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Serious Medication Error 
Rates Before and After OE
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Delta = -55%
p < .01

Bates, Effect of Computerized Physician Order Entry and a Team Intervention on Prevention of Serious 
Medication Errors JAMA 1998. 

What Happens After EHR 
Implementation is done?

� Effecting continuous improvement in care 
processes and operations

� Exploring the secondary use of data
� Extending the reach of the EHR to:

� Patients
� Other organizations
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The Outpatient Care Problem

For Every: There Appear to Be: 

1000 patients coming in for  
outpatient care  
 

14 patients with life-threatening or serious ADEs 

1000 women with a marginally 
abnormal mammogram  
 

360 who will not receive appropriate follow-up 
care 

1000 patients who qualified for 
secondary prevention of high 
cholesterol  

380 will not have a LDL-C, within 3 years, on 
record 

  

 

Impact of EMR Results Manager
Physician Users 355

Result letters generated per month 12,300

Physician rating (1=Strongly agree, 5 = Strongly 
disagree) – care improvement

1.8

Physician rating – Reduce malpractice 2.1

Physician rating – Useful 1.9

Reduction in time to create, print and mail 
results letters to patients

50%

Critically abnormal results highlighted per month 120

Sub-critical abnormal results highlighted per 
month

600

CIO Magazine Awards Submission, Partners, 2006 10

CAD/DM Smart Form Results

Deficiency Addressed When Present 
at Index Visit 

Pre-
intervention 

Visit 

Smart Form 
Visit

P value

Up to date blood pressure result (within 
12 months) documented in vital signs 

43/133 (32.3%) 14/15 (93.3%) < 0.001

Smoking status documented in health 
maintenance or problem list

21/339 (6.2%) 11/46 (23.9%)
< 0.001

Up to date A1c result (within 12 months) 24/226 (10.6%) 5/28 (17.9%) 0.34

Antiplatelet prescribed or 
contraindication documented

10/309 (3.2%) 13/42 (31.0%)
< 0.001

Beta-blocker prescribed or 
contraindication documented

1/24 (4.2%) 2/3 (66.7%) 0.03

Change in diabetic therapy if A1c > 7.0 44/413 (10.7%) 14/83 (16.9%) 0.11

% deficiencies addressed 7.9% 13.6% 0.0004

Effectiveness of Use - Prescriptions EHR Physician Satisfaction
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“I am better able to provide high “I am better able to provide high 
quality care than with paper records”quality care than with paper records”

“This EMR has reduced my “This EMR has reduced my 
risk of making errors”risk of making errors”

“This EMR has reduced the “This EMR has reduced the 
amount of paperwork that I do”amount of paperwork that I do”

“This EMR fits well into “This EMR fits well into 
my clinical workflow”my clinical workflow”



3

Patient Genetic Profile

GMR
Genetic Markers

State Mgmt.
Genetic Assessments

Clinician Systems Enterprise Service Bus

Genetics Reference 
& Authoring Svcs.

Genetics Runtime ServicesPatient Genome Browser

CPOE

Decision Support

CDR
Genetic Test Reports

LMR

PEAR
Genetic-based Drug Allergies

Data 
Access

Assessment 
Engine

Knowledge 
Access

Bus. Rules
Mgmt. Sys.

Event/Workflow Engine

Gene
Insight

Ensemble

VariantWire

Result 
Receiver

PEPR
Family History, Genetic-based Problems

GVIE

Master Order Catalog
Genetic Test Coverage

Patient
Data

Warehouse

To Pt Data 
Warehouse 

From PGP Partners Quality Close

Results by Clinical Area Partners MGH BWH Faulkner NWH Salem Union
Medicine

AMI In-hospital mortality O/E .93 .80 1.05 1.64 1.46
AMI % PCI within 120 mins 82% 80% 80% NA NA
AMI AMI Bundle** 93% 92% 96% 100% 95%
HF In-hospital mortality O/E .79 1.08 .67 .44 .66
HF HF Bundle** 70% 61% 78% 60% 95%
PCI In-hospital mortality O/E, CY 2005 Not avail. 1.00 .61 NA NA
PNE In-hospital mortality O/E .92 1.16 .67 1.06 .61
PNE PNE Bundle** 46% 45% 55% 46% 53%

Surgery NSQIP
GEN Unadj.  Mortality 1.8% 1.2% 1.7% 1.3% 0.7% 1.0%
GEN Unadj.  Post-op occurrence (1 or more) 12.1% 8.4% 11.9% 8.0% 5.1% 5.6%
VASC Unadj. Mortality 4.5% 3.0% 3.5% 2.9% 0.0% 0.0%
VASC Unadj.  Post-op occurrence (1 or more) 19.7% 21.3% 25.7% 22.0% 18.8% 8.0%
CABG Operative Mortality O/E, CY 2005 0.85 0.92 0.76 NA NA

Obstetrics UHC
Unadj.  Birth Trauma 0.4% 0.3% 0.2% 0.3% NA 0.2%
Unadj. C-Section wound infection 2.3% 3.1% 2.8% 3.8% NA 2.4%
Unadj.  3rd/4th lacerations 3.9% 4.5% 4.9% 4.6% NA 4.0%
Unadj.  30-day Readmission 1.3% 1.4% 1.8% 1.6% NA 0.5%
Unadj.  C-Section 30.7% 32.4% 32.7% 30.8% NA 35.9%
Unadj.  VBAC 16.7% 13.1% 14.8% 14.6% NA 10.8%

ED ED Sensitive AMI Bundle** 95% 94% 97% 100% 95%
ED Sensitive PNE Bundle** 70% 68% 72% 69% 75%

NSMC

4.3%

1.04
1.00

1.24

0.9%
7.5%

42%

1.5%

.58

.76
85%
90%

93%
70%

76%

8.7%

2.9%
14.0%

0.4%

32.7%

2.2%

Quality Dashboard
Costs of “High Throughput” 
Clinical Research

Post Market Medication 
Surveillance

Brownstein, PLoS ONE, 2007

Access to Your Medical Record 
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Dermatology e-Visit

E-Prescribing Software 

E-Prescribing Module

2. Electronic 
prescription 
is routed to 
Rx Gateway 
from e-
prescribing 
software

1. Prescribing 
physicians use 
the software of 
their choice to create 
an electronic 
prescription

3. Rx Gateway checks 
with health plan for 
pharmacy benefit 
eligibility and any 
other available data

Payer 5. When physician is 
satisfied, electronic 
prescription is routed to 
pharmacy or agent (i.e., 
SureScripts) 

PBM

Pharmacy

Rx Gateway 
(component 

of CDX)

4. Rx Gateway checks with 
pharmacy benefit manager 
(PBM) or intermediary 
(i.e., RxHub) for formulary 
compliance, medication 
history

6. Messages and other 
data can be routed back 
to Rx Gateway and into 
e-prescribing or other 
provider systems 
confirming prescription 
was picked up, etc.

Prescribing 
Physician

Regional ePrescribing 
Clinical Data Exchange 
Across the Community

Secure Internet /
Leased / Private Network

Hospitals / IDNs
Integrated
Delivery
Network

Academic
Medical
Center

Community
Hospital

Community
Health Center

/ Clinic

Specialty
Hospital /

Emergency Dept.

Payers

MassHealth
(Medicaid)

Medicare
(CMS)

Commercial
Health Plan

Behavioral
Health, etc.

State / Public Health
Entities

Department
of Public
Health

State Labs

Commercial Third
Parties

Application
Service
Provider

Clearinghouse
/ Aggregator

Labs & Diagnostic
Centers

Commercial
Reference

Lab

Diagnostic
Imaging
Center

Pharmacy

Pharmacy
Benefit

Manager

Retail Drug
Store

Patient
s

Practitioners
/ Physicians

RLS / MAeHC
Community Utility

Hosted and
Distributed
Integration
Services

Portal
Help Desk &
Operations

Support

Summary

� The hard work and cost of EHR implementation 
lays the foundation for the real quality 
improvement opportunities.

� Care gains will center on:
� Effecting continuous improvement in care processes 

and operations
� Exploring the secondary use of data
� Extending the reach of the EHR to:

� Patients

� Other organizations


