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Agenda for TodayAgenda for Today

Understanding qualityUnderstanding quality
Scope of the problemScope of the problem
–– Focus on medication errorsFocus on medication errors
Health IT (HIT) to reduce medication Health IT (HIT) to reduce medication 
errorserrors
Leadership challengesLeadership challenges
Breakthroughs on the horizonBreakthroughs on the horizon



Understanding QualityUnderstanding Quality

Dimensions Dimensions 
–– Misuse of services Misuse of services –– Medical errorsMedical errors
–– Underuse of servicesUnderuse of services
–– Misuse of servicesMisuse of services
–– Variation in use of servicesVariation in use of services

The challenge and potential..www.ahrq.gov/qual/21stcena.htm





Disturbing Numbers Ahead!!

Scope of the Problem:Scope of the Problem:
Focus on Medication ErrorsFocus on Medication Errors



If medical errors were included If medical errors were included 
among leading causes of deathamong leading causes of death



Medical errorsMedical errors

HealthGradesHealthGrades
–– 2004: no. of deaths due to med errors 2004: no. of deaths due to med errors uptoupto

200,000200,000
–– 2005: widening gap between best and worst 2005: widening gap between best and worst 

hospitalshospitals
Large teaching hospitalLarge teaching hospital
–– 62.4 errors per 1,000 med orders62.4 errors per 1,000 med orders
–– 31% clinically serious31% clinically serious

Preventing Medication Errors. Institute of Medicine, 2006



Medication ErrorsMedication Errors

A hospital patient is subjected to at least A hospital patient is subjected to at least 
one medication error per day.one medication error per day.
At least At least ¼¼ of all of all ADEsADEs are preventable.are preventable.
At least At least 1.5 million1.5 million preventable preventable ADEsADEs
occur each year in the United States.occur each year in the United States.

Preventing Medication Errors. Institute of Medicine, 2006



1.5 Million Preventable 1.5 Million Preventable ADEsADEs

Hospitals: 380,000 Hospitals: 380,000 –– 450,000450,000
LongLong--term care: 800,000term care: 800,000
Ambulatory care: 530,000Ambulatory care: 530,000

Preventing Medication Errors. Institute of Medicine, 2006

The above does not include errors of omission



HIT to Reduce Med ErrorsHIT to Reduce Med Errors

Prescribing 39%

12%

11%

38%

CPOE / Decision 
Support

Robots / Pyxis
machines

Bar-coded med 
admin

Transcription

Dispensing

Administration

Leape et al. JAMA. 1995Bates, BMJ, 2000



Common Prescribing ErrorsCommon Prescribing Errors

Dose adjustment in patient with renal or Dose adjustment in patient with renal or 
hepatic dysfunctionhepatic dysfunction
History of allergy to the same medication History of allergy to the same medication 
classclass
Using the wrong drug name, dosage form Using the wrong drug name, dosage form 
or abbreviationor abbreviation
Incorrect dose calculation, decimal points Incorrect dose calculation, decimal points 
or units.or units.

Lesar et al. JAMA. 1997



CPOE: Typical Dose OptionsCPOE: Typical Dose Options



CPOE Produces Legible OrdersCPOE Produces Legible Orders



DrugDrug--allergy Alertallergy Alert



CPOE: DrugCPOE: Drug--drug Interactionsdrug Interactions



CHF Order SetsCHF Order Sets



PostPost--op Surgical Prophylactic op Surgical Prophylactic 
AntibioticsAntibiotics





FDA Alert in FDA Alert in PromethazinePromethazine OrderOrder



Evidence for CPOEEvidence for CPOE

Brigham and WomenBrigham and Women’’s Hospital, Bostons Hospital, Boston
–– 55% relative reduction in non55% relative reduction in non--intercepted intercepted 

serious medication errorsserious medication errors11..
–– Follow up: 85% relative reduction in nonFollow up: 85% relative reduction in non--

intercepted serious medication errorsintercepted serious medication errors22

1  Bates DW et al. JAMA. 1998;280:1311-6
2 Bates DW et al. J Am Med Inform Assoc. 1999; 6:313-21



Bates D and Gawande A. N Engl J Med 2003;348:2526-2534

Percentage of Medication Orders with 
Doses Exceeding the Maximum



Evidence for CPOEEvidence for CPOE

LDS Hospital, UtahLDS Hospital, Utah
–– Statistically significant decrease in antibioticStatistically significant decrease in antibiotic--

associated associated ADEsADEs (28 to 4 events)(28 to 4 events)
–– Decreased length of stay (13 to 10 days)Decreased length of stay (13 to 10 days)
–– Reduction in total hospital costsReduction in total hospital costs

$35,283 to 26,315$35,283 to 26,315

Evans RS et al. Ann Pharmacothe. 1999;33:1026-31



Evidence for CPOEEvidence for CPOE

Community Hospital in Phoenix, ArizonaCommunity Hospital in Phoenix, Arizona
–– 37 specific drug37 specific drug--related alertsrelated alerts
–– In 6 months, system fired 1,116 alerts.In 6 months, system fired 1,116 alerts.
–– Of these 596 were true positive (PPV 53%)Of these 596 were true positive (PPV 53%)
–– 44% (264) alerts were unrecognized by the 44% (264) alerts were unrecognized by the 

physician prior to alert notification.physician prior to alert notification.

Raschke et al. JAMA. 1998



Prescribing

Transcription

Dispensing

Administration

Prescribing ErrorsPrescribing Errors

??
Patient’s Home Meds



Medication ReconciliationMedication Reconciliation



Electronic Medication Electronic Medication 
Reconciliation SystemReconciliation System

Gather Home Meds Hx
from ALL sources

Documents ‘intended’
action for each med

‘MedRecon’
action

Admission 
orders

Reconciliation & 
discrepancy 

documentation 

Write orders
in CPOE



Medication Reconciliation Medication Reconciliation 
Research StudyResearch Study

33--month period month period –– Aug to Oct Aug to Oct ’’0606
Analyzed 3,426 unique eventsAnalyzed 3,426 unique events
Primary: discrepancy rate between home Primary: discrepancy rate between home 
meds and admission ordersmeds and admission orders
Secondary: positive and negative Secondary: positive and negative 
correlating factorscorrelating factors

Agrawal A, et al. 2006. Submitted to World Congress in Health Informatics 



ResultsResults
Total events with discrepancies: 107 (3.12%)

Omission of a home med 65 56.5%

Ordering a ‘discontd med” 12 10.4%

Dose discrepancy 11 9.5%

Frequency discrepancy 1 .9%

Therapeutic 4 3.48%

Other 22 19.13%

115



Low Discrepancy RateLow Discrepancy Rate
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Nationally reported: 
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Improving systems reliabilityImproving systems reliability

Using IT to improve systems reliabilityUsing IT to improve systems reliability
IHIIHI’’ss 33--step modelstep model
–– Step 1: Step 1: 
–– Step 2: Step 2: 
–– Step 3:Step 3:



MedRecon ComplianceMedRecon Compliance

Physician Compliance with Performing Med Recon
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Benefits and Risks of HITBenefits and Risks of HIT

Systematic review of HIT Systematic review of HIT –– 20062006
Clear benefitsClear benefits
–– Adherence to guidelines (Adherence to guidelines (espesp preventive health)preventive health)
–– Enhanced surveillance and monitoring for diseaseEnhanced surveillance and monitoring for disease
–– Reduction in medication errorsReduction in medication errors
–– Decreased utilization of careDecreased utilization of care

Mixed resultsMixed results
–– Efficiency of careEfficiency of care
–– Physician productivityPhysician productivity

Chaudhry el al. Ann Int Med 2006;144:742-752



While implementing systems..While implementing systems..

Keep in mind the unintended Keep in mind the unintended 
consequences of ITconsequences of IT
Consider Consider ““CertifiedCertified”” EHRsEHRs –– CCHITCCHIT
Remember the Remember the ““human elementhuman element””



The The ““Human ElementHuman Element””

McDonald C. Annals of Intern Med. 2006; 144:510-16

P Elderly with 
pneumonia D

Elderly with 
diabetes

D PPClerk switches wrist 
bands at admission

Nurse performs 
fingerstick

Draws blood 
from D

Scans P 
wristband

P’s glucose >600Intern reviews labs

Intern ready to order 
insulin for Mr. P

The resident 
intervenes



The Intervention that Saved Mr. PThe Intervention that Saved Mr. P’’s s 
LifeLife

“Talk with the nurse taking care of Mr. P to find 
out
why the team had not been notified of this 
blood glucose level
and why it was ordered in the first place.”



Uncertainty This will never work in my area!

Delusion I’ll believe it when I see it in my unit!

Introspection Well! It might work for some orders.

Letting go Might work if you built me an order set

Commitment When are you going to get to my unit?

Embracing You can’t take the computer down!

Part of the culture How do you write a paper order?

Challenges in ImplementationChallenges in ImplementationMy JobMy Job



BreakthroughsBreakthroughs

Health information exchange between Health information exchange between 
various health care facilities.various health care facilities.



Health Information ExchangeHealth Information Exchange
72 y/o man with DM, 
COPD, HTN, ESRD

Resident of a nursing 
home

ED with swollen face 
and lips

March 23, 2006

Dx: Angioedema sec. to 
Fosinopril. Discontinue 

Fosinopril

Sent back to nursing 
home

Disposition note 
includes allergy to 

Fosinopril

CHF worsening, started 
on Fosinopril

June 19, 2006 in 
nursing home

June 22, 2006 ED: angioedema, 
respiratory distress

Resuscitated, remained 
vent dependent

Patient diedJuly 1, 2006



Current StateCurrent State



RHIO RHIO –– Regional Health Regional Health 
Information Exchange OrganizationInformation Exchange OrganizationNYCLIXNYCLIX



BreakthroughsBreakthroughs

Health information exchangeHealth information exchange
Personal health records (Personal health records (PHRsPHRs))



Personal Health RecordsPersonal Health Records

www.ihealthrecord.org www.myphr.com

www.capmed.com



Halamka J. N Engl J Med 2005;353:331-333

A Chip A Chip ““inin”” the Shoulderthe Shoulder



Leading ChangeLeading Change



‘‘KKǘǘblerbler--RossRoss’’ Stages: Stages: 
Medication ErrorsMedication Errors

Adapted from Donald Berwick, MD, IHI 2004 Frontiers of Healthcare conference

I - Denial

II - Anger

III - Bargaining

IV - Depression

V - Acceptance

“The data are wrong”

“The data are right, but it’s not a problem”

“The data are right; it’s a problem, but it’s not my problem”

“It’s my problem, but there is nothing I can do about it”

“I accept the burden of improvement”



Informatics EducationInformatics Education

Evidence-
based 

Practice

Quality 
Improvement

Patient-
centered 

care

Utilize 
Informatics



KnowingKnowing is not enough; we must is not enough; we must applyapply..
WillingWilling is not enough; we must is not enough; we must dodo..

Johann Wolfgang von Goethe.


