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Leadership and IT

Leadership is the capacity to hold a shared vision of Leadership is the capacity to hold a shared vision of 
that we wish to create.that we wish to create.

–– Peter Peter SengeSenge



Prioritizing Safety

““Safety is not a ‘top priority.’  Safety is a Safety is not a ‘top priority.’  Safety is a 
precondition.”precondition.”

Paul O’Neil, former CEO, AlcoaPaul O’Neil, former CEO, Alcoa



Handwriting example



Pharmacy Computer System Field Test  of 
Unsafe Orders

Source: ISMP Medication Safety Alert! Feb 10, 1999

Unsafe OrderUnsafe Order
Not DetectedNot Detected

Vincristine 3 mg IV x 1 dose Vincristine 3 mg IV x 1 dose 62%62%
(2(2--yearyear--old)old)

CephradineCephradine oral suspension IVoral suspension IV 61%61%
ColchicineColchicine 10 mg IV for one dose10 mg IV for one dose 66%66%

(adult)(adult)
CisplatinCisplatin 204 mg IV x 1 dose 204 mg IV x 1 dose 63%63%



Average Fatal Accident Frequency 
Rates
Being pregnant 1

W orking at hom e 8

Being in  traffic 50

W orking in  construction 67

Flying com m ercially 100

Being a hospitalized patient 2000

Being anesthetized 2000

Parachute jum ping 20000

Having elective AAA surgery 200000

Deaths per million hours of exposure Adapted from Zelders



To Err is Human

Errors are commonErrors are common
Errors are costlyErrors are costly
Systems cause errorsSystems cause errors
Errors can be prevented Errors can be prevented 
and safety can be and safety can be 
improvedimproved



Current State of Healthcare
Care is complexCare is complex
Care is uncoordinatedCare is uncoordinated
Information is often not available to Information is often not available to 
those who need it when they need itthose who need it when they need it
As a result patients often do not get care As a result patients often do not get care 
they need or do get care they don’t needthey need or do get care they don’t need

Between the care we have, and the care we Between the care we have, and the care we 
could have, lies not just a gap, but a could have, lies not just a gap, but a 
chasm.chasm.

IOM, Crossing the Quality Chasm



Quality: Basic Precepts

Care should be safeCare should be safe
Care should be effective Care should be effective 

Based on sound knowledgeBased on sound knowledge
Care should be patientCare should be patient--centeredcentered

Respectful, responsive to individual preferences, Respectful, responsive to individual preferences, 
needs and valuesneeds and values

Care should be timelyCare should be timely
Unnecessary waits should be reducedUnnecessary waits should be reduced



Quality: Basic Precepts

Care should be efficientCare should be efficient
Care should be equitableCare should be equitable

Should not vary in quality because of patient Should not vary in quality because of patient 
characteristics, such as ethnicity, or geographic characteristics, such as ethnicity, or geographic 
locationlocation



Rates of Adverse Events
3.7% of hospitalizations in New York3.7% of hospitalizations in New York

58% preventable58% preventable
2.8% Colorado2.8% Colorado--UtahUtah
16.6% in Quality in Australian Health Care study16.6% in Quality in Australian Health Care study
10.8% in UK pilot study (Vincent)10.8% in UK pilot study (Vincent)

Half preventableHalf preventable
1/3 resulted in moderate or greater disability or 1/3 resulted in moderate or greater disability or 
deathdeath

Most recent international studies show rates of ~10%Most recent international studies show rates of ~10%



Types of Complications

OverallOverall
Adv. drug events 19%Adv. drug events 19%
Wound infections 14%Wound infections 14%
Technical Technical complcnscomplcns 13%13%

Almost half were associated Almost half were associated 
with a surgical procedurewith a surgical procedure

NonNon--OperativeOperative
Adv drug events 37%Adv drug events 37%
Diagnostic mishaps 15%Diagnostic mishaps 15%
Therapeutic mishaps 14%Therapeutic mishaps 14%
ProcedureProcedure--related 13%related 13%
Falls 5%Falls 5%



Costs to the System
QAHCSQAHCS

8% of hospital bed days8% of hospital bed days
$4.7 billion/year$4.7 billion/year

UKUK
8.5 days/adverse event8.5 days/adverse event
Costs to NHS 1 billion pounds/yearCosts to NHS 1 billion pounds/year

USUS
Costs of ADEs in hospitals $2 billion/yearCosts of ADEs in hospitals $2 billion/year
All drugAll drug--related problems $177.4 billion/year!related problems $177.4 billion/year!

Limited data from other areas all suggest similar Limited data from other areas all suggest similar 



Incidence and Severity of Adverse 
Events after Discharge

400 medical inpatients400 medical inpatients
Adverse event rate 19%Adverse event rate 19%

6% preventable6% preventable
48% of ADEs resulting in at least non48% of ADEs resulting in at least non--permanent permanent 
disability preventabledisability preventable

6% ameliorable6% ameliorable
Of adverse eventsOf adverse events

66% were ADEs66% were ADEs
17% procedure17% procedure--relatedrelated

Forster et al, Ann Intern Med, 2003



Sample Preventable Adverse Event

Patient with CHF started on Patient with CHF started on spironolactonespironolactone
Already on ACE, Already on ACE, lasixlasix, K, K

No electrolyte monitoringNo electrolyte monitoring
Extreme weakness and anorexia developed at 2 Extreme weakness and anorexia developed at 2 
weeksweeks

K was over 7.5K was over 7.5



Systems Improvement and IT in 
Healthcare

Systems shouldSystems should
Make errors less likelyMake errors less likely
Catch those that do occurCatch those that do occur

Current systems communicate poorlyCurrent systems communicate poorly
Health care spends little on ITHealth care spends little on IT

Implementation is challenging, turnover highImplementation is challenging, turnover high
Writing a large check doesn’t guarantee successWriting a large check doesn’t guarantee success



Reengineering Medicine:
The Role of IS

Could be changed by providing external aidsCould be changed by providing external aids
Linking medical knowledge and patientLinking medical knowledge and patient--specific dataspecific data
Identifying optionsIdentifying options

Without such tools, expertsWithout such tools, experts
Make errorsMake errors
Overlook available knowledgeOverlook available knowledge
Don’t sufficiently account for uniqueness of patientsDon’t sufficiently account for uniqueness of patients

Weed LL, Weed L, Federation Bulletin, 1994



Ways IT Can Improve Safety

Prevent errors and adverse eventsPrevent errors and adverse events
Facilitating a more rapid response after an Facilitating a more rapid response after an 
adverse event has occurredadverse event has occurred
Tracking and providing feedback about adverse Tracking and providing feedback about adverse 
eventsevents

Bates and Gawande, NEJM 2003



Main Strategies for Preventing Errors 
and AEs Using IT

Tools to improve communicationTools to improve communication
Making knowledge more readily accessibleMaking knowledge more readily accessible
Requiring key pieces of informationRequiring key pieces of information
Assisting with calculationsAssisting with calculations
Performing checks in real timePerforming checks in real time
Assisting with monitoringAssisting with monitoring
Providing decision supportProviding decision support

Bates and Gawande, NEJM 2003



Specific IT Applications
Computerized physician order entryComputerized physician order entry
Smart pumpsSmart pumps
Smart monitoringSmart monitoring
Computerized notification about critical test resultsComputerized notification about critical test results
Computerized ADE monitoringComputerized ADE monitoring
Tracking abnormal test resultsTracking abnormal test results
Electronic health record (outpatient)Electronic health record (outpatient)

Includes computerized prescribingIncludes computerized prescribing



IS and Adverse Events in Hospitals

Adverse drug eventsAdverse drug events
Nosocomial infectionsNosocomial infections
Asynchronous eventsAsynchronous events
CoverageCoverage--related eventsrelated events



Computerized Physician Order Entry

Single most powerful intervention for improving Single most powerful intervention for improving 
medication safety to datemedication safety to date
Over 80% reduction in medication error rateOver 80% reduction in medication error rate
Need to have associated decision support if want Need to have associated decision support if want 
to see high level of benefitto see high level of benefit



Improving Drug Ordering 
With Order Entry

Streamline, structure processStreamline, structure process
Doses from menusDoses from menus
Decreased transcriptionDecreased transcription
Complete orders requiredComplete orders required

Give information at the time neededGive information at the time needed
Show relevant laboratoriesShow relevant laboratories
GuidelinesGuidelines
Guided dose algorithmsGuided dose algorithms

Perform checks in backgroundPerform checks in background
DrugDrug--allergyallergy Dose ceilingDose ceiling
DrugDrug--drugdrug DrugDrug--patient characteristicpatient characteristic
DrugDrug--laboratorylaboratory



NEPHROS study
Effect of realEffect of real--time decision support for patients time decision support for patients 

with renal insufficiencywith renal insufficiency
Of 17,828 patients, 42% had some degree of Of 17,828 patients, 42% had some degree of 
renal insufficiencyrenal insufficiency

IntervInterv ControlControl
DoseDose 67%67% 54%54%
FrequencyFrequency 59%59% 35%35%

LOS 0.5 days shorter LOS 0.5 days shorter 

Chertow et al, JAMA 2001





Bar-coding
Technology is inexpensiveTechnology is inexpensive
Would help in:Would help in:

Matching medication orders and drug productsMatching medication orders and drug products
Medications dispensed/administeredMedications dispensed/administered
Identifying correct patientIdentifying correct patient

Will knowWill know
What/how much/who/whenWhat/how much/who/when

Few published data so far, but experience in other Few published data so far, but experience in other 
industries suggest important benefitindustries suggest important benefit



Impact of “Smart” IV Pumps
Few administration errors get caughtFew administration errors get caught

Yet intravenous errors can be especially dangerous Yet intravenous errors can be especially dangerous 
CaseCase

Heparin bolus dose of 4000 units, followed by an Heparin bolus dose of 4000 units, followed by an 
infusion of 890 units/hrinfusion of 890 units/hr

4000 unit bolus dose was given appropriately4000 unit bolus dose was given appropriately
But nurse misinterpreted the order and programmed the But nurse misinterpreted the order and programmed the 
infusion device to deliver 4000 U/hour, not 890 U/hourinfusion device to deliver 4000 U/hour, not 890 U/hour

Smart pump alerted nurseSmart pump alerted nurse
Early dataEarly data——2 such errors/day in 4002 such errors/day in 400--bed hospitalbed hospital

ISMP Newsletter Feb 6, 2002



“Smart” Monitoring

Monitoring is inherently boringMonitoring is inherently boring
Computers can do better than peopleComputers can do better than people
People are better than computers at evaluating People are better than computers at evaluating 
importance of signalsimportance of signals

“Smart” monitoring will have huge impact“Smart” monitoring will have huge impact
ICUsICUs
General care unitsGeneral care units
HomeHome



Nosocomial Infections

Timely preoperative antibioticsTimely preoperative antibiotics
Major reduction in postMajor reduction in post--surgical infection ratesurgical infection rate

ComputerComputer--assisted antibiotic managementassisted antibiotic management
In intervention period, those who always got In intervention period, those who always got 
recommended rx vs. not:recommended rx vs. not:

Lower Lower antiinfectiveantiinfective costs ($102 vs. $427)costs ($102 vs. $427)
Total hospital costs ($26,315 vs. $44,865)Total hospital costs ($26,315 vs. $44,865)
LOS (10.0 vs. 16.7 days)LOS (10.0 vs. 16.7 days)

Evans RS, NEJM 1998



Event monitor architecture
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RCT to Improve Response to Critical 
Labs

Mean time to rx 11% shorter Mean time to rx 11% shorter 
For events not meeting lab’s calling criteria (half of For events not meeting lab’s calling criteria (half of 
events), 21% shorterevents), 21% shorter

Nearly identical for events meeting criteriaNearly identical for events meeting criteria
Mean time to resolution 29% shorterMean time to resolution 29% shorter
Mortality was 7% in intervention group, 13% control Mortality was 7% in intervention group, 13% control 
group (p=0.19)group (p=0.19)
95% physicians pleased to be paged95% physicians pleased to be paged

Kuperman, JAMIA 2000



Coverage-Related Events

Before data showed patients being crossBefore data showed patients being cross--covered covered 
at 5at 5--fold excess risk of adverse eventfold excess risk of adverse event
After computerized After computerized signoutsignout introduction, no introduction, no 
excess riskexcess risk

Included medicationsIncluded medications
Simple from informatics perspective but major Simple from informatics perspective but major 
benefitbenefit

Petersen, Jt Comm Jl



Other Non-IT Inpatient Approaches

IT not only way to improve safety by any meansIT not only way to improve safety by any means
66% reduction in preventable ordering ADEs 66% reduction in preventable ordering ADEs 
with pharmacist participation in ICU roundswith pharmacist participation in ICU rounds

Leape, JAMA, 2000Leape, JAMA, 2000

Building a culture of safety is extremely Building a culture of safety is extremely 
importantimportant



Outside the Hospital: Problem Areas in 
which IT Can Help

PrescribingPrescribing
MonitoringMonitoring
Following up important abnormalitiesFollowing up important abnormalities

Results ManagerResults Manager



Prescribing and Monitoring

PrescribingPrescribing——no RCT yet, but results forthcoming soonno RCT yet, but results forthcoming soon
Observational data show high error rates in outpatient Observational data show high error rates in outpatient 
prescriptionsprescriptions

MonitoringMonitoring
Few patients on Few patients on amiodaroneamiodarone receive appropriate receive appropriate 
monitoringmonitoring

StelfoxStelfox, 2003, 2003
Only about half of patients on thyroid supplement Only about half of patients on thyroid supplement 
received appropriate monitoringreceived appropriate monitoring

StelfoxStelfox, 2003, 2003



Dilbert



Evidence of Need
RMF dataRMF data

1/4 of diagnosis1/4 of diagnosis--related malpractice cases were related malpractice cases were 
attributable to failures in the followattributable to failures in the follow--up systemup system

AMQUIP dataAMQUIP data
37% of women with abnormal didn’t get repeat 37% of women with abnormal didn’t get repeat 
mammogram within suggested timemammogram within suggested time

National dataNational data
35% of patients with abnormal pap smear are lost 35% of patients with abnormal pap smear are lost 
to followto follow--upup



Results Manager Home Page





Reporting
Main tool now used to identify adverse eventsMain tool now used to identify adverse events

Yet spontaneous reporting detects only Yet spontaneous reporting detects only 
about 5% of eventsabout 5% of events
Computerized detection works much betterComputerized detection works much better

Large aggregations of selfLarge aggregations of self--reported events reported events 
helpfulhelpful

Australian national databaseAustralian national database
Aviation model in U.S.Aviation model in U.S.



Signature Initiatives
6 network6 network--wide initiativeswide initiatives
One focuses on ITOne focuses on IT

Inpatient CPOEInpatient CPOE
Outpatient EHROutpatient EHR

Another on safetyAnother on safety
Standardizing medicationStandardizing medication--related decision supportrelated decision support
Implementing proactive tools to look for ADEs, Implementing proactive tools to look for ADEs, 
implementing standard webimplementing standard web--based reportedbased reported
Making more uniform decisions about administrationMaking more uniform decisions about administration
Standardizing information exchanged at transfersStandardizing information exchanged at transfers



Who Is Leapfrog
Leapfrog represents..Leapfrog represents..

164 large health care 164 large health care 
purchasers purchasers 

More than 35 million More than 35 million 
Americans Americans 

More than $64.9 billion in More than $64.9 billion in 
health care expenditureshealth care expenditures



Regional Approach to Change
Regions must have:

Effective leadership
Competitive HC market
Concentration of 
Leapfrog lives

23 Regional Roll-Outs
(Regions in Green)



Leapfrog Leaps
CPOECPOE
ICU physician staffingICU physician staffing
EvidenceEvidence--based hospital referralbased hospital referral
Leapfrog Quality IndexLeapfrog Quality Index

Based on 27 National Quality Forum practices Based on 27 National Quality Forum practices 
(plus the above three)(plus the above three)

Planned release later this year: computerized Planned release later this year: computerized 
decision support in outpatient setting including decision support in outpatient setting including 
computerized prescribingcomputerized prescribing



Evaluating Leapfrog’s Progress
More purchasers joining Leapfrog More purchasers joining Leapfrog –– 7 to 1607 to 160
More hospitals reporting resultsMore hospitals reporting results——marketplace marketplace 
transparencytransparency
Health plan user groups collaborating to institute Health plan user groups collaborating to institute 
change and offering incentives and rewardschange and offering incentives and rewards
WideWide--spread promotion among employeesspread promotion among employees



10 Commandments for Effective Clinical 
Decision Support
1.1. Speed Is Everything.Speed Is Everything.
2.2. Anticipate Needs and Anticipate Needs and 

Deliver in Real Time.Deliver in Real Time.
3.3. Fit into the User's Fit into the User's 

Workflow.Workflow.
4.4. Little Things Can Make a Little Things Can Make a 

Big Difference. Big Difference. 
5.5. Recognize that Physicians Recognize that Physicians 

Will Strongly Resist Will Strongly Resist 
Stopping.Stopping.

6.6. Changing Direction Is Changing Direction Is 
Easier than Stopping.Easier than Stopping.

7.7. Simple Interventions Work Simple Interventions Work 
Best.Best.

8.8. Ask for Additional Ask for Additional 
Information Only When Information Only When 
You Really Need ItYou Really Need It

9.9. Monitor Impact, Get Monitor Impact, Get 
Feedback, and Respond.Feedback, and Respond.

10.10. Manage and Maintain Your Manage and Maintain Your 
KnowledgeKnowledge--based Systems.based Systems.

Bates, JAMIA 2003



Summary: Sleep and Attention
Compared traditional schedule and schedule in which Compared traditional schedule and schedule in which 
extended duty shifts were eliminated and interns were extended duty shifts were eliminated and interns were 
sent home at 9sent home at 9
On traditional schedule, interns:On traditional schedule, interns:

Worked 19.5 hours more per weekWorked 19.5 hours more per week
Slept 5.8 hours less per weekSlept 5.8 hours less per week
Had twice as many Had twice as many attentionalattentional failures while working failures while working 
at nightat night
Did same number of proceduresDid same number of procedures

Landrigan et al, NEJM 2004



Summary: Patient Safety
On traditional schedule, interns made 36% more On traditional schedule, interns made 36% more 
serious medical errorsserious medical errors

27% more intercepted near misses27% more intercepted near misses
57% more non57% more non--intercepted near missesintercepted near misses
NonNon--significant trend toward more preventable adverse significant trend toward more preventable adverse 
eventsevents

By error type, interns madeBy error type, interns made
21% more serious medication errors21% more serious medication errors
5 times5 times as many serious diagnostic errorsas many serious diagnostic errors

UnitUnit--wide, 22% more serious errors on wide, 22% more serious errors on 
traditional scheduletraditional schedule
No difference in error rates of sr. residents or No difference in error rates of sr. residents or 
other staffother staff



Implications
Eliminating interns’ 30Eliminating interns’ 30--hour work shifts and hour work shifts and 
shortening their work weeks can improve sleep, shortening their work weeks can improve sleep, 
decrease decrease attentionalattentional failures, and decrease serious failures, and decrease serious 
medical errorsmedical errors

These shifts should be eliminatedThese shifts should be eliminated
Need close attention to improving handoffsNeed close attention to improving handoffs





Future Potential of IT
Huge, hard to estimateHuge, hard to estimate

Very large improvement with medication errorsVery large improvement with medication errors
With surgical errors won’t be as bigWith surgical errors won’t be as big

Yet communication is keyYet communication is key
For many types of errors in outpatient setting For many types of errors in outpatient setting 
such as monitoring will be enormoussuch as monitoring will be enormous

Bottom line: current systems far from Bottom line: current systems far from FedexFedex level of level of 
accountability, need IT to get thereaccountability, need IT to get there



What Leadership Can Do

Create a “systems” climateCreate a “systems” climate
Push for systems changes that workPush for systems changes that work

Physician order entryPhysician order entry
BarBar--codingcoding
Changing pharmacist rolesChanging pharmacist roles
OthersOthers

Support development of effective onSupport development of effective on--going monitoringgoing monitoring
Computerized surveillanceComputerized surveillance



Conclusions
Healthcare today is inefficient, errorHealthcare today is inefficient, error--prone, of prone, of 
variable qualityvariable quality

Safety especially is approachableSafety especially is approachable
IT can substantially improve care by:IT can substantially improve care by:

Bringing decision support to point of careBringing decision support to point of care
Improving communicationImproving communication
Closing “openClosing “open--loop” systemsloop” systems
Allowing routine quality measurementAllowing routine quality measurement



Reducing Error in Medicine

““I don’t want to make the wrong mistake.”I don’t want to make the wrong mistake.”
Yogi BerraYogi Berra
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