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Foreword 
 
April 14, 2004 
 
Dear Colleagues: 
 
We are pleased to present the eHealth Initiative’s formal report on “Electronic 
Prescribing: Toward Maximum Value and Rapid Adoption”, which highlights 
recommendations for optimal design and implementation to improve care, increase 
efficiency, and reduce costs in ambulatory care.  Given recent significant national 
attention paid towards electronic prescribing, especially in light of its inclusion in the 
Medicare Prescription Drug, Improvement, and Modernization Act of 2003, the timing of 
this report could not be more important.   
 
The culmination of valuable information presented in this final report reflects the 
consensus of a diverse group of stakeholders and national experts who began their work 
in 2003.  More than 70 of the nation’s top experts on electronic prescribing volunteered 
their time and expertise to this important multi-stakeholder effort.  Working Groups were 
comprised of representatives of each of the many constituencies involved in and impacted 
by the prescribing chain, including practicing clinicians, hospitals and other healthcare 
organizations, medical societies and associations, health plans and other third party 
payers, healthcare IT suppliers, pharmacies, manufacturers, patient and consumer groups, 
insurance providers, federal agencies, and connectivity providers.  
 
Ever since the founding of our organization three years ago, the eHealth Initiative has 
focused on bringing together forward-thinking people from all sectors of the U.S. 
healthcare system to develop practical strategies for driving the adoption of health 
information technology to improve the quality, safety and efficiency of healthcare for all 
Americans.  The findings of this report are substantial and practical, and will help us 
move towards that goal. 
 
It is findings such as these that eHealth Initiative works every day to bring to the attention 
of public and private sector healthcare leaders, policy-makers, and the general public.  
We tell them there is a strong financial case to be made for prudent public and private 
sector investment in interoperable, electronic applications such as electronic prescribing 
and the mobilization of data across systems to support patient care, and an even more 
compelling case given information technology’s role in addressing quality and safety 
challenges. 
 
This report is also intended for use by the members of the same stakeholder groups that 
were involved in its creation.  For healthcare providers, including clinician and 
pharmacist groups, it offers independent information regarding what they can and should 
expect from their system providers, as well as offering guidelines for successful 
implementation and best ways to gain safety and quality benefits.  For payers, insurance 
providers, and healthcare purchasers, it presents material on value propositions, incentive 
programs, current demonstrations and early adoption successes, and on high-value 
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features such as clinical decision support.  For system producer/vendors and connectivity 
providers, it is a compendium of recommended and desired features and system 
components, best practices and known issues.  Thus, it is intended not to homogenize all 
product offerings, but rather to provide valuable research and development and user-
requirements information to help them produce better products more quickly and easily.  
The information on standards and vocabularies should be of value to all of these groups, 
as well as to standards developers and policy-makers. 
 
Congratulations to the dozens of members of the Working Groups, named at the beginning of 
this report, who generously volunteered their time and expertise to this effort. Without their 
knowledge and dedication, this report would not be possible.  We owe special thanks to the 
outstanding set of leaders who chaired the working groups and, in so doing, put in a great deal of 
extra effort to pull this report together.  Bob Elson, MD, MS, Vice President of Healthcare 
Services of RxHub and Patricia Hale, MD, PhD, FACP, Chair of Medical Informatics for the 
American College of Physicians and Chief Medical Information Officer of Glen Falls Hospital, 
served as co-chairs of the Design and Implementation Working Group.  Mark Frisse, MD, Vice 
President of Health Delivery of First Consulting Group and John Glaser, PhD, Vice President 
and Chief Information Officer of Partners HealthCare System served as co-chairs of the 
Incentives Working Group.  Congratulations and our deepest appreciation also go to Jennifer 
Covich Bordenick, our program director, whose tireless energy and enthusiasm helped to make 
this initiative a success.  
 
In Washington and across the country, there has been increasing momentum for the use 
of health information technology and electronic prescribing to improve the quality, safety 
and efficiency of healthcare.  But much work is ahead of us; moving this agenda to its 
ultimate goal will require sustained focus and commitment.  Working together, we can 
foster and support electronic prescribing, other clinical applications and the creation of an 
interconnected, electronic health information infrastructure to advance our shared 
agenda–leading to better healthcare for all. 
 
Sincerely, 
 
 
 
Jonathan M. Teich, MD, PhD, Project Chair 
Senior Vice President and Chief Medical 
Officer, Healthvision 
Assistant Professor of Medicine, Harvard 
University  
Physician, Department of Emergency 
Medicine, Brigham and Women’s Hospital 
 

Janet M. Marchibroda 
Chief Executive Officer, eHealth Initiative 
Executive Director, Foundation for eHealth 
Initiative 
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Highlights of the Report 
 

1. Errors and adverse drug events in ambulatory care errors can be common, 
serious, and preventable, according to research. 

2. Electronic prescribing can improve safety, quality, efficiency, and cost. 
Studies suggest that the national savings from universal adoption could be as high 
as $27 billion. 

3. Electronic prescribing systems are available in a variety of graduated levels, 
Systems at the highest levels of sophistication afford much greater 
opportunities for benefit, although all of the middle and higher levels convey 
some significant benefits. 

4. Despite the benefits of electronic prescribing, adoption is still modest. Current 
surveys estimate that between 5% and 18% of physicians and other clinicians are 
using electronic prescribing.  Key barriers to clinician adoption include startup 
cost, lack of specific reimbursement, and fear of reduced efficiency in the 
practice. 

5. The adoption and use of electronic prescribing should be encouraged 
through the deployment of appropriate incentives.  These incentives will be 
critical to widespread adoption.  Promising incentives are reviewed in the report. 

6. Continuing progress toward better-designed, more usable systems is likely to 
help adoption.  A number of techniques and best practices are reviewed. 

7. Clinical decision support interventions should follow certain design 
principles for maximum acceptability and impact. 

8. Electronic communication offers numerous advantages: it is faster, more 
work-efficient, more secure, more reliable, less error-prone, and less prone to 
abuse than paper or fax prescriptions. Current barriers include expense, broadband 
availability, and variant standards.  

9. Software should inform but not mandate a clinician’s and patient’s choice of 
medications and pharmacies.  Patient confidentiality must also be protected.  

10. A number of enhancements in standards and vocabularies are needed to 
improve quality, efficiency, and to facilitate interoperability between the various 
electronic systems involved in the electronic prescribing process. Unifying state 
prescription-form standards, establishing a consistent “doctor-level” drug 
vocabulary, and standardizing formulary information are among the highest 
needs.  

11. Careful management of the initial use period in any practice is essential. 
Access to registration, schedule, and prior medication information is important. 

12. Integration of electronic prescribing with an overall electronic health record 
adds value in a number of ways.  Many lessons about adoption of electronic 
prescribing can be applied to the widespread adoption of robust, connected 
electronic health records as well.  
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Executive Summary 

Electronic prescribing refers to the use of computing devices to enter, modify, review, 
and output or communicate drug prescriptions. 

Value of Electronic Prescribing 
 
Ambulatory care errors are common and preventable; electronic prescribing can 
improve safety, quality, efficiency, and cost.  In inpatient care, electronic medication 
ordering has been shown to have a significant impact in reducing Adverse Drug Events 
(ADE’s) and guiding better drug utilization.1 2 In the ambulatory environment, recent 
research shows that adverse events are common and can be serious.  According to the 
Center for Information Technology Leadership (CITL), more than 8.8 million ADE's 
occur each year in ambulatory care, of which over 3 million are preventable.3 Medication 
errors account for 1 out of 131 ambulatory care deaths4.  
 
Electronic prescribing has presumed value in preventing these errors because it can apply 
clinical decision support:  the computer can check each prescription as it is written, either 
for internal inconsistencies (such as excessive dosage) or for conflicts with the patient’s 
known allergies, interactions with other active medications, duplicate therapy, and many 
other conditions. 
 
In addition, electronic prescribing can improve quality, efficiency, and reduce cost by 
several other mechanisms, including but not limited to: 

• Actively promoting appropriate drug usage, e.g., following a medication regimen for 
lowering blood cholesterol.  

• Providing information about formulary-based drug coverage, including on-formulary 
alternatives and co-pay information. 

• Speeding up the process of renewing medications. 

• Providing instant electronic connectivity between the practice, the pharmacy, health 
plans/PBM’s, and other agencies, thus improving the speed and accuracy of 
prescription dispensing, pharmacy callbacks, renewal requests, eligibility checks, 
medication history, and more. 

 
More than 3 billion prescriptions are written annually.5 Given this volume, even a small 
improvement in quality attributable to electronic prescribing would translate into 
significant healthcare cost and safety benefits if electronic prescribing is broadly adopted.  
Studies suggest that the national savings from universal adoption of electronic 
prescribing systems could be as high as $27 billion, some from ADE prevention and the 
majority from better utilization of drugs, guided by these systems. 
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Levels of Electronic Prescribing 
 
Electronic prescribing systems are available in a variety of graduated levels, expressed in 
this report as a pyramid (see Figure 1 in the text).  The levels of the pyramid are: 
 

1. Electronic drug reference only, no prescribing capability; 
2. Stand-alone prescription writer, with no medication history or supporting data; 
3. Addition of basic supporting data, such as allergies, demographics, and formulary 

information, which can be used by the system to generate alerts; 
4. Medication management – long-term tracking and monitoring of each patient’s 

active medications; 
5. Connectivity among practices, pharmacies, payers, PBM’s, intermediaries, and 

patients; 
6. Integration with a more complete electronic health record. 

 
Benefit can be seen at all levels.  However, systems at the higher levels of sophistication 
(which may be associated with higher start-up cost and complexity) afford much greater 
opportunities for quality improvement, reduction in errors, and improved workflow 
efficiency.  This is done primarily by including more relevant information about the 
patient, and better communication among the stakeholders and data sources in the 
prescribing chain.  Depending on the local situation and resources, a practice could start 
out at a medium level, and then upgrade to higher functionality later; the eventual goal is 
always to approach the highest levels, thereby to reap their higher benefits. 
 

Current Physician Adoption and Barriers 
 
Current surveys vary in definitions and results, but somewhere between 5% and 18% of 
physicians are estimated to be using electronic prescribing.  While this probably 
represents a significant increase over the past 3-5 years, it certainly does not qualify 
electronic prescribing as a standard practice. 
 
A number of barriers stand in the way of universal adoption in the practice: 

• Cost of buying and installing a system. 

• Time/workflow impact: Initially, increased time compared to paper prescribing. 

• Time/RVU to review a warning. 

• Lack of reimbursement for costs and resources. 

• Safety improvements not fully publicized. 

• Not an expected standard of care. 
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Correspondingly, driving physician acceptance is likely to require: 

• Proven value in safety/quality improvement. 

• Systems that are quick to install, easy to learn, and fast in use. 

• Financial or other incentives to overcome cost. 

 
Public and private sector initiatives have emerged that are addressing some of these 
issues.  In the public sector, related policy includes the Medicare Modernization Act of 
2003, recently published draft safe-harbor rules allowing technology to be excepted from 
anti-kickback laws in some cases, and state legislation in Florida and California.  On the 
private side, employer and payer-sponsored pay-for-performance programs and electronic 
prescribing demonstration projects are addressing some of the cost issues, although often 
only on a temporary basis. 
 
Although some barriers to adoption were noted in the pharmacy and other stakeholder 
workplaces, substantial organized effort has already been directed to solving a number of 
these problems; in addition, automated systems are virtually essential for the functioning 
of many modern pharmacies.  The organizational and cultural challenges required for 
clinicians in practice to make the transition, the fact that these systems are not considered 
“essential”, and the up-front cost without a significant financial return focus on clinical 
practices as the largest opportunity to drive universal adoption at this time. 
 

The eHealth Initiative’s Electronic Prescribing Project 

Early in 2003, the eHealth Initiative launched the Electronic Prescribing Initiative, the 
effort was led by a Steering Group comprised of representatives of the many 
constituencies involved in and impacted by the prescribing chain, including practicing 
clinicians, hospitals and other healthcare organizations, medical societies and 
associations, payers, healthcare IT suppliers, pharmacies, manufacturers, patient and 
consumer groups, insurance providers, federal agencies, and connectivity providers.  The 
initiative involved over 70 of the nation’s top experts on electronic prescribing.  The 
majority of participants were executives or senior-level managers representing various 
stakeholders. 
 
The overall goal of the Electronic Prescribing Project is to rapidly expand the adoption of 
electronic prescribing; in particular, to understand the relationships among different 
stakeholders, identify barriers, and create recommendations that would foster widespread 
adoption of high-quality, high-value electronic prescribing throughout the U.S.   
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Statement of Principles 
 
The Steering Group met several times and developed two primary outputs.  The first is a 
unified Statement of Principles that states the core benefits, and sets broad goals for the 
near-term and long-term state of electronic prescribing.  The full Statement of Principles 
can be found on page 40.  Key principles include: 
 

• All healthcare stakeholders must collaborate to encourage the rapid adoption of 
electronic prescribing, for the quality, cost, and efficiency benefits that it can 
bring. 

• Rapid development and adoption of implementable, usable, standards-based 
electronic prescribing systems must be encouraged. 

• The patient-clinician relationship, and the patient’s and clinician’s informed 
choice of medications and pharmacies, should be preserved. 

• The adoption and use of electronic prescribing should be encouraged through the 
deployment of appropriate incentives. These incentives will be critical to 
widespread adoption. 

 

Working Groups 
 
The Steering Group established two Working Groups: 
 

• The Incentive Working Group’s charter was to explore and review various 
incentive possibilities, to assess those with the highest impact and likelihood of 
success, and to help frame policy and education in order to advance those 
incentives.  

• The Design and Implementation Working Group’s charter was to develop and 
widely disseminate design and implementation techniques and best practices, as a 
reference to system producers and purchasers, so that all commercially available 
systems could be advanced to a more acceptable, usable, valuable level. 

Incentive Working Group Key Findings 
 
Alignment of incentives, in particular alignment of costs and benefits, was a core issue of 
the Incentives Working Group conclusions.  They analyzed the relative costs and benefits 
of electronic prescribing to each of the stakeholder groups, and concluded that the 
greatest cost relative to benefit – in time and money – is borne by the clinicians.  Even an 
extremely effective means of prescribing new drugs or authorizing refills will have at 
least a short-term adverse impact on office workflow and expense.  Although there may 
be a large national financial savings from the adoption of electronic prescribing, 
relatively little of that financial benefit is passed to the clinician in the current 
environment.  Incentives therefore should be directed toward resolving the relative 
misalignment of costs and benefits. 
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The Working Group reviewed a variety of public and private economic incentives, 
malpractice insurance reduction programs, pay-for-performance programs, legislative and 
regulatory possibilities, and more.  Their work is summarized in Table 4. 
 
Combining both high impact and high feasibility as desirable properties, the Workgroup 
concluded that four incentive areas held the highest promise: 
 

• Reimbursement for utilization of electronic prescribing or for the information 
processed (RVU’s). 

• Pay for Performance programs. 

• Third Party incentives: Payers, Pharmacies (defrayed costs, per-Rx fees), Transaction 
Brokers. 

• Legislation, in particular, incentive rules provided as a result of the Medicare 
Modernization Act, Stark safe-harbor relief, and other related legislation. 

 
The Incentive Workgroup also concluded that the following were important components 
in the national effort to promote adoption of electronic prescribing: 

• Means to support innovation, research, and training – usually provided through 
research grants, contracts and funding for pilot programs either by the private- or 
public-sector. 

• Legislation that promotes and stimulates change, while at the same time recognizing 
and partially compensating for the time and effort required to realize desired change. 

• Alignment of the incentives of all parties.  To succeed, every party with a moral or 
financial interest in the use of prescription drugs must have the incentive to change. 
This requires sober reflection on the extent to which current technologies disrupt 
traditional office practice workflow, the need to provide fiscal rewards for those who 
must make necessary capital investments, the extent to which various care 
intermediaries compete in a for-profit health care environment, and the importance of 
endorsement by local and national licensure and accreditation groups. 

• Recognition of the magnitude of benefit that can be realized if an imperfect health 
care system is improved.  Enormous benefits to the public health are possible if our 
Nation takes a more comprehensive approach to the National health infrastructure. 

The ongoing work of the Incentives Workgroup has been subsumed into a larger 
incentives project at the eHealth Initiative, which includes not only electronic prescribing 
but also other aspects of the electronic health record. 
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Design and Implementation Working Group Key Findings 
 
At the initial meetings of the Design and Implementation Working Group, the prescribing 
process was separated into five key elements.  These identified areas became the focus of 
five subgroups: 

• Usability, particularly in the clinician’s practice. 

• Clinical Decision Support, including formulary management. 

• Communication. 

• Standards and Vocabulary. 

• Implementation. 

 
Key findings in each area are summarized here. 
 

Usability for the Prescriber 

• Successful adoption depends heavily upon the ease and speed with which the 
clinician can learn and use the system in their medical practice. 

• For the clinician, it’s all about speed of operation, support of real workflow, and ease 
of learning.  System design needs to focus on making common operations very fast, 
while making every needed operation possible.  

• To this end, the text discusses essential functions, variations, and shortcuts that can 
provide the right information in the shortest time.  For example, renewing multiple 
medications in one step saves considerable time compared to the paper prescribing 
process. 

• Complex or new functions include: complex dosages such as sliding scales; ability to 
order supplies and durable medical equipment; support for alternative and non-
prescribed medications; specifying a justifying diagnosis for each drug; cosigning 
prescriptions from mid-level professionals; selecting a pharmacy; and handling 
callbacks and renewal requests which may come electronically from the pharmacy. 

• Usability is a concern for everyone in the practice, not just the clinician.  Staff 
members other than the clinician are likely to handle tasks such as 
printing/transmitting prescriptions, handling renewals, capturing the patient’s 
medication history, and in some cases writing prescriptions themselves.  The system 
needs to provide for all prescription-related tasks that occur in the practice. 

• A variety of user-interface devices are available (desktop computers, PDA’s, tablets, 
etc.) and different device types may be best for different situations. The technology is 
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changing rapidly and devices should be chosen for maximum convenience. Devices 
need to be efficient and secure, particularly if they can be removed.  Wireless devices 
are efficient but must communicate with printers and with other office systems. 

• Outside of the practice, a number of new operations are now possible that can 
improve efficiency and safety for the practice.  These include capturing medication 
history from payers, pharmacies, and other sources; transportable records that allow 
sharing of patient prescription information when the patient sees multiple clinicians 
and multiple pharmacies; and patient portals that let patients review their own 
medications, get drug information, and request refills and renewals. 

• Although much of the adoption effort is targeted at physicians, it is important to 
recognize that a great deal of the overall electronic prescribing process happens in the 
pharmacy.  Attention to efficient pharmacy information systems, and to optimal 
handling of important transactions such as prescription communication and 
refill/renewal authorization, will pay large dividends. 

 

Clinical Decision Support  

• Value: Recent studies confirm high rates of preventable adverse drug events in 
ambulatory care, suggesting that electronic prescribing may provide the same degree 
of benefit that has been shown in inpatient computerized provider order entry.  
However, studies documenting this effect have not come out yet in significant 
numbers.  More research is needed both to confirm this promise, and also to help 
electronic prescribing application designers target clinical decision support where it is 
most likely to have an impact. 

• Design: Clinical decision support interventions should follow certain design 
guidelines (listed in the text) for maximum acceptability and impact. It is particularly 
important to make interventions understandable, maintain a high specificity (i.e., 
avoid alerts for conditions that are, in fact, acceptable), and not overwhelm or fatigue 
the clinician with too many alerts overall.  In the case of very common alerts like 
drug-drug interactions, where some interactions are very severe and others are milder, 
different levels of alerting can be provided. 

• Prioritization: A clinical decision support feature ranking is provided as part of this 
report as a step in this direction.  System vendors should consult this table when 
prioritizing their work; purchasers of systems should consider it when deciding what 
to put in their requests-for-proposals (RFP’s) and what to expect of their vendors. 

• Sequencing of Implementation: Clinical decision support implementation could be 
sequenced in a practice; usually, simpler and less controversial interventions such as 
allergy checks should be produced first, with more complex protocols and treatment 
guidance added once users have become comfortable with the system. 
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• Formulary: Health plan drug formulary support should be considered an important 
component of decision support, alongside more traditional forms of clinical decision 
support. 

 

Communication 

• Communication takes place frequently between the clinical practice, the pharmacy, 
health plans and PBM’s, and patients.  Besides the obvious transaction in which a 
clinician sends a prescription to be filled at a pharmacy, there are pharmacy callbacks 
for questions and eligibility issues, patient requests for refills, eligibility inquiries, 
claims and approvals, and many others.  Nearly all of these communications can be 
handled by electronic data interchange over secure networks or the secured Internet. 

• The paper-based prescribing process is inefficient, expensive, resource-intensive, and 
prone to errors.  The benefits of electronic communication are well-known, both for 
the creation of a prescription and for a variety of other services important to quality, 
safety, and benefit processing.  For example, if a clinician prescribes a drug that is 
off-formulary or out of stock at the desired pharmacy, an alert or notification to that 
effect could come back instantly from the pharmacy, so that the clinician can 
immediately modify the prescription, saving considerable time for the patient, 
pharmacist and practice.  

• Electronic communication is faster, more work-efficient, more secure, more reliable, 
and less prone to abuse than paper or fax prescriptions. 

• A new and potentially valuable function is the ability to create an accurate global 
view of a patient’s medication history, by combining dispensing and claims histories 
from one or more several pharmacies and/or payers.  Although there are patient 
confidentiality issues that must be cleared for this to work, the benefits in safety, 
quality, and abuse prevention can be substantial. 

• We want to foster universal adoption so that all can realize the advantages, and also 
because of critical-mass factor: adoption is likely to move even faster when a 
significant number of clinicians and pharmacies in a region have already moved to 
electronic communication-capable systems.  Before critical mass is reached, 
communication brokers that can accept an electronic transaction at one end and 
convert it into a paper or fax message at the other will preserve the investment of the 
more advanced system until the other side catches up. 

• Current barriers include: additional expense of some software and connectivity 
arrangements; variant standards in communicating medication information; lack of 
critical mass of systems in some regions; difficulty in getting up-to-date health plan 
benefit information; and some state regulations that inhibit the rollout of electronic 
communication. 
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• Correspondingly, important steps in removing barriers include adoption of uniform, 
effective standards and vocabularies (see below); removal of legal and regulatory 
roadblocks; increasing the availability and lowering the cost of communication-
capable systems and broadband connectivity;  

• The clinician’s and patient’s choice of medications and pharmacies should be 
protected in communications software, although all relevant financial and 
availability information should be displayed so that the choice can be well-
informed. 

• There are a number of very active programs currently that may increase adoption 
rapidly, particularly from the pharmacy and PBM groups and related commercial 
operations. 

• It is imperative that clinician prescribing applications have the necessary tools for 
universal communication, either through embedded software or ASP sites. 

• Patient portals that let the patient review their active medications, request refills 
or renewals, read drug information, and communicate questions are growing in 
number and are likely to provide another benefit to patients’ health. 

 

Standards and Vocabularies 
Currently, standards exist today that support the sharing of prescription information to 
some extent, as well as vocabularies that describe the drug prescribed.  However, 
standards need to be enhanced where necessary, and support vocabularies that clearly 
define the intent of the prescription.  Improved vocabularies and standards could provide 
valuable information to be used for clinical and research purposes, outside of the 
prescribing event.  

A wide range of recommendations is covered in this section.  The ones deemed to have 
the most pressing needs are indicated with an asterisk, although all of the 
recommendations are of high importance. 
 
Unification of standards 

• Strongly encourage unification of varying state regulations concerning the proper 
format of a prescription.  Currently, the wide variety of state regulations – most of 
which are directed toward the same objectives, but differ because of separate 
development – increase the complexity and expense of electronic prescribing 
systems, as vendors must undertake extra development and maintenance to keep up 
with the varying regulations. 

• Unify different standards, terms, and structures used by formulary information 
providers.  Again, different formulary information providers use different structures, 
vocabularies, and classifications, which must be reconciled and interpreted by the 
prescribing systems. 
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• Unify and universally adopt a single set of messaging standards through 
reconciliation of SCRIPT and HL7 conventions, and continue to grow and develop 
the unified set to meet changing business needs.  This work is already in progress.  

Vocabulary 

• Support the widespread adoption and further enhancement of RxNorm and NDF-RT 
for Clinical Informatics, to provide a consistent “clinician-level” drug vocabulary.  
Although NDC codes work well for pharmacy purposes, they are too granular for 
clinicians; as a result, currently many prescriptions are transmitted in free text, 
resulting in re-entry and potential errors at the pharmacy, as well as in lost 
opportunities for clinical decision support. 

• Support standardization of the required data elements (“sig”) necessary to create an 
electronic prescription, again for the benefit of consistent data exchange and greater 
quality and safety. 

• Seek agreement among the large producers of prescribing system drug dictionaries, so 
that specification of allergy groups, drug interaction groups, etc., are consistent as one 
changes to different applications that use different commercial dictionaries.  
Currently, these are fairly close, but differences exist which can sometimes be 
significant. 

• Once agreement has been reached on a vocabulary, incorporate it into the definitions 
and requirements of the NCPDP SCRIPT Standard. 

Identifiers 

• Establish a unique identifier for health plans and pharmacy benefit plans, so that 
prescribing systems and formulary information services can easily work together to 
determine the proper formulary and benefit for a given patient. 

• Establish unique identifiers for the various persons and entities involved in a 
prescribing transaction. 

Process 

• Support creation of a Resource guide for system vendors. 

 

Implementation  
Good implementation is critical to the success of any electronic prescribing project. The 
most intuitive software and cutting edge hardware will not stand on its own without a 
solid implementation plan.  Winners of the HIMSS Nicholas E. Davies award, given 
annually to healthcare organizations that provide the most effective clinical information 
systems, universally state that proper implementation management is at least as important 
as, and perhaps more important than, good software design.  A sample electronic 
prescribing implementation guide is included in Appendix D.  The actual ‘how-to’ details 
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and likely problems and solutions are outlined in the text.  Important issues to consider 
include: 
 

• Identify and address major implementation issues before selecting a system.  These 
include understanding the implications of the size and type of practice; gaining 
executive and clinician support; being aware of regulatory and local pharmacy 
conventions and considerations; and determining the appropriate infrastructure and 
devices to support the workflow of the practice. 

• Important implementation resources will be the electronic prescribing vendor selected 
and their implementation and account management staff, as well as similar 
organizations that have already deployed the application.  

• Ensuring adequate infrastructure is a necessary pre-condition for success. Of 
particular importance is stability and reliability of the electronic prescribing 
application itself, the device or devices that the application runs on, and the network. 

• Startup issues and interface issues include: integrating with a practice management 
system to gain access to registration and schedule information; loading patients’ 
initial medication lists from the previous system or from paper records; and selecting 
and loading the appropriate payer and formulary information. 

• Paying attention to organizational culture and behavior change management is a 
critical success factor.  Organizations should also be aware that few implementations 
go smoothly on the first day; support staff should be able to respond quickly, in a 
friendly and supportive manner, to perplexed users, and should be able to determine 
which problems require software changes and which are a natural consequence of 
change management. 

• Before selecting and implementing an electronic prescribing application, 
consideration should be given to a plan for migration towards a complete EMR. 

 

Moving Forward 
 
More intuitive systems, improved and more universal communications, effective 
standards and significant incentives to reconcile financial costs and benefits are all 
critical to the adoption of electronic prescribing systems throughout the United States.  In 
turn, appropriate data sharing, well-executed clinical decision support, and advanced 
communications functions are vital for those systems to provide maximum value, both 
clinical and financial.  Steady progress has been made in some of these areas, particularly 
over the last few years.  However, we have not yet reached the goal, the point where 
electronic prescribing is seen as a “must-have” part of healthcare, and as a result, the very 
large benefits in quality and cost that could be achieved are still some distance away. 
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The concluding section, “Moving Forward”, identifies ongoing work of the eHealth 
Initiative as well as recommendations for actions that all stakeholders can undertake to 
help realize this goal.  Active work is continuing to stimulate policy and legislative 
action, to advance the design and capabilities of available systems, to advance and unify 
standards, and to continue to educate each other. 
 
A variety of incentive demonstration programs have been put into place.  There are pay 
for performance programs that directly reward electronic prescribing, and others that 
reward outcomes that are made much more reachable by electronic prescribing. Other 
projects include payer- and pharmacy-based efforts to supply clinicians with prescribing 
technology and connectivity, at least on a trial basis.  These programs and other creative 
efforts to provide appropriate incentive should be encouraged, and the results shared, so 
that the most effective strategies can be established. 
 
Above all, we all realize that electronic prescribing is a matter of healthcare quality and 
safety, a matter of work efficiency, and a matter of business. Better, safer healthcare is 
the prize, the unshakable goal shared by all in this field; it is what we think of when we 
prepare long-term, multi-year strategies and plans.  Workflow and financial sense are the 
practical requirements on the way to turning that goal into reality, and they demand our 
attention every day.  We encourage everyone, as they deal with their necessary business 
operations, to remember the prize, and to exhibit flexibility and cooperation in an effort 
to reach that prize, just as the diverse stakeholders involved in this initiative have worked 
together for the common good. 
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SECTION I: INTRODUCTION TO ELECTRONIC 
PRESCRIBING 

Introduction 
 
Six years ago, in a landmark article in The Journal of the American Medical Association, 
Schiff and Rucker argued that “physicians should never again write a prescription” by 
hand.6  Two years later, the Institute for Safe Medication Practices declared that “The 
need is urgent. As such, a serious public health problem calls for a bold goal: Let’s 
eliminate handwritten prescriptions by 2003.”7

 
Of course, 2003 has come and gone, handwritten prescriptions remain the norm rather 
than the exception, and calls for universal electronic prescribing are louder than ever. 
Nonetheless, considerable progress has been made. Precise numbers are hard to come by, 
but at least 10,000 clinicians (and possibly several times that number) are creating 
prescriptions today on a computer – either within the prescribing component of an 
electronic medical record (EMR) system or within a standalone electronic prescribing 
application. 
 
This report is an attempt to characterize lessons learned from this early adoption phase of 
electronic prescribing, and identify issues and strategies that will help accelerate 
continued adoption. In this report we explore best practices and concepts, current barriers 
and points of frustration, and possible ways to remove those barriers in order to achieve 
the safety, quality, cost, and efficiency benefits that can come from universal, well-
designed, well-implemented electronic prescribing systems. 
 
The report is intended for several audiences: 

• Clinicians, practices, and healthcare organizations, who wish to know what is 
possible, what their next steps should be if they are interested in implementing such 
systems, and what they should be able to expect from the vendors. 

• System vendors and developers and communications service providers, as a reference 
for information about pros and cons of current systems and about primary needs from 
the healthcare community perspective, so they can be better informed as they 
continue to advance the usability and effectiveness of their products. 

• Those involved in standards and regulatory efforts, as a guide to practical issues that 
are fostering or hindering the widespread adoption of electronic prescribing. 

• Patients and patient advocacy groups, who want to understand the benefits, 
possibilities, current state, and next steps in electronic prescribing. 
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Definition of Electronic Prescribing: Levels of Sophistication 

Electronic prescribing refers to the use of computing devices to enter, modify, review, 
and output or communicate drug prescriptions. 

In a basic electronic prescribing system, clinicians review, enter, manage, and sign 
prescriptions using a computer, instead of writing them on paper.   In addition to basic 
prescription entry capability, the definition of electronic prescribing includes a number of 
important capabilities, including:  

• Clinical decision support, including alerts and reminders to promote guideline 
compliance, prevent prescribing errors, and advise about formulary compliance. 

• Integration of other patient data from an electronic medical record, such as medical 
conditions, current and prior medications, allergies, laboratory results, and personal 
preferences, to enhance efficiency, improve documentation, and increase the potential 
impact of clinical decision support. 

• Fax or electronic communication between clinicians, pharmacies, and health plans, in 
order to transmit prescriptions, conduct eligibility and benefit transactions, exchange 
messages, and process renewal requests. 

• Provision of educational materials for patients and clinicians.   
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6. Integration 
with EMR 

5. Connectivity: MDs 
Office, Pharmacy, PBM 

and Intermediaries

4. Medication Management:  Prior 
medications are available for renewal, 

interaction checks, etc.

3. Supporting patient data is included 
(Demographics, Allergy, Formulary, and/or Payer 

Information)

2. Standalone Prescription Writer: search by drug name and 
create prescription; no long-term data about patient is accessible 

1. Basic electronic reference only. Drug information, dosing calculators, and 
formulary information are available, but are not automatically shown while 

prescribing.

Figure 1: Graduated Levels of Electronic Prescribing  

Electronic prescribing systems are available in a variety of graduated levels (see Figure 
1).  Different commercially available systems may provide different combinations of 
these feature levels, although most current commercial systems at least provide 
significant features at levels 2, 3, and 4.  Benefit can be seen at all levels; however, 
systems at the higher levels of sophistication afford much greater opportunities for 
quality improvement, reduction in errors, and improved workflow efficiency, primarily 
by including more relevant information about the patient and better communication 
among the stakeholders and data sources in the prescribing chain.  A summary of the 
features and benefits of each level is contained in Figure 2. 
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Level Description Additional Benefits 

1. Electronic 
Prescription 
Reference 

“Reference handbook” 
information is available in one 
system and links drug 
information, general formulary 
information, and interactions 
checkers. 

Information is available in one place and 
integrated to facilitate handwriting of 
prescriptions.  May prevent errors 
passively if user opens it at the relevant 
moment.  Improves convenience. 

2. Standalone 
Prescription 
Writer 

Allows one to search for a 
particular drug and create a 
prescription. Generally-used 
dosages are included. 

No patient-specific information on 
allergies, drug history, health plan, or 
medication history is included. Safety 
enhanced through legibility and standard 
dosages. 

3. Patient-specific 
Prescription 
Creation or 
Refilling 

Includes some combination of 
demographics, formulary, 
allergies, and plan information. 

Allows tailoring of prescription to patient 
unique needs and desires. Provides safety 
benefits from clinical decision support for 
allergies. Enables consideration for 
elderly or pediatric patients. Also reduces 
callbacks.  Formulary checking improves 
cost and compliance. 

4. Medication 
Management 

Access to prior medication 
history and current regimen is 
available, either though prior 
entries or through linkage to an 
external database, or both.  

Significantly enhanced safety levels from 
warnings for drug-drug interactions, 
therapeutic duplications. Allows efficient 
refills and renewals, possibly including 
reminders. 

5. Connectivity Transmission of a “clinically 
certified” prescription to the 
dispensing site requested by the 
patient. Enhanced linkages 
between all parties involved in 
patient medication management. 

Additional assurances that the medication 
order is consistent with the clinical intent, 
dosing guidelines, and health plan design. 
Reduces transcription errors, speeds 
dispensing. Allows for additional 
interaction checks and lowers 
administrative costs.  

6. Integration 
with EHR 

Medication ordering 
automatically linked to the 
comprehensive health record 
used to provide clinical care.  
Includes access to lab and test 
results, problem lists, diagnoses. 

Many enhancements to quality: problem-
based ordering, disease management 
reminders, drug-lab result conflicts, renal 
dosing, drug monitoring needs. Integrates 
medication ordering into the overall 
process of medical care delivery. 

Figure 2. Features and benefits at each level. 

Still other capabilities on the spectrum of electronic prescribing add to this core set and 
may provide additional advantages in safety, quality, and cost.  These include but are not 
limited to: 

• Direct patient access to review personal medication regimen, suggest corrections and 
changes, and submit refill and renewal transactions. 
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• Aggregate databases to support the greater understanding of the impact of 
prescription drugs on public health. 

• Additional communications regarding benefits changes, formulary updates, drug 
utilization reviews, and other important information. 

 

Stakeholders in Electronic Prescribing  

There are a variety of stakeholders involved in the electronic prescribing process.  Each 
constituency plays a critical role in the complex process of prescription creation and 
management. 

• Practicing clinicians.∗ 

• Practicing pharmacists and associated staff, in store-based and mail-order pharmacies. 

• Healthcare information technology producers/suppliers (“vendors”). 

• Health systems, practice organizations, and hospitals. 

• Patients and family caregivers. 

• Employers, health plans, government and other purchasers. 

• Pharmacy Benefit Management (PBM) organizations. 

• Pharmaceutical and medical device manufacturers. 

• Public health organizations. 

• Research and academic institutions. 

• Professional and lay societies representing each of the above. 

 

Why Electronic Prescribing Is Important 

Americans made more then 823 million visits to physicians’ offices in 20008 and, 
according to the National Association of Chain Drug Stores (NACDS), four out of five 
patients who visit a doctor leave with at least one prescription.9  More than 3 billion 
prescriptions are written, and prescription medications are used by 65 percent of the U.S. 
                                                 
 
∗ For purposes of this document, the term clinicians includes physicians, osteopathic physicians, dentists, 
nurse practitioners, nurse midwives, physician assistants, and others who may prescribe or help prescribe 
medications in a clinical setting. 
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public in a given year.10 Given this volume, even a small improvement in quality 
attributable to electronic prescribing would translate into significant healthcare cost and 
safety benefits if electronic prescribing were broadly adopted.  Patients, clinicians, 
hospitals, pharmacies, health plans, and purchasers all stand to gain from the speedy 
adoption of this technology.  
 

Prescribing Error Rates, Quality Issues 
Decision-making errors – including those related to prescribing – usually result from not 
having the right information at the right time.11 12 In most care settings today, preventing 
prescribing errors is dependent on a system of downstream inspection, usually by the 
dispensing pharmacist.  While pharmacists are remarkably good at catching prescribing 
errors – they make more than 150 million calls to physicians each year to discuss possible 
errors or otherwise clarify prescriptions13 – many errors still slip through this safety net. 
In one recent study, 25 percent of patients who received at least one prescription reported 
an ADE, and 39 percent of these events were deemed either ameliorable or preventable.14  
According to the Center for Information Technology Leadership (CITL), more than 8.8 
million ADE’s occur each year in ambulatory care, of which more than 3 million are 
preventable. Medication errors account for 1 out of 131 ambulatory care deaths.  

Electronic prescribing helps to deliver relevant patient information and clinical 
knowledge to the prescriber, thus reducing the likelihood of a faulty prescription. 
Moreover, built-in error checking ensures that the primary prescription inspection point is 
moved earlier in the process – specifically, to the prescriber at the point of prescribing – 
and lessens dependence on later review in the pharmacy.  This change in approach 
represents a fundamental overhaul to our national prescription error prevention system, 
and the safety implications are staggering: CITL estimates that nationwide adoption of 
electronic prescribing will eliminate nearly 2.1 millions ADE’s per year in the U.S.  This 
would prevent nearly 1.3 million provider visits, more then 190,000 hospitalizations, and 
more then 136,000 life-threatening ADE’s, or about 14 preventable ADE’s per 
ambulatory care provider per year.  

 

Prescribing Efficiency: The Burden of Callbacks and Rework 

Presenting all relevant information to the clinician at the time of prescribing may help 
streamline the entire prescribing process.  Relying solely on downstream inspection to 
manage quality and safety is inefficient because of the extra work required.  Consider that 
3 billion prescriptions a year generate – as noted above – 150 million clarification phone 
calls every year.  This means that roughly 5 percent of prescriptions are somehow 
incompletely specified or unclear, and need to be reworked.* It is costly both for 
pharmacies and clinician offices to manage calls related to this prescription rework.  

                                                 
 
∗ This 5 percent prescription callback rate is a conservative estimate that only considers the percent of 
problem prescriptions that get detected downstream and result in a phone call back to the prescriber. Some 
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By comparison, most manufacturers in other industries would be unable to stay in 
business if their product defect (and rework) rate exceeded a fraction of a percent, much 
less 5 percent.  According to Deming, the father of modern industrial quality 
management, quality should be managed by process improvement, not by inspection,15 a 
view supported by medical error prevention experts.16, 17  

Early experience supports the view that electronic prescribing – by moving the error-
inspection process to the point of prescribing – reduces callback volume and improves 
efficiency.  In fact, most clinics that successfully deploy electronic prescribing 
applications note a dramatic decrease in prescription clarification calls.  Moreover, those 
callbacks that still occur can usually be processed more efficiently because of the 
streamlined message-handling capabilities that often come with electronic prescribing, 
coupled with elimination of the need to pull (and re-file) paper charts every time a 
pharmacist or patient calls with a question or concern about a prescription.  

This reduction in chart pulls is one of the unheralded beneficial side effects of electronic 
prescribing, and has major cost-savings implications for clinics: standard industry 
estimates from more than a decade ago put the cost of chart pulls at $5-$7 each,18 and the 
cost is likely even higher today.  A cautionary note is in order here: These benefits may 
be more difficult for small practices to realize.  The typical small practice has a chart rack 
behind the front desk, and a chart pull and refill generally takes less than a minute 
(assuming the chart is in the rack), thus yielding a much lower cost per chart pull.  
However, even in small practices, there is still significant time lost looking for charts that 
have not been filed and are in multiple locations around the office, waiting for various 
processes to be completed. 

Some examples of efficiency benefits associated with electronic prescribing projects are 
cited here:  

• In one recent study, electronic prescribing was associated with a 53 percent reduction 
in calls from and a 62 percent reduction in calls to the pharmacy.19 

• Another study credited electronic prescribing with streamlining medication 
management processes and generating time savings of one hour per nurse and 30 
minutes per file clerk per day.20  

• A large practice in Lexington, KY estimates that electronic prescribing saves the 
group $48,000 a year in decreased time spent handling prescription renewal 
requests.21 

• A large primary care practice in Kokomo, IN with 20 providers and 134,000 annual 
patient visits was receiving 370 phone calls daily, 206 of which were related to 

                                                                                                                                                 
 
estimates of the true callback rate for prescriptions are as high as 40 percent. For instance, a 22-physician 
specialty practice reported that nearly 30 percent of its prescriptions generated a callback to the practice, 
incurring staff costs and lost revenue of over $175,000 (Medco Health Solutions press release via 
ePharmaceuticals, January 29, 2003). 

29 



prescriptions.  Of the 206 prescription-related calls, 97 (or close to half) were renewal 
requests.  The remainder were roughly evenly divided between clarification calls 
from pharmacists (50) or requests for new prescriptions (59).  Staff time to process 
these calls included 28 hours per day of nurse time and 4 hours per day of physician 
time.  Chart pulls were required in order to process half of the renewal requests. 
Implementation of an electronic prescribing system produced dramatic time savings 
that permitted actual reallocation of nursing and chart room staff.22 

 

Compliance and Renewals 
Failure to refill (at a pharmacy) or renew (at the clinician’s office) medications in a 
timely fashion can and does lead to adverse events due to exacerbations of the condition 
being treated with the medication.  This is a significant problem, particularly for persons 
who have difficulty affording their prescriptions; renewing in a timely fashion may not be 
a high priority, especially for drugs that treat relatively asymptomatic chronic conditions. 
Lack of patient compliance with prescribed medications leads to similar adverse events.   
 
Because electronic prescribing systems lead to better tracking of a patient’s drug 
regimen, it is possible to know when renewals of regularly scheduled medications are 
likely to come due, assuming proper compliance.  Systems can send out reminders to 
patients and clinicians, advising of an upcoming renewal or refill time, and even offering 
one-click renewal transactions; these reminders may have a positive impact on actual 
compliance. 
 
Prescription claims history, when made available at the time of an ambulatory care 
encounter, can also help prescribers become aware of non-compliance issues that 
otherwise would have gone unnoticed.  At Henry Ford Health System, when a six month 
claims history report was attached to a patient’s chart at the time of a clinic visit, a non-
compliance problem was detected 30 percent of the time, compared to no detection 
whatsoever when the report was not available.23

 
In a similar but opposite fashion, aggregation of data from prescribing systems in a 
region may make it easier to prevent abuse of the system by patients who get multiple 
prescriptions for the same drug from different clinicians, and attempt to fill them at 
different pharmacies.  This sort of data reporting occurs at times in the current 
environment, but usually long after the abuse has occurred. 
 

Other Cost Savings: Adverse Drug Event Prevention and Drug Spending 

Electronic prescribing maximizes cost-effective drug selection by making clinical and 
formulary considerations more readily available at the point of prescribing, and by 
encouraging generic substitution when appropriate.  Health plans could save between 
$.75 and $3.20 in generic usage and formulary compliance per prescription written using 
an electronic prescribing product.24 Tufts Health Plan reported that 50 percent of survey 
respondents switched to preferred drug therapies when prompted by electronic 
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prescribing systems.25 A more recent study found conflicting results, with little impact of 
electronic prescribing on formulary compliance or generic substitution rates.26 However, 
methodological issues limit the generalizability of the findings from this latter study. 

In addition to reducing costs to clinics and pharmacies as a result of fewer callbacks and 
streamlined efficiency, electronic prescribing will likely reduce costs in two other broad 
areas: ADE prevention and overuse of prescription drugs.  In 2002, $154 billion was 
spent on prescription drugs in the U.S.  The Center for Information Technology 
Leadership (CITL) projects that nationwide adoption of electronic prescribing would save 
$27 billion a year, primarily as a result of decreased spending on prescription drugs.  In 
addition, $2 billion of savings would be attributable to reduced ADE-related 
hospitalizations and visits.  

Another examination of projected cost savings from electronic prescribing in ambulatory 
care, based on analysis of claims data in an employer-sponsored population, appears in 
Figure 3. 
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Employer Cost Savings 
 
Savings from Preventable ADEs 
906.8 Million Ambulatory Visits per Year (includes emergency, urgent care, etc.) 
823.5 Million Visits to Physicians Offices 
    2  Million ADEs could be prevented using IT  
= 2.5 per 1,000 office visits is the rate of preventable ADEs 
 
3.2 visits per U.S. resident per year1

1.5 visits per member per year for average commercial population 
4 preventable ADEs per 1,000 members/year (1.5 visits per member per year * 2.5 
ADEs/1,000 visits, rounded up) 
$1,000 cost per ADE 
= $4 per member per year savings generated from preventable ADEs 
 
Savings from Reduced Overuse of Medications (Decrease in Drug Spending) 
10% average rate of prescribed medications that are medically unnecessary 
5% average potential rate for underused medications (mitigates savings) 
$1.50 average value of each script 
$700 average amount spent on medications per member per year 
= $35-$70 per member per year savings from net reduced overuse of 
medications 

 
Net Total Estimated Savings from Electronic Prescribing  
$4 per member per year savings from preventable ADEs 
$35-$70 per member per year savings from reduced over/use of Medications  
 
=$39-$74 per member per year 
 
 

) 

 
Figure 3. Data related to employer cost savings.  (Source: RationalMed
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The Current State of Adoption of Electronic Prescribing  

Despite the current benefits, current usage rates of electronic prescribing in ambulatory 
care are low among clinicians.  Although usage is slowly increasing, adoption has been 
slow. 

• According to one survey, 35 percent of physicians had PDA's in 2002, and 55 percent 
of them used PDA’s to access drug information. 27 

• A January 2003 survey by Boston Consulting Group found that only 16 percent of 
physicians use electronic prescribing, though another 21 percent said they plan to 
start using it within 18 months.28  

Usage rates vary from study to study.  It should also be noted that it is difficult to discern 
from current surveys and studies the level of sophistication (referred to in Figure 1) of the 
electronic prescription systems that are currently in use.   

There have been national surveys administered annually over the past several years that 
measure electronic medical record (EMR) adoption, but not electronic prescribing 
specifically.  While it is common for EMR packages to include an electronic prescribing 
component, one cannot assume that all respondents to these surveys were using electronic 
prescribing.  Nonetheless, recent survey data regarding EMR adoption rates are quite 
encouraging.  A variety of surveys and reviews have shown an increase in the number of 
practices interested in and/or actually using EMR’s, both in large or hospital-connected 
practices and also in small, independent practices.29 30 31 While the survey methodologies 
may overestimate current EMR adoption levels, and can’t be generalized to electronic 
prescribing adoption, they suggest that adoption of clinical technology in ambulatory care 
is increasing, and provides reason for cautious optimism.  

 

Momentum in the Public Sector for Electronic Prescribing 

Momentum continues to build within both Congress and the Administration around the 
need for electronic prescribing. Like the private sector, government agencies and 
legislators recognize that many quality, safety and efficiency gains can only be achieved 
through the use of electronic prescribing and related technologies.  The Medicare 
Prescription Drug Improvement and Modernization Act of 2003 (also referred to as the 
“Medicare Modernization Act”) contains some of the most significant legislation to date 
supporting electronic prescribing.  A brief outline of the legislation surrounding the 
electronic prescription program is listed below.  A more detailed summary of the 
legislation is provided in Appendix B.  
 

Medicare Legislation 
The Medicare Modernization Act (Public Law No: 108-173) lays the ground-work for the 
use of electronic prescribing in healthcare through several provisions related to standards, 
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the electronic transmission of information, safe harbors, and grants.  The following 
provides a high-level summary of the relevant components of the legislation.  A more 
detailed summary is provided in Appendix B.  
 

• Establishes a real-time electronic prescribing program to be used by all physicians, 
pharmacies and pharmacists who serve Medicare beneficiaries with Part D benefits.  
The information to be provided electronically includes the following: information on 
the drug being prescribed or dispensed and other drugs listed on the patient's 
medication history, including drug interactions, warnings or cautions, and dosage 
adjustments when needed; and information on therapeutic alternatives for the 
prescribed drugs. 

• Provides that, after the basic electronic prescribing standards are established and at a 
time determined by the Secretary, the program shall provide for electronic transmittal 
of information that relates to the medical history of an individual beneficiary and 
related to a covered prescription drug upon request from a treating healthcare 
professional or pharmacist.   

• Requires the HHS Secretary develop, adopt, recognize, or modify -- not later than 
September 1, 2005 -- initial uniform standards for electronic prescribing.  

• Requires the National Committee on Vital and Health Statistics to develop 
recommendations for electronic prescribing standards with standards setting 
organizations, practicing clinicians, hospitals, pharmacies, practicing pharmacists, 
pharmacy benefits managers (PBM’s), state boards of pharmacy, state boards of 
medicine, experts on electronic prescribing; and other Federal agencies.  

• States that standards for the electronic prescribing program are not mandatory for all 
prescriptions.  However, if a healthcare provider or pharmacy uses electronic means 
to prescribe Medicare Part D covered drugs, the transmissions must meet the 
standards. 

• Allows that if a clinician does not use electronic means to prescribe, he or she will not 
be required to begin using electronic means.   

• Requires that information transmitted only be disclosed if it is permitted under the 
HIPAA rules concerning the privacy of individually identifiable health information. 

• Sets the objectives of the electronic prescribing standards:  to improve patient safety 
and quality of care provided to patients and efficiencies, including cost savings, in the 
delivery of care.  

• States that electronic prescribing standards should not impose an undue 
administrative burden on clinicians, pharmacies or pharmacists.  

• Directs the HHS Secretary to conduct a voluntary electronic prescribing pilot project 
in 2006. The Secretary will make recommendations to Congress on the pilot project.   
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• Requires the HHS Secretary to create standards for electronic prescribing based on 
the evaluation by the Secretary.  These standards must be promulgated no later than 
April 1, 2008.   

• Establishes a safe harbor from penalties under the Medicare anti-kickback statute. 

• Establishes a safe harbor from the financial relationship rules under Medicare 
for certain clinicians, hospitals, and plans.  

• Provides that these standards will pre-empt state law or regulation that are contrary to 
or restrict the ability to carry out the electronic prescribing program.  

 

State Activities 
States are also making efforts to enable electronic prescribing.  In addition to passing 
legislation that removes regulatory roadblocks for electronic prescribing, state 
governments are also encouraging and at times directly funding various initiatives.   
 

• The Rhode Island Quality Institute, with strong support from the state’s Attorney 
General, began a state-wide initiative in 2003 to have every physician adopt 
electronic prescribing over a several-year period. Many of Rhode Island’s chain and 
independent pharmacies have completed the necessary software upgrades to receive 
prescription transactions from physicians electronically through a common 
connectivity provider-based network. 

• Florida’s Agency for Health Care Administration has developed a public-private 
initiative to deploy handheld devices containing drug safety information and up-to-
date patient drug histories to high-volume prescribing physicians, in an effort to 
reduce medication errors, improve patient compliance, and reduce fraudulent 
prescription activities (such as “doctor shopping” for controlled substances).  In its 
early stages, the program has already shown an ROI of more than $700 per physician 
per month and documented error prevention.  As a result, Governor Bush has decided 
to expand the program to include full electronic prescribing capabilities for 3,000 
physicians, who together account for 80 percent of Florida’s Medicaid prescribing 
activity.   
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Momentum in the Private Sector 

Healthcare payers and purchasers in several states, recognizing the benefits of electronic 
prescribing and understanding the need to actively promote it, have become engaged in 
projects to promote electronic prescribing to their clinicians.  To give just a few 
examples: 

• Blue Cross Blue Shield of Massachusetts and Tufts Health Plan have announced a $3 
million initiative to provide electronic prescribing software to 3,400 clinicians in their 
networks who write a large number of prescriptions.  

• In the near future, Boston-area clinicians will be able to earn additional compensation 
of up to $55 per patient for investing in information systems and care management 
tools, including electronic prescribing.  The program is being offered by Bridges to 
Excellence, a not-for-profit coalition of large employers, health plans, the National 
Committee for Quality Assurance (NCQA) and MEDSTAT, a division of Thomson 
Healthcare.  The Centers for Medicare and Medicaid Services (CMS) also 
participated in developing the program. 

• WellPoint has recently announced plans to provide almost 19,000 contracting 
network physicians in California, Georgia, Missouri and Wisconsin with a selection 
of new technologies, including electronic prescriptions.  
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Summary – Introduction to Electronic Prescribing 
• Electronic prescribing refers to the use of computing devices to enter, modify, review, 

and output or communicate drug prescriptions. 

• Systems are available in a variety of graduated levels from basic electronic reference 
only to full integration into an EMR.  Systems at the higher levels afford much 
greater opportunities for quality improvement, reduction in errors and improved 
workflow efficiency. 

• Electronic prescribing includes a number of important functions, including clinical 
decision support, integrated patient data, fax or electronic communication and 
provision of educational materials. 

• There are a variety of stakeholders involved in the electronic prescribing process, and 
each constituency plays a critical role in the complex process of prescription creation 
and management.  These range from the practicing clinician, pharmacist and health 
plan to public health and research organizations. 

• Given the large volume of prescriptions (more than 3 billion per year), even a small 
improvement in quality can translate into significant healthcare cost and safety 
benefits. 

• Electronic prescribing helps deliver relevant patient information and clinical 
knowledge to the prescriber, reducing the risk of faulty prescriptions, and can help 
eliminate nearly 2.1 million ADE’s per year in the U.S.  It can also decrease 
prescription clarification calls for the approximately 5 percent of prescriptions that 
are somehow incompletely specified or unclear. 

• Electronic prescribing can help track patient medication use to assist in efforts to 
improve compliance and also to decrease risk of abuse by prescriptions obtained from 
multiple providers and pharmacies. 

• Electronic prescribing maximizes cost-effective drug selection through easier 
compliance with formularies and generic substitutions. 

• Although considerable progress has been made, handwritten prescriptions remain the 
norm rather than the exception, but momentum for electronic prescribing is building 
through support from public and private sectors.  

• This report attempts to identify issues and strategies that will help accelerate 
continued adoption of electronic prescribing. 
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SECTION II: OVERVIEW OF THE EHI ELECTRONIC 
PRESCRIBING INITIATIVE 

Objectives and Purpose of the Initiative 

Early in 2003, the eHealth Initiative launched the Electronic Prescribing Initiative.  The 
effort was led by a Steering Group and included two Working Groups.  All three groups 
were comprised of the many constituencies involved in and impacted by the prescribing 
chain, including practicing clinicians, hospitals and other healthcare organizations, 
medical societies and associations, health plans, employers and healthcare purchasers, 
healthcare information technology  suppliers, pharmacies, manufacturers, patient and 
consumer groups, insurance providers, federal agencies, and connectivity providers.  The 
initiative involved more than 70 of the nation’s top experts on electronic prescribing.  
The majority of participants were executives or senior-level managers representing 
various stakeholders. 

The overall goal of the eHealth Initiative was to rapidly expand the adoption of electronic 
prescribing; in particular, to stimulate adoption of electronic prescribing by clinicians. 
Key objectives of the initiative: 
 

 
• Develop and widely disseminate design and implementation guidelines and principles 

that:  
- Facilitate rapid development of usable, implementable, high-value prescribing 

tools throughout the industry to address quality, safety and efficiency concerns; 
- Support the workflow of clinicians;  
- Support safety and optimal care.  

 
• Identify and promote the adoption of incentives to accelerate the adoption of 

electronic prescribing. 
 

• Work with existing and newly-launched implementation and demonstration projects 
to: 

- Test and evaluate the initiative’s recommendations; 
- Confirm and widely promote the value of electronic prescribing; 
- Identify additional barriers that have not been addressed by other initiatives. 
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 Electronic Prescribing Statement of Principles 
 

The Steering Group developed a set of principles to guide the work of the initiative.  The 
principles focus on creating a safer, more effective healthcare system.  The eHealth Initiative’s 
electronic prescribing vision includes the following principles: 

Encourage rapid adoption of electronic prescribing for improvement in healthcare delivery. 
All healthcare stakeholders, including those in both the public and private sectors, must work 
together to encourage the rapid adoption of electronic prescribing because it improves the quality 
of care, reduces medical errors, improves efficiency, and can be cost-effective for the healthcare 
system as a whole. 
 
Among the core benefits of electronic prescribing are: 
− Eliminating illegible prescriptions;  
− Using clinical decision support to reduce preventable errors such as drug-drug interactions, 

drug-allergy reactions, dosing errors, therapeutic duplication, and other error types; 
− Enhancing communication between clinician and patient; 
− Enhancing communication through all parts of the prescribing chain; 
− Increasing access to important reference and patient information; 
− Providing clinicians with cost information; 
− Improving work efficiency.  

Encourage rapid development and adoption of implementable, usable, standards-based 
electronic prescribing systems. 
Electronic prescribing systems should be easy and convenient to implement, learn, and use 
effectively by clinicians in a variety of practice settings.  Such systems should support and 
enhance the typical daily workflow of the clinical practice. 
 
Electronic prescribing should be functional for a variety of inpatient and ambulatory practice 
settings, and should encourage the appropriate sharing of prescription information across the 
continuum of care. 
 
Interoperability and open standards are important factors for successful adoption and use of 
electronic prescribing.  Users should not be bound into a single system by closed standards. 
 
Electronic prescribing should maximize appropriate access for prescribing healthcare 
professionals by embracing appropriate end-user technologies.  
 
Electronic prescribing systems should support current and future information infrastructure and 
telecommunications capabilities within the healthcare industry. 
 
Electronic prescribing occurs at several levels, with incremental development and incremental 
benefits, progressing through basic prescribing systems for the clinician’s use, systems with 
increasing clinical decision support, provision of reference material for clinicians’ and patients’ 
use, and systems with automatic communication to the pharmacy.  Systems at each level may be 
acceptable for clinicians in different stages of readiness, who may then progress to more 
advanced levels. 
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Preserve the patient-clinician relationship in the delivery of healthcare. 
Electronic prescribing should enhance the delivery of quality care by preserving and enhancing 
informed patient choice of treatment options. 
 
Clinicians and patients must have the ability to route prescriptions to a licensed pharmacy of the 
patient’s choice. 
 
Electronic prescribing should include the option for the prescribing clinician to send information 
to the patient that provides education about proper use of the medication, encourages adherence 
to the medication plan, and helps the patient recognize errors and potential adverse events before 
they cause harm. 

The adoption and use of electronic prescribing should be encouraged through the 
deployment of appropriate incentives. 
Incentives will be critical to the widespread adoption of electronic prescribing. Incentives include 
but are not limited to: grants, federal appropriations, enhanced reimbursement systems, 
malpractice rate reduction, and quality and safety-related incentives that can be employed by 
purchasers, payers, accrediting agencies and other key stakeholder groups.    
 
Electronic prescribing incentives should:  
 
− Make the accelerated adoption and use of electronic prescribing cost-effective and 

compelling for clinicians and all members of the prescribing chain; 
− Enable clinicians and patients to make the best clinical decisions when prescribing 

medications; 
− Recognize the differing practice environments and adoption readiness of clinicians in both 

integrated delivery networks and independent practices, and incrementally support several 
levels of electronic prescribing to encourage both initial use and increasing functionality in 
each practice; 

− Address the need to decrease legal and regulatory barriers to electronic prescribing at the 
federal and state level.   

 
Proposed incentives should be evaluated according to:  
− Ability to support the quality, safety and optimal effectiveness of patient care; 
− Ability to facilitate rapid development and implementation of usable, high-value 

connectivity-ready prescribing tools throughout the healthcare community; 
− Support of system interoperability and the use of open data standards; 
− Potential economic impact, including cost implications for patients, plans, providers, 

pharmacies and other key stakeholder groups; 
− Ease of implementation and capacity to support the workflow of clinicians; 
− Degree to which the electronic prescribing system includes the delivery of decision-support 

and patient safety information to the patient as part of the basic prescription. 
− Demonstration projects will increase awareness and provide a method to test and develop 

solutions that work for all the stakeholders. 
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Overview of the Initiative: Process, Participants, Strategies 

The Steering Group chartered two new working groups in the summer of 2003 to 
accomplish the goals set out in the electronic prescribing initiative.  The members of both 
the Design and Implementation Working Group and the Incentive Working Group were 
widely recognized experts from diverse healthcare sectors.  Private organizations were 
allowed one representative per working group and care was taken to ensure balanced 
stakeholder representation within each group. 

The Steering Group and all working groups were staffed by Jennifer Covich Bordenick, 
MA, Director of Strategic Programs at the eHealth Initiative. 
 
The names of the members of the Steering Group and the Working Groups are listed at 
the beginning of this document.  
 
 
 

 

Incentive 
Working Group

(Co-Chairs: John 
Glaser, PhD, Mark 

Frisse, MD)

Figure 4:  Organization of Electronic Prescribing Initiative Working Groups 

 

Design and Implementation Working Group 

The primary objective of the Design and Implementation Working Group was to develop 
and widely disseminate design and implementation techniques that:  

• Facilitate rapid development of usable, connectivity-ready prescribing tools 
throughout the healthcare community. 

• Support the workflow of clinicians. 

Steering Group 
(Chair: Jonathan Teich, 

MD, PhD) Design & 
Implementation 
Working Group

(Chair: Patricia Hale, 
MD, Bob Elson, MD) 

Subgroups 
-Usability 
-Clinical decision 
support  
-Communication 
-Implementation 
-Vocabularies and 
standards 
-Other value-added 
functions for the 
prescriber 
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• Support safety and optimal care.  

The reports and recommendations of this group will be shared with organizations and 
individuals who can effect change to address the issues identified by this group (see the 
introduction to this report). The group was charged with developing a number of 
deliverables, including but not limited to: 

• Developing general guidelines for features and design concepts that will support the 
development and implementation of effective, usable, and high-value systems that are 
readily seen to be desirable by practicing clinicians.  

• Developing a final report for clinicians and practice groups to understand the 
advantages and what they should expect from healthcare IT suppliers.  

• Developing recommendations for implementation.  

 
The Design and Implementation Working Group had approximately 30 active members.  
The group began its work by evaluating a framework for studying implementation and 
design.  After finalizing a framework for study, the group divided into six small 
subgroups to address the critical components of the electronic prescribing process.  The 
subgroups met throughout the fall of 2003 to develop recommendations. 
Recommendations were then vetted through the entire Working Group and Steering 
Group. 
 

Incentives Working Group 

Objectives and Deliverables 

The primary objective of the Incentives Working Group was to identify and promote the 
adoption of a set of financial, regulatory, and other incentives that could make the 
acceleration of the adoption of electronic prescribing cost-effective and compelling for 
clinicians and all members of the prescribing chain. 

The Incentives Working Group had approximately 27 active members.  The group began 
its work by refining a new framework for evaluating incentives.  Individual interviews 
and surveys were conducted with group members in order to gather information about the 
effectiveness of different incentive models presented in the framework.  The group met in 
the fall of 2003 and began rating and prioritizing different incentive approaches for study. 
More results from this working group will be released by the eHealth Initiative in 2004.  
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SECTION III. ANALYSIS AND RECOMMENDATIONS 
 

The Prescribing Process 
 
The Design and Implementation Working Group carefully reviewed the prescribing 
process in detail, and grouped the various features and concerns into five key aspects of 
prescribing that needed to be explored in detail, including: 
 

• Usability. 

• Clinical Decision Support, including Formulary Management. 

• Communication. 

• Vocabulary and Standards. 

• Implementation. 

These identified areas became the focus of five subgroups.  This section of the report 
represents the detailed analysis, discussion, and recommendations of the various working 
group subgroups.  The section is organized according to the work of the different 
subgroups.  
 

Electronic Prescribing Component List (Table 1) 
 
The process of creating an electronic prescription requires that specific data elements be 
available and communicated, or referred to within the system, in order to complete the 
prescription process.  The following list of components contains elements which may be 
contained in electronic prescription systems, but all electronic prescription systems would 
not be expected to contain every element on the list.  We have included recommendations 
on elements that should be: 

• Recommended – elements which should probably be present in all systems to provide 
basic functionality; and/or  

• Desired – elements which may be available in some systems to enhance functionality.  

While most of the elements are listed from the point of view of the clinician producing 
the electronic prescription, there are elements listed for the pharmacy that represent the 
pharmacist’s perspective (see notes column).  
 
This list is intended to represent components available in present electronic prescription 
systems, recognizing that new types of data elements will arise in the future. 
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Electronic Prescribing Component List (Table 1) 
 

Data elements 
 

Notes 

• Demographics   
a. Name   Recommended    
b. Date of birth   Recommended  
c. Patient identifier (or system ID number 

or mechanisms to accurately link patient 
data)   

 Recommended  

d. Gender   Recommended  
e. Address   Desired  
f. Phone number   Recommended  
g. Name of insurance company or 

pharmacy benefit manager who handles 
the drug benefit 

  

• Health Plan ID number   Desired  
• Benefit details  Desired  
• Co-pay   Desired  

h. Date ordered   Recommended  
   
• Prescriber information   

a. The prescriber’s name  Recommended  
b. The prescriber's identification   Recommended  

• DEA number   Desired  required by state law for 
some prescriptions 

• State license number   Recommended  
• National Provider ID or other 

unique provider identifier 
 Desired When becomes available 

• Health Plan ID number   Desired  
c. The prescriber’s address   Recommended  
d. The prescriber’s phone number   Recommended  
e. The prescriber’s agent ordering the 

prescription  
 Recommended  

45 



Electronic Prescribing Component List (Table 1 Continued) 
Data elements 

 
Notes 

• Pharmacy information (if transmitted 
electronically) 

  

a. Pharmacy    
• Name  Recommended   
• Address   Desired  Electronic or mailing  

address if applicable 
• Phone   Recommended  
• Identifier numbers (Pharmacy 

ID, etc.)  
 Desired  

b. Pharmacist   These items are identified 
at dispensing time 

• Name  Recommended   
• Identifier numbers (Health 

Plan, etc.) 
Desired Required for certain 

claims 
   
• Other info   

a. Allergies/intolerance/sensitivities Recommended  
b. Reaction (for above) Desired  
c. Current medications  Desired  
d. Previous medications  Desired  
e. Height/weight  Desired  

   
• Prescription   

a. Medication name (Generic) Recommended  
b. Medication name (Trade) Recommended  if applicable 
c. Dose (frequency/timing, duration, 

strength, form)) 
Recommended  

d. Quantity dispensed Recommended  
e. Directions (“sig”∗)  Recommended   
f. Clinician signature  Recommended  
g. Dispense As Written (DAW) or 

substitution allowed  
Recommended  

h. Number of refills authorized  Recommended  
Instructions to patient  Recommended  
Notes for clinician or pharmacist; Desired  
PRN field Desired  
 

                                                 
 
∗ “Sig” refers to the patient directions, e.g., “one tablet by mouth three times a day.” 
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Electronic Prescribing Component List (Table 1 Continued) 

 
Data elements 

 
Notes 

Dictionaries and Knowledge Bases 
  

• Drug dictionary  Supplies information for 
selection of drugs, forms, 
dosages, etc. from lists 
during the prescription 
process 

a. Drug, strengths/forms, dosage, 
ingredients 

Recommended  

b. Typical doses and frequencies Recommended  
c. Brand-generic cross-reference  Desired  
d. Drug allergy/sensitivity cross-reaction 

tables 
Recommended  

e. Drug-drug interaction tables  Recommended  

f. Drug-condition contraindication tables Desired  
g. Drug-lab interaction tables Desired  
h. Lab parameters to monitor Desired  
i. Over The Counter (OTC) medication 

information  
Desired  

j. Herbal / alternative medication 
information  

Desired  

• Drug reference information   
a. Patient education materials  Desired  
b. Clinician reference  Desired  

   
• Formulary Information   

a. Health plan (and employer group)  Recommended  
 For each drug:   

b. On/off formulary status Recommended  
c. Cost to patient/co-pay Desired  
d. Prior authorization requirements by 

health plan  
Desired  

e. Step-therapy requirements and other 
modifiers by health plan  

Desired  

f. Quantity limit and other limitations by 
health plan 

Desired  

g. Preferred alternatives (by class or 
indication) 

Recommended  
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Electronic Prescribing Component List (Table 1 Continued) 

 
Data elements 

 
Notes 

• Clinical decision support rules base Desired (see “Clinical Decision 
Support” section for 
discussion) 

   
• Other functions   

a. Patient compliance history Desired  
b. Reports  Desired Ability to query most 

commonly used 
medications, etc., for 
clinician self-reference 

c. Favorites list Desired Favorite or most common 
prescriptions per clinician 
(to increase speed of 
prescribing) 
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Usability for the Prescriber    
 

Overview 
Successful adoption of an electronic prescribing system depends upon the ease and speed 
with which the clinician can use it, as much as (or even more than) the value that it 
provides for quality, safety, and cost.  In this part of the process, usability specifically 
refers to the ease with which the clinician can identify the patient, enter and retrieve 
medication data and actually write the electronic prescription.  It is affected by a number 
of factors including how well the system supports the specific workflow present within a 
clinician’s office, and the specific features that the system provides to improve speed and 
efficiency.  

Electronic prescribing systems use a variety of devices and methods, among the most 
popular being handheld devices, PDA’s, tablet computers, and desktop computers.  
System infrastructure may be based entirely on the device, on a server located in the local 
environment, or remotely through an application service provider (ASP) environment.  
Each of these technologies brings its own benefits and challenges to the electronic 
prescribing process.  

Creating and managing prescriptions electronically in the clinician’s office involves 
several main steps, as illustrated in Figure 5.  By looking at each of these steps, many 
specific features, concerns, and needs can be analyzed that are important to the optimal 
design of electronic prescribing systems.  For the purposes of this report, we have 
outlined certain expectations and considerations involving several of the steps. 
 

 
Figure 5:  Process for Creating and Managing a Prescription Electronically  

 

Signing On 
Issues with signing on to the system are not unique to electronic prescribing compared to 
other electronic health information technologies.  These issues are primarily concerned 
with security versus convenience.  A user of the system (clinician, staff, etc.) signs in by 
performing some sort of authentication to prove his or her identity.  Typical 
authentication is by username and password, although other technologies such as 
random-number cards (SecureID™), digital certificates, or fingerprint readers are used as 
well.  Once authenticated, the system should know the user’s role and type of 
authorization to use the prescribing system.  As described below, different types of 
clinicians may have different legal permissions to enter, review, or modify prescriptions. 
 

Sign 
on 

Identify 
patient 

Select 
drug 

Enter 
para-
meters 

Print or 
send 
Rx 

Review alerts and advisories

Signature Review 
current 
pt. data 
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Identifying the Patient 
 

In order for the electronic prescribing process to begin, the clinician needs to identify the 
patient within the electronic prescribing system. Clear and seamless communication 
between patient registration data, clinical records, and the actual electronic prescribing 
device are critical to this process. There are a number of elements key to successful 
identification of the patient: 

• Ideally, patient demographic information should only need to be entered once (or not 
at all if provided by an electronic interface) at the clinician office.  Some of the best 
examples include a master patient index that links administrative and clinical systems 
in the clinician office. 

• Effective methods to update and transmit changes in demographic information, 
especially insurance and patient contact information, should be present. This may 
require query capabilities with external organizations, particularly health insurance 
company databases. 

• Patient identification information should include information about the patient’s 
health insurance coverage and drug benefit; for example: 

- Name of insurance company or PBM which handles the drug benefit;  
- Link to correct formulary for the patient; 
- Patient-specific benefit information. 

 
• The electronic prescribing system should offer different ways to list patients.  Some 

effective methods in current practice include locating the patients by: 
- Clinician’s daily schedule; 
- Patient’s name; 
- Clinician’s overall panel of patients. 

 
• Systems should have methods for dealing with potential mismatches or similar 

names. Effective methods for this currently include: 
- Use of a Soundex system or probabilistic matching which does not require the 

system to identify an exact match on a full name; 
- Mapping alternative representations of patient names (or aliases) to the same 

person.  This is useful when calls are received from patients or pharmacies, and 
when a patient commonly goes by something other than his or her full legal name. 

 
• Patient registration information should be smoothly updated and coordinated across 

multiple information systems (e.g., practice management system, electronic 
prescribing system, EMR system).  Note: While this may be an implementation issue, 
it is important early on that a practice determine (1) who can update patient 
information, and (2) whether the changes can be made on any information system 
with an update to the master patient index or whether the master patient index should 
be the only updated source. 
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• To provide for patient privacy and to also satisfy HIPAA privacy regulations, a 
patient’s data should only be viewed by someone with documented need to know that 
data for clinical or billing purposes.  This implies that a documented relationship 
should have been established between the practice and/or clinician and the patient.  
Relationships can be created in the booking-scheduling-registration process, or they 
can be automatically created from other information, e.g., the existence of a prior 
visit, or the patient’s selection of the clinician as primary care provider.  Where a 
relationship is not established in advance, the system may need to block access.  In 
practical use, under certain circumstances the policy may allow the user to gain 
access immediately by documenting the immediate need-to-know right on the screen 
(known as a challenge or a break-the-glass access).  Where this is allowed, this 
access should be recorded in an audit trail and analyzed frequently for possible 
violations. 

• Current health plan information should be available at all times, and patient-specific 
formulary information should be updated and accurate. 

 

Loading and Reviewing Patient Active and Archival Medication Data  
 
To streamline and ensure appropriate prescriptions, the patient’s current and past 
medication data should be readily available to the clinician prior to entering new 
prescriptions.  This information must include medications from all the various 
pharmacies and clinicians the patient has visited, which has been compared and 
combined into a single accurate list of active medications.  In addition, the system needs 
to be able to record and share information when a medication is discontinued.  Electronic 
prescribing systems need to capture electronic patient medication history and updates 
from a variety of sources, including: 
 

• Office clinical systems. 

• Prescriptions written by other clinicians, which could be provided by PBM’s, 
pharmacies or health insurance claims databases. 

• Pharmacies, to the extent a patient indicates that a specific pharmacy is the primary or 
exclusive resource for filling certain prescriptions. 

• Hospital clinical systems, for inpatient medication histories. 

• Self-reported data from patients, which could also include information on over-the-
counter drugs, herbal remedies, vitamins, etc.  Self-reported data could come through 
healthcare websites, a computer in the clinician’s waiting room and phone-driven 
interactive voice response (IVR) systems. 

Currently, electronic prescribing systems offer a variety of methods to capture patient 
medication data, other than actual prescription entry. Some examples:  
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• A web-based portal, as part of the patient’s personal health record, that allows a 
patient to self-verify active medicines. 

• A mechanism for a patient to send a message to the clinician containing corrections 
and changes. 

• A mechanism to capture patient medication updates based on aggregated pharmacy 
and payer transactions: 

- A mechanism for a clinician to easily update and document changes in an 
active medication list without actually generating new prescriptions; 

- A mechanism for updating allergy and drug intolerance lists whenever a 
drug is discontinued. 

 
In addition, there are several other factors which can influence the efficient use of 
medication history, including: 

• Flags/codes can be used to identify different sources of data listed above and 
authentication of sources. 

• In some circumstances, HIPAA-compliant consent is needed from patients or 
acceptable privacy notices for clinicians to send and receive information from other 
providers/trading partners, in order to view prescriptions written by other clinicians. 

• Methods for a clinician to quickly verify active drugs with the patient, update the 
active medication list, and possibly add notes/flags about why a drug has been 
discontinued. 

• Information about current and historical medication problems which should be 
available to clinicians, i.e., failed treatments or prior adverse reactions or intolerance 
to certain drugs separate from allergies. 

 

Initial Bulk Load of Medication Data 
For many clinicians, the ability to transfer the active medication list for all of their 
current patients, as a single large transfer, when they first install the electronic 
prescribing system is a critical factor in adoption.  In many cases, this information exists 
in the front cover of office paper charts, in other systems that are being replaced, or in 
claims information known to the patient’s health plan.  There are several possible ways to 
effect a bulk initial load of medications:  

• Manual abstraction of all charts in a single effort. 

• Administrative or clinical staff updating the medications each day for the next day’s 
patients, until nearly all the patient records have been touched. 

• Initial electronic bulk download from payer information (subject to privacy concerns 
as noted above). 
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What Can We Do to Facilitate Data Retrieval? 

• Support providing medication history through payers, pharmacies, and other 
sources:  Systems which provide this information in a secure, efficient, structured, 
and confidential manner should be supported.   

• Allow sharing of patient prescription information by multiple clinicians and multiple 
pharmacies: Allow, with appropriate patient consent, insurers, pharmacies and 
PBM’s to share medication lists, allergy and medication intolerance information from 
any particular clinician or pharmacy with all other clinicians actively providing 
treatment for that patient.  

• Promote communication standards to provide clear and seamless communication 
between patient registration data, clinical record, and electronic prescribing devices. 
Develop networks and standards for communicating medication information and a 
model for transactions.   

• Promote data standards for medication history.  These standards, discussed further in 
the “Vocabularies and Standards” section, need to be further developed and supported 
in the industry.  

• Promote patient-based web portals or similar methods, using clinical messaging 
systems to communicate medication information between the patient, practice staff, 
pharmacy, and other participants. 

 

Selecting the Drug, Entering Parameters, Signing 
 

Many of the steps in Figure 5 correspond to the actual work of reviewing the medical 
history, entering, and editing a prescription.  Many specific tasks fall within this process; 
electronic prescribing systems should allow clinicians to perform a number of functions: 

1) Work with an existing medication 

• View details of a medication. 

• Discontinue or remove a medication. 

• Change dose, etc., for a medication. 

• Renew one or more medications. 

2) Prescribe or add new medication by: 

• Choosing a medication from quick choices/favorites 

- By name (generic or trade); 
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- By indication; 
- By formulary. 

• Displaying search results of drugs with prefilled, known, favorite or standard dosing 

• Selecting drug from the results 

• Reviewing warnings  

• Entering the sig and other parameters 

• Automatically populating and updating favorites list of drugs with prefilled known 
dosing based on frequency of utilization by clinician 

3) Complete the prescription 

• Sign one item 

• Sign multiple items 

• Cosign items created by ancillary staff, residents or others 

4) Output prescriptions 

• Choose print, fax, transmit options in real-time or batch mode  

• Print formats and prescription information, conforming to state regulations 

• Handle restrictions on certain medications (e.g., class II) 

5) Other functions 

• Enter/view/delete current allergies or intolerances 

• Enter pre-existing medications 

• Recognize limited prescribing authorization for some clinicians (e.g., mid-level 
clinicians in some states cannot sign class II prescriptions) 

• Cosign prescriptions written by such persons 

• Other ‘prescriptions,’ e.g., durable equipment, syringes 

Research and best practice experiences have suggested that electronic prescribing 
systems can successfully increase the efficiency of the prescription entry and/or editing 
process when: 

• Minimal key strokes or clicks are needed to create a prescription. 

• The drug dictionary (from which medications and doses are selected) is tailored for 
optimal clinician use. Some databases may be too detailed or have too much 
information for practical use at the point of care (see Standards and Vocabulary 
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section).  Applications that require specifying drugs at the NDC-code level, for 
example, are likely to be difficult for most clinicians.  In general, clinicians using an 
electronic prescribing system should be able to enter drug names and prescribing 
information using the same level of specificity and detail that they currently utilize 
when hand-writing a prescription. 

• A Soundex∗ or similar matching algorithm is used to look up drugs even when 
spelling is incorrect.  

• Common abbreviations and synonyms are mapped to drugs: e.g., HCTZ, to simplify 
typing. 

• The amount of detail that must be entered about the prescription is similar to what is 
customary in the paper-prescribing world; requests for new types of data and fields 
that make the prescriber’s work harder are avoided. 

• Formulary on/off status is displayed during the drug selection or search process. 

• Applications pre-populate data fields automatically when answers are obvious (e.g., 
drug strength/form when only one exists).  

• Complex but common dosing, such as prednisone tapers, alternate-day dosing, etc., is 
supported in an efficient, easy-to-use manner.  For the major unusual doses (taper, 
titrate, alternate-day, variable-dose, sliding scale), special templates or on-screen 
forms may be needed.   

• Clinical decision support warnings advise but do not force the clinician to take a 
particular course of action. 

• Discontinuing, renewing, and modifying a medication is simple and straightforward. 

• Renewals of multiple medications can be done in a single, rapid operation. 

• It takes less time to create two or more electronic prescriptions than to hand-write two 
or more paper prescriptions. 

• It is easy to acquire the patient’s current medication list, even when a patient uses 
multiple pharmacies or when a patient uses a variety of health plans. 

 

                                                 
 
∗ The Soundex algorithm is a very popular phonetic matching algorithm, based on consonant sounds, that is 
designed to help find names that are misspelled in common ways. 

55 



Use of Different Devices in Multiple Environments  
 
A variety of user-interface devices are available with current electronic prescribing 
systems.  In the marketplace, these devices provide different modes for data input, 
display and communication.  

Clinicians have a wide range of choice of devices, including: 

• Desktop computer.  

• PDA (wireless access, cradle synchronization, or hybrid). 

• Tablet or notebook computer with wireless access. 

• Phone – office and cellular. 

• Pen and prescription pad as backup. 

Because devices are changing rapidly, it is difficult to identify ideal technology and 
usability considerations for each type.  When selecting a device, practices should 
consider how their clinicians interact with patients, e.g., at a single desk or exam room, in 
multiple exam rooms or multiple offices, on the phone, while on call, during a home visit 
or hospital rounds.  The more mobile a clinician is, the more likely that a portable device 
is going to be more workflow-friendly – in which case, other technical considerations 
must be taken into account. 
 
Clinicians have different preferences and willingness to use the range of devices 
available.  Devices should enhance the clinician workflow and provide for: 

• Portable versus fixed device options, depending on practice setup and available space. 
The clinician should be able to prescribe wherever it is convenient and efficient.  This 
may call for increased portability, usually through wireless connectivity. 

• Simplified, rapid data entry and display, customized to the user’s preference and 
optimized for the device (e.g., auto filling, drop down boxes, Soundex search).  These 
features are especially important for small devices such as PDA’s, but are desirable 
for all devices. 

• Ability to easily and rapidly synchronize the device with other electronic 
systems/programs used in the office.  Some devices will retain some data directly on 
the device and periodically synchronize with the main database, while others rely on a 
constant wired or wireless network connection.  The former option allows more 
freedom of movement (the clinician can still work outside the wireless network 
boundaries) but may pose a security risk if the device is lost or damaged. 

• Ability to communicate with printers, communication services, common databases 
and knowledge bases, and remote information services. 
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• Combined modes of data entry (e.g., allow for combination of voice, typing, clicking 
on drop down boxes, etc.).  Voice recognition continues to be attractive because of its 
high bandwidth and convenience; however, voice recognition software still has 
limitations and can cause potential safety problems if the wrong drug prescribing 
information is entered. 

 
Currently, device options are lacking in some practical settings; clinicians don’t have 
access to devices optimized to their workflow, and the design of many systems, from 
desktop to PDA and beyond, does not take into account appropriate user interface 
considerations particular to the device.  The result is that, for those settings, electronic 
prescribing can be unnecessarily awkward or cumbersome. 
 

What Can We Do to Ensure Development And Deployment of Appropriate Devices? 

• The industry should continue to compare and evaluate devices by exploring best 
methods for:  

- Data entry and display using different modes or combination of modes—
typing, clicking and tapping, handwriting and voice recognition, character 
recognizers, etc. 

- Data entry and display using different devices 
- Issues about portability, security, synchronization of data, storage, and 

size of screen display. 

• Optimize devices for viewing and entering information. 

• Ensure security by providing and forcing secure networks for wireless 
communication, secure devices so that sensitive data cannot be explored by 
unauthorized persons, and strong authentication techniques such as biometric readers 
and random number (e.g., SecureID™) cards. 

 

Workflow within the Office 
 
An electronic prescribing system that easily adapts to the workflow of all appropriate 
staff in the practice is critical to adoption.  Once the prescribing clinician has written or 
edited a prescription, various other tasks must be performed to complete the work.  
Workflow that needs to be considered includes:  

• Output of a prescription (printing, delivering, communicating the prescription). 

• Renewing a prescription (all of the above, plus handling requests from patients and 
pharmacies).  

• Transmitting a prescription to pharmacy by printing, faxing, or direct electronic 
transmission. 
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• Entering and editing a new prescription (which must later be cosigned by a physician 
or other senior clinician). 

 
Some considerations for optimal design include: 
 

• The office workflow should have mechanisms for responding to a patient’s or a 
pharmacy’s request for renewals by phone, direct system linkages, secure e-mail, or 
Web-based secure messaging. 

- When the office staff receives requests from patients for renewals, the 
system should make it easy to check information against the clinical 
record, and to route this information electronically to the clinician for 
review and approval; 

- The system should have efficient workflow for processing and 
documenting pharmacy callbacks; 

- Secure messaging technologies with standard messaging conventions 
should be included for bi-directional communication between the 
pharmacy and the practice. 

• Although true end-to-end practice-pharmacy connectivity is an important goal, 
clinician offices should always have alternative methods available, including fax to 
pharmacy, local printing of prescriptions, and handwritten prescriptions.  Some 
pharmacies are not yet equipped for electronic communication or may have 
intermittent downtime; some patients, in the short term, may prefer to have a printed 
prescription in hand. 

• Electronic prescribing programs should include a master list of relevant local and 
mail order pharmacies, and a means to indicate those pharmacies that are frequently 
used or preferred by the patient (this patient information could also be captured from 
medication history information).  This information should be updatable based on 
input from the clinician, the patient or the pharmacy. 

 

Summary – Usability for the Prescriber 
 

• Successful adoption depends upon the ease and speed with which the clinicians can 
learn and use the system in their medical practice. 

• The primary prescribing functions are: identify a patient, capture and review existing 
medications, do renewals, edit or discontinue existing medications, generate new 
prescriptions, sign or cosign, and generate prescription output.  In each of these areas, 
systems need to make the most common operations very fast, and still make every 
needed operation possible.  

• Key strategies for usability include: minimal key strokes, quick patient lists, 
connection with current  patient management systems, multi-renew, favorite 
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prescriptions list, easy medication search (including trade names), pre-filled default 
fields, ability to do complex sigs through templates (like sliding scales, tapers, etc.), 
ability to order supplies like syringes, incorporating alternative and non-prescribed 
medications in the medication list, clinical decision support warnings that are advised 
but not forced, inclusion of reasons for prescribing (match to problem list or 
diagnosis), easy signing and cosigning, easy pharmacy selection, easy and most 
efficient output, and ability to handle callbacks/renewal requests (from patient or 
pharmacy). 

• Usability is affected by a number of factors, including how well the system supports 
the specific workflow present within a clinician’s office.  Consider the role of 
everyone in the practice, and the various tasks they have to do in completing a 
prescription. 

• A variety of user-interface devices are available and different device types may be 
best for different situations.  The technology is changing rapidly and devices should 
be chosen by considering how clinicians in the practice interact with patients to allow 
them to work wherever it is most convenient.  Devices need to be efficient and secure 
and also allow rapid synchronization to other electronic systems in the office, as well 
as communication with printers and other devices or networks. 

• Specific recommendations include support for providing medication history through 
payers, pharmacies, and other sources, and support to allow sharing of patient 
prescription information by multiple clinicians and multiple pharmacies and through 
patient-based web portals. 

• Promote communication and data standards. (Some persistent vocabulary and 
standards issues have to be resolved for usability to be improved to the next level.  
See standards section.)  
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Clinical Decision Support 
Overview 
 
There is broad consensus on the need and potential for electronic prescribing to improve 
the safety and quality of medication management in ambulatory care.  While there 
remains a long way to go towards achieving this vision, much progress has been quietly 
made, particularly in large practices using electronic medical records systems that include 
electronic prescribing modules. 
 
Yet, while thousands of clinicians are already creating prescriptions using electronic 
prescribing applications, no guidelines or standards exist regarding the specific nature 
and degree of clinical decision support that such applications should include.  Moreover, 
little is known about the risks of providing clinicians with partial or incomplete clinical 
decision support.  
 
Developing recommendations for clinical decision support that should be included in 
electronic prescribing applications is of more than academic interest.  These applications 
are subject to minimal oversight and regulation, and buyers must beware when they are 
deciding which one is right for their practices.  
 
Clinical decision support feature set recommendations could help provide guidance for 
application developers as well as buyers.  Moreover, as accreditation organizations 
consider standards for electronic prescribing in the evaluation of provider organizations, 
and as new reimbursement-based incentives for electronic prescribing work their way 
into federal policy, a better definition of what constitutes sufficient clinical decision 
support within an electronic prescribing application is needed. 
 

Types of Clinical Decision Support 
 
Although no formal standards exist, there are several ways of classifying clinical decision 
support interventions32 33based on when in the process the logic is executed, how it is 
delivered, and the global impact it has on the process.   A conceptual framework for 
evaluating outpatient electronic prescribing applications based on functional capabilities 
was recently proposed by Bell, an important step towards understanding variable clinical 
decision support in this domain.  A full discussion of these matters is beyond the scope of 
the present document; interested readers are referred to more detailed guides for practical 
classification, planning, and implementation.34  However, for discussions of adoption and 
usability and specifically for electronic prescribing, one simple breakdown into the 
following types may be helpful: 
 

• Proactive clinical decision support refers to logic that is executed at the start of the 
prescribing process, intended to guide the user’s initial choices based on clinical 
criteria.  Examples may include order-by-indication displays, particularly if they are 
automatically based on the patient’s problem list, or condition-specific or practice-
specific order sets and templates that suggest certain prescriptions based on a general 
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patient condition.  Proactive interventions can have the largest impact on the 
prescription, since they essentially suggest a plan before the clinician may have fully 
created his or her own; for this reason, they can be highly valuable but must also be 
carefully controlled and monitored. 

• Reactive clinical decision support refers to logic that is executed immediately after a 
certain user action; these are the interventions that are the most familiar to clinicians. 
When the clinician first selects a medication, a reactive intervention may point out a 
drug-allergy conflict; when the clinician enters the rest of the prescription parameters, 
another reactive intervention may respond with a concern about an excessive dosage. 

• Informational interventions do not specifically call for a change in the clinician’s 
actions. Rather, they provide information.  These information displays could appear 
in response to a direct request (as in a standalone drug information database on a 
PDA); or they could be offered as a targeted list in the middle of the prescribing 
process (offering patient education materials or drug-reference information specific to 
the drug being prescribed); or they could come up automatically without a user 
request (as in a drug utilization advisory or an advisory message from an evidence-
based guideline).  A key value of informational interventions is that they make it 
convenient for the clinician to ask questions; without this convenience, a clinician 
may decide not to bother consulting a reference at all, even if unsure of a critical 
point. 

 
Another key distinction is between active and passive clinical decision support.  Simply 
put, active interventions are checked silently as the prescribing process proceeds, and 
presented automatically as soon as the current data indicates that they are needed.  
Almost all reactive interventions are active; some proactive and informational 
interventions are active as well.  Passive clinical decision support must be requested – 
essentially, the user requests to order by a specific class (proactive), or the user decides to 
go to an electronic drug reference to find an answer (informational).  Naturally, active 
clinical decision support is both more powerful because it serves as a forcing function; it 
is also more intrusive, which could potentially increase clinician resistance to adoption if 
not done carefully. 

Usability and Design Issues Surrounding Clinical Decision Support 
 
Achieving consensus on the best properties and best clinical decision support 
interventions is no easy undertaking. Clinical decision support is desirable in general, but 
must be tempered by practicality and usability considerations. Some key issues identified 
include: 
 

• Human Factors: Clinical decision support delivered via an electronic prescribing 
application represents a highly complex interaction between a user, the application, 
patient data, and an extensive drug knowledge base. Adequate testing is important to 
ensure that the application code, drug knowledge base and patient data all work 
properly together in a broad range of clinical scenarios. Even when these components 
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work together according to specification, avoidable user error can still occur. 
Thorough pre-production usability testing can uncover unexpected sources of user 
confusion and error, but this practice remains the exception rather than the rule.  As a 
general rule, the presentation of any reactive (responding to a prescription just 
entered) clinical decision support intervention or alert must include four features: 

- the action (the specific prescription) that generated the alert; 
- in brief, the nature of the alert or warning; 
- sufficient information for the clinician to fully understand the reason for 

the alert and the pros and cons of the various alternative actions; 
- Buttons or other controls that let the clinician select any of those 

alternative actions with one or two clicks. 
 

• Specificity: Any individual clinical decision support feature – such as drug-drug 
interaction checking – can overwhelm users if the specificity is too low; that is, if 
there are many warnings and only a few are of true interest or concern to the 
clinician.  This problem can potentially be compounded as more error-checking 
features are added.  Too many intrusive warnings may produce the undesired result of 
having a clinician ignore the relevant warnings along with the irrelevant ones.  This 
issue of thoroughness of error checking versus usability often plays itself out in the 
form of warning filters.  For instance, most commercial drug data sets assign at least 
three severity levels to drug-drug interactions.  This makes it possible for vendors to 
build filtering capabilities into their applications, so that users can designate that they 
only want to see all warnings, only the most severe warnings, or none at all.  While 
this tends to be a popular feature among users, the safety implications of allowing 
users to disable warnings are of some concern.  An attractive middle ground taken by 
some products is to show all warnings, but at a different level of intrusiveness to the 
prescribing process: severe warnings may appear as a full-screen announcement that 
must be acknowledged before the clinician can continue, while moderate or minor 
warnings may appear only as single-line notations or icons that the clinician can 
examine if desired, but which normally do not slow down the entry process.  

• Knowledge base reliability: Besides the actual features themselves, there are many 
factors that bear on the quality and reliability of clinical decision support delivered by 
any specific electronic prescribing application.  For instance, how accurate and 
reliable is the drug knowledge data source? How often is it updated? Is it complete?  
Will it lull the clinician into a false sense of security and lowered personal vigilance 
when, in fact, important events that should generate an alert are missed by the 
knowledge base?  While popular drug-allergy and drug-drug interaction knowledge 
bases are highly reliable, in other areas the knowledge set may not yet be complete.  
For example, formulary information sources may not cover the specific plan or 
subgroup that a patient is on; some drug monitoring knowledge bases may be 
incomplete at the present time; order-by-indication or order-by-drug-class databases 
may be inconsistent from each other due to a lack of standards for the names and 
classification of ordering indications.  As with all knowledge bases, editorial policies 
and practices need to ensure that the information presented is independent, clearly 
sourced, and scientifically based. 
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• Availability of Supporting Patient Data: Practicality is a multidimensional problem. 
Some error checking features may not be broadly feasible due to the lack of 
availability of supporting patient data. This is particularly true for laboratory data, 
which is needed for drug monitoring and dosing guidance, e.g., for warfarin.  Another 
example of patient data that may not be available to drive clinical decision support is 
a list of active problems and/or diagnoses using a coded vocabulary.  This is 
necessary for drug-condition checking (e.g., beta-blockers can potentially worsen 
certain conditions, such as asthma, depression, or peripheral vascular disease).  
Unless these conditions are captured in structured, coded form during the prescribing 
process (for standalone prescribing applications) or a problem list is otherwise 
available (in an electronic medical record), it is difficult to do drug-condition 
checking even though knowledge bases that support this feature are readily available 
commercially.  

• Even if sufficient commercial drug data and patient demographic, medication and 
problem list data is available, some interventions can still be difficult to implement.  
Dose calculation – which often depends on age, weight, renal function, and indication 
– is one example. 

• Vendor Procedures: When clinical decision support glitches occur in a production 
setting, vendors should have clear procedures in place for assessing the severity of the 
issue and helping customers decide whether the particular clinical decision support 
feature in question should be disabled pending a fix. Strong clinical expertise at the 
vendor level can be invaluable when making complex judgments in such situations.  

 

Relevant Literature and Contemporary Projects 
 
The literature provides surprisingly little insight regarding the relative incidence of 
various types of prescribing errors in ambulatory care, and their amenability to 
prevention by an electronic prescribing application.  Nonetheless, studies are beginning 
to appear that document high rates of drug complications in ambulatory care, and that 
show that many of these complications – or adverse drug events – would potentially be 
preventable by clinical decision support.  For instance, Gandhi et. al. found that 18 
percent of 2,248 patients surveyed at eleven Boston-area clinics had suffered drug 
complications. Of those patients who sought medical attention for their drug 
complication, 13 percent had a prior documented reaction to the same drug.35 An 
electronic prescribing application with clinical decision support including alerts related to 
prior adverse reaction history would presumably prevent this type of error.  A subsequent 
study by the Gandhi group at four clinics (two hospital-based and two community-based) 
found that 25 percent of 662 patients suffered an adverse drug event. Some 11 percent of 
these events were deemed preventable, and another 28 percent ameliorable.  A total of 63 
percent of the events in the ameliorable category were attributed to physician failure to 
respond to medication-related symptoms reported by patients, while the remaining 37 
percent were attributable to the patient failing to inform the physician of the symptoms in 
the first place. While further research is clearly needed, this latter study suggests that 
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decision support within an electronic prescribing application should be targeted towards 
medication side effect recognition and alerting. 
 
Schiff and Rucker came close to recommending clinical decision support characteristics 
of electronic prescribing applications. According to these authors, an electronic 
prescribing application should be driven by three databases: medication history, drug 
knowledge, and other patient data (lab, allergies). While many different types of clinical 
decision support related to electronic prescribing are mentioned, they stop short of 
ranking these in priority order. 
 

Ranking the Value of Clinical Decision Support Functionality 
 
As a part of this report, a small group of industry experts ranked the value of different 
clinical decision support functions.  These rankings consider not only desirability from a 
patient safety perspective, but also technical feasibility and application usability 
constraints.  The emphasis, however, is on desirability: the group members did not want 
to create a vision for electronic prescribing clinical decision that was overly tempered by 
today’s constraints, since many of those constraints could disappear in coming years. 
 
Unless otherwise specified, items listed should be considered to mean active clinical 
decision, rather than passive.  
 
Specific functions were rated by each member on a scale of 1 to 9.  A score of 1 
represents a function that is “absolutely necessary,” a score of 5 means “possibly 
necessary,” and a score of 9 corresponds to “definitely not necessary.”  Table  shows the 
average rankings assigned to each function. 
 
It is important to note that the group did not evaluate all possible clinical decision support 
functions.  Therefore, the exclusion of any specific clinical decision support function in 
this ranking process should not be negatively interpreted.   
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    Clinical Decision Support Functions 
Average 
Ranking

       

1 
General Contraindication 
Clinical Decision Support    

  a. allergy checking 1.0
  b. drug-drug interaction checking 1.0
  c. drug-condition contraindication checking 3.0
  d. duplicate therapy checking 2.8
  e. adverse effects: symptom monitoring 3.8
  f. user-defined alerts 2.5

2 Dosing Decision Support    
  a. maximum dose checking 2.2
  b. minimum dose checking 4.3
  c. dose calculation: adult  4.3
  d. dose calculation: pediatric 2.3
  e. dose calculation: chemotherapy 3.7
  f. common sigs 3.0
  g. structured sigs 2.0

3 
Laboratory Clinical 
Decision Support    

  a. laboratory results lookup: passive (data is available) 3.0
  b. active display of laboratory results pertinent to drug 3.5
  c. placeholders for entry of Rx-related lab values 4.7
  d. drug-lab result interaction checking 3.5
  e. show laboratory parameters to be monitored  3.8

4 
Indication-based Clinical 
Decision Support    

  a. 
drug-to-indication linkages (check if indications are 
present for current prescription) 2.3

  b. indication-to-drug linkages (order by indication)  2.2
  c. supports creation of multi-drug regimens 3.2
  d. indication-to-regimen linkages 3.5
  e. supports (and/or integrated with) active problem list 2.2
  f. complex protocol integration 4.2

5 
Online Reference/ 
Knowledge Support    

  a. 
indications, contraindications, dosing, drug 
interactions,  etc.  1.3

  b. linkages to internal or external treatment guidelines 3.5

6 
Misc. Data, Integration & 
Communication Issues    

  a. 
monthly (at least) updates of drug dictionary/ 
knowledge base 1.3

  b. interface with reference lab(s) 3.5
  c. filled-prescription history 3.5
  d. notify pharmacy of overridden alert 3.0

Table 2: Clinical Decision Support Intervention Rankings.  More detailed explanations of each 
feature are given in Appendix C.  Items with a score of 2.5 or less are shown in boldface. 
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    Clinical Decision Support Functions 
Average 
Ranking

7 Formulary and Benefits    
  a. formulary status (on versus off) 2.2
  b. preferred status 2.3
  c. pointers to on-formulary/preferred drugs 2.2
  d. prior authorization management 3.2
  e. cost to patient (co-pay) 3.2
  f. pharmacies in network 3.8

Table 3. Clinical Decision Support Intervention Rankings.  More detailed explanations of each 
feature are given in Appendix C.  Items with a score of 2.5 or less are shown in boldface. 

 
 
 

Clinical Decision Support Functions 
Average 
Ranking

Function # 
(see Table 3.2) 

allergy checking 1.0 1a 
drug-drug interaction checking 1.0 1b 
reference (indications, contraindications, dosing, etc.) 1.3 5a 
monthly (at least) updates of drug knowledge base 1.3 6a 
structured sigs 2.0 2g 
maximum dose checking 2.2 2a 
indication-to-drug linkages 2.2 4b 
supports (and/or integrated with) active problem list 2.2 4e 
formulary status (on versus off) 2.2 7a 
pointers to on-formulary/preferred drugs 2.2 7c 
dose calculation: pediatric 2.3 2d 
drug-to-indication linkages 2.3 4a 
preferred status 2.3 7b 
user-defined alerts 2.5 1f 

Table 4. Highest Ranked Clinical Decision Support Interventions.  Only the functions above with 
average ranking of 2.5 or better are included (1 represents “absolutely necessary”).  Functions sorted 
in rank order. 

 

Notes and Additional Recommendations 
• There was strong consensus among group members that allergy and drug-drug 

interaction checking should absolutely be required for prescribing applications. Drug-
condition contraindication checking was felt to be important as well, but slightly less 
so than allergy and drug-drug interaction checking. Moreover, while signal-to-noise 
ratio was a concern for any clinical decision support feature, there were particular 
concerns that drug-condition contraindication testing could introduce an unacceptable 
level of irrelevant warnings into clinician workflow. 

• Many desirable clinical decision support features – such as drug-lab interaction 
checking or automated checking of monitoring parameters – require the higher stages 
of electronic prescribing (see Figure 1) with levels of patient data integration that may 
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not be practical in many clinical settings for some time to come (this is particularly 
true for standalone prescribing applications deployed in small practice settings). 
Efforts to assist in the implementation of systems and networks that can provide these 
types of information should be promoted on a regional, state and national level. 

• Clinical decision support implementation should be sequenced.  Short, non-
controversial interventions like allergy checks are easy to use, quick to execute, and 
widely accepted. More complex protocols, indication guidance, required reasons for 
prescribing, and other more intrusive interventions can be harder to accept on the first 
day of a new system’s implementation.  Typically, difficult interventions are those 
that either suggest a change in the overall plan (as opposed to just “catching a 
mistake” or suggesting a recognized equivalent), or that require documentation that 
the clinician did not have to provide in the paper world (such as requiring a reason for 
ordering).  If the simpler interventions are implemented first, the clinicians are likely 
to be more familiar and comfortable with both the system and the use of clinical 
decision support by the time the more controversial interventions are rolled out . 36  

• There is a need for a strategy to document the current clinical decision support 
characteristics of commercial prescribing applications, and monitor this on an 
ongoing basis. A conceptual framework for electronic prescribing application 
functionality, proposed recently by Bell, has actually been tested on commercial 
products, and could be useful in helping to solve this problem. 

• More research is needed to: define tolerable sensitivity and specificity levels for 
potential error warnings in different circumstances; understand the safety impact of 
allowing users to selectively disable warnings; and to understand any potential harm 
related to partial, or incomplete, clinical decision support.37 38 

• In addition to a checklist of clinical decision support features, evaluators of 
prescribing applications should consider the source of the drug knowledge base and 
how frequently it is updated, as well as vendor procedures for quality assurance 
testing, usability testing, and crisis management.  

• Consideration should be given to including within any incentives package a 
component designed specifically to reward higher levels of clinical decision support.  
In the emerging world of pay-for-performance initiatives, some attention to this has 
already been given in the different levels of payment available. 

• Efforts need to be made to understand the impact of prescriber-level clinical decision 
support use on the decision support process that already occurs in the pharmacy.  It 
remains unclear how roles will evolve to ensure safety while still gaining efficiencies 
in the prescribing decision process, but it will clearly involve a growing collaboration 
between the clinician and pharmacist.   
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Formulary Decision Support 
 
Inclusion of formulary alerts in a clinical decision support section might appear arbitrary, 
since formulary alerts are often not regarded in the same context as pure clinically-driven 
alerts such as drug-drug interactions or allergies. Nonetheless, formulary considerations 
exert a strong influence over drug selection, and formulary decision support can be every 
bit as sophisticated as more traditional clinical decision support.  
 

Formulary Management 
Many electronic prescribing applications offer the ability to incorporate health plan 
formulary data into the application, allowing a user to easily determine the on- versus off-
formulary status of a drug as a prescription is being created.  The application should, 
ideally, also display on-formulary or preferred alternatives when an off-formulary or non-
preferred drug is selected.  There are two major problems that must be addressed in order 
to implement formulary capabilities: acquiring the formulary data itself and determining 
what formulary data applies to the particular patient being seen during a specific visit. 
 
• Acquiring formulary data: Most clinician offices serve patients from dozens of health 

plans, each with its own prescription drug formulary. Even if an electronic 
prescribing application supported direct manual entry of formulary data into the 
application – and most electronic prescribing applications do not – it would be 
extremely difficult for a clinic to enter and maintain formulary data for a single health 
plan, much less dozens (each formulary usually consists of at least 400 drugs). 
Accordingly, electronic prescribing vendors who offer formulary capabilities usually 
acquire this data from a third party source, and update it regularly. In an increasing 
number of instances, an electronic prescribing vendor may acquire data directly from 
a health plan or a pharmacy benefit manager (PBM) which manages formulary for the 
health plan, but at present this remains the exception.  Far more commonly, an 
electronic prescribing vendor will acquire data from multiple health plans and/or 
PBMs via a single consolidated data source.  Recent collaborations among PBM’s 
and connectivity providers have provided larger, more unified consolidated sources, 
strengthening the value of this type of access. 
 
Before purchasing an electronic prescribing application, a practice should examine its 
payer mix and determine which formulary data source will best suit its needs, and 
then determine which data sources its prospective application vendor supports (some 
electronic prescribing vendors can use more than one data source).  While having 100 
percent formulary data coverage may not be necessary, higher coverage increases the 
relevance of the electronic prescribing application to users and helps ensure adoption. 
A minimum relevance threshold of 70 percent formulary data coverage can be used as 
a benchmark, although this number is arbitrary.  
 

• Mapping the correct formulary data to the patient being seen: Regardless of how 
consolidated formulary data is acquired, the electronic prescribing application needs 
some way to determine which subset of the broader formulary data set is applicable to 
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the particular patient being seen for a specific clinic encounter.  The system vendor 
needs to work with the practice to map patients to both payers and individual 
prescription plans.  Depending on the formulary data source and the prescribing 
system used, a manual mapping procedure may be necessary during the data setup 
phase of implementation, or mapping may occur without any manual setup 
requirement. 

 
There are other formulary issues that should be considered. As with the drug knowledge 
base, formulary data should be updated regularly, regardless of the data source. Practices 
and provider groups that have their own formulary, or preferred drug list – independent 
of specific health plan formularies – should be familiar with the ability of an electronic 
prescribing application to handle local formularies.  Formulary data may include relative 
cost information, which gives an electronic prescribing application the ability to index or 
display drug options in different cost categories.  However, actual cost can usually not be 
determined until the drug is dispensed by the pharmacy. For patients with a prescription 
benefit, it may be possible for an electronic prescribing application to display required 
co-pay for a prescription, although this feature remains rare today.  Lastly, there are often 
good clinical reasons for ignoring or overriding formulary recommendations, and 
electronic prescribing applications should make it easy for clinicians to exercise their 
own choices, and those of their patients, and perform formulary overrides (possibly with 
a field to document their reason). If prior authorization issues are relevant, the application 
should, at a minimum, provide information to help expedite the prior authorization 
process. 
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Summary – Clinical Decision Support 
• Value: Clinical decision support has been shown to be of high value in the inpatient 

world; recent studies confirm high rates of adverse drug events in ambulatory care; 
many of these events are preventable or at least ameliorable by computerized clinical 
decision support.  More research is needed to help electronic prescribing application 
designers target clinical decision support where it is most likely to have an impact. 

• Design: Clinical decision support can be reactive, proactive, or informational; all 
clinical decision support interventions should have the four key elements described 
above.  Clinical decision support represents a complex interaction between a user, an 
application, various sources of patient data, and a vast drug knowledge base. 
Usability is a critical factor in achieving widespread adoption; it is therefore 
particularly important to make interventions understandable, maintain a high 
specificity, and not overwhelm or fatigue the clinician.  Vendor procedures related to 
design specifications, usability (e.g., human factors), testing, quality assurance, and 
problem resolution can affect the reliability of clinical decision support provided by 
an electronic prescribing application.  

• Prioritization: A decision support feature ranking is provided as part of this report as a 
step in this direction.  System vendors should consult this table when prioritizing their 
work; buyers of systems should consider it when deciding what to put in their RFP's 
and what to expect of their vendors. 

• Clinical decision support implementation could be sequenced in a practice; usually, 
simpler and less controversial interventions such as allergy checks should be 
produced first, followed by more complex protocols and indication guidance 
interventions once users have become comfortable with the system. 

• Workflow: Pharmacies already have clinical decision support processes in their own 
systems, which may overlap with those in the clinician’s office.  While this double-
checking could actually be a benefit, and while many interventions are appropriately 
placed in one location or the other, the clinical decision support process should be 
viewed as a collaborative one.   

• Classification and aggregate evaluation: Clinical decision support feature set 
classification and guidelines are needed to reduce variations in decision support 
across electronic prescribing applications.  Moreover, more research is needed to 
better understand the risks of providing partial decision support, and to optimize the 
management of drug alerts, including determining the acceptable range of specificity 
and sensitivity for an intervention to be valuable.  

• Formulary: Health plan drug formulary should be considered an important component 
of decision support, alongside more traditional forms of clinical decision support. 
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• A framework for evaluating electronic prescribing application functionality – 
including clinical decision support capabilities – is needed to facilitate further 
research and provide measurement and monitoring tools for emerging programs that 
intend to accredit electronic prescribing applications or manage reimbursement-based 
or other incentives programs.  One such framework has recently been proposed. 
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Communication 
Overview 

The traditional, paper-based prescription delivery process includes communication of 
medication information among a multitude of stakeholders and systems (See Figure 6 
below).  The system is complex and includes several types of communications within a 
complex network, including: 

• The clinician or office staff communicates prescription information to the pharmacy; 
in addition, pharmacies need to initiate communications with the clinician’s office for 
callbacks, changes, and renewal requests. 

• Clinician offices communicate with the patient’s health plan or pharmacy benefit 
manager. 

• Pharmacies communicate with the health plan. 

• Patients communicate with the pharmacy, office and/or health plan. 

• Clinician’s offices may communicate directly with other clinician offices (usually 
occurs in large multi-specialty clinics or integrated health systems).  

 

 
Figure 6: Present Connections for Paper-based Prescribing   
 
The paper based prescribing process is inefficient, expensive and prone to errors.  Large 
amounts of resources are spent just for callbacks from the pharmacy to the clinician 
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office for corrections or to ask for substitutions due to limitations in health plan 
medication benefits, etc.  In addition, patient information often has errors or is outdated, 
and consumes resources as each entity must correct and update information 
independently.  Many of these problems can be removed or greatly decreased when the 
connections are part of an electronic prescribing system.  The following section compares 
various current methods for connecting the various participants in the prescribing chain, 
and indicates how electronic data interchange (EDI) and computer-to-computer 
communications processes can result in improved efficiency and decreased errors. 

Current Methods of Communicating Medication Information 

Currently, there are four primary methods for communicating medication information:  
through paper prescriptions, via phone, via fax, or electronically through computer-to-
computer messages.  All four methods are widely used today, and each brings different 
issues and challenges:  

• Paper prescriptions are still the most widely used. Many clinicians rely on paper 
prescriptions because they are seemingly a simple and fast method. Issues with 
deciphering illegible handwriting continue to plague the medical profession and cause 
medical errors, giving rise to reactions such as recent legislation in Florida that 
mandates legible prescriptions.  Use of paper prescriptions also brings up security 
issues, as paper prescriptions are relatively easy to forge and steal.  Of  course, 
medication information conveyed via a paper prescription is not automatically stored; 
it must be re-entered by hand in the pharmacy system, and is not recorded efficiently 
in the clinician’s office. Paper itself is expensive to move and store.  

• Phone and voice mail are commonly used for prescription renewals either by patients 
or by the clinician’s office.  A phone call from a patient requesting a prescription 
renewal is a major time consuming task in the medical office or pharmacy, and often 
involves several workers before it is complete. It is commonly used and requires little 
training, but causes frequent interruptions in the workday as the phone calls are 
handled in between other tasks.  There are concerns surrounding the use of voice mail 
as well: for instance, there is no fail-safe mechanism to confirm that the message was 
properly received and interpreted.  Security and confidentiality issues may also be of 
concern. 

• Facsimile (Fax) is one of the most common methods of communicating prescription 
information to pharmacies. It is commonly available and familiar to the majority of 
clinicians.  Sending information by fax requires minimal training, and is relatively 
inexpensive for clinician offices.  Receiving paper faxes in the pharmacy, however, 
can result in surprisingly significant maintenance (paper, toner, labor) and 
management expenses.  Issues with faxes include poor security, lack of guaranteed 
delivery, problems with illegible faxes that may result in medication errors, and 
potential for abuse through multiple transmissions.  

• Electronic data interchange has the potential to be the most efficient and highest 
quality method, saving time for clinicians, practice staff, and pharmacists.  The 
prescription process in the electronic world is outlined in Figure 7 below.  The 
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number of pharmacies supporting EDI is increasing rapidly at this time.  There are a 
number of advantages inherent in this method: 

- Because of secure, guaranteed delivery and high legibility, these systems 
can reduce the number of phone calls from pharmacies to clinician offices, 
resulting in further time and cost savings for everyone involved; 

- Direct transfer of information from the clinician’s computer to the 
pharmacy’s computer can reduce transcription errors as well as saving 
steps on both sides;  

- Feedback from the pharmacy system – for example, concerning out-of-
stock conditions, safety hazards known to the pharmacy system, and 
additional formulary information – can be communicated to the clinician 
almost instantaneously, greatly increasing convenience if the prescription 
needs to be changed; 

- Health plans can participate in the exchange, sending benefit and 
eligibility information instantaneously to practices and pharmacies when 
needed; 

- A patient’s true medication regimen, possibly coming from several 
different clinicians, can potentially be kept unified and up-to-date through 
electronic interchange. 

 
Figure 7 Connections for Electronic Prescribing Systems: Simple electronic prescribing systems 
include electronic communications between the electronic prescribing system and the clinician and 
pharmacy (fully electronic or via fax).  Alternative communications are still required with the health 
plan and the patient, and usually occur by phone (dashed lines).  In a fully integrated system, all of 
these communications can be done electronically. 
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Key Issues and Barriers 
While there are significant advantages of electronic communication, there are a number 
of barriers to the adoption and use of this method. To ensure universal adoption it is 
important to recognize and work towards removal of barriers to success.  Specifically, for 
clinicians and pharmacies that do have internal electronic prescribing/medication 
management systems, the following are some of the primary barriers to achieving 
complete, highly usable and valuable electronic interchange as part of those systems: 
 

• Clinician Office Connectivity.  Currently, electronic communication is not widespread 
in smaller practice offices.  Some of this is due to the slower rate of adoption of 
electronic prescribing systems altogether in this type of practice; additionally, some 
practice offices, particularly those outside of metropolitan areas, do not currently 
have high-speed, always-on, broadband Internet connections, removing some of the 
efficiency and convenience benefits.  Some offices have dedicated phone line 
connections to health plans, but these are usually reserved for billing purposes, and 
they are significantly more expensive than typical Internet connections.  Even if 
dedicated phone connections were practical, a different line connection would be 
required for each entity that needs a connection to the office, unless central 
clearinghouse services become widely available. 

• Lack of Connections between Clinician Offices and Pharmacies.  Most offices have 
no direct electronic connectivity with pharmacies, although there are some efforts 
underway that may be changing this rapidly.  At the time of this writing, a relatively 
small number of offices can transmit prescriptions fully electronically to pharmacies, 
either directly or through intermediaries.  On the pharmacy side, an increasing 
number of pharmacies are equipped to receive the information they need to fill 
prescriptions, but there are still large markets where this is not the case.  This is a 
critical-mass situation: if a significant number of pharmacies cannot handle electronic 
interchange, the clinician’s office may not be willing to bother to use EDI even to 
those who do; similarly, if a significant number of clinicians in an area do not have 
these capabilities, pharmacies may not see the incentive to make this a regular part of 
their own capabilities and their own routine workflow. 

Several contemporary initiatives are trying to address these problems head-on.  There 
are major organized efforts to provide standardized EDI capabilities to a large number 
of pharmacies.  In some cases, there is also outreach from the pharmacies towards the 
clinicians, offering inexpensive connection services.  The industry also features a 
number of transition brokers, who are trying to break through the critical-mass 
problem by accepting EDI communications from the clinicians and then sending them 
on to the pharmacy in whatever form (typically electronic or fax) the pharmacy can 
currently handle. 

• Lack of Connections between Offices and Health Plans.  Frequent information 
updates from health plans to office management systems could help ease the burdens 
of gathering information that now exist in many medical offices.  In some cases there 
are plans underway to send benefit information updates nightly from the health plan 
through the electronic prescribing network to the practice management system. 
Seamless integration of all of these systems could significantly decrease the need for 
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office staff to sign in to multiple different software systems and/or make phone calls 
to the plan to get needed information.  These connections could provide information 
on eligibility not only for office visits but for prescription coverage as well, along 
with detailed formulary information that would assist in prescription creation. 

At this time, there are usually no direct connections between office information 
systems and health plans other than those for billing purposes.  Because these 
connections are through direct lines and not through the Internet, these connections 
can be expensive and are not usually designed to handle any information other than 
billing functions.  Connections occur only with billing software and are not designed 
to interface with electronic prescription software or electronic medical records 
systems. In order to allow for electronic prescribing, new software functions would 
have to be developed on both the office and plan systems. Some connections that 
bridge these systems have begun to occur via an ASP model. 
 
As well as accounting for various health plans, EDI between clinicians, pharmacies, 
and health plans must also be able to account for patients who have no health plan or 
who must pay cash for some drugs.   

 

• Lack of Communications among Clinician Offices.  Currently, there is no established 
method for significant electronic communication between clinicians. Furthermore, 
proprietary considerations and privacy concerns make this exchange as much a 
sociological-political issue as a technical one.  Therefore, clinicians are not aware of 
other prescriptions or medications that patients may be taking.  In addition, there may 
be no easy way to discern that a patient is frequenting multiple clinician offices in 
order to receive multiple prescriptions inappropriately. Payers and PBMs have been 
addressing these issues by providing prescription-fill histories, although some of the 
same non-technical concerns persist. 

• Communication from Pharmacy to Health Plans Varies Greatly by Region.  
Communication from the pharmacy to the health plan is typically channeled through 
PBMs. In some cases, the pharmacy communicates directly with the health plan, or 
uses an intermediary service.  Present systems provide pharmacies with formulary, 
status, eligibility and payment information, while the health plans receive claims data.  
Where this connectivity has not yet been fully established or is not universal, these 
important data transactions can be delayed, or work may have to be done with 
incomplete information. 

• Communication by the patient with the pharmacy, office and/or health plan varies 
significantly by region. There is significant variation regionally on how information is 
communicated to patients. Pharmacies sometimes feel they must update information 
from the patient (patient demographics, etc.) more than they should or want to do.  
There are significant losses in efficiency and error management when pharmacy, 
clinician office and health plan systems are all updated with patient information 
independently.  

In addition, problems occur today when the patient has a prescription filled at a 
pharmacy that is not part of the health plan’s “approved” network. Because a clinician 
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usually does not have the information necessary to guide patients to “in-network” 
pharmacies, the prescription may not be covered, or may result in a higher co-pay 
than expected or even in the inability to fill the prescription. If the clinician directed 
the prescription specifically to that pharmacy (i.e., by fax or EDI, instead of the more 
transferable currency represented by the paper prescription), then the clinician may 
have to re-issue the prescription.  Connections with health plans to provide this 
information to the clinician office could help prevent this problem.   

 

• Clinician prescribing systems need to have up-to-date information on plan 
restrictions regarding choice of pharmacy, so that the clinician and the patient can be 
properly informed.  The Steering Group believes strongly that electronic prescribing 
systems should do nothing to hinder clinician and patient choice of pharmacy; to the 
extent that some health plans do impose some conditions on this choice, this 
information should be fully known when the prescription is created.  

• Standards for specific information exchange are still evolving.  Where there is a lack 
of standards, multiple divergent standards, or slow adoption of standards, system 
vendors have to work longer and harder, allowing for more revisions to make a 
system that works throughout the country. Additionally, clinician and pharmacy 
adoption can be impeded while waiting for the differences to be ironed out. This is 
described in more detail in the Standards and Vocabularies section.   

 

Removing Barriers  
Corresponding to the various types of barriers noted above, actions for removing them 
fall into several categories. 

• Standards: Support uniform standards and funding support for integration of health 
plan information into office information systems, both through data standardization 
and through continued growth and availability of clearinghouse services.  Promote the 
use of uniform standards such as NCPDP SCRIPT for low-cost bidirectional 
information exchange, and support the unification of standards for key data elements. 

• Regulation: Remove legal and regulatory roadblocks to efficient prescription 
communication by : 

- Encouraging and supporting the approval of electronic prescribing 
regulations and legislation by state boards;  

- Reconciling variant state regulations and specifications for prescription 
information.  In most cases, all states have different specific requirements, 
although they are all directed to very similar objectives; this disparity 
hinders vendors in the development of communication and prescribing 
systems; 

- Working with DEA to help gain approval for electronic communication to 
be used for controlled substances; this is likely to reduce prescription 
abuse, and makes the case for electronic prescribing more compelling by 
removing a separate pathway currently required for these drugs; 
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- Encouraging adoption of electronic communication by judiciously phasing 
in new regulations. Regulations should not require that the process be 
completely electronic immediately, as some clinician groups may need 
time to transition to a fully electronic network. New regulations should 
provide a transition period which allows for printed and signed 
prescriptions on paper.  

 

• Availability: Construct networks and standards that allow open, secure 
communication of patient information between office systems. In addition, make it 
easy and inexpensive for systems to be available in practices and pharmacies.  This 
can be accomplished in a variety of ways, including the use of application service 
provider (ASP) Web sites that require only an Internet browser in the office or 
pharmacy, or by developing and offering affordable electronic prescribing systems 
that include EDI modules. 

• Increased information sharing:  Improve models for communication that allow 
information to be kept up to date:  

• Methods should be considered that allow pharmacies and offices to easily obtain up-
to-date insurance information directly from patients.  

• Improve models for communication: helping the clinician’s office to add and/or 
update information.   For example, Web portals could be developed for patients to 
update their own information.  These personal portals should then include a secure 
communication method (with appropriate privacy controls on both the patient and 
clinician side) so that this information can be used to update the clinician’s system 
directly.  

 

Ideal Design Considerations 
 
The following is a summary of ideal design considerations that should be taken into 
account when designing and implementing the communication components of an 
electronic prescribing system. 

• Transparency.  The system should be able to output a prescription in any form 
without undue effort at the end of the prescription-creation process. 

• Choice. The patient’s choice of pharmacy should be preserved in all of these efforts.  
It should be easy to find the pharmacy you want, and there should be no impediments. 

• Formulary warning, out-of-stock alerts, etc., should flow back instantly to the 
clinician while the patient is still in the office, with possible alternative actions 
displayed for easy selection. 
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• Make it easy to perform common complex dispensing options, e.g., simultaneously 
producing a short-term prescription for a local pharmacy and also producing a long-
term prescription for mail-order. 

• Support a single unified medication list, combining information from clinicians, 
pharmacies, and health plans.  Develop standards and actual software to do this, so 
appropriate persons can work with the patient’s accurate medication list.  Resolve any 
privacy and ownership issues necessary for this. 

• Support patient portals where patients can see their medication regimens (many 
patients are very confused by frequent changes, and wind up taking duplicate 
medications or leaving some out), request refills from pharmacies and renewals from 
clinicians, and propose additions (for non-prescription drugs) and corrections. 

• Provide a transition path and/or intermediaries so that, even while the adoption is not 
yet universal in a given region, those (clinicians, pharmacies) who wish to get started 
can support EDI transactions without having to do extra work for their recipients 
(pharmacies, clinicians) who are not yet participating. 
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Summary - Communication 
 

• The benefits of electronic communication are well-known, both for the creation of a 
prescription and for a variety of other services important to quality, safety, and 
benefit processing.  Electronic communication is faster, more work-efficient, more 
secure, more reliable, and less prone to abuse than paper or fax prescriptions. 

• We want to foster universal adoption so that all can realize the advantages, and also 
because of the critical-mass factor: adoption is likely to move even faster when a 
significant number of clinicians and pharmacies in a region have already moved to 
electronic communication-capable systems. 

• Physician-patient choice of medications and pharmacies should be preserved in 
communications software, although all relevant financial and availability information 
should be displayed so that the choice can be well-informed. 

• Current barriers include: lack of critical mass of systems in some regions; additional 
expense of some software and connectivity arrangements; variant standards in 
communicating medication information; difficulty in getting up-to-date health plan 
benefit information; and some state regulations that inhibit the rollout of electronic 
communication. 

• There are a number of very active programs currently that may increase adoption 
rapidly, particularly from the pharmacy and PBM groups and related commercial 
operations. 

• It is imperative that clinician prescribing applications have the necessary tools for 
universal communication. This can be accomplished through the use of interoperable 
systems, interfaces, embedded software or ASP sites. 
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Standards and Vocabularies 
Overview 
 
Standards are vital for any transaction that involves more than one system or module.  In 
the complex, interconnected world of electronic prescribing, there is interchange between 
different clinician systems, personal health records, pharmacy systems, payer and PBM 
systems, public health records, clinical decision support modules, aggregate reporting 
modules, and many more.  Currently, standards exist that support the sharing of 
prescription information to some extent, as do vocabularies that describe the drugs 
prescribed.  However, standards need to be enhanced where necessary, as well as support 
vocabularies that clearly define the intent of the prescription. Improved vocabularies and 
standards could provide valuable information to be used for clinical and research 
purposes, outside of the prescribing event.  
 
The problem of incomplete, inadequate, or unadopted standards will likely become even 
more noticeable as adoption of electronic prescribing increases.  As system penetration 
continues to fill in the landscape, interconnections will increase, and the problems caused 
by conflicting or absent standards will lead to increased work, increased cost, and 
increased errors.  The earlier that attention can be given to establishing a complete, usable 
set of standards to frame all prescribing transactions, the better. 
 
This section, “Vocabularies and Standards,” explores a few key areas:  

• Electronic Prescribing Messaging Standards.  

• Standard Identifiers. 

• Drug Terminology for Clinical Use. 

 

Electronic Prescribing Messaging Standards  
 
Currently, there are two messaging standards in the U.S. that support electronic 
prescribing functions. These two standards are: 

• National Council for Prescription Drug Programs (NCPDP) SCRIPT Standard. 

• Health Level Seven (HL7).  

 

NCPDP SCRIPT 
 
NCPDP SCRIPT Standard was created specifically to facilitate the electronic transfer of 
prescription data between pharmacies and clinicians.  The current standard supports 
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messages for new prescriptions, prescription changes, refill requests, prescription fill 
status notifications, and prescription cancellations, as well as housekeeping functionality 
for retrieving transactions from a mailbox, changing a password, and requesting a return 
receipt on a transaction. 
 
The NCPDP SCRIPT Standard was first published in 1997. New versions of the Standard 
have been released as business needs have been brought forward. The SCRIPT Standard 
is an American National Standard (ANS). The SCRIPT Standard was named as one of 
the standards in the Patient Medical Records Information (PMRI). 
 
The electronic exchange of prescription information assists in reducing errors and the 
time consumed in clarifying handwritten prescriptions, as well as building a common 
data set used by both the clinician and the pharmacy systems. It facilitates an electronic 
record of prescription modifications. For the clinician, it provides electronic storage of 
the prescriptions prescribed. It also helps reduce the number of fraudulent and adulterated 
prescriptions by providing an audit trail of all prescriptions ordered by a clinician. The 
standard also supports the ability for a clinician to be notified of prescription fill 
compliance by the patient. 
 
The NCPDP SCRIPT Standard supports the following: 

• New Prescription Transaction - A new prescription from a clinician to a pharmacy 
electronically. 

• Prescription Change Request Transaction - From a pharmacy to a clinician asking for 
a change in the original new prescription. 

• Prescription Change Response Transaction - From a clinician to a pharmacy 
approving/denying a prescription change. 

• Cancel Prescription Request Transaction - From a clinician to a pharmacy requesting 
a previously sent prescription not be filled or the termination of current drug therapy 
regime. 

• Cancel Prescription Response Transaction - From a pharmacy to a clinician on the 
status of a prescription cancellation. 

• Refill Prescription Request Transaction - From a pharmacy to the clinician requesting 
additional refills on a prescription that has expired (continuation of therapy). 

• Refill Prescription Response Transaction - From a clinician to a pharmacy that 
approves, denies or modifies the Refill Prescription Request. 

• Prescription Fill Status Notification Transaction - From a pharmacy to a clinician 
when the prescription has been filled, partially filled, or not filled and returned to 
stock. 
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• Housekeeping transactions - Retrieve transactions from a mailbox, change password 
at a switch, verify a message has been received, etc.  

HL7  
HL7 is a messaging standard that is in wide use for a variety of administrative and 
clinical transactions, including medication therapy but also including domains from 
patient identification, to provider roles, to clinical notes, to laboratory results and more.  
The most prevalent version of HL7 is version 2.4, used by most health information 
technology systems.  Although HL7 provides placeholders for many different 
transactions, allowing the appropriate elements of the transaction to be found, it does not 
always provide direction on the structure of a given field or the particular vocabulary to 
be used in that field. 
 
The HL7 Version 3 standard is based upon a Reference Information Model (RIM) that 
abstractly describes medical events, transactions, and messages.  The fully specified 
standard is created by following a specific methodology that refines and constrains this 
abstract model to fit specific business needs in a domain area, such as drug ordering.  
These refined models are referred to as Domain Message Information Models (DMIM).   
A drug prescription will in fact draw from many DMIM's such as Orders and 
Observations, Pharmacy, Medications, Patient Administration (for patient and clinician 
identifiers) and diagnostic indications. A feature of the Version 3 methodology is the 
specification of vocabularies or “value sets” that convey the payload of a specific 
message.  Thus the format of patient identifiers is consistently defined, as are the 
vocabularies for message components such as ordered drug, form, dose, route, and patient 
instructions. 
 
The Version 3 standard is neither fully balloted nor finalized.  A detailed discourse on 
how the various information models resolve to create a final XML-based message format 
is also beyond the scope of this document.  Thus, the pertinent recommendation relative 
to electronic prescribing is that the HL7 V3 standard be closely evaluated as it is finalized 
for suitability in many clinical contexts, and as a natural complement to the more specific 
NCPDP SCRIPT standard. 
 
While most commercial pharmacy transactions are using the SCRIPT standard, HL7 has 
been used in some installations, such as the Veterans Administration health system. 
NCPDP and HL7 are now beginning to engage in mapping the relevant portions of HL7 
V3 and NCPDP SCRIPT.  The completion of this work will enable more streamlined 
integration of inpatient and ambulatory pharmacy information, addressing a critical 
vulnerability in the healthcare information infrastructure.   

 

There are a number of other transactions being developed as electronic prescribing 
evolves, and these may require continual updates to the messaging standards, until the 
wave of innovation slows down.  A partial list of new  transactions that may need 
messaging standards include the following; standards creation bodies such as NCPDP are 
aware of these, and are considering mechanisms to support them: 
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• Send complete list of medications. 

• Send complete medication history. 

• Send list of claims. 

• Eligibility / benefits queries.  

 

Messaging Standards Need to Meet Business Needs  
 
The implementation of the prescribing system must fit into the business flow and enhance 
knowledge, rather than be viewed as “extra work.” However, the system may not solve 
all problems immediately and may not have all potential functionality. Thus, there is an 
evolutionary aspect to the hardware, software, and messaging standards. In turn, an e-
prescription is truly an "evolution" of a phoned-in, faxed or written prescription. 
Electronic prescriptions need to be seen, in many ways, as an extension of a written 
prescription, for adoption to occur. State and federal regulations need to recognize 
electronic prescriptions but not make the requirements so insurmountable that they are 
too cumbersome for anyone to implement. The benefits to all parties – pharmacist, 
clinician and patient – should be the ultimate goal in the adoption of electronic 
prescribing. 
 
Pharmacies have used software packages and practice management systems for years.  
Usually the pharmacy staff is comfortable in a computer environment. Transaction 
processing of claims and credit card billings are common occurrences. Most pharmacy 
software systems vendors servicing the retail/ambulatory/long term care, etc. sectors are 
supporting the NCPDP SCRIPT Standard as part of their product offerings.  
 
In contrast, the use of software packages and practice management systems may not be as 
common for clinicians today. Because of the different functions involved in an office 
setting, for example, some staff use computers (appointment scheduling, billing), while 
others in the office do not use computers as part of their normal workflow. Transaction 
processing may not be part of the workflow, or may only be utilized in credit card 
billings. Adoption of the NCPDP SCRIPT Standard in the clinician software systems was 
originally slow and suffered some setbacks in the “dot com” era, but has continued to 
grow. 
 
 

Factors for Success 

Checking health plan benefits and criteria  

The addition of the ability to check pharmacy health plan benefits and criteria should be 
carefully analyzed. There are many pharmacy benefit programs; patients change 
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pharmacy plan coverage as they do medical coverage. A given prescription might be 
covered under a secondary insurance. The constant collection and maintenance of this 
information are modifications to the current clinician business flow.   In order for the 
patient and all other stakeholders to have consistent, up-to-date information about current 
co-pays, costs, and formulary status, standards need to be carefully identified and 
followed. 

Benefit information returned might fall into general response information such as 
Preferred, Approved, Prior Authorization Required, Non Formulary, Not Reimbursed, 
Differential Co-Pay, Unknown, and Step Therapy Required (values contained in the 
NCPDP SCRIPT Standard). Drug Use Review (DUR) information is also contained in 
the NCPDP SCRIPT Standard. 

There are now several sources of plan benefit and formulary information: dedicated 
information aggregators, payers and PBMs, pharmacy-based systems, and independent 
services.  At present, these sources provide information in somewhat different formats, 
different structures, and may use different vocabularies from the one above.  This 
generates considerable extra work for prescribing system vendors, as they struggle to 
incorporate this information from various sources; in turn, that becomes an extra cost for 
the clinician or health system, as well as an increased possibility of errors and 
miscommunications. 

In addition, there is still, at present, no unique identifier for payers and plans. Each 
practice may have its own master list of payers, which must be carefully mapped to the 
similar-but-different lists coming from formulary information sources.  The adoption of 
unique identifiers in this area, identified but not yet implemented as part of HIPAA, may 
also simplify and reduce the cost of development of electronic prescribing systems. 
 

Access rights 

While security may or may not be addressed in the messaging standard, or may be 
addressed as its own standard (as digital signatures, for example), security must still be 
addressed. As the paper prescription pad and the clinician’s signature must be kept 
secure, access to the electronic prescribing part of the electronic computer must be kept 
secure. Access is only granted to those who have permission to electronically prescribe. 
Access controls, such as expiration dates on passwords, and storing passwords securely, 
should also be in place.  

Access rights, as a subset of the general security issue, include several different aspects: 

• Access to the electronic prescribing application. 

• Access to the patient’s record. 

• Handling of secondary access roles and privileges. Depending on the state, some 
clinicians, such as nurse midwives, may have full prescribing privileges, limited 

85 



independent prescribing privileges, or prescribe-with-co-sign privileges.  Other staff 
in the office may be allowed to handle refills only, or may only have viewing rights.  

Standard roles are required to capture these privileges when assigning rights to the 
members of a practice who will be using the electronic prescribing application. 
 

Consistent State Regulations for Prescriptions 

The regulations on electronic prescriptions should not be any more stringent than a 
written prescription. There is considerable variance concerning electronic prescribing 
regulations between states. More uniformity between state requirements will increase the 
adoption of electronic prescribing. 

In addition, each state has its own requirement for the format of printed prescriptions.  
The NABP Survey of Pharmacy Law that describes all of these variations contains nearly 
100 pages of dense tables illustrating the various state requirements.  In general, all of 
these varying regulations are more or less aimed at the same concepts; however, one state 
may require that its prescriptions say “Dispense as Written,” whereas another may 
require “Do Not Substitute” and a third requires the words “No Substitution Allowed.”  
One state may require that the provider’s DEA number must be printed on the 
prescription form, while another requests it to be individually printed or written on each 
prescription at the bottom. 

As with the formulary information variations above, the existence of these different 
regulations means that system vendors must be able to account for each and every 
variation in their software; this adds time and cost to the development process, and may 
generate dissatisfaction if the solution is wrong for a practice in a new state.  Although it 
will take some time for the states to converge on a common standard, the cost reductions 
and efficiencies that can be achieved merit giving significant attention to resolving these 
variations. 

Standard Identifiers 
In electronic communication, identifiers are essential.  The sender of the information 
must be clearly identified.  The intended receiver of the information must be clearly 
identified. In healthcare, another layer is added. Who is the clinician? Who is the patient? 
What drug or item is being prescribed? Identifiers remove confusion and add 
clarification.  
 
For electronic prescribing, identifiers must be established for: 

• Routing Information. 

• Entity Identification. 

• Drug Identifiers. 

• Other Identifiers. 
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Routing Information 

• Prescriber system:  To route an electronic transaction, a starting point or endpoint 
must be designated. At its simplest, this is the computer that generated the 
transactions or will relay the transactions that must be seen by the clinician. There 
must be an identifier at this level. To date, this is trading partner assigned. 

• Pharmacy system: Similarly, there must be an identifier at this level. The standard for 
identifying the pharmacy is the NCPDP Provider ID (formerly the NABP Number). 
This number is available through the National Council for Prescription Drug 
Programs. This number is used in pharmacy billing and other business events, and is 
used by the industry for electronic prescribing 

• Mailbox:  Again, routing identifiers need to be assigned to the mailbox/switch/ASP or 
other entity that holds transactions until the endpoint is ready to retrieve them. To 
date, this is trading partner assigned. 

 

Entity Identification 

• Prescriber: The prescriber must have an identifier to unambiguously designate the 
intended receiver. To which clinician should this prescription request be delivered? 
Which clinician created the new prescription request? To date, there are many 
numbers to designate a doctor, let alone a clinician. The Health Insurance Portability 
and Accountability Act of 1996 contains provisions for addressing the National 
Provider ID (NPI). Final standards for the NPI were issued January 23, 2004 and will 
be effective May 23, 2005, at which time providers may begin applying for 
identifiers.  Concerns have been expressed among advocates for electronic 
prescribing that the NPI may not be fully adequate for the purpose of facilitating 
electronic prescribing as it does not, among other things, seek to verify the credentials 
of the identifier’s recipient.  In the meantime, Social Security Numbers, Tax IDs, 
Medicaid IDs, DEA numbers, health plan IDs and other numbers are being used to 
identify clinicians, at various levels of granularity. The National Council for 
Prescription Drug Programs (NCPDP) created HCIdea in response to its 
membership's need for a cost-effective alternative to utilization of the DEA number. 
There is also a need in pharmacy and the healthcare industry as a whole for one 
source of data to identify all clinicians.  Trading partners will need to determine 
which they are going to use until such time as there is general agreement on a 
mechanism for issuing, validating and maintaining provider identifiers. 

• Nurse Practitioner/Physician Assistant:  It is noted that many may have an ID 
assigned by DEA that could work until the NPI is more widespread. Some states 
license through the state Board of Nursing. 
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• Pharmacist:  In some states, pharmacists may prescribe, under established protocols. 
The pharmacist may be assigned an identifier by the hospital.  There is no industry-
wide standard for the unique identifier for a pharmacist.  Communiqués may involve 
the name of the pharmacist, but typically for electronic prescribing events, the 
pharmacist on duty handles the requests, rather than a specific pharmacist.  

 

Drug Terminology 

An order for a dispensable drug that does not unambiguously, consistently, and 
comparably indicate which drug should be dispensed, has not achieved the widely shared 
goals of improving patient safety and quality medical care.  Hence, the issue of standard 
drug identifiers must be considered. 

Drug identifiers can invoke many components: active ingredient, preparation, form, 
route, dose, packaging (e.g., oral contraceptive packs in correct hormonal sequence) and 
oftentimes brand specifications.   However, many of these elements are explicitly 
represented in data messaging standards, requiring implementers to choose whether to 
transfer “Amoxicillin|chewable tablet|500 mg|by mouth|three times a day” or 
“NDC1234567890 po tid,” and the many variations in between.  This is referred to as the 
message/vocabulary boundary problem, and poses a substantial challenge to electronic 
prescribing implementers who seek to transfer highly consistent messages that can be 
unambiguously understood by people and machines.  

In particular, the NDC code system is a highly useful vocabulary at the pharmacy, since it 
separates out a variety of brands, sub-forms, and packages of the same drug.  However, at 
the physician level, NDC codes are too specific and result in too large a search list.  A 
physician who wants to order the above amoxicillin prescription does not want to look at 
the fifty or more different NDC codes that could fulfill it. 

Recently, many federal government agencies have cooperated to produce a federal drug 
information standard.  Standards developers from the Food and Drug Administration, the 
National Library of Medicine, and the Department of Veterans Affairs worked to define a 
common model of drug naming.  Two elements of this effort are relevant at the clinical 
level to electronic prescribing: the RxNorm and National Drug Files (NDF)-RT projects. 

RxNorm is a compilation of clinically orderable drugs, described by its project team as 
capturing “what the doctor ordered.”   It also contains a level that defines “things one 
might find in a bottle on a pharmacist’s shelf.”  Thus, Amoxicillin 500mg chewable 
tablets would have a single RxNorm identifier, and mappings to the many brands and 
trade names that would correspond to this clinical compound.  The RxNorm contents are 
normalized and maintained by the National Library of Medicine, as a source vocabulary 
to the Unified Medical Language System (UMLS).  RxNorm is publicly available 
without royalty or usage restrictions. Additional extensions to RxNorm’s capabilities, 
e.g., for patient preferences and packaging issues, will ensure that a pharmacist can 
accurately fill a prescription for a patient based on the RxNorm vocabulary. 
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The NDF-RT, or National Drug Files, is a set of reference terminology built by the 
Department of Veterans Affairs to establish detailed facts about active drug ingredients 
such as mechanism of action, physiologic effect, therapeutic indications, drug class, and 
other ingredients.  These additional facts are each in turn organized into hierarchies or 
taxonomies.  Thus the drug class information would assert that Amoxicillin is a kind of 
penicillin, which in turn is a kind of antibiotic.  This affords substantial information for 
people and machines to understand drug effects, group allergies, interactions, and 
contraindications.  The RxNorm listings are built from NDF-RT components, thus 
providing substantial amounts of clinically relevant indication to electronic prescribing 
systems. 
 

“Sig” standard 
Although the patient directions (the “sig”, e.g., “one tablet by mouth three times a day”) 
are a standard part of written prescriptions, there are several ways for this to be described. 
Most clinicians in the U.S. are familiar with the Latin abbreviations, but mistakes are still 
frequent. Many clinicians utilize these abbreviations, while some others use abbreviations 
or full wording in English. This variation can result in errors: one clinician may use 
“A.D.” for “as directed,” while another uses it for its Latin meaning of “in the right ear.”  
 
Current electronic prescribing software systems transmit prescriptions to the pharmacy 
using different standards for preparing and transmitting prescriptions, and receiving 
renewal requests. This disparity may prevent sharing of clinical decision support rules, as 
the sharing can be thwarted by slightly different meanings in different systems.  Also, the 
standardization of sig information would allow systems to be more intelligent regarding 
actual doses needed, duration of prescriptions, and automated compliance reminders.  
Finally, as mentioned at the beginning of this section, there is currently a need for 
interchange of medication list information between different applications, including but 
not limited to electronic prescribing applications, electronic medical records applications, 
and hospital information systems.  Without standards for how the prescription 
information is entered and stored, there is the possibility for translation errors as well as 
decreased efficiency, especially regarding searching for patient-related data. The need for 
interchange of medication information will increase significantly as medical informatics 
is more widely used in practice. 
 
At one level further down in specificity, even specific sig terms can be ambiguous.  
Certain sigs describe how often a medication is taken without fully describing when the 
medication is taken with regard to time of day, relation to meals, relation to other 
medications, etc.  For example, does “TID (three times per day)” mean every “morning, 
noon and night,” or “every 8 hours at 6 a.m., 2 p.m., and 10 p.m.,” or “every 8 hours at 8 
a.m., 4 p.m., and midnight,” etc. This is more of an active problem in inpatient care, 
where medication administration schedules must be carefully arranged, but it can also be 
important in ambulatory prescribing, if patients liberally interpret a sig for a drug that 
must be taken in very specific intervals for maximum effect. 
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In general, medical and pharmacy professional groups need to look at standardizing the 
instructions’ intent, for example, that the electronic prescribing event should relay what 
the clinician requested.  
 
The pharmacy should receive what the clinician requested. Clinical applications, data 
repositories, etc that need measurable sigs should have a standard method for use.  
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Summary – Standards and Vocabularies 

Vocabulary 

• Support the widespread adoption and further enhancement of RxNorm and NDF-RT 
for Clinical Informatics, to provide a consistent “doctor-level” drug vocabulary. 

• Support standardization of the required data elements (“sig”) necessary to create an 
electronic prescription. 

• Seek agreement among the large producers of prescribing system drug dictionaries, so 
that specification of allergy groups, drug interaction groups, etc., are consistent as one 
changes to different applications that use different commercial dictionaries. 

• Once agreement has been reached, incorporate these into the definitions and 
requirements of the NCPDP SCRIPT Standard. 

Unifying standards 

• Strongly encourage unification of varying state regulations concerning the proper 
format of a prescription. 

• Unify different standards, terms, and structures used by formulary information service 
providers. 

• Unify and universally adopt a single set of messaging standards through 
reconciliation of SCRIPT and HL7 conventions, and continue to grow and develop 
the unified set to meet changing business needs.  

Identifiers 

• Establish a unique identifier for health plans and pharmacy benefit plans. 

• Establish unique identifiers for the various persons and entities involved in a 
prescribing transaction. 

Process 

• Support creation of a Resource guide for system vendors. 
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Implementation 
Overview 
 
Good implementation is critical to the success of any electronic prescribing project. The 
most intuitive software and cutting edge hardware will not stand on its own without a 
solid implementation plan. Key issues related to implementation are listed and discussed 
below. This list is not exhaustive; it is based on the combined experience of the 
contributors to this report. The primary purpose is to focus attention on implementation-
related issues that are often overlooked until implementation is well underway.  
 
 

 

Purchase and 
install system 
hardware 

Establish 
users and 
roles 

Load lists: 
patients, 
pharmacies, 
formularies, 
favorites, etc.

(Possibly) load 
prior patient 
medical or 
medication 
data 

Figure 8. Outline of Implementation Process for Electronic Prescription Process 

 
A sample electronic prescribing implementation guide is included in Appendix D. 
Keep in mind that for any given electronic prescribing project, the most important 
implementation resource will be the electronic prescribing vendor selected and its 
implementation and account management staff. Another invaluable resource for advice 
regarding how to best implement a specific electronic prescribing application is a similar 
organization that has already deployed that application.  
 

Key Issues 
 
The key issues related to implementing an electronic prescribing application that are 
discussed in detail below are: 
 
Understanding implementation issues before selecting a system: 

• Implications of practice size. 

• Executive and clinician support. 

• Regulatory and local pharmacy relationship considerations. 

• Infrastructure and devices. 

Data, dictionary, and system integration: 
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• Integration with an existing practice management system (PMS). 

• Loading patients’ initial medication lists (backfile or paper conversion). 

• Formulary management. 

Implementation management 

• Cultural issues/managing behavior change. 

• Startup issues and problem resolution. 

• Rollout timing and sequencing. 

 

Understanding Implementation Issues before Selecting a System 
 
Before selecting an electronic prescribing system, purchasers should fully explore 
implementation issues and costs with prospective vendors. This should include asking 
vendors to provide a typical implementation project plan. 

• Executive and Clinician Support:  Deploying an electronic prescribing application 
can be difficult and costly, with many bumps in the implementation road. Strong 
executive and clinician commitment and leadership are imperative in order for the 
electronic prescribing project to succeed. 

• Implications of Practice Size:  The majority of physicians in the U.S. practice in 
independent groups of eight physicians or less. Recent survey data provide strong 
evidence that adoption of EMR’s (which often include an electronic prescribing 
component) is considerably further along in the large practice and integrated delivery 
network market than in the small, independent practice market. This adoption 
discrepancy is likely due in part to a combination of higher per-clinician 
implementation costs and lower ROI opportunity for small practices. Approaches to 
implementation may vary depending on practice size and independence. Accordingly, 
wherever applicable, implications of practice size for implementation strategy will be 
explored further in specific sections below.   

• Regulatory and Local Pharmacy Relationship Considerations: Regardless of practice 
size, regulatory and other local factors should be considered and addressed both 
before and during implementation of an electronic prescribing application. These 
include, but are not limited to: 

- Faxing and printing: Understand the willingness of local pharmacies to 
accept computer-generated prescriptions (including printed and faxed 
prescriptions), the ability of the electronic prescribing vendor to support 
faxing of prescriptions, and the ability of the electronic prescribing vendor 
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to support whatever printed or faxed prescription formats are required or 
desired by receiving pharmacies.   

- Electronic prescription routing (EDI): It is important to consider the ability 
of local pharmacies to receive electronically transmitted prescriptions 
directly into their pharmacy computer system, and the ability of the 
electronic prescribing vendor to support such direct electronic 
transmission. The same issues should be considered for mail order 
pharmacies. Ascertaining the level of participation of local pharmacies 
should be a part of the implementation plan; this is less necessary if the 
practice uses a prescribing information broker that accepts a common 
transaction format from the practice and in turn delivers prescriptions to 
pharmacies however they can accept them. 

- State and federal regulations: Consideration should also be given to state 
regulations regarding the use of electronic prescribing applications in 
general, authentication and signature requirements, faxing and electronic 
transmission of prescriptions. Clinics that draw patients from multiple 
adjacent states may face different rules for different states, and the ability 
of the electronic prescribing application to handle this should be addressed 
during system selection. DEA rules governing faxing and electronic 
transmission of prescriptions for some controlled substances should also 
be considered, as should possible (in several states) special paper printing 
requirements for controlled substances. 

 

• Infrastructure and Devices: Ensuring adequate infrastructure is a necessary pre-
condition for a successful electronic prescribing implementation. Of particular 
importance is stability and reliability; this applies to the electronic prescribing 
application itself, the device or devices that the application runs on, and the network. 
It is challenging enough to convince busy clinicians to use a new electronic 
prescribing application; if an implementation is plagued by application or device 
crashes, a sluggish or unreliable network, slow application performance for any 
reason, and/or printing problems, then failure is almost guaranteed.  

At the risk of overstating the obvious, it is also imperative to ensure that the 
electronic prescribing application is accessible within exam rooms, whether by a 
fixed exam-room workstation or by a mobile device (e.g., a PDA, a TabletPC, laptop) 
hand-carried or wheeled into the exam room. Printers may be located outside of the 
exam room, though they should be no more than a few steps away if possible. 
Ensuring an adequate number of devices to accommodate all users is also important; 
making clinicians wait in line to get at a workstation is usually not a good idea.  

 
For implementations that involve mobile devices (particularly PDA’s), keep in mind that 
fixed workstations may be preferable for nurses and other support staff involved with 
prescription-related message handling (e.g., renewal processing) and medication list 
maintenance, even if a PDA is the exam-room device of choice for actual prescribing. 
Even clinicians using a PDA in the exam room might prefer a fixed workstation in their 
office to review and manage their worklist, link out to the web, etc. Electronic 
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prescribing applications that can be used on both a traditional desktop device and a PDA 
may offer the most implementation and workflow flexibility. Lastly, if the electronic 
prescribing application is part of a full EMR, it may be necessary to have a fixed 
workstation – with a full-sized screen and a regular-sized keyboard – in each exam room, 
whether or not a PDA is the preferred device for prescribing.  Further details about user 
devices can be found in the Usability section. 
 

Data, Dictionary, and System Integration 
 

Integration with Existing Practice Management System (PMS) 
Most clinics today already use a computerized practice management system (PMS) for 
patient registration, billing, and scheduling. If the electronic prescribing application is 
able to automatically receive patient demographics (e.g., name, birth date, health plan, 
etc.) from the PMS, it can greatly simplify use of the application. This avoids requiring 
users to redundantly enter existing patient data just to begin creating a prescription for 
that patient. Deploying an electronic prescribing application without a strategy for 
integrating demographic data from the incumbent PMS greatly increases the likelihood of 
a failed implementation. Some key points for consideration related to PMS-to-electronic 
prescribing application integration are listed below: 
 

• Uni- vs. bi-directional integration: The integration: need only be “one-way,” or uni-
directional, from the PMS to the electronic prescribing application (in other words, 
the electronic prescribing application does not have to pass data back to the PMS). 
True bi-directional integration can be more important for full EMR’s, where passing 
ICD-9 diagnostic codes and CPT visit and procedure codes back to the PMS can help 
make billing processing more efficient for the practice. Without bi-directional 
integration, however, users must understand that any changes made to patient 
demographic information within the electronic prescribing application will not be 
reflected back into the PMS. The usual approach under such circumstances is to 
regard the PMS as being the “source of truth” for patient demographics. 

• Real-time interface versus other integration approaches: A true, real-time interface is 
the most desirable approach for PMS-to-electronic prescribing integration. With a 
real-time interface, any new or updated patient demographic data entered into the 
PMS will be automatically and immediately available to the electronic prescribing 
application.  However, real-time interfaces are expensive to build and maintain.∗ So-

                                                 
 
∗ The expense of building and maintaining real-time PMS-to-prescribing application interfaces is one of the 
major reasons why electronic prescribing applications and EMRs have proliferated more rapidly in large 
integrated delivery networks (IDNs) than in small, independent practices.  Usually, all of the practices in 
the IDN use the same PMS: once the PMS-to-prescribing interface is built for the first practice in the IDN 
to implement electronic prescribing, the same interface is then used to support implementation in all of the 
other IDN practices.  An interface created to support an electronic prescribing implementation in an 
independent practice, on the other hand, can only be used for that practice.  In other words, the IDN is able 
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called “batch” interfaces – with an initial large data file transfer from the PMS to the 
electronic prescribing application followed by periodic (e.g., nightly) updates – is less 
ideal but can be more cost-effective and may be adequate. Intermediate integration 
approaches involving real-time patient data transfer from the PMS to the electronic 
prescribing application via screen-scraping techniques have been used successfully by 
some vendors. This provides much of the same value as a true real-time interface, but 
requires less effort to set up and maintain. 

• Inclusion of patient schedules: Whenever feasible, PMS-to-electronic prescribing 
integration should include daily patient schedules.  The ability of electronic 
prescribing application users to view their patient schedule within the application 
provides significant added workflow value.  The schedule can be used to select 
patients within the application, thus avoiding the need to do a patient lookup.  While 
extremely useful, schedule integration is not as critical as integration of basic patient 
demographic data. 

 

Loading Patients’ Initial Medication Lists (Backfile Conversion) 
One way to help ensure clinician satisfaction with an electronic prescribing 
implementation early after go-live is to have a current medication list already built, or 
pre-loaded, into the electronic prescribing application before the clinician needs to use 
the application to create  prescriptions for a patient.  Different methods for accomplishing 
this are discussed below: 

• Chart abstraction: One approach is to abstract a medication list from the paper 
medical record, and enter it into the electronic prescribing application prior to patient 
appointments. This can be done in batch when the system is first implemented, or on 
a rolling basis based on the following day’s (or week’s) schedule for the first few 
months of operation. The main advantage of this approach is that it can reduce the 
time spent on medication list construction during patient encounters. However, it can 
be expensive to pay abstractors and the paper charts often do not contain accurate or 
up-to-date current medication lists, or any medication list at all. Moreover, this 
approach does not account for patients seen the same day they scheduled their 
appointment.  

• Encounter-based medication list building: Another approach is to have the rooming 
nurse or medical assistant build the medication lists as part of the visit intake process. 
This approach works well but can be quite time-consuming, and should be accounted 
for during patient scheduling during the early weeks (even months) after go-live. (A 
university-affiliated oncology clinic that deployed an electronic prescribing 
application in 2003 advised their clinicians that they would “have to wait outside the 
exam room an extra 10-15 minutes” for each patient while the nurse rooming the 
patient built the medication list with the patient in the exam room. While this sounds 

                                                                                                                                                 
 
to amortize the cost of building and maintaining the interface over a much larger group of physicians, thus 
achieving a major economy of scale that a small, independent practice is unable to match. 
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extreme, it is certainly a credible estimate for settings with older, sicker patients who 
are likely to be on more medications.) 

• Building a medication list with prescription claims data: Pharmacy benefit managers 
(PBMs) store prescription claims history for patients currently eligible for 
prescription benefits with that PBM. Prescription history (as represented by claims 
data) can be extremely useful for initially building a medication list within an 
electronic prescribing application, and has other clinical benefits, too. In some 
instances, relevant PBM(s) provide prescription claims history directly to an 
electronic prescribing vendor or a care delivery organization; there are also vendor-
neutral industry utilities which make this data available to electronic prescribing 
vendors.  At present, some PBM data sources do not include the "sig" or instructions 
on how the patient is to take the medication, which may affect the value of this 
feature.  Because of the implications for streamlining efficiency in the area of creating 
and updating medication lists during electronic prescribing implementation, vendors 
should be asked – during the selection process – about their ability to acquire 
prescription claims data.  Since prescription data represents sensitive, protected health 
information, there are patient consent issues that need to be addressed during 
implementation if this approach is to be used. 

• Building a medication list with retail pharmacy data: Another potential source of 
medication use history is from retail pharmacies.  Some advantages of this data are 
that – unlike claims history from PBMs – it is not dependent on whether or not a 
patient has a prescription benefit and can include cash prescription and over-the-
counter drugs.  As with prescription claims history, patient consent issues will need to 
be addressed during implementation. 

 

Implementation Management 

Cultural Issues / Managing Behavior Change 
 
Paying attention to organizational culture and behavior change management is a critical 
success factor in electronic prescribing implementations. A partial listing of suggestions 
related to this follows:  

• Support staff involvement:  As a general rule, engage support staff often and early. 
The best way to ensure active clinician participation is to win over the nurses, 
medical assistants and other support staff that work with the clinician in the 
prescription management process.  The biggest opportunities for broad staff 
involvement are with prescription renewal processing and with medication list 
management.  As support staff become comfortable with these processes, they serve 
to both motivate and support the clinician’s use of the electronic prescribing 
application.  Depending on the practice’s typical workflow, these staff members may 
also be directly involved in using the system in various capacities, and thus need to be 
involved in training and problem resolution processes.  
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• Job security and job risk: Part of the value proposition for electronic prescribing (and 
especially for EMR’s) is increased efficiency.  Support staff are sophisticated enough 
to understand (and fear) that “efficiency” gains may be translated into reduced 
staffing requirements for phone nurses, chart room, and/or transcription services. 
Actual full time equivalent (FTE) savings are more likely to be realized in large 
practices than in small ones.  In either setting, if appropriate and sincere, staff should 
be reassured that a successful electronic prescribing implementation will not put their 
jobs at risk.  In many practices, it is more likely that job responsibilities will change 
(e.g., reallocation of available FTEs) than it is that personnel will lose their jobs 
altogether.  That said, it should be made clear to all staff that proficiency with the 
electronic prescribing application is an expected core competency and will be used as 
a benchmark in future performance reviews.  They should be reassured that every 
attempt will be made to assure that they have adequate training to become competent, 
regardless of where they are starting on the computer skills curve. 

 

Startup Issues and Problem Resolution 

• Productivity slack: It is extremely difficult, if not impossible, to deploy electronic 
prescribing applications without an initial negative impact on productivity.  This 
productivity “hit” can last anywhere from days to months, although in some 
experiences this run-in period is generally short-lived (a few days), and time savings 
from reduced phone calls with pharmacies can mitigate the overall practice time load 
right away.  With electronic prescribing, there is a productivity “double-whammy” in 
the early period after go-live. First, there is the general issue of comfort and skill 
using the electronic prescribing application. Second, there is the problem of building 
initial medication lists within the application (see “Initial Construction…” section 
above). As much productivity “slack” as is feasible should be granted to clinicians 
and support staff during the initial ramp-up period, and this slack should be extended 
as long as is necessary (usually, no longer than 3 to 4 weeks). This slack may take the 
form of either temporarily reduced patient volume (e.g., more time for appointments), 
or added support or clinician staff (if reducing patient volume isn’t an option). If 
clinicians are not owners of the practice, and their salary is linked to their 
productivity, then consideration should be given to making sure that compensation 
doesn’t suffer during this period of decreased productivity. 

• Patient notification: Signs should be posted in the clinic waiting areas as well as exam 
rooms notifying patients of the new electronic prescribing project and asking for their 
patience and understanding during the conversion process. Patients usually feel that 
such temporary inconvenience is a small price to pay for having their clinician finally 
using state-of-the-art safety technology. Consideration should also be given to a 
mailing to patients announcing the project, both to trumpet the project’s benefits as 
well as warn patients about a likely transitional slowdown at the clinic. 

• Problem management: The smoothest implementations all have problems and glitches 
in the first days or weeks.  In addition, some user complaints will be based not on an 
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actual system problem, but on unusual conventions of care that are present in the 
practice, or simply on the natural fact that change is difficult.  An astute, highly-
responsive, supportive management team should be ready for the natural start-up 
problems, should be able to discern which ones represent needed changes, should let 
the users know what is going on with each concern, and should strive for rapid 
correction of any system problems.  Users respond very well to the attention shown 
by an honest, concerned implementation team, even if actual problem resolution may 
take some time. 

Rollout Timing and Sequencing 

• Incremental deployment: Experience suggests that incremental approaches to 
application rollout can lessen the negative impact on productivity and ease cultural/ 
behavior change transitions. An incremental approach can be applied in both a 
geographic and a functional sense. A “geographic” incremental approach means that 
only part of a clinic is brought up on the application at a time. This makes the most 
sense in larger clinics, particularly those that are divided into functional units or 
teams. This approach is particularly helpful for ironing out wrinkles with the 
application or with workflow, as well as with training and support techniques, before 
“unleashing” the application on the entire practice. A “functional” incremental 
approach means that only part of the application’s functionality is deployed initially, 
with a gradual, staged buildup to full functionality. This is easiest to conceptualize 
with a multifunctional, modular EMR application, where electronic prescribing, 
laboratory results retrieval and order entry, documentation, and general workflow 
modules can be deployed independently, with any of the modules leading the way. 
However, even with an electronic prescribing-only application, a functional 
incremental approach can be used, perhaps starting with medication list management 
or prescription renewal processing, and doing actual prescription entry last. Of 
course, geographic and functional incremental approaches can be combined. 

 

Beyond Electronic Prescribing: What Comes After a Successful 
Implementation? 
 
Successful implementation of an electronic prescribing application often leads users to 
ask the question: “What’s next?” Before selecting and implementing an electronic 
prescribing application, consideration should be given to the migration path towards 
additional functionality -- moving up the pyramid in Figure 1 -- including advanced 
prescribing services, lab/radiology results reporting and ordering, visit note 
documentation and charge capture, and general communication/message handling 
workflow.  Ultimately, the full value of electronic prescribing will be realized when it is 
integrated both with an electronic health record and a fully interoperable, electronic 
health information infrastructure.  If the electronic prescribing application is part of an 
integrated EMR package, then this migration path should be more straightforward. If not, 
it can be helpful to ask difficult migration path questions up front rather than waiting 
until they come up later, when options may be more limited. 
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Summary - Implementation 
 

• Identify and address major implementation issues before selecting a system. 

• Be aware that the most intuitive software and cutting edge hardware will not stand on 
its own without a well-planned implementation. 

• Important implementation resources will be the electronic prescribing vendor selected 
and their implementation and account management staff, as well as similar 
organizations that have already deployed the application.  

• Paying attention to organizational culture and behavior change management is a 
critical success factor. 

• Ensuring adequate infrastructure is a necessary pre-condition for success. Of 
particular importance is stability and reliability of the electronic prescribing 
application itself, the device or devices that the application runs on, and the network 

• Before selecting and implementing an electronic prescribing application, 
consideration should be given to a plan for migration towards a complete EMR. 
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SECTION IV. INCENTIVES FOR ELECTRONIC 
PRESCRIBING 

  
As described in Section II, the Steering Group considered the adoption of electronic 
prescribing to depend on two major advances: optimal design and implementation 
strategies as described in the preceding sections, and appropriate incentives to ensure that 
all stakeholder groups realized the benefits of moving to the new technology.  The 
Incentives Working Group was chartered to review, discuss, assess, and recommend 
effective and feasible incentive programs.  After considerable work on prioritization of 
high-likelihood, high-value incentives, the Incentives group determined that their work 
could not be limited to electronic prescribing alone, but needed to be applied to the entire 
spectrum of health information technologies as a united whole.  The eHealth Initiative 
has now organized work on the general nature of incentives across the entire information 
technology spectrum, which has subsumed the prescribing-specific work of the 
Incentives Working Group.  Nonetheless, the group has developed significant findings 
and conclusions that are of great importance to the current discussion.  These findings are 
summarized here.  

Alignment of Incentives 
The current practice of paper-based prescribing is primarily a result of a fragmented and 
highly complex network of medical care delivery, a wide variety of payment methods, 
and a lack of standards for communicating medication information in a secure and 
reliable way.  Although the payment for a prescription drug comes primarily from the 
patient, a health plan or other third party payer, both the costs and benefits of an 
electronic prescribing system – in time, finances, and health – are distributed across 
virtually every stakeholder in the prescribing chain. 
 
To effect a change of the magnitude required for comprehensive electronic prescribing 
will require a new alignment in the costs and benefits provided to patients, prescribing 
clinicians, health plans and other third party payers, pharmacy benefits managers, 
pharmacies, and a wide variety of other parties. Initiating change of this magnitude will 
require substantial amounts of capital and significant degrees of coordinated effort among 
all involved parties. Sustaining and continually improving the value conferred by 
electronic prescribing will require long-term compensation mechanisms that promote 
continued collaboration among interested parties. Sustained collaboration will require 
that all parties benefit from electronic prescribing, and that no powerful parties’ financial 
or professional interests are threatened to a degree that impedes a collaborative evolution 
in a common electronic prescribing infrastructure.  
 

Stakeholder Costs and Benefits 
The greatest overall benefit conferred by electronic prescribing systems will be to 
individual patients and to the health of the public, particularly with higher levels of 
sophistication (see Figure 1) including integration with electronic health records and 
other clinical and administrative applications. These higher levels promote appropriate, 
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safe, and sustained use of pharmaceuticals for common conditions such as hypertension, 
heart disease, diabetes, high cholesterol, and depression that may prevent or forestall 
complications, lower hospital costs in both the short and long term,  enhance workplace 
productivity, and improve the duration and quality of life. Electronic prescribing is 
valuable because it provides an infrastructure and set of tools to promote these aims. 
Even a standalone prescribing application (levels 3-4) adds considerable benefit because 
of its ability to prevent drug dosing errors, drug-drug interactions, allergies, therapeutic 
duplication, and other adverse events 
 
The greatest cost – in time and money – is borne by the clinicians prescribing 
medications using electronic means. Even an extremely effective means of prescribing 
new drugs or authorizing refills will have at least a short-term adverse impact on office 
workflow and expense. Although the current methods of prescribing drugs on paper and 
interacting with health plans and pharmacies may be both cumbersome and costly, 
practitioners have adapted to these complexities, and any change - even change that 
confers long-term advantage – comes at an acute near-term cost to those who are already 
overburdened in delivering medical care and managing the administrative tasks 
associated with this care. 
 
Pharmacies may benefit from electronic prescribing because of increased efficiency and 
safety.  These new approaches decrease the need for time-consuming and error-prone 
manual re-entry and clarification of the prescription, and will eventually increase the 
proportion of prescriptions that have already been screened for adverse drug-drug 
interactions and formulary compliance in the physician’s office, lessening another burden 
for the pharmacist. Communicating the need for refills may also be expedited and may 
increase patient compliance. 
 
Those who pay for medications – including patients and their families, employers, health 
plans, and pharmacy benefits plans – will sustain financial benefit through formulary-
advised choice of equivalent but less expensive drugs, and through increased use of 
recommended generic drugs.  Additionally, this group sees a long-term benefit through 
lower administrative costs, more reliable reporting methods, and better management of 
chronic illnesses.  
 
One relatively new byproduct of widespread, collaborative adoption of electronic 
prescribing is the aggregation of very large datasets of HIPAA “Protected Health 
Information.” The appropriate commercial and professional use of both identified and de-
identified data will be debated further as this evolves, and some believe that this will 
represent a new source of incentive redistribution for a number of stakeholders. This data 
set may prove to be a valuable foundation for those interested in furthering clinical 
research, understanding the impact of various treatments on outcomes, identifying and 
responding to public health threats, and measuring quality for purposes of improvement.  
 
To realize these benefits, all of these stakeholders will have to be active participants in 
the enormous change management effort required to create the infrastructure for 
electronic prescribing and ultimately an electronic health information infrastructure; all 
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must work together to support the short-term and long-term increased costs incurred by 
certain groups, such as prescribing clinicians. 

Addressing Stakeholder Tensions 
A comprehensive electronic prescribing system infrastructure cannot be created without 
addressing the historical tensions sometimes witnessed among clinicians, hospitals and 
other healthcare providers, patients, health plans, pharmaceutical manufacturers, mail 
order pharmacies, and retail pharmacies. Clinicians, facing increasing administrative 
burdens due to care plan complexity, will find a cumbersome electronic prescribing 
system yet another short term incursion into the shrinking amount of time they have to 
spend with their patients. Pharmaceutical manufacturers may believe such systems may 
decrease the likelihood that their products are chosen appropriately over less expensive 
generic alternatives. Plans and pharmacy benefit managers may view an electronic 
prescribing infrastructure as a means of by-passing, or re-directing, formulary structures 
designed to balance the cost of prescription drugs with their appropriate use, although in 
general they also see electronic prescribing as a potential tool for improving formulary 
compliance. Retail pharmacies may view this infrastructure as a means to divert 
prescriptions from retail pharmacies to mail-order pharmacies less costly to the patient.  
 

Representative Incentive Methods 

Economic Incentives 
There are a wide range of mechanisms that can be used to incentivize the use of 
electronic prescribing and other clinical applications. The following summarizes a range 
of incentives and the benefits that accrue to those who could provide them. 
 

• Public and private sector grants to individuals, institutions, or communities could 
support the initial funding required to develop a new electronic prescribing 
infrastructure, understand the change-management requirements of such an 
infrastructure, and study the impact of this infrastructure on the public health. As 
primary beneficiaries of a new and greater good, significant investment by public and 
private-sector groups seems appropriate. 

• Malpractice insurance reduction is possible if electronic prescribing demonstrably 
lowers malpractice costs. The likelihood of demonstrating these cost reductions may 
be higher if physicians adopt more comprehensive electronic health records with 
electronic prescribing capabilities. Additional investments targeted initially towards 
study of this impact, and later towards lower malpractice rates, seem indicated. 

• Third-party payers’ “pay for performance” plans focus on better measurable quality 
outcomes or more consistent use of clinical technologies that may be associated with 
such outcomes.  Direct incentives have been offered for better performance in a 
number of chronic disease measures, and also, at least over the short term, for use of 
technology likely to improve this performance.  Payers benefit from reduced overall 
healthcare costs and increased patient safety (as do patients), pharmacy benefit 
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managers may benefit from reduced administrative costs and increased formulary 
compliance, and clinicians receive incentive compensation as well as seeing 
improved patient management.  When defined as consistent use of electronic 
prescribing devices, “performance” may also be associated with lower administrative 
costs and lower medication costs through informed choices at the time of prescribing. 
Investments that defray provider costs or reward the provider for financial impact will 
provide great returns. 

• Employers will benefit from long-term medical cost reductions produced by better 
pharmaceutical control of chronic illness, including better drug choice, medication 
adherence and behavioral change. In addition to “pay for performance” initiatives and 
endorsement of new medical benefits plans focusing on technology use and self-care, 
employers can work together at the community level to provide financial support to 
local information technology and electronic connectivity initiatives.  Employer 
coalitions like the Leapfrog Group influence thought, but their long-term impact will 
depend on the recognition of the initial investment required to change behavior, and 
on the provision of appropriate incentives to sustain desired changes. Because 
employers are faced with both short-term costs due to decreased worker productivity 
and long-term costs from retiree medical expenses, an emphasis on initial investment 
now to decrease these costs is warranted. 

• Pharmacies play a critical role in dispensing safe medications and providing 
authoritative advice on the use of prescription drugs. As described above, mail order, 
chain, and local pharmacies all benefit from electronic prescribing. In addition, more 
consistent patient compliance with drugs for chronic illness will lead to a short-term 
increase in use of prescription drugs, which is beneficial to the patient, the public 
health, and financially to the pharmacy as well as to drug manufacturers (ideally, the 
increased drug expenditures that lead to this particular stakeholder benefit are in turn 
offset through a reduction in costly hospital and emergency department utilization). 
Each type of pharmacy faces different costs in capitalizing and implementing the 
infrastructure needed to participate in an expanded electronic prescribing vision. 
Later, the cost incurred by each group to dispense a prescription will decrease. Some 
of these savings may be used to offset the initial costs. 

Legislative and Regulatory Incentives 
 
As discussed in this report, the Medicare Prescription Drug Improvement and 
Modernization Act of 2003 provides some of the most important incentive mechanisms to 
accelerate collaboration among the many parties involved in electronic prescribing. Just 
as previous legislative initiatives led to the earlier digital revolutions in pharmaceutical 
benefits processing and management, the current legislation holds the potential to 
advance the cause of better patient care by incorporating within its policies an approach 
to Stark safe harbor provisions and technology standards that are consistent with the 
evolution of medical practice and technology. Equally important may be additional 
national patient safety improvement legislation, and policies promulgated by the Center 
for Medicare and Medicaid Services, concerning technology requirements and 
compensation.  
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State regulations concerning both care compensation and professional licensure can 
provide either incentives or substantive roadblocks to nationwide collaboration. In 
addition to the acceleration or impeding influence of professional licensure groups, other 
accreditation bodies play equally important roles. The Joint Commission for 
Accreditation of Health Care Organizations, the NCQA, and newer voluntary initiatives 
to promote regional quality standards play a significant role in the evolution of electronic 
prescribing standards. In addition to proposing elevated standards of care, these bodies 
must continue to promote the organizational change required for electronic prescribing. 
They must understand not just the importance of safer and more effective use of 
medications from electronic prescribing, but also the quantum leap of benefit from the 
higher levels of electronic prescribing, including a comprehensive electronic health 
record accessible to the patient and appropriate providers. 

Preliminary analysis of incentives 
 
The Incentives Working Group undertook a preliminary group rating of a variety of 
initiatives, in terms of their potential effectiveness in accelerating adoption, and from 
there, in terms of the feasibility of implementing powerful incentives of each type.  The 
ratings purely on effectiveness are shown in Table 4. 
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Effectiveness in  
Accelerating 
Adoption 

GROUP INCENTIVE METHOD High Mod. Min.
Government and 
Private Payers 

Reimbursement for utilization of information, 
or information systems specifically  x   

  Pay for performance x   

Malpractice Insurers 
Reductions in premiums for practitioners 
adopting e-prescribing  x  

Public sector Grant programs  x  
Accrediting Groups Compliance with quality criteria    x 

Pharmacies 
Pharmacies defray costs/subscription fees for 
providers x   

  Physicians paid a transaction fee x   

Transaction Brokers 
Incentive payment and/or transaction fees for 
electronic prescriptions x   

Information 
Technology Vendors Reduced-cost offering to providers during pilot  x  
Policy Requiring training prior to credentialing  x  
Legislation Medicare Legislation x   
  Stark Legislation x   
Education:  
Patient 
Provider 

Patient health information 
Disease management 
Pharmaceutical education   x  

Table 5. Assessment of different types of incentives, from the standpoint of potential impact on 
adoption, without regard to feasibility. 

 
From the standpoint of both effectiveness and feasibility, the group identified four key 
incentives that may represent the most promising candidates for accelerating adoption of 
electronic prescribing, and more comprehensive electronic health records as well: 

• Reimbursement for utilization of electronic prescribing or the information (RVU’s). 

• Pay for Performance programs. 

• Third Party incentives: Payers, Pharmacies (defrayed costs, per-prescription fees), 
Transaction Brokers. 

• Legislation, in particular, incentive rules provided as a result of the Medicare 
Modernization Act, Stark safe-harbor relief, and other related legislation. 

As described at the beginning of this section, these areas have been incorporated into the 
eHealth Initiative project on incentives for health information technology in general. 
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Summary – Incentives 
This history of medical technology adoption suggests that the following are important 
components in the national efforts to increase incentives to adopt electronic prescribing: 

• Means to support innovation, research, and training – usually provided through 
research grants, contracts and funding for pilot programs either by the private or 
public sector. 

• Legislation that promotes and stimulates change, at the same time recognizing and 
partially compensating for the time and effort required to realize desired change. 

• Alignment of the incentives of all parties. To succeed, every party with a moral or 
financial interest in the use of prescription drugs must have the incentive to change. 
This requires sober reflection on the extent to which current technologies disrupt 
traditional office practice workflow, the need to provide fiscal rewards for those who 
must make necessary capital investments, the extent to which various care 
intermediaries compete in a for-profit healthcare environment, and the importance of 
endorsement by local and national licensure and accreditation groups. 

• Recognition of the magnitude of benefit that can be realized if an imperfect 
healthcare system is improved. Enormous benefits to the public health are possible if 
our nation takes a more comprehensive approach to the national health infrastructure. 

Facing an increasingly competitive healthcare delivery sector, an aging population, and a 
fragmentation of care delivery and compensation, one cannot underestimate the 
importance of a healthcare infrastructure that is based on common technology standards, 
ubiquitous access, transportability across different systems, security, and respect for 
patient privacy. We are much more likely to address the impending crisis in healthcare 
delivery and financing with a unified, cooperative, and shared technology infrastructure 
that is designed to serve the public to an extent consistent with our nation’s collective 
vision for a healthier populace. 

Alignment of incentives and balancing of costs and benefits, as described in this section, 
is necessary for the rapid and complete adoption of electronic prescribing and other 
significant health improvement technologies. 
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SECTION V: MOVING FORWARD 
 
This report represents the results of a year-long, multi-stakeholder effort to define the 
current state, the value proposition, known and envisioned barriers, potential solutions, 
and future-looking concepts related to all aspects of the electronic prescribing process, 
particularly in ambulatory care. By gathering together such a diverse group, and 
including representatives of each group in every part of the effort, it is our hope that the 
findings and conclusions of this report truly represent a consensus and a unified position 
that can help drive us together towards our common goal of safer, higher quality, more 
efficient, more economically sensible medication management for every patient. 
 
The Steering Group’s original findings – that barriers to adoption have their roots in 
design, implementation, economic incentive alignment, and standards and policy issues – 
appear to have been borne out by the subsequent work of all the Working Groups and 
Subgroups. Each of these issue areas has been examined in detail, and recommendations 
have been devised which not only represent the intellectual input of each stakeholder 
group, but which, in most cases, are applicable to all of these groups as well. For 
example, the section on clinical decision support should be of value to system 
producers/vendors seeking to prioritize their development work and to understand broad 
and fine aspects of the most required features and the most accepted examples.  It should 
also be useful to clinicians and pharmacists, considering which features they should 
implement first, and which interventions are likely to be of the highest value; and also to 
payers and employers, in their continuing efforts to improve the health of their members 
in the most efficient fashion, and in particular in the design of specific incentives such as 
pay for performance programs. 
 
The Statement of Principles drafted by the Steering Group represents an important set of 
agreed-upon principles that should guide ethical, technical, policy, and financial 
developments in this field.  We encourage all readers of this document to keep these 
principles handy as they go through their strategic and tactical initiatives around 
electronic prescribing. 
 

Next Steps for the eHealth Initiative  
The eHealth Initiative continues to be very active in this vital area. Although the initial 
charter of the Electronic Prescribing Initiative is completed with the publication of this 
report, a great deal of knowledge and information has been exchanged and retained in the 
members and chairs of the Working Groups. We encourage those who seek further 
details, supporting information and guidance, and answers to questions large and small to 
consider the eHealth Initiative as an ongoing resource, and to contact the eHealth 
Initiative for help and information as necessary.   
 
As described in the Incentives section, the eHealth Initiative is extremely active in many 
areas concerning not only electronic prescribing, but also many other aspects related to 
information technology, connectivity and an electronic health information infrastructure.   
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The mission of the eHealth Initiative is to improve the quality, safety, and efficiency of 
health and healthcare through information technology.  Over the last three years, the 
eHealth Initiative has been tackling the many barriers to our vision of an electronic health 
information infrastructure that supports patient care and population health, including 
those related to standards, electronic connectivity, financing, and organizational change.  
Our work within the Electronic Prescribing Initiative touches on all of these barriers and 
provides specific details and recommendations regarding how healthcare providers, 
vendors and other stakeholders can address design and implementation challenges. This 
work also leverages and builds upon the recent momentum around the use of electronic 
prescribing tools to drive improvements in safety and efficiency as indicated by several 
provisions included in the Medicare Prescription Drug, Improvement and Modernization 
Act of 2003.  
 
The work of the Electronic Prescribing Initiative will provide considerable input into and 
be disseminated by a wide range of programs within the eHealth Initiative and its 
Foundation, which are summarized below: 
 

• A newly-formed Financing and Incentives Initiative will build upon the work of the 
Electronic Prescribing Incentives Working Group, as well as work recently supported 
by the Foundation for eHealth Initiative related to incentive programs and the value 
of interoperable healthcare systems, to develop and then communicate 
recommendations related to upfront funding and ongoing financial incentive 
programs that will support and assure the sustainability of electronic prescribing and 
other information technology and connectivity-related initiatives. 

• Key findings from the Electronic Prescribing Initiative will be provided to a number 
of initiatives that have been formed within the public and private sectors to inform the 
development of strategies and tactics for migration to an interoperable, electronic 
healthcare system.   

• The Connecting Communities for Better Health Program conducted by the 
Foundation for eHealth Initiative in cooperation with HRSA/OAT will widely 
disseminate the results of the Electronic Prescribing Initiative through its online 
Community Learning Network and Resource Center; through web and audio 
conferences; and through face-to-face meetings such as the First Annual Community 
Learning Network and Resource Exhibition to be held June 24-25, 2004 and the 
eHealth Initiative-sponsored Health Information Technology Summit to be held on 
October 21-23, 2004, both in Washington, D.C. 

• The work of the Electronic Prescribing Initiative will be extended as appropriate, and 
communicated, to inform the implementation of the Medicare Modernization Act and 
other policy vehicles moving through the Administration related to information 
technology. 
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• eHealth Initiative will look to its members and partners, who represent leading 
hospitals and other healthcare providers, clinician groups, health plans, employers 
and purchasers, healthcare IT suppliers, manufacturers, public health organizations, 
and public sector agencies, to widely disseminate this information to promote higher 
quality, safer and more efficient healthcare. 

• eHealth Initiative’s Policy Working Group will utilize the results of the Electronic 
Prescribing Initiative’s work as its informs and educates policy-makers at the federal 
and state level. 

 

Next Steps for Stakeholders 

There are a number of ways that various stakeholders will benefit from, and can support 
the work of the Electronic Prescribing Initiative.  We encourage all who read this report 
to consider how its information can best serve their own efforts in this area.   
 
For healthcare providers including clinicians, hospitals, pharmacists, and other 
healthcare groups, the report offers independent information on what they can and should 
expect from their system vendors, which hopefully will not only give a more informed 
basis for comparison in purchasing decisions, but which may also advance the state-of-
the-art through a more informed customer base with reasonable but progressive 
expectations. The implementation sections contain not only general guides, but also a 
sample implementation plan outline, which we hope will be of value to individual 
practices as they go through their own implementation processes. We encourage 
provider-based associations and medical societies to consider widely disseminating these 
resources and tools to help their members. 
 
Information technology producers/vendors have told us that they are constantly in need 
of reliable information that can help guide their development priorities, their functional 
design, and their customer expectations.  The information contained in this report should 
be of value in all of those endeavors. We do not intend to promote the homogenization of 
all product offerings from all vendors, but rather we hope to provide insight into the basic 
important features and designs that all vendors can use, so that they can concentrate their 
own research and development resources on innovation related to more advanced, high-
efficiency, high-value functions.  Connectivity providers and brokers in particular have 
seen a substantial jump in activity in the last two years – a good example of how direct, 
focused efforts can make a very significant practical change in common practice.  By 
using the information in this report as a foundation for standards advancement and 
adoption, increased broadband availability, and continued consortium building, these 
stakeholders are very likely to drive further acceleration of this trend. 
 
Employers, healthcare purchasers, health plans and other third party payers are 
increasingly interested in using various pay-for-performance and other incentive 
programs to drive improvements in healthcare quality, safety and cost-effectiveness. We 
encourage such groups to take these recommendations into consideration as they develop 
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and implement such incentive programs, and to utilize this information as they 
communicate the importance of electronic prescribing to their employees and other 
beneficiaries. 
 
Federal and State policymakers have already begun intensive work related to pending 
and recently passed legislation.  The passage of the Medicare Modernization Act, recent 
announcements by CMS concerning new safe harbors from anti-kickback legislation 
(Stark laws), and several other pieces of legislation pending at both the federal and state 
levels, have major implications for our ability to develop, install, and effectively use 
these systems for the benefit of patient safety and quality. The implementation of the 
Medicare Modernization Act will also have significant impact related to standards, 
funding, incentive programs, and pilot projects. The details included in this Electronic 
Prescribing Initiative report can provide significant input into that work.  As part of the 
Medicare Modernization Act, the National Committee on Vital and Health Statistics is 
currently holding hearings concerning necessary standards that must be perfected and 
adopted.   
 
Standards development organizations, as they prioritize their activities, should take into 
account the gaps in standards as they relate to electronic prescribing, and work together 
to provide practical, flexible, unified standards that can improve the efficiency and 
quality of the prescribing process. 
 

The discussions regarding communication infrastructure, data sharing benefits and 
concerns, and advantages of the higher levels of the prescribing pyramid can benefit the 
work of emerging community-based health information exchange collaboratives.  They 
can anticipate and build in the necessary structures to support appropriate, beneficial 
medication data communication as a core element of their information infrastructure. The 
recommendations from this report will also offer insight into factors to be taken into 
account in the evaluation, selection and implementation of electronic prescribing 
applications and tools.  
 
Consumer and patient groups are now taking action to educate their constituencies about 
the importance of the use of information technology to improve the quality, safety and 
efficiency of patient care.  We encourage these groups to utilize these recommendations 
to support their educational and awareness-building initiatives. 

 

Incentives 
 
The Incentives section provides a basic framework and preliminary findings concerning 
the highest value, most feasible types of incentives.  At the current time, provision of 
incentives for electronic prescribing is the subject of many pilot projects throughout the 
country, as well as considerable discussion at the government and policy level. Persons 
and groups that are in a position to supply or request incentives may find that the 
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information herein helps them get up to speed.  In turn, they will need to advance the 
incentives process considerably farther.  Further work, such as the continuing eHealth 
Initiative incentives projects described above, should provide considerably more detail 
and supporting information to help guide these efforts. 
 

Advancing the Process 
 
Although this report represents the combined efforts and brainpower of more than 70 of 
the brightest and most involved minds in the field, it of necessity cannot be complete, nor 
will it be fully up-to-date the day after it is published.  We expect that readers of this 
document will find new issues, new ideas, unpublished best practice examples, and other 
valuable material that could make this report even stronger as a compendium of practical 
knowledge on electronic prescribing.  As part of our commitment to maintain an ongoing 
resource to support this field, we will be considering ways in which this new input can be 
processed and communicated.  As a critical first step, we have launched an “electronic 
prescribing” section within our Connecting Communities for Better Health Learning 
Network and Resource Center.  The contents of this report, along with best practices, 
case studies and other resources and tools contributed by other organizations, will be 
placed into this online resource center.  Interested parties should again feel free to contact 
eHealth Initiative’s office, or the program chair or director, to provide additional 
suggestions and comments. 
 
Above all, we all realize that electronic prescribing is a matter of healthcare quality and 
safety, a matter of work efficiency, and a matter of business. Better, safer healthcare is 
the prize, the unshakable goal shared by all in this field; it is what we think of when we 
prepare long-term, multi-year strategies and plans.  Workflow and financial sense are the 
practical requirements on the way to turning that goal into reality, and they demand our 
attention every day.  We encourage everyone, as they deal with their necessary business 
operations, to remember the prize, and to exhibit flexibility and cooperation in an effort 
to reach that prize, just as the diverse stakeholders involved in this initiative have worked 
together for the common good. 
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Appendix A: Overview of the eHealth Initiative 
 

eHealth Initiative and Foundation 
At a Glance 

 
Our Mission 
The eHealth Initiative and its Foundation are independent, non-profit affiliated 
organizations whose missions are the same: to drive improvement in the quality, safety, 
and efficiency of healthcare through information and information technology. 
 
Our Vision 
Consumers, healthcare providers, and those responsible for population health will have 
ready access to timely, relevant, reliable and secure information and services through an 
interconnected, electronic health information infrastructure to support better health and 
healthcare.   
 
Our Strategic Priorities 
1. Align incentives and promote public and private sector investment in improving 

America’s healthcare through information technology (IT) and an electronic health 
information infrastructure 

• Drive investment in research related to the value of IT in addressing 
quality, safety and efficiency challenges; 

• Fund strategic demonstration projects that evaluate and demonstrate the 
impact of IT and further the development of strategies and tools for 
accelerating the adoption of IT and electronic connectivity; 

• Develop policy options to both align incentives and enable public and 
private sector investment in IT and an electronic health information 
infrastructure; 

• Dramatically increase national awareness of the role of IT in addressing 
healthcare challenges. 

 
2. Develop the field to enable more widespread and effective implementation of IT and 

an electronic health information infrastructure 
• Engage national experts to aggregate and develop knowledge, resources, 

and tools for key challenges areas related to IT and a health information 
infrastructure; 

• Provide resources and tools to help communities and stakeholders 
implement IT and a health information infrastructure; 

• Expand information sharing beyond the U.S. by facilitating a global 
dialogue on the challenges and strategies for implementing an electronic 
health information infrastructure. 

 
3. Continue to drive the adoption of standards to promote an interoperable, 

interconnected healthcare system through work with key partners. 
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Our Members 
The eHealth Initiative represents many of the stakeholders in the healthcare community 
who want to improve health and healthcare through information and information 
technology: 

• Consumer and Patient Groups 
• Electronic Transactions Services Companies and Group Purchasing Organizations 
• Employers and Purchasers 
• Health Care Information Technology Suppliers 
• Hospitals and Other Healthcare Provider Organizations 
• Laboratories and Ancillary Services 
• Medical Device Manufacturers 
• Payers and Other Risk-Bearing Institutions 
• Pharmaceutical Manufacturers 
• Practicing Clinicians and Physician Groups 
• Public Health Organizations 
• Quality Improvement and Standards Organizations 
• Research and Academic Institutions 

 
In addition, the Foundation for eHealth Initiative works closely with leaders in the public 
sector through its various public-private sector partnerships. 
 
How We are Funded 
The eHealth Initiative and its Foundation are funded by a combination of federal agency 
and philanthropy grants, private sector contributions and membership dues. A majority of 
our funding comes from grants and contributions from independent agencies and 
foundations. 
 
Our Approach to Driving Change 
Our approach for driving change is to engage the multiple, diverse stakeholders within 
healthcare to develop workable solutions for accelerating the adoption of IT and an 
electronic health information infrastructure to support our common quality, safety and 
efficiency goals. To facilitate this approach, we review, evaluate and develop models to 
advance policy goals; engage those who can effect and who are impacted by change; 
develop and disseminate resources and tools to support implementation; and educate and 
advocate for change 
 

117 



Our Programs 
The following summarizes our programs and vehicles for the achievement of our goals 
and strategic priorities. 
 
1. Align incentives and promote public and private sector investment in information 

technology and an electronic health information infrastructure 
• The Connecting Communities for Better Health Program is providing seed 

funding and support to multi-stakeholder collaboratives within communities who 
are using IT and health information exchange to address quality, safety and 
efficiency goals. This program will demonstrate value and evaluate impact of IT 
and further the development of strategies and tools to facilitate an electronic 
health information infrastructure. 

• The Financing and Incentives Initiative is building upon the work of the 
Electronic Prescribing Initiative, by aggregating research and evaluating and 
developing policy options related to upfront funding for and alignment of 
economic incentives to facilitate the use of IT and an electronic health 
information infrastructure. 

• Investing in America’s Health is a communications campaign designed to raise 
national awareness of the role of information technology in addressing quality, 
safety and efficiency challenges in the U.S. healthcare system. 

• The eHealth Initiative Policy Working Group is advocating for change though 
education of policy makers. 

 
2. Develop the field to enable more widespread and effective implementation of IT and 

an electronic health information infrastructure 
• The Connecting Communities for Better Health Program is facilitating 

knowledge exchange among and providing resources and tools to communities 
and healthcare stakeholders to assist them in implementing information 
technology and an electronic health information infrastructure. Key dissemination 
vehicles include an online Community Learning Network and Resource Center; 
web and audio conferences; and an Annual Community Learning Forum and 
Exhibition. 

• The Electronic Prescribing Initiative is engaging stakeholders from across 
every sector of the prescribing chain to develop design, implementation and 
incentives recommendations that will facilitate the effective and rapid adoption of 
electronic prescribing in the ambulatory environment. 

• The Leadership in Global Health Technology Initiative is facilitating an 
international dialogue among both industrialized and developing countries to 
develop strategies for the development and implementation of a health 
information infrastructure to support common quality, safety, efficiency, access, 
and public health goals. 

 
3. Continue to drive the adoption of standards to promote an interoperable, 

interconnected healthcare system through work with key partners. 
• Connecting for Health, a public-private sector collaborative funded by the 

Markle and Robert Wood Johnson Foundations, in which eHealth Initiative 
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members are heavily involved, is defining an incremental roadmap for an 
electronic health information infrastructure and developing specific 
recommendations related to data standards and exchange; accurately linking 
patient data; organization and sustainability; and the personal health record. 

• The EHR Collaborative, a consortium made up of AHIMA, AMIA, CHIME, 
eHI, HIMSS, and NAHIT, is facilitating collaboration among healthcare 
information technology-related associations to achieve common goals related to 
the adoption of standards across the healthcare community. 

• The Public-Private Sector Collaboration for Public Health engaged multiple 
stakeholders across every sector of healthcare to develop strategies and methods 
for leveraging standards-based information systems to support public health 
surveillance, management and response. These strategies were translated into 
implementation guides for electronic data transmission which are available from 
the Centers for Disease Control and Prevention. 

• The Healthcare Collaborative Network has launched a national demonstration 
project involving large hospitals, leading healthcare technology leaders, and three 
federal agencies, which is designed to demonstrate both the feasibility and value 
of an electronic model of standardized data interchange to support public health, 
quality and safety goals. 
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eHealth Initiative 2004 Leadership Council 
 

Herbert Pardes, MD, Chief Executive Officer, New York-Presbyterian Hospital 

(President, eHealth Initiative) 

E. Andrew Balas, MD, PhD, Dean and Professor, School of Public Health, Saint Louis 

University 

Peter Basch, MD, Medical Director eHealth Initiatives, MedStar Health 

Mark Boulding, Senior Vice President, PTC Therapeutics, Inc. 

James P. Bradley, Chief Executive Officer, RxHub 

Nancy Brown, Senior Vice President, Strategic Development, McKesson Corporation 

Garry Carneal, Chief Executive Officer, URAC 
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Molly J. Coye, MD, MPH, Chief Executive Officer and Founder, Health Technology 

Center 
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Donald W. Fisher, PhD, President and Chief Executive Officer, American Group Medical 

Association 
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Computer Sciences Corporation 

John Glaser, PhD, Chief Information Officer, Partners HealthCare System (President, 

Foundation for eHealth Initiative) 
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Brian Keaton, MD, Attending Physician and Emergency Medicine Informatics Director 

Summa Health System; Board Member, American College of Emergency Physicians 

Kenneth W. Kizer, MD, MPH, President, National Quality Forum 

Linda Kloss, Executive Vice President and Chief Executive Officer, AHIMA 

Robert Marotta, Senior Vice President, WebMD 
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Robin Thomashauer, Executive Director, Council for Affordable Quality Healthcare 

John Tooker, MD, Executive Vice President, American College of Physicians 
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American College of Emergency Physicians 
American College of Physicians 

American Express Tax and Business Services 
American Health Information Management Association 
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General Electric 
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Guidant Corporation 
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New York Presbyterian Hospital, the University Hospitals of Columbia and Cornell 
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Appendix B: Overview of Federal Legislation in Information Technology 
and Health System Improvement 
 
 

Overview 
 
There is recognition among key federal government stakeholders that information 
technology can help address our nation’s systemic healthcare shortfalls including 
members of both parties of Congress, the White House, the Department of Health and 
Human Services (DHHS), the Veterans Administration, the Department of Defense and 
other federal agencies.  Additionally, a considerable amount of momentum has been built 
recently around the need for federal investment to catalyze the creation of a health 
information infrastructure and the information technology (IT) that will support it--to 
realize the quality, safety and efficiency gains that can only be achieved through the use 
of IT.  
 
The following is a summary of Congressional legislation considered in 2003 and through 
March 31, 2004 that could boost federal investment and leadership in information 
technology and support a safer, higher-quality, efficient health care system.  This 
legislation includes the: 
 

• Medicare Prescription Drug, Improvement and Modernization Act of 2003; 
• The House and Senate patient safety bills (H.R. 663, S. 720);  
• House legislation related to the building the National Health Information 

Infrastructure (H.R. 2915); 
• House and Senate legislation to provide grants to hospitals and skilled nursing 

facilities to help with the purchasing and implementation of medication error 
reduction technology (H.R. 3035, S. 1729). 

 
 

Medicare Prescription Drug, Improvement, and Modernization Act of 2003 
 
Overview 
On November 25, 2003, the Senate gave final congressional approval to the Medicare 
conference report by a vote of 54-44 while the House passed its bill on November 22, 
2003 by a vote of 220-215.  President Bush signed the combined conference report into 
law at a formal signing ceremony on December 8, 2003. 
 
Healthcare quality/IT-related provisions in the Medicare Prescription Drug Improvement 
and Modernization Act of 2003 are summarized below.   
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Electronic Prescription Program 
 

• Establishes a real-time electronic prescribing program to be used by all 
physicians, pharmacies and pharmacists who serve Medicare beneficiaries with 
Part D benefits.  The information to be provided electronically includes the 
following: information on the drug being prescribed or dispensed and other drugs 
listed on the patient's medication history, including drug interactions, warnings or 
cautions, and dosage adjustments when needed; information on therapeutic 
alternatives for the prescribed drugs.  

 
• The legislation also provides that, after the basic electronic prescribing standards 

are established and at a time determined by the Secretary, the program shall 
provide for electronic transmittal of information that relates to the medical history 
of an individual beneficiary and related to a covered prescription drug upon 
request from a treating health care professional or pharmacist.   

 
• Requires the HHS Secretary to develop, adopt, recognize, or modify -- not later 

than September 1, 2005 -- initial uniform standards for e-prescribing, taking into 
account the recommendations of the National Committee on Vital and Health 
Statistics. 

 
• Provides for the National Committee on Vital and Health Statistics to develop 

recommendations for these electronic prescribing standards in consultation with 
standards setting organizations, practicing physicians, hospitals, pharmacies, 
practicing pharmacists, pharmacy benefits managers (PBMs), state boards of 
pharmacy, state boards of medicine, experts on electronic prescribing; and other 
Federal agencies.  

 
• The standards for the electronic prescribing program are not mandatory for all 

prescriptions.   However, the language of the legislation states, in general terms, 
that if a health care provider or pharmacy uses electronic means to prescribe 
Medicare Part D covered drugs, that these electronic transmissions must meet the 
final standards issued by the Secretary (this requirement will be subject to 
regulatory interpretation as the guidelines for the program are developed.)  If a 
provider does not use electronic means to prescribe, he or she will not be required 
to begin using electronic means.   

 
• Information transmitted under this program shall only be disclosed if permitted 

under the HIPAA rules concerning the privacy of individually identifiable health 
information. 

 
• Objectives of the uniform electronic prescribing standards to be developed are 

improving patient safety and the quality of care provided to patients and 
efficiencies, including cost savings, in the delivery of care.  
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• Uniform electronic prescribing standards should not impose an undue 
administrative burden on doctors, pharmacies or pharmacists; be in alignment 
with rules on administrative simplification, as well as other provisions in the bill 
with respect to beneficiary protections, and with general health information 
technology standards; be designed in such a way that will permit the electronic 
exchange of drug labeling and listing information.  

 
• Directs the HHS Secretary to conduct a voluntary electronic prescribing pilot 

project in 2006.  Such a pilot is not required where the Secretary decides there is 
already adequate experience with comparable programs. The Secretary will 
evaluate and make recommendations to Congress no later than April 1, 2007 on 
the pilot project.  

 
• Requires the HHS Secretary to create uniform standards for electronic prescribing 

based on the evaluation by the Secretary.  These uniform standards must be 
promulgated by the HHS Secretary no later than April 1, 2008.   

 
• Establishes a safe harbor from penalties under the Medicare anti-kickback statute;  

 
• Establishes a safe harbor from the financial relationship rules under Medicare 

for certain doctors, hospitals, and plans.  
 

• Provides that these standards will pre-empt state law or regulation that are 
contrary to or restrict the ability to carry out the electronic prescribing program or 
which pertain to the electronic transmission of medication history and information 
on eligibility, benefits and prescriptions with respect to Medicare-covered (Part 
D) prescription drugs. 

  
  
Grants to Physicians to Implement Electronic Prescription Programs 
  

• Authorizes the HHS Secretary to make grants to physicians to help defray the cost 
of: purchasing, leasing, and installing computer software and hardware, including 
handheld computer technology; making upgrades and other improvements to 
existing computer software and hardware to enable e-prescribing; providing 
education and training to eligible physician staff on the use of technology to 
implement the electronic transmission of prescription and patient information.  

 
• HHS Secretary shall give preference in awarding grants to physicians who serve a 

disproportionately large Medicare patient population, as well as physicians who 
serve a rural or underserved area.  

 
• Requires grant applicants to provide a 50% matching rate for all costs incurred in 

implementing their e-prescribing program. 
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• Authorizes the appropriation of $50 million for grants in Fiscal Year 2007, and 
such sums as necessary for Fiscal Years 2008 and 2009. Funds will not be 
available unless Congress appropriates them, beginning with the FY 07 federal 
budget.  

  
Payment Demonstrations 
  

• Provides for a “Medicare Care Management Performance Demonstration” in 
Section 649, which is described as follows: 

 
• The HHS Secretary shall establish a pay-for-performance demonstration program 

with physicians to meet the needs of eligible beneficiaries through the adoption 
and use of information technologies and evidence based outcome measures for 
promoting continuity of care, helping stabilize medical conditions, preventing or 
minimizing acute exacerbation of chronic conditions and reducing adverse health 
outcomes such as adverse drug interactions related to polypharmacy.  

 
• There shall be no more than four demonstration sites.  Two shall be in urban 

areas, on in a rural area and a fourth in a designated state that is likely to be 
Arkansas.  The demonstration program shall be carried out over a period of three 
years.   

 
• The HHS Secretary shall consult with private sector and non-profit groups that are 

undertaking similar efforts to improve quality and reduce avoidable 
hospitalizations for chronically ill patients.   

 
• A physician who provides care for a minimum number of eligible beneficiaries 

(as will be specified by the Secretary) may participate in the demonstration.  
Physicians must agree to phase-in over the three year term of the demonstration 
the use of health care information technology to manage the clinical care of 
eligible beneficiaries and electronic reporting of clinical quality and outcomes 
measures in accordance with requirements established by the Secretary.  

 
• Physicians must also meet certain “practice standards” requirements, including 

the ability to establish and maintain heath care information technology systems 
for beneficiaries.  

 
• The HHS Secretary shall pay a per-beneficiary amount to each participating 

physician who meets or exceeds specific performance standards regarding clinical 
quality and outcomes measures.   

 
• The HHS Secretary shall contract with Quality Improvement Organizations 

(QIOs) or such other entities as the Secretary deems appropriate to enroll and 
evaluate participating physicians.   
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• Within 12 months of the completion of the demonstration project, the Secretary 
shall send a report to Congress with appropriate recommendations for legislative 
and administrative action.   

 
• For purposes of this demonstration project, “healthcare information technology” 

is defined as “email communication, clinical alerts and reminders and other 
information technology that meets such functionality, interoperability and other 
standards as prescribed by the Secretary.”  

 
 
Commission on Systemic Interoperability 
 

• Section 1012 provides for Commission on Systemic Interoperability which will 
develop a comprehensive strategy, timelines and priorities for the adoption and 
implementation of health care information technology standards.   

 
• In developing this strategy, the Commission must consider the costs and benefits 

of standards, their impact on financial issues and quality, the existing demand on 
industry resources to implement the provisions of the Medicare prescription drug 
bill and electronic standards (including HIPAA standards) and the most cost-
effective and efficient means for industry implementation. 

 
• Commission is prohibited from interfering with any standards development or 

adoption processes underway in the private or public sector and from replicating 
activities related to such standards or to the national health information 
infrastructure that is under way within the Department of Health and Human 
Services.   

 
• Report from the Commission must be submitted to the HHS Secretary and 

Congress describing the strategy and analyzing its effect on the areas of 
consideration described above no later than October 31, 2005. 

 
• Commission is to be composed of 11 members.  Three will be appointed by the 

President, two by the Majority Leader of the Senate, two by the Minority Leader 
of the Senate, two by the Speaker of the House of Representatives and two by the 
Minority Leader of the House.  Members of the Commission are to be nationally 
recognized experts in a full range of fields representing various aspects of the 
health care system as well as a balance between urban and rural representatives.   

 
 
Chronic Care Improvement 
  

• Provides for phased-in development, testing, implementation and evaluation by 
randomized control trials of chronic care improvement programs by the HHS 
Secretary.  
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• HHS Secretary will enter into an agreement with chronic care improvement 
organizations not later than 12 months after enactment of the Medicare bill.  The 
initial contractual period of agreement for organizations is three years.  

 
• Medicare beneficiaries eligible for chronic care improvement plans are those that 

collectively: are entitled to benefits under Medicare Part A, are enrolled under 
Part B, but not enrolled in a plan under part C; and have one or more “threshold” 
chronic conditions such as heart failure, diabetes, chronic obstructive pulmonary 
disease and others that the Secretary selects as appropriate for the establishment 
of a chronic care program. 

 
• Organizations providing chronic care improvement plans may be a disease 

management organization, health insurer, integrated delivery system, physician 
group practice, a consortium of such entities or any other legal entity the HHS 
Secretary deems appropriate. 

 
• In the initial contract period, chronic care improvement plans can only be 

undertaken in geographic areas in which at least 10,000 targeted beneficiaries 
reside among individuals entitled to benefits under Medicare part A, enrolled 
under Medicare part B, or both.  

 
• Required elements of a chronic care improvement plan includes the use of 

monitoring technologies that enable patient guidance through the use of decision 
support tools and the development of a clinical information database to track and 
monitor each participant across settings and evaluate outcomes.  

 
• Requires independent evaluation of the initial chronic care improvement 

programs on the following factors: quality improvement measures, beneficiary 
and provider satisfaction, health outcomes, and financial outcomes (including cost 
savings).  

 
• Subsequent to evaluation, the HHS Secretary can expand the geographic areas in 

the chronic care improvement program or choose to implement the program on a 
national basis.   Expansion cannot begin earlier than two years after the initial 
program is undertaken and not later than six months after the program is 
implemented.   

  
 
Other IT Provisions 
  
Establishes a new Council for Technology and Innovation and an Executive Coordinator 
for Technology and Innovation within the Federal Government to coordinate the 
coverage, coding and payment processes for new technologies and procedures and to 
coordinate the exchange of information on new technologies between the Federal 
Government and other entities that make similar decisions.  
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Provides for improvements in the recognition of new technologies under the Medicare 
inpatient hospital prospective payment system and for enhanced input from the public 
and appropriate experts as to whether a new service or technology represents an advance 
in medical technology that substantially improves beneficiary diagnosis and treatment.  
 
 

House and Senate Patient Safety Bills 
 
Overview 
The House passed the Patient Safety Improvement Act (H.R. 663) in March 2003. The 
Senate version of the Patient Safety Improvement Act (S. 720) was approved by the 
Senate HELP Committee on July 24, 2003.  S. 720 now awaits Senate floor action and it 
is unclear if the bill will proceed to the floor this year.  An overview of provisions in H.R. 
663 and S. 720 related to IT that improves quality, safety and cost-effectiveness is 
detailed below. 
 
 
Patient Safety Improvement Act 
(House Bill -- H.R. 663) 
 

• Directs HHS Secretary to develop or adopt voluntary, national standards for the 
interoperability of health care IT systems within 18 months after enactment. 

 
• Secretary directed to do by considering combination of recommendations from 

Medical Information Technology Advisory Board, NCVHS, and members of IT 
and provider community involved with interoperability and shall provide for on-
going review and periodic updating of the standards developed. 

 
• Puts in place a grant program in which:  

- Qualified practitioners can receive federal funding for the establishment of an 
electronic prescription drug program; 

- Hospitals and other health care providers can get federal dollars for acquiring 
and implementing IT whose purpose is to improve quality and patient safety.   

 
• Special IT grant funding consideration is given to those institutions who are 

focusing on:  
- Electronic communication of patient data across the spectrum of care; 
- Interoperability across hospital settings using the standards developed as part 

of  the legislation;  
- CPOE and bar-coding;  
- Improved clinical decision-making through acquisition and implementation of 

decision support technology;   
- Entities receiving these grants must report back to the Secretary about the 

effectiveness and cost-effectiveness of such technologies 1 year and three 
years after receiving the grant;  
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- In terms of funding, the bill authorizes an appropriation of $25 million for 
these grants in both FY2004 and FY2005.  

 
The Patient Safety and Quality Improvement Act  
(Senate Bill -- S. 720) 
 
Lays the groundwork for an interconnected, electronic health information infrastructure 
by: 
 

• Requires the HHS Secretary within 36 months of enactment to develop standards 
that promote integration of health care information technology systems. 

 
• Requires the HHS Secretary to contract with a research organization to “assess 

impact of medical technologies and therapies on patient safety, patient benefit, 
health care quality, and costs of care, as well as productivity growth.” 

 
 

House NHII Bills 
 
Overview 
According to a recent Institute of Medicine report, "to deliver healthcare in the 21st 
century, the system must have a health information and communications technology 
infrastructure that is accessible to all patients and providers." House Ways and Means 
Subcommittee Chairwoman Nancy Johnson (R-CT) has been a leading champion of such 
an infrastructure and introduced the National Health Information Infrastructure Act (H.R. 
2915) on July 25, 2003. An overview of H.R. 2915 is below.  In addition, Senator Hillary 
Clinton (D-NY) introduced a bill in December 2003, which amends the Public Health 
Service Act to promote higher quality health care and better health by strengthening 
health information, information infrastructure, and the use of health information by 
providers and patients.  We understand this bill is under revision.  Finally, the office of 
Senate Health, Education, Labor and Pensions Committee Chairman Judd Gregg 
continues to develop a Senate NHII bill, which will likely be introduced early in 2004. 
 
Goals of both bills are the same.  They include: 
 

• Maximizing positive outcomes in clinical care; 
• Minimizing preventable medical errors, especially in hospitals and in the 

administration of contraindicated drugs; 
• Reducing redundant paperwork, such as the repeated taking of patient histories; 
• Decreasing costs from duplicative or otherwise unnecessary testing or procedures; 

and 
• Establishing a compatible information technology architecture that increases 

health care quality and cost-savings, enhances security of information, and avoids 
the financing and development of health information technology systems that are 
not readily compatible. 
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National Health Information Infrastructure Act  
(H.R. 2915) 
 
 

• An NHII Officer is appointed by the HHS Secretary for a term of five years, 
unless extended by act of Congress, office shall terminate who is responsible for 
developing and maintaining ongoing national leadership in the planning, 
development, and adoption of a national health information infrastructure.  The 
HHS Secretary may assign to the officer other duties that would promote the 
goals of the Act. 

 
• Six months after enactment, the NHII Officer (in cooperation with key 

stakeholders named in the Act) will develop an NHII strategic plan including 
public sector and private sector activities.  

 
• Key stakeholders include: 

- Experts from the fields of medical information, information technology, 
medical continuous quality improvement, and medical records security and 
privacy; 

- Appropriate staff experts from Federal agencies (including those within the 
Department of Health and Human Services) and representatives of; 

- The National Committee on Vital and Health Statistics, the National Institutes 
of Standards and Technology, the National Library of Medicine, and the 
Agency for Healthcare Research and Quality; 

- Individual and institutional health care clinical providers, including a teaching 
hospital and physicians; 

- Clinical and health services researchers; 
- Health care purchasers; 
- Private organizations with expertise in medical informatics; 
- Patient groups; 
- A State or local public health department; and 
- The health care information technology industry and national alliances formed 

to achieve standards-based health care information systems. 
 

• One year after enactment, NHII strategic plan submitted to Congress (also 
includes information on progress on interface recommendations, standards 
recommendations and required assessments).  

 
• One year after enactment, NHII Officer must submit an assessment of the best 

practices in the development, purchase and maintenance of medical information 
technology and existing legal requirements for communication standards to the 
HHS Secretary. 

 
• Two years after enactment, NHII officer must submit recommendations for a 

uniform health system interface, adoption methods and ensuring compatibility 
among old and new systems to the HHS Secretary. 
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• Two years after the initial NHII report is submitted to Congress, annual report 

submitted by the HHS Secretary to Congress on additional recommendations, best 
practices, results of information technology improvements, analyses of private 
sector efforts to implement new data and communication standards and other 
matters to “help ensure the most rapid dissemination of best practices in health 
care IT”. 

 
• NHII strategic plan should include: 

- National agenda to guide policymaking; 
- Technology investments; 
- Research, and integration with ongoing public health, healthcare, and health 

information technology activities; 
- Timeline for the specific duties described in subsection (d)(1) – (the best 

current practices in the development, purchase, and maintenance of medical 
information technology and currently existing legal requirements for 
communication standards).  

 
Health Information for Quality Improvement Act  
(S. 2003)  
 
A summary of the bill is below.  It should be noted that this language is currently under 
revision.   
 

• By not later than 6 months after the date of the enactment of this Act, the 
Secretary shall establish within the Office of the Secretary an Office of National 
Healthcare Information Infrastructure (in this section referred to as the ‘Office’).  
The Office shall be headed by a Director who shall report directly to the Secretary 
and who shall be responsible for providing ongoing national leadership in the 
planning, development, and adoption of a national healthcare information 
infrastructure.  

 
• Not later than 2 years after the date of the enactment of this Act, the Secretary 

shall as needed adopt (and shall periodically review, update, and expand) a set of 
voluntary, national data and communications standards that promote the 
interoperability of health care information technology systems across all public 
and private health care settings. 

 
• No later than 12 months after the date of the enactment of this Act, the Secretary 

shall submit to Congress a comprehensive national healthcare information 
infrastructure strategic plan that includes: 

 
- A survey of health care information technology standards being developed 

by private sector and public-private groups; 
- Recommendations for accelerating the development of common health 

care vocabulary standards; 
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- Recommendations for completing development of health care information 
system messaging standards; and 

- Progress toward meeting the deadline for adoption of methods relating to a 
uniform system interface.   

 
• Grants will be given to hospitals and other healthcare providers, with special 

consideration given to those who use standards and promote communication of 
patient data across spectrum of health delivery. Conditions include patient safety 
reporting, evaluating effectiveness of IT, and matched funding 

 
 

Bicameral Medication Errors Reduction Act 
 
Overview 
 
In response to the Institute of Medicine report To Err Is Human, which cited medication 
errors as the cause of thousands of unnecessary preventable deaths and injuries every 
year, the House and Senate introduced legislation to help stop the incidence of such 
mistakes.  Sens. Bob Graham (D-FL) and Olympia Snowe (R-ME), along with Reps. 
Amo Houghton (R-NY) and Earl Pomeroy (D-ND) introduced legislation in 2003 to 
provide funding for certain health care providers to purchase and implement medication 
error reduction technology.  A detailed description of the legislation follows. 
 
Medication Error Reduction Act of 2003 
(S. 1729, H.R. 3035)  
 

• The Secretary shall establish a program to make grants to eligible hospitals and 
Skilled Nursing Facilities to help offset costs related to the purchasing, leasing, 
developing, and implementing of clinical informatics systems designed to 
improve patient safety and reduce medication errors. 

 
• Eligible costs include: 

- Purchasing, leasing, and installing computer software and hardware, including 
handheld computer technology; 

- Making improvements to existing computer software and hardware; 
- Purchasing or leasing communications capabilities necessary for clinical 

access, storage, and exchange; and 
- Providing education and training to eligible entity staff on computer patient 

safety information systems. 
 
• Special considerations for certain entities are to be taken into account when 

awarding grants.  These are entities in which certain groups comprise a high 
percentage of their patient population, including the following: 
- Those eligible for Medicare benefits under Title XVIII of the SSA; 
- The Medicaid program under Title XIX of the SSA; and 
- The SCHIP program under Title XXI of the SSA. 
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• A 20 percent reserve of the money appropriated for grants is to be set aside for 

grants to rural entities.  This set-aside will be made available to all eligible entities 
if it is not used up by rural entities. 

 
• The individual grant awards are not to exceed $750,000 for any individual 

hospital or $200,000 for any individual SNF. 
 

• The bills authorize Congress to appropriate from the Medicare Part A Trust Fund 
$93 million per year for the years 2004 through 2013.  The bills authorize 
Congress to appropriate from the Part A Trust Fund an additional $4.5 million per 
year for SNF's over the same time period. 

 
• The bills also call for a series of reports to be made to the House Committee on 

Ways & Means and the Senate Finance Committee providing details of the 
number of grants made, the nature of the projects, the geographic distribution of 
the grants, and any other details that the Secretary may deem appropriate. 

 
Conclusion 

 
Momentum continues to build within both Congress and the Administration around the 
need for an electronic health information infrastructure and the information technology 
(IT) that will support it--to realize the quality, safety and efficiency gains that can only be 
achieved through the use of IT.  This momentum has increased collaboration between the 
public and private sector and has re-framed the debate over these issues from “whether to 
catalyze the creation of a health information infrastructure and supporting IT” to “how 
this will be accomplished”.  
 
In Congress, the coming year will yield the introduction and possibly, the passage of 
legislative proposals that improve the health care system for patients, providers and those 
responsible for population health by incentivizing the development and adoption of an 
interoperable, electronic healthcare information infrastructure and supporting information 
technology.    
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Appendix C: Clinical Decision Support Feature List: Further Descriptions 
and Comments: 
 
This appendix contains detailed explanations of the features listed in the table in the 
section on Clinical Decision Support. 
 
 
1. General Contraindication Decision Support 
 
1a) Allergy checking: Should include allergy checking across drug classes (e.g., 
prescribing a penicillin to a patient with an allergy to cephalosporins) and within drug 
class (e.g., NSAID's). 
 
1b) Drug-drug interaction checking: Should include severity level of the interaction 
(typical electronic drug dictionaries have three to five levels of severity). The application 
could potentially allow users to configure the application to filter out warnings based on 
severity level, although this could potentially be dangerous. Alternatively, lower-severity 
warnings may be displayed in a fashion that makes them visible but doesn’t require a 
direct response from the prescriber. 
 
1c) Drug-condition contraindication checking: For instance, ordering a beta-blocker for a 
patient with asthma, depression, peripheral vascular disease, etc. would trigger a warning 
about possible worsening of the condition. This implies that the application is aware of 
diagnoses, typically via a coded problem list. 
 
1d) Duplicate therapy checking: For instance, the system could provide a warning when a 
drug is ordered for a patient who already has another member of the same class on their 
active medication list (NSAID’s, H2 blockers, etc.). 
 
1e) Adverse effects: symptom monitoring: Recent data from Gandhi et. al. suggests that 
the single most important overlooked item related to ameliorable adverse drug events in 
ambulatory care is side effects that are already occurring in a patient. This feature 
requires that the application is aware of and can interpret reported symptoms (presumably 
recorded with a coded vocabulary such as ICD-9 or SNOMED), or at least can prompt 
users to ask patients about common side effects. 
 
1f) User-defined alerts: User or user organization defines messages that they want to 
appear when particular drugs or drug classes are selected. Examples include "Please 
make sure that drug X has been tried before ordering this drug" (e.g., a form of stepped 
care), or "Don't forget to get a baseline EKG and check the Q-T interval" or "Please 
verify that this patient qualifies as being morbidly obese before ordering this drug." Most 
of these alerts require only the knowledge of the drug itself (level 2), although some may 
need other supporting data as well.  These alerts can be quite simple and effective; they 
(a) provide user organizations with a lot of flexibility; (b) can cover areas typically not 
addressed by data from commercial drug knowledge base vendors; and (c) permit rapid 
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addition of a new warning without waiting for the next scheduled drug knowledge base 
update. 
 
2. Dosing Decision Support 
 
2a) Maximum dose checking: Maximum safe dose for a drug may vary by age, weight, 
and/or indication (as well as liver and renal function). In its crudest form, maximum dose 
warnings may only take broad age categories into account (e.g., <18 yrs, 18-65 yrs, >65 
yrs) and ignore other related factors. Sophisticated dose checking depends on the 
availability of some or all of this information to the electronic prescribing application 
(e.g., indication, weight, lab data). 
 
2b) Minimum dose checking: Probably not as critical for patient safety as maximum dose 
warnings, but same comments apply. 
 
2c) Dose calculation: adult: Rather than just alerting a user to an over- or under-dose, the 
application actually recommends a dose or dose range, ideally taking into account factors 
such as age, weight, renal (and possibly other lab) function and indication. This feature is 
often seen in inpatient CPOE applications, particularly for drugs like aminoglycoside 
antibiotics and chemotherapy agents. 
 
2d) Dose calculation: pediatric: Pediatric dosing tends to vary more than adult dosing and 
more typically requires weight-based calculations (e.g., antibiotic dosing for ear 
infections); arguably, pediatric dosing support in an electronic prescribing application 
should be more robust than adult, though some of the same considerations begin to apply 
again in geriatric populations. 
 
2e) Dose calculation: chemotherapy: This area is as complex as it is important. Difficult 
issues arise for electronic prescribing applications used in outpatient oncology settings, 
particularly surrounding the management of orders for intravenous chemotherapy agents 
administered in the clinic. The feature as listed here applies to dosing support for 
chemotherapy prescriptions to be dispensed at a pharmacy, but could be extended to 
include ordering of drugs to be administered in the clinic (oral or intravenous). 
 
2f) Common sigs: When configuring a new prescription, after a drug is selected, an 
electronic prescribing application can provide a default set of common sigs specific to 
that drug (e.g., for amoxicillin 250 mg capsule, common sigs could include "1 cap po tid" 
and "2 caps po tid"). In addition to being a workflow aid, this represents a subtle but real 
form of proactive clinical decision support. 
 
2g) Structured sigs: Sigs (e.g., "1 cap PO tid") can be treated by electronic prescribing 
applications as text strings or as a set of discrete data items representing dose, dose form, 
route and frequency (e.g., "1," "capsule," "by mouth," "3 times daily"). While structured 
sigs is not itself a form of decision support, it is an important prerequisite for some other 
forms of dosing decision support, such as dose checking.  See more information in the 
Standards and Vocabularies section. 
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3. Laboratory Decision Support 
 
3a) Laboratory results lookup: passive: Lab results are available on the computer, but the 
user has to toggle to a lab results review section and browse for relevant results (e.g., 
renal, hepatic and/or bone marrow function). 
 
3b) Laboratory results lookup: anticipatory: Lab results are not only available on the 
computer, but the prescribing interface anticipates the user's need for relevant data (e.g., 
renal, hepatic and/or bone marrow function) and either displays the data on a prescribing 
screen directly, or provides an iconic representation of normal/abnormal status with quick 
links to actual results. Other examples of this would be anticipatory displays of prior lipid 
values when a lipid-lowering drug is being prescribed, or INR values with warfarin 
prescribing. 
 
3c) Placeholders for prescribing-related lab values: If there is no electronic interface to 
lab results, the prescribing application could still allow for manual entry of lab values 
(especially renal, hepatic and bone marrow function) and could use these entered values 
in dosing calculations. 
 
3d) Drug-lab interaction checking: This does not denote drug interference with lab 
testing. Rather, this refers to drugs being contraindicated or requiring dosage adjustment 
in the presence of certain lab values. The most common situation would be medications 
that are contraindicated or require dose adjustment with abnormal renal function (high 
BUN and/or creatinine). Potassium level, liver function tests, and bone marrow function 
(hemoglobin, WBC, platelet count) are other examples of labs whose results may suggest 
dosage modification or discontinuation of a drug. This implies that the electronic 
prescribing application is integrated with lab data. 
 
3e) Laboratory parameters to monitor: This denotes recommended lab tests to be 
followed with certain drugs, such as liver function with some cholesterol-lowering drugs 
or antifungal drugs, WBC with Clozaril, etc. A lab-integrated electronic prescribing 
application could potentially know what tests should be followed and alert users if 
recommended tests are due or overdue. As opposed to simply having parameters to 
monitor be available for lookup, the feature listed here assumes that the application is 
actually aware of whether or not the recommended monitoring test has been done.  
 
4. Indication-based Decision Support 
 
4a) Drug-to-indication linkages: Denotes the ability to pick a drug and see a list of 
indications associated with that drug. This makes it easier to assign an indication to a 
prescription (this is also a convenient way to capture diagnoses for a problem list, which 
is necessary for condition-contraindication checking for subsequent prescriptions). These 
linkages can include off-labeled indications. 
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4b) Indication-to-drug linkages (order by indication): Denotes the ability to pick an 
indication and see a list of drugs associated with that indication. This helps guide 
decision making, and can be particularly helpful if coupled with formulary data (e.g., 
showing a list of drugs that are available to treat a particular condition and are also on 
formulary). These linkages can include off-labeled indications. 
 
4c) Supports creation of multi-drug regimens: Lets users or user organizations create 
order sets with more than one drug, usually for treating conditions that often require more 
than one drug (e.g., asthma, H. pylori, HIV, sinusitis). This is a form of indication-to-
drug linkage. 
 
4d) Indication-to-regimen linkages: Links regimens to specific indications, so that users 
can see the multi-drug regimens as well as individual drugs when choosing to see therapy 
options for an indication. 
 
4e) Supports (and/or integrated with) active problem list: A patient’s currently active 
problems are needed to drive condition-contraindication checking (i.e., it's difficult to 
deliver a warning that a beta-blocker could worsen a patient's asthma if the application 
isn't aware that the patient has asthma in the first place). Usually, the problem (or 
diagnosis) must be coded in order to be accessible to a drug knowledge base for 
contraindication checking. 
 
4f) Complex protocol integration: Denotes interactive, form-based order sets or protocols. 
These are beginning to appear in commercial inpatient CPOE systems. These protocols 
can include lab monitoring as well as drug orders. Inpatient CPOE examples include 
heparin protocols for patients with DVT or PE, and chemotherapy protocols. 
 
5. Online Reference Material/Knowledge Support 
 
5a) Indications, contraindications, dosing, drug interactions: Online access to drug 
monographs, developed and maintained by the application vendor or a third party.  
 
5b) Linkages to internal or external treatment guidelines: Rather than drug information 
per se, these guidelines would be indication-oriented (e.g., how to treat asthma, 
hypertension, diabetes, CHF, etc.). 
 
6. Miscellaneous Data, Communication and Integration Issues 
 
6a) Monthly (at least) updates of drug knowledge base: e.g., regular updates of the 
electronic dictionary that supports drug selection and allergy/interaction checking. 
 
6b) Electronic interface with reference lab: Supplies data for lab-result-based decision 
support. Typically, this is more difficult to achieve for small practices. 
 

140 



6c) Filled prescription history: Supplied as a report or an interface, based on paid claims 
for patients who have a prescription benefit. Claims history makes it easier to assess 
patient compliance and to detect therapeutic duplications or dosing issues. 
 
6d) Notify pharmacy of overridden alert: Whether via print or electronic message, 
pharmacists need to see what warnings were received and overridden during the 
prescription-writing process; otherwise, they may need to call the physician when the 
same warning appears in the pharmacy system. For the most severe warnings, a 
redundant phone call to verify override isn't necessarily a bad idea. 
 
7. Formulary, Cost, Prescription Benefit 
 
7a) Formulary status (on versus off): Denotes the simple display of whether a drug is on- 
or off-formulary. 
 
7b) Preferred status: Even if a drug is on-formulary, there may be other on-formulary 
drugs in the same therapeutic class that are "preferred" for that patient's prescription 
benefit. 
 
7c) Pointers to on-formulary/preferred drugs: Users can be frustrated if they look up a 
drug only to find out it is off-formulary, and then have to keep looking until they find one 
that is on-formulary. Direct pointers from off- to on-formulary, and from non-preferred to 
preferred drugs, alleviates this problem. 
 
7d) Prior authorization management: Some drugs may be on-formulary, but only with 
prior authorization. The application could alert users to prior authorization status and 
requirements (e.g., "need a positive KOH smear to obtain prior auth for this drug when 
used for toenail fungus"), and potentially could expedite the approval process (e.g., 
format and send a fax or electronic communication with documentation required for prior 
authorization). 
 
7e) Cost to patient: Some patients may not fill a prescription once they learn of their out-
of-pocket costs, or they may call or return to their physician to request a less expensive 
alternative. The electronic prescribing application could alert physicians and patients to 
out-of-pocket costs (e.g., co-pay information if the patient has a prescription benefit, or 
estimated retail cost if they don't). Estimating actual cost to patient is both difficult and 
risky, since it may involve knowing exactly what brand and/or package size a pharmacist 
dispenses, and this usually can’t be known until after the prescription is sent to the 
pharmacy. 
 
7f) Pharmacies in network: For patients with a prescription benefit, not all pharmacies 
participate in their benefit plan. It can be helpful to know this before a prescription is 
carried, faxed, or transmitted by EDI to a non-participating pharmacy. This information 
should include whether or not mail order is included in their pharmacy benefit (patients 
are often unaware of this and/or how to enroll). 
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Appendix D: Sample Implementation Plan 
 

Sample Implementation Plan for Electronic Prescribing System 
 
 
Introduction 
 
Good implementation is critical to the success of any electronic prescribing 
project. The most intuitive software and cutting edge hardware will not stand on 
its own without a solid implementation plan. This paper will provide a sample 
high level project plan for implementing an electronic prescribing application. 
The milestones of this plan are divided into six major steps: 
 
Step One: Establish Expectations 
Step Two: Gain Commitment 
Step Three: Develop Detailed Plans 
Step Four: Construct the System 
Step Five: Go Live 
Step Six: Continuous Improvement 
 
Details of each of these steps are listed on the following pages. 
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SAMPLE PROJECT PLAN 
 
Step One: Establish Expectations 
 
1A. Establish Goals 
 

• Identify short term goals 
• Identify long term goals 
• Describe new processes 
• Communicate goals to all users 

 
1B. Gather Information 
 

Assess readiness for electronic prescribing: 
• Ability of local pharmacies to accept electronic prescriptions 
• State regulations 
• Office systems cost/difficulty for conversion of information  
• Office staff comfort with computer tools  

 
Project size 
 
Project context: 
• Is this part of a larger project such as an eventual EMR implementation 
• Will the project be staged by functionality used, by floors, by departments or by 

other criteria 
 

Target dates 
Current hardware 
Current staff 
 
Interfaces needed: 
• PMIS (generally required for successful implementation) 
• Lab 
• E-Prescribing connectivity hubs 

 
Interface Notes: 

• Demographic interfaces can be done real-time or batch or screen-scraping, 
but information must be present before the clinician sees the patient. 

 
• Some electronic prescribing vendors may provide batch or real-time 

access to a patient’s dispensed prescription claims history available from 
that patient’s pharmacy benefit manager. While the practice does not need 
to be involved with implementing or maintaining this connection, there are 
patient consent issues involved that need to be addressed by the practice. 
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1C. Initial Meeting 
 
Meet staff 
Walk through site 
 
Identify hardware needs: 
• Handheld devices? 
• Access points? 
• Wireless network? 
• Additional PCs or laptops? 

 
Identify software needs: 
• Correct operating systems? 
• Correct Internet browsers? 
• Any other software needs? 

 
1D. Assemble Project Team 
 
Select hardware source if needed 
Identify project leader 
Identify team members 
Clarify roles 
 
1E. Analyze Workflow 
 
Analyze processes 
Identify process changes 
Validate hardware locations 
Identify impact on staff 
Identify training needs 
Identify impact on others such as local pharmacies, patients and plan commutations such 
as letters for them 
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Step Two: Gain Commitment  
 
 
2A. Staff Kick-off Meeting 
 
Demonstrate software 
Identify obstacles 
Identify process changes 
Solicit participation 
Introduce project 
 
2B. Confirm Goals  
 
Confirm short term goals 
Confirm long term goals 
Confirm new processes 
Communicate goals to all users 
 
2C. Confirm Interface Availability (see Electronic Prescribing Component List, Error! 
Reference source not found., for detailed information) 
 
Identify data to transfer 
Identify development 
Identify transfer protocol 
Determine timeline 
Determine cost 

 
Gaining Commitment Notes: 
 

• The organization needs a fundamental commitment with clinician champions and 
administrative champions to drive adoption. The clinician champions should be 
formal or informal leaders who have the ability to influence other clinicians. 

• It takes about 21 days to change behavior, so champions should plan for at least that 
length of time to be involved in coaching others in the office. 
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Step Three: Develop Detailed Plans 
 
 
3A. Assemble Detailed Project Plan 
 
List all tasks 
Identify dependencies 
Assign responsibility 
Identify time line targets 
Share with participants 
 
3B. Agree to Project Plan 
 
Reviewed by participants 
Timelines validated 
Task list validated 
Agreed on by participants 
 
3C. Implement Project Plan 
 
Regular team meetings 
Report on progress 
Identify delays/problems 
Refine project plan 
Share with participants 
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Step Four: Construct System 
 
4A. Install and Certify Hardware 

 
Complete remodeling if needed 
Access points, cabling and phone lines if needed 
Install hardware if needed 
Test operation 

 
4B. Install and Certify Software 

 
Access application 
Install other software if needed 
Test software operation 
Set up training system if available 
 
4C. Customize System Setup  
 
Gather setup information: 
• local pharmacy lists 
• formulary mappings 
• staff security/privileges  
 
Set up live system 
Begin pre-load of patient problem, medication and allergy histories 
Set up training system 
Fine-tune processes 
Document new processes 
 
Constructing System Notes: 
 
There are a number of approaches to loading previous patient data: 
• Obtain previous medication and problem lists from PBMs or PMIS systems. 
• Abstract medication histories of all patients, or a selected subset of active patients, 

from charts or other systems when the electronic prescribing system is first 
implemented. 

• Allow extra time for each patient the first time they are seen post-live and collect 
updated medications and problem histories at intake. 

• Look ahead at scheduled patients 48 hours in advance and abstract their histories just 
prior to their visit. 

 
Combinations and variations of the above approaches can be selected based on the needs 
and resources of the practice. 
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Depending on the sources of formulary data, a one-time mapping of individual insurers to 
the relevant formulary may need to be done during system setup.  
 
4D. Test Interface Linkages (see attached Electronic Prescribing Component List for 
detailed information) 
 
Test communications 
Transfer sample data  
Scrutinize data quality 
Rework as needed 
Write procedures 
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Step Five: Go Live 
 
5A. Train Staff 
 
Remedial Keyboard and Windows if needed 
Application and Process training 
Confirm new processes with simulation 
Practice in teams 
 
5B. Transfer Live Data through Interface 
 
Register patients 
 
5C. Online Operation 
 
Begin with initial tasks 
Start up support 
Confirm ongoing support processes 
Problem resolution 
Process fine-tuning 
 

Go Live Notes: 
 

• Office staff is crucial to the success of the project. Do not focus training just on 
clinicians. 
 

• Office workflows for new prescriptions, refills and renewals should be mapped 
out in detail well in advance of go live date. Do not wait until go live day and try 
to “wing it.” 
 

• Training costs can be a barrier, for both vendors and small offices. Explore 
creative training ideas such as CD-ROMs, webinars, web-conferencing and other 
forms of remote training. A well-written, user-friendly electronic prescribing tool 
should not average more than 2 hours of training per user. 
 
At Go Live, it is important to create a “drop dead” date in which the medication 
list in the electronic prescribing application is considered the primary and current 
list. This will need to be reinforced vigilantly until every staff member relies on 
that list for both current updating and when sharing information about the patient 
with other clinicians, etc. Do not allow the paper chart to be a “shadow chart” 
with partial medication information about patients as this can result in harm to 
patients and liability to the practice due to incomplete information. 
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Step Six: Continuous Improvement 
 
6A. Process Improvement 
 
Evaluate data quality  
Evaluate new processes 
Identify staff trained but not using the system 
Take corrective action  
Solicit feedback 
 
6B. Technology Advancements 
 
Evaluate hardware 
Software enhancements 
New technologies 
Expanded use of features 

 
Continuous Improvement Notes: 
 

Once the application is live, the implementers will need to strike a reasonable balance 
between being responsive to user change requests and letting the users get some 
experience with the system before introducing numerous changes. Many implementers 
have found that they start out with a very long list of change requests in the first few 
weeks of use, but that many of these items resolve themselves as users figure out ways to 
use the system that do not require system or process changes.  In general, it is important 
to be responsive to all concerns, making sure that the users know you are paying attention 
to them, and then to carefully determine which concerns are due to natural startup factors 
and which are real problems that will require a system change. 
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