EC TAB 
PROVIDER:  
RECOMMENDATION: 8  NO CHANGE 
See 'Pharmacy Intervention Menu' if you want to delete this 
intervention or for more options. 
Would you like to edit this intervention ? N// O 

From actual patient RX renewal on 4/18/2013 



Pharmacist Intervention 
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Pharmacist Intervention 
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Pharmacist Intervention 
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Pharmacist Intervention 
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