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The Impact of eHealth on the Quality and Safety of

Health Care: A Systematic Overview
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Using Health Information Technology to
Ensure Quality and Safety
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Preventing Potentially Avoidable
Deaths




@ The Drilter Lounge

Sepsis w/special guest
music starts at 9:30 pm
mennees of Satile o e Bands
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Society of
Critical Care Medicine
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® /50,000 cases per year
® 200,000 deaths per year
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Rapid Response Team
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Fire Station Model
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Institute f Medicine 1999




Reason for Failure?




Reason for Failure?




Fire Station Model




Air Traffic Control
Survelllance Model
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Cerner Command Language- CCL

Friday, April 15, 2011



Clinical Data
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Query Calc
Data Function

CCL Script

Custom

Tables

S i

VWWeb Page
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Single Blind Randomized

Controlled Interrupted Time
Feb 9, - o
*2009 Series Trial




Clinical Outcomes

® Potentially avoidable death rate
® Cardiopulmonary arrest rate outside |CU

® Unexpected transfer to ICU rate
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What is Quality?
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Clinical Areas

Retuming Users Log-In
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Outcomes of Care
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Processes of Care

Pooumaonia Patients Assessed and Given Preumococcal Vatcination
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VM Quality Now

Ml with LV Dysfunction given ACE

7 s

Pneumonvax 95 s

Blood Culture Prior to Antibiotics 93 -

Influenza Vaccine 99

Heart Failure Discharge Instructions 99

CHF with LV Dysfunction given ACE 99

0 25 50 75 100
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So what’s good enough?

Imagine quality at VM...

600 defective surgeries/year
501 defective transfusions/year
40,000 defective medication administrations/yea
10,800 wrong meals served/year
68,000 defective bills sent/year
5,000 defective paychecks/year

Slide Courtesy of Virginia Mason Institute
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So what’s good enough?

Imagine 99.9% quality at VM...

|5 defective surgeries/year
| 7 defective transfusions/year
1,000 defective medication administrations/year
|82 wrong meals served/year
17,000 defective bills sent/year
|25 defective paychecks/year

Slide Courtesy of Virginia Mason Institute
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Defects are mistakes that
go uncorrected

The purpose of VMPS is to ensure
zero defects

Slide Courtesy of Virginia Mason Instit

Friday, April 15, 2011



Quality Goal

MI with LV Dysfunction given ACE 100

Pneumonvax 100

Blood Culture Prior to Antibiotics 100

Influenza Vaccine 100

Heart Failure Discharge Instructions 100

CHF with LV Dysfunction given ACE 100

0 25 50 75 100
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ORIGINAL INVESTIGATION

Improving Outcomes in Elderly Patients
With Community-Acquired Pneumonia
by Adhering to National Guidelines

Community-Acquired Pneumonia Organization International Cohort Study Results

Forest W. Amold, DO, A Scett Lajode, PAD, Guy N. Breck, PRD, Pasda Peyrani, MD; Jordi Rello, MD,
Rosario Menéndez, MO, Gustavo Loparde, MD, Axtonl Torres, MD; Paole Rossi, MD; Julio A. Rewirez, MD,
for the Community-Acguired Praumonia Ovganizatios (CAPO) Investigators

Background: To deline whether elderly patients hos
plralized with commeanity-acquired pocumonda (CAP) had
betier outcomes f they were treated with eemparical an
microbsal therapy adherent to the 2007 Indectious Dis
cases Socicty of America LIDSAVAmerican Thoracic So-
ciety (ATS) guidelines lor CAP

Methods: This was 2 secondary analysis of the CAFO
Irscrmational Cobort Study database, which contained data
from a t1otal of 1723 patients aged 635 years or older who
were hosplialized with CAP. Daga from June 1, 2001, un

wl January 1, 2007, were analyzed from 43 cemters in 12
countries Inchading North America (m = 1), South Amerka
(ne4) Europe (n«4), Alrica (n« 1), and Southeast Asta
(ne«1) Inittal empirical therapy for CAP was evaluated
for guideline compliance accoeding to the 2007 1DSA
ATS guidelines for CAP. Time 10 clinical stabilicy, length
of szay (LOS), total in-hospital mortality, and CAP

related moctality for cach group were caloglated. Com

parisons Setween groups were mack ssng cumulative
Incidence curves and competing risks regression

Reswits: Among the 1649 patents with CAP, age

yoars o¢ older, 975 patiesss were given antimicrodial reg)-
mens adherent 10 the IDSAVATS for CAP guidelines, while
OO0 patienns were reated with sonadherent regners (465
patients were “undertreated”; 195 were “overreated™)
Adherence to guidelines was mssociated with a statist)-
cally signilicant decreased time 10 achieve clinical sz
bility compared with sosadherence: the proportion of
patients who reachod ciimacal ssability by 7 days was 71%
(95% coalidence Interval [CH . 65%-74%) and 5T (95%
CL 53%-61%) (P< 01)
ence was also associated with shorser LOS (mediam ad-
herence LOS, 8 Gays; Interquartile maoge [IOR], 515 days
median scsadherence LOS, 10 dayss IQR, 6-24 days)

respectively, Guisdeline adher-

(P < 01) and decreased overall in-hospital mortalisy (8%,
3% CL 7% 10% ws 1 7%, 95% C1, 19%.20%) (F< 01)

Comcluslom: !mplementation of mational puidelines al

the Jocal Bospital level will impeove not oaldy mortaliny
and LOS of elderly patiemas hosplalized with CAP but
also time %0 clinical stabilty

Arch batern Med 2009016901060 1515.1524
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Rate Hospitals with 1-5 Stars Based on Quality }
PERERr——— e

"VHEALTHGRADES

HealthGrades Patient Safety in
American Hospitals Study

‘If all hospitals performed at the level of a 5-star rated
hospital ... 20,688 Medicare deaths could have been
avoided while saving the US nearly $1.8 billion from
2007 through 2009.”




“... information technology '
must play a central role in the |
redesign of the health care

system 1f a substantial
improvement in quality 1s to
be achieved over the coming
decade.”

(n “lﬂc '"L “... the elimination of most
0 U l_lw (‘I'I ﬂ S m handwritten clinical data by the
end of the decade.”

2001
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Clinical Information Technologies
and Inpatient Outcomes

A Multiple Hospital Study

Ruben Amarasisgbam MD, MBA, Laura Flantinga, ScM, Marie Diener-Weut, PRD,

Darrell | Gaskie, PRD; Nell R Powe, MD, MPH, MEA

Backgrewnd: Despite speculation that clinical inloe-
maros technologics will improve clinical and (inascial
potcomes, few studies have examined this relationship
in 2 large number of hospitals

Metheds: We conducted a cross-sectional stady of ur
ban hospitals in Texas using the Clinical Information
Technology Assessment Tool, which measures a hosp-
tal's level of automation based oo physician interactions
with the information systezs Aftler adjustment for po

teetial confounders, we examined whether greater ao

tomarsion of hospizal Indormuation was assockated with re

duced rates of inpatient mortality, compications, Costs
and leagth of stay lor 167 133 patients older than 50 years
admined o responding hospitals between December |

2005, and May 30, 2006

Resulte: \\'¢ rocerved a vultcwnt rumber of posponses Soen

41 of 72 hospitals (58%). For all medical conditions stud-

Friday, April 15, 2011

led, 4 10-poin! increse In the automation of notes asd rec-
ords wis associated with 2 15% decrease in the adpased
odds of (aal hospitalizations (085, 93% confidence inter

val, 0.74-0 97). Higher scores in order entry were assoc

ased with % and 5% decreases In the adjusted odds of
death for myocardial infarction and corcoary artery by
pass gralt procedures, respectively. For all causes of hos
pitalization, Mgher scores in Secision SUPPOTT Were asso-
chated with a 16% decrease in 1he adjyusted odds ol
complications (0.54; 95% coniidence imervad 0.7940.50)
Higher scores om 1est resulis, coder entry, and decision sup
port were assoclated with lower costs for all hospiul ad

misstons (-5 110, -5132, and -5538, respectively. P < 03)

Conclusion: Hospiuls with autcmsated notes and rec.
ords, ovder enary, and clinical dectsion support had lewer

compiications, lower mortality rates, and lower costs

Arch Intern Med, 2009 169(2):108-1 14




IT and Inpatient Outcomes
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Critical HIT Components
Needed to Ensure Quality

® Computer System
® Discrete Data
® Right Software/Programing

® Realtime Provider Feedback

® Group (Team) Situational Awareness




Critical HIT Components
Needed to Ensure Quality

® Computer System

® Discrete Data




VM Record Storage in Georgetown




UW Record Storage Sand

Point Naval Hanger
g‘x = e




Server Cabinet

S40M of Computer Equipment
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30 Terabytes of Disk

7,500,000 Songs or 60 Years of Listening!




Tape Backup
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Electronic Health Record

® $17,616 per bed in
2006

- $12,060 for operating
costs

- $5,556 for capital




Critical HIT Components
Needed to Ensure Quality

\/ Computer System

® Discrete Data




Handwritten Note




Clinical Notes, Pathology Reports



Discrete Data- Meds
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Discrete Data- Orders




Discrete Data- Labs
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Discrete Data- Forms

D/C Powerform




Discrete Data- Note
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iscrete Data

Problem List
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Critical HIT Components
Needed to Ensure Quality

\/ Computer System
\/ Discrete Data
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Critical HIT Components
Needed to Ensure Quality

\/Computer System

\/ Discrete Data
Right Software/Programing




Retrospective Improvement
Efforts

® Conferences
® Journal Clubs
® Section Meetings

® Housestaff
Orientations

e M&M




Quality Safety Dashboard
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Clinical

Algorithm




Quality Safety Dashboard
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Quality Safety Dashboard

Gualing Satery Dasdbeared
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Specify Risk

By Asonson MD Uary Alan

| DVT Risk

» H,, {

Hagh Fask
Oboswe
Maligaancy
Orthopadec gatins/Haopairs
Spinal gonins/Fepairs
Majot Traumn

Low Hisk
Asyone who 18 NOT high rnisk is low risk
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Write Orders
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Critical HIT Components
Needed to Ensure Quality

\/Computer System
\/ Discrete Data

ight Software/Programing




Alert Fatigue

Watend  SZ7005%1 1Mes

————

l CHF is on the Diagnosis List
' LVEF is <40%
| Creat <2.4 mg/dl

No ACE/ARB Ordered

Add ACE/ARB as per CHF Bundle!?
' [l Lisinopril
[] Losartan

Friday, April 15, 2011



Y Ppatient Care, Square-Rigger Sailing, and Safety
Steven J. Henkind; J. Christopher Sinnett

JAMA. 2008;300(14):1691-1693 (doi:10.1001/jama.300.14.1691)

Online article and related content

current as of November 19, 2008. http:/jama.ama-assn.org/cgi/content/full/300/14/1691

Friday, April 15, 2011



OR Dashboard




Bed Control




Hospital Dispatch




Harborview Cafe




White Board
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Quality Safety Dashboard
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Harborview ICU
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Dashboard Study Design

Measure of Compliance with Quality Parameter

6 Week Control
Period

6 Week Intervention
Period

Control Unit No Dashboard

Intervention

. No Dashboard
Unit

No Dashboard

Dashboard
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Med-Surg Dashboard
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Run Chart: Prevaleace VTE Prophylaxis
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Critical HIT Components
Needed to Ensure Quality

\/Computer System
\/ Discrete Data

\/ Realtime Provider Feedback aka Clinical
Decision Support

s/ Realtime Provider Feedback aka Clinical
Decision Support

s/ Group Situational Awareness
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