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AHRQ-Funded  
E-Prescribing Project 

■ HSC conducted a qualitative research 
project on physician practice and 
pharmacy experiences with advanced e-
prescribing features 

■ Two published studies on: 
– Physician access to third-party data on 

medication histories, formularies and 
generic alternatives  

– Electronic prescription transmission  
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Study Motivation 

■ Use of “advanced” e-prescribing features 
has the potential to improve health care 
quality and reduce costs 

■ Limited research has shown barriers to 
successful implementation 

■ Important to understand challenges 
given that federal financial incentives are 
accelerating e-prescribing volume  
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Qualitative Research 
Design 

■ 114 telephone interviews conducted in 
2010 

■ Core interviews with organizations 
actively using Surescripts: 
– 24 physician practices 
– 48 community pharmacies ( ½ local, ½ 

national)  
– 3 mail-order pharmacies 

■ Practices and community pharmacies 
clustered in 12 metropolitan areas 
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Study 1 –  
Research Questions 

■ How are e-prescribers using third-party 
information on patient medication 
history, formulary data and generic 
alternatives?  

■ What are the facilitators of and 
challenges to implementing these e-
prescribing features?  

■ What are the implications for efforts to 
promote e-prescribing?   
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Med History/Formulary (1) 

■ Feature Use 
– Some practices didn’t have access to these 

features or didn’t implement them 
– Few practices used features routinely 

■ Data Availability and Usefulness 
– Insurers, state Medicaid may not participate 
– Patient match not always successful 
– Data incomplete, inaccurate, or limited 
– Physician attitudes about need for data 

varied 
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Med History/Formulary (2) 

■ System Design 
– Data sometimes displayed on another 

screen 
■ Medication history not de-duplicated 

– Feature not always well-integrated into 
workflow 

– Importing data sometimes took multiple 
steps 
■ If system “view only”, data had to be manually 

entered 
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Tools to Support Generic 
Prescribing 

■ Nearly all practices set system default to 
“substitution allowable” 

■ Most practices used tools to help 
physicians select generics without having to 
rely on recall 
– Practices created “favorite” lists with generics 
– Some systems provided generic alternatives if 

physician entered brand name 
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Physician Use of Data 

■ Physician perceptions of clinical value of 
using feature must outweigh time costs 

■ Physicians more likely to use features 
consistently: 
– the more they perceive the need for data 
– the more complete and accurate the data 
– the easier the system is to use 
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Overcoming Barriers (1) 

■ Increasing data value 
– More participating insurers and state 

Medicaid programs; more complete data 
– Potentially expanding access to 

Surescript’s pharmacy fill data 
– Enhancing technical standards (RxNorm, 

real-time formulary data, prior 
authorizations)  
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Overcoming Barriers (2) 

■ Enhancing e-prescribing system design 
to make it easier to view and act on data 
– Usability studies, user feedback, 

development of best practices across 
vendors 
 

■ Targeted physician education/training on 
specific functionalities, especially after 
users have developed basic competency 
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Study 2 - 
Research Questions 

■ How are physician practices and 
pharmacies using electronic 
transmission features for new 
prescriptions and renewals? 

■ How does e-prescribing affect pharmacy 
processing of prescriptions?  

■ What are the facilitators of/challenges to 
implementing these features?  

■ What are the implications?   
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Electronic Renewals (1) 

■ Practices and pharmacies were satisfied 
with electronic transmission of new 
prescriptions 

■ E-renewals improved efficiency when 
working properly but feature was not 
used consistently  

■ Some e-prescribing practices and 
pharmacies had not implemented e-
renewal feature 
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Electronic Renewals (2) 

■ Practices and pharmacies both reported 
other party didn’t process consistently  
– Pharmacies request refills multiple times  
– Practices approve requests by fax/phone, or 

deny and send as new order  
 

■ Inconsistent renewal methods reinforced 
inconsistent modes of response  
– Need to manually update message queues 
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Mail-Order Prescriptions 

■ Practices were confused about which 
mail-order pharmacies accepted e-
prescriptions and believed that the 
process, when available, was unreliable  
– Common workaround was to routinely fax 

or print all mail-order prescriptions 
 

■ Practices received most e-renewal 
requests from mail-order pharmacies by 
fax 
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Mail-Order Pharmacy 
Connectivity 

■ At the time of the study, few vendors 
were certified by Surescripts to connect 
with mail-order pharmacies 
– Some pharmacies handled e-prescriptions 

like faxed or paper prescriptions 
 

■ More e-prescribing vendors were being 
enabled for new prescriptions, but 
changes to support e-renewals lagged 
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Pharmacy E-Prescription 
Processing 

■ E-prescribing reduced manual 
prescription entry at the pharmacy but 
staff often had to complete or edit 
certain fields:  
– Medication name  
– Quantity 
– Patient instructions (or ‘Sig’) 
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Medication Name 

■ When NDCs in two systems didn’t match, 
pharmacist had to manually select 
medications 
 

■ Physicians had trouble selecting 
medications from long lists of options and 
making decisions about packaging, drug 
form, or other features, sometimes 
requiring pharmacy follow-up  
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Quantity 

■ Physicians faced challenges accurately 
specifying quantities for prepackaged 
medications (e.g. inhalers, creams) 
because systems typically list by 
package, rather than dosing units  
 

■ Pharmacy staff had to be trained to 
correct errors, especially to generate 
accurate insurance claims 
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Patient Instructions 

■ Pharmacists indicated that, even when 
not written in Latin, Sigs often needed 
editing to be more patient-friendly 
 

■ Some systems allowed physicians to 
inadvertently enter contradictory 
instructions in another field, sometimes 
requiring pharmacy follow-up  
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Overcoming E-Renewal 
Barriers 

■ Targeted pharmacy and physician practice 
education/training on incorporating the e-
renewal process into workflows, especially 
after users have developed basic 
competency 

■ Enhancing technical standards and 
physician and pharmacy system design 
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Overcoming Barriers to 
Mail-Order Connectivity 

■ Surescripts, mail-order pharmacies, and 
e-prescribing vendors working on network 
and system changes to increase the 
proportion of practices that can 
communicate electronically with mail-
orders 
 

■ Communicating with practices about how 
to most efficiently process mail-order 
prescriptions and renewals 
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Overcoming Barriers to 
Pharmacy Processing 

■ Enhancing technical standards 
– Experts have proposed using RxNorm in 

place of NDC codes 
– Structured and Codified Sig Format is 

being implemented to support more 
complete, accurate, unambiguous Sigs 

■ Enhancing e-prescribing system design 
and promoting best practices to make it 
easier for physicians to accurately select 
medications and avoid conflicting sigs 
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Project Publications 

• The studies are available at: 
http://www.hschange.org/index.cgi?topic=topic14 

Joy M. Grossman, Dori A. Cross, Ellyn R. Boukus and Genna R. 
Cohen, “Transmitting and Processing Electronic Prescriptions: 
Experiences of Physician Practices and Pharmacies,” Journal of 
the American Informatics Association, published online first 
November 18, 2011. 

Joy M. Grossman, Ellyn R. Boukus, Dori A. Cross and Genna R. 
Cohen, “Physician Practices, E-Prescribing and Accessing 
Information to Improve Prescribing Decisions” Center for Studying 
Health System Change, Research Brief No. 20, May 2011 

■ Questions? jgrossman@hschange.org 
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Tools for E-Prescribing 
Implementation 

Douglas S. Bell, MD, PhD 
Associate Professor, UCLA 

Department of Medicine 
Research Scientist, RAND Corporation 
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Low E-Prescribing Use 

■ New Jersey E-Prescribe Program, 2006 
– 293 prescribers who installed in CY 2005 
– Incentive for use up to $500/qtr 

Pevnick, et al., Am J Manag Care. 2010;16(3):182-189 
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Study: 5 Exemplar Sites 

■ Planning 
– Identify organizational champion(s) 

■ Articulate vision and necessity 
– Plan workflow changes (vs. current state) 

“We spent tons and tons of time, initially before we got the 
system… went through every step of everything we did. I didn’t 
quite get… why we were spending some much time, but now I 
see that’s what made it easier. Every step of everything every 
person does in the office had to be transformed.” 

■ Expand staff roles, e.g. with renewal protocols 
– Alert patients and pharmacies to plans 

Crosson, et al., Ann Fam Med. 2011;9:392-397 
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Study: 5 Exemplar Sites 

■ Implementation 
– Hands-on on-site training 
– Well-trained super users 

■ Set up templates for commonly-used options 
– Technical support available in real-time 

■ Monitoring and Fine-tuning 
– Pharmacy communication (e.g. e-refills) 
– Work processes 
– System customizations (e.g. “favorites”) 
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Sociotechnical Model  
for Health IT 

Model Dimensions 
■ Hardware & Software 
■ Clinical Content 
■ User Interface 
■ People 
■ Workflow/communication 
■ Practice Policies, Culture 
■ External Pressures 
■ Measurement/Monitoring 

Exemplar Findings 
■ Onsite tech support 
■ Favorites and alerts 
■ Preferences 
■ Champions, super-users 
■ Redesign for delegation 
■ Planning, project mgmt 
■ Meaningful use, MIPAA 
■ Monitoring/remediation 

Sittig and Singh. Qual Saf Health Care 2010; 19:i68-i74 
Sittig and Ash. Ann Fam Med. 2011; 9:390-391 
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E-Prescribing Toolset 

http://healthit.ahrq.gov/eprescribingtoolsets
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E-Prescribing Toolset 

■ Chapters 
1. How to Use the Toolset 
2. Understanding the Building Blocks 
3. Setting Goals and Achieving Buy-in 
4. Assessing Readiness and Preparing for Change 
5. Planning Work Process Changes 
6. Selecting System 
7. Planning and Preparing for the Setup and Launch 
8. Setting up the System 
9. Training 
10. Launch 
11. Monitoring Results and Remediating Problems 
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1. How to Use the Toolset 
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1. How to Use the Toolset 
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1. How to Use the Toolset 
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1. How to Use the Toolset 
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2. Understanding the 
Building Blocks 

► E-Prescribing Infrastructure 
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3. Setting Goals and 
Achieving Buy-in 

► Goals Poster 
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4. Assessing Readiness 
and Preparing for Change 

► Readiness assessment spreadsheet 
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4. Assessing Readiness 
and Preparing for Change 

► Readiness assessment spreadsheet 
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4. Assessing Readiness 
and Preparing for Change 
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4. Assessing Readiness 
and Preparing for Change 
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4. Assessing Readiness 
and Preparing for Change 

► Readiness Tally 
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4. Assessing Readiness 
and Preparing for Change 

► Deal-breaker items 
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5. Planning Work Process 
Changes 
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5. Planning Work Process 
Changes 
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5. Planning Work Process 
Changes 
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6. Selecting a System  
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6. Selecting a System  
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6. Selecting a System  
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6. Selecting a System  
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6. Selecting a System  
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6. Selecting a System  
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6. Selecting a System  
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7. Planning and Preparing 
for the Setup and Launch 

58



8. Configuring the 
Technology 

► Setting up users and access rights 
► Pre-populating patient data 
► Setting up favorites 
► Selecting pharmacies 

59



9. Training 
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10. Launch 

► “Prescription Pad” Handout 

<Clinic Name and Logo> 
 
Dear Pharmacist: 
 
My prescription(s) have been sent to your computer electronically, 
not by fax or phone.  My doctor uses electronic prescribing for 
both my new prescriptions and for renewals.  Please note that my 
doctor prefers all renewals to be sent electronically to the 
computer in order to respond to your request within 24 to 48 
hours.  Over 98% of electronic renewal requests are processed 
within 24 hours. 
 
If your pharmacy is enabled for electronic prescribing, please 
check your computer system for my prescriptions.  Even when 
you send a fax for a renewal request, my doctor will respond 
electronically.  Please do not re-fax a request to my doctor unless 
it has been 48 hours since the original request was sent.   

<Clinic Name and Logo> 
 
To Our Patients: 
 
This note is a reminder that we sent an electronic prescription to 
your pharmacy. We are now using electronic prescribing to 
improve the safety, security and accuracy of your prescriptions.  
Electronic prescriptions should also save you time by giving your 
prescription a head start to the pharmacy.  We are also handling 
prescription renewals electronically with your pharmacy.   
 
Please show your pharmacist this card so that he or she is aware 
that your prescription(s) have been sent electronically. If your 
pharmacy is electronically enabled, they will receive the 
prescriptions directly into their computer system. Otherwise, they 
will receive them on their fax machine. 
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11. Monitoring and 
Remediating 

► Fishbone diagram for diagnosing failures 

62



Pilot Testing 

■ 6 Practices in e-prescribing adoption process 
– We conducted introduction and follow-up webinar 

■ For 3, we worked with the practice 
■ For 3, we worked with REC staff 

■ Overall, little use of toolset 
– Toolset lengthy, staff felt too busy to read it 
– Only a few were used 

■ Goals poster, Outreach letter to pharmacies 
■ Patient flyer, Prescription pad handout 

– Struggled to achieve high prescriber use 
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Recommendations 

■ Start planning early for e-prescribing  
■ Identify champions & team leaders 
■ Arrange for real-time technical support 
■ Use protocols to professionalize staff 

– Especially delegation of refills 
■ Carefully engineer “favorites” 
■ Communicate with local pharmacies 

– Take advantage of e-refills 
■ Monitor results and remediate problems 
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Enabling E-Prescribing and Enhanced 
Management of Controlled Medications 

(AHRQ Grant # R18 HS17157) 

Grant M. Carrow, PhD 
Principal Investigator 

Massachusetts Department of Public Health 

Cindy Parks Thomas, PhD 
Co-Investigator 

Schneider Institutes for Health Policy 
Brandeis University 
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Presentation Overview 

■ Context 
■ Practice Challenges 

■ Systemic  
■ Technical 

■ Prescriber Survey Results 
■ Lessons Learned 
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EPCS Project Collaborators 

■ MA Department of Public Health, Drug Control Program 
■ DrFirst, Inc., Rockville, MD 
■ eRx Network, an Emdeon company, Fort Worth, TX 
■ Brandeis University, Schneider Institutes for Health Policy 
■ Berkshire Health Systems, Inc. (189 providers) 
■ 9 Berkshire County Pharmacies 
■ U. S. Department of Justice, Drug Enforcement 

Administration 
■ Supported by a grant from the U.S. Agency for Healthcare 

Research and Quality 
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Project Purpose and 
Method 

■ Encourage the expansion, adoption and diffusion of 
e-prescribing of controlled substances 

■ Improve medication management by and among 
ambulatory care clinicians.  

■ Test and demonstrate the safety, security, quality  
and effectiveness of electronic transmission of 
prescriptions for controlled medications in the 
ambulatory care setting. 
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Project Specific Aims 

Aim 1: Develop, implement and verify a system of safe and secure 
electronic transmission of prescriptions for federally 
controlled substances in an ambulatory care setting. 

Aim 2: Develop and test the interface of the e-prescribing system 
developed in Aim 1 with the Massachusetts Prescription 
Monitoring Program. 

Aim 3: Conduct process and outcomes evaluation of improvements 
to patient care, risk reductions, patient and clinician benefits, 
patient safety, information privacy, confidentiality 

Aim 4: Develop and implement a plan for dissemination of findings 
for Aims 1, 2 and 3. 
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E-prescribing Transaction 
Work Flow (non-EPCS) 
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EPCS Transaction Work 
Flow 
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Two-Factor Authentication 

Proves the prescriber is authorized  
to digitally sign an EPCS 
■ Something you have (hard token) 
■ Something you know (password, PIN) 
■ Something you are (biometric) 

There are different kinds of  
Hard Tokens 
■ Digital signature (PKI, Cryptokey) 
■ One-time password generator 
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Key Project Milestones 
Date Event 

Oct. 2007 AHRQ grant award - MA EPCS project begins  

Sept. 2008 DEA/MDPH Memorandum of Agreement 

Sept. 2009 First  test EPCS transmitted – pilot initiated 

Jan. 2010 System activation - 33 providers receive cryptokeys 

June 2010 Live demonstration of EPCS (Washington, DC) 

Interim Final Rule on EPCS Promulgated 

Nov. 2010 146 providers with cryptokeys 
66 have written ≥ 1 EPCS 

March  2011 5000th  EPCS transmitted 

Sept. 2011 9882 EPCS’s  Transmitted 
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Practice Challenges-
Systemic 

■ 9 of 30 pharmacies in Berkshire County participating 
■ Affected provider adoption of EPCS 

■ Lower # of EPCS’s than expected 

■ Limited the ability to develop quality care data 

■ Readiness of Applications for the IFR Requirements 
■ Prescribing and Pharmacy systems are experiencing delays 

in certifying their systems 
■ Delays affect implementing care-enhancing technology 

■ Current Status 
■ 5 Prescribing Systems Certified 
■ 7 Pharmacy Systems Certified 
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Practice Challenges-
Technical 

■ Hard Token Issues 
■ Device Drivers incompatible with Windows 7/Vista 
■ Hard Token Failures 
■ Software loading and sustainability problems 

■ Discrepancies within EPCS’s 
■ Instances where SIG did not match instructions in Free Text 

Field 

■ Timing of Transmitting EPCS’s 
■ Provider “batching” transmissions  
■ Immediacy of the transaction affects work flow at the pharmacy 

■ EPCS transmissions without a token 
■ EPCS Rejections 
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Prescriber Perspectives on EPCS 
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Research Objectives for 
Physician Perspectives 

■ Assess the perceived impact of EPCS on patient safety 
and quality of care 

■ Identify barriers to adoption and use 
■ Evaluate the protocol for EPCS and the impact of work-

flow requirements on prescribers, pharmacies, patient 
care, and drug diversion 

■ Demonstrate provider experience with EPCS 
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Methods 

■ Interviews and surveys 
■ Pre/post implementation survey of prescribers, including 

physicians, nurse practitioners, physician assistants, and 
dentists, in a range of general practice and 
subspecialties (65% of those participating in initial pilot 
test:  104 prescribers, 41 controls) 

■ Topic areas:  
■ Use of electronic prescribing software  
■ Issues with controlled substances (identifying diversion, 

medication errors, call-backs, etc.) 
■ Experience with electronic prescribing of controlled substances 
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Electronic Prescribing Pilot  
Adoption Timeline 
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General Provider Adoption 
Less Than Expected 

■ 53.6% of deployed providers generated ≥ 1 EPCS 

■ Some deployed active providers did not send all CS 
prescriptions to participating  pharmacies 
electronically 

■ Survey results suggested a lack of full adoption was 
directly related to lack availability of a critical mass 
of participating pharmacies and technical challenges 
with the hardware 

80



Summary of Major 
Findings 

■ Successful implementation for a majority of prescribers 

■ Expectations of burden of security measures (e.g., carrying a token) 
were not borne out 

■ Significant improvement in EPCS users’ perception of controlled 
substance-related issues such as lost or stolen prescriptions, incorrect 
dose or strength 

■ Technical challenges considerable  
■ Reliability of system was uneven 
■ Incompatibility of systems and security token 

■ Satisfaction with system overall associated with belief that it improved 
practice management and perception that it provides minimal risk to 
patient safety 
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Lessons Learned 

■ The number of pharmacies capable of handling 
EPCS’s in a community will influence prescribing 
patterns and the extent to which providers will adopt 
EPCS 

■ Creating and processing EPCS’s is more complicated 
than for electronic prescribing of legend drugs due to 
security requirements and several interdependent IT 
systems 
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Lessons Learned (cont.) 

■ Actively prescribing providers quickly adapt to EPCS  
■ Aggregate and average volumes after the 7/2010 deactivation 

period quickly returned to prior levels 
■ After an initial transition period, EPCS had a net 

positive impact on pharmacist work flow 
■ While legibility of controlled substances prescriptions 

improved, instructions in free text fields were often 
inconsistent with the electronic SIG which precipitated calls to 
the provider for clarification   
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Lessons Learned (cont.) 

■ Applications must prepare to handle EPCS 
implementation issues 
■ Unexpected non-compliant work flows 
■ Mandatory deactivations upon notification of security issues 

■ Medical community engagement is necessary at the 
local level 
■ Prescribers 
■ Pharmacies 
■ State and Federal regulators 
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Next Steps 

■ Further studies to assess EPCS adoption in the 
context of the current IFR requirements are 
warranted 
■ Revisit implementation issues 
■ Identification of other practice challenges under the IFR 
■ Impact on quality of care 

■ Controlled substance pick-up compliance 
■ ADE avoidance 
■ Impact on diversion 
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Contacts 

Grant M. Carrow, PhD 
Principal Investigator 
Massachusetts Department of Public Health 
Grant.Carrow@state.ma.us  

Cindy Parks Thomas, PhD 
Co-Investigator 
Brandeis University/Schneider Institutes for Health Policy 
cthomas@brandeis.edu   

Stephen J. Kelleher, Jr., MHA, FACHE 
Project Manager 
Steve.Kelleher@state.ma.us 
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Q & A 

Please submit your questions by using 
the Q&A box to the lower right of 

the screen.   
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CME/CNE Credits 

To obtain CME or CNE  credits: 

Participants will earn 1.5 contact credit hours for their participation if 
they attended the entire Web conference.    

Participants must complete an online evaluation in order to obtain a 
CE certificate.   

A link to the online evaluation system will be sent to participants 
who attend the Web Conference within 48 hours after the event.   

88


	A National Web Conference on E-prescribing: Overcoming Barriers with Successful Implementation Techniques 
	Moderator and Presenters�Disclosures
	Physician Practice and Pharmacy Experiences with Advanced �E-prescribing Features
	AHRQ-Funded �E-Prescribing Project
	Study Motivation
	Qualitative Research Design
	Study 1 – �Research Questions
	Med History/Formulary (1)
	Med History/Formulary (2)

	Tools to Support Generic Prescribing
	Physician Use of Data
	Overcoming Barriers (1)
	Overcoming Barriers (2)

	Study 2 -�Research Questions
	Electronic Renewals (1)
	Electronic Renewals (2)

	Mail-Order Prescriptions
	Mail-Order Pharmacy Connectivity
	Pharmacy E-Prescription Processing
	Medication Name
	Quantity
	Patient Instructions
	Overcoming E-Renewal Barriers
	Overcoming Barriers to Mail-Order Connectivity
	Overcoming Barriers to Pharmacy Processing
	Funding Acknowledgment
	Project Publications

	Tools for E-Prescribing Implementation
	Thank You
	Low E-Prescribing Use
	Study: 5 Exemplar Sites
	Study: 5 Exemplar Sites

	Sociotechnical Model for Health IT
	E-Prescribing Toolset
	E-Prescribing Toolset

	1. How to Use the Toolset
	1. How to Use the Toolset
	1. How to Use the Toolset
	1. How to Use the Toolset

	2. Understanding the Building Blocks
	3. Setting Goals and Achieving Buy-in
	4. Assessing Readiness and Preparing for Change
	4. Assessing Readiness and Preparing for Change
	4. Assessing Readiness and Preparing for Change
	4. Assessing Readiness and Preparing for Change
	4. Assessing Readiness and Preparing for Change
	4. Assessing Readiness and Preparing for Change

	5. Planning Work Process Changes
	5. Planning Work Process Changes
	5. Planning Work Process Changes

	6. Selecting a System 
	6. Selecting a System 
	6. Selecting a System 
	6. Selecting a System 
	6. Selecting a System 
	6. Selecting a System 
	6. Selecting a System 

	7. Planning and Preparing for the Setup and Launch
	8. Configuring the Technology
	9. Training
	10. Launch
	11. Monitoring and Remediating
	Pilot Testing
	Recommendations

	Enabling E-Prescribing and Enhanced Management of Controlled Medications�(AHRQ Grant # R18 HS17157)
	Presentation Overview
	EPCS Project Collaborators
	Project Purpose and Method
	Project Specific Aims
	E-prescribing Transaction Work Flow (non-EPCS)
	EPCS Transaction Work Flow
	Two-Factor Authentication
	Key Project Milestones
	Practice Challenges-Systemic
	Practice Challenges-Technical
	Prescriber Perspectives on EPCS
	Research Objectives for Physician Perspectives
	Methods
	Electronic Prescribing Pilot �Adoption Timeline
	General Provider Adoption Less Than Expected
	Summary of Major Findings
	Lessons Learned
	Lessons Learned (cont.)
	Lessons Learned (cont.)

	Next Steps

	Contacts
	Q & A
	CME/CNE Credits



