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Meaningful Use of Electronic Prescribing 
in 5 Exemplar Primary Care Practices

ABSTRACT
PURPOSE Successful use of electronic prescribing (e-prescribing) is a key require-
ment for demonstrating meaningful use of electronic health records to qualify 
for federal incentives. Currently, many physicians who implement e-prescribing 
fail to make substantial use of these systems, and little is known about factors 
contributing to successful e-prescribing use. The objective of this study was to 
identify successful implementation and use techniques.

METHODS We conducted a multimethod qualitative case study of 5 ambulatory 
primary care practices identifi ed as exemplars of effective e-prescribing. The 
practices were identifi ed by a group of e-prescribing experts. Field researchers 
conducted in-depth interviews and observed prescription-related workfl ow in 
these practices.

RESULTS In these exemplar practices, successful use of e-prescribing required 
practice transformation. Practice members reported extensive efforts to redesign 
work processes to take advantage of e-prescribing capabilities and to create spe-
cifi c e-prescribing protocols to distribute prescription-related work among practice 
team members. These practices had substantial resources to support e-prescribing 
use, including local physician champions, ongoing training for practice members, 
and continuous on-site technical support. Practices faced considerable challenges 
during use of e-prescribing, however, deriving from problems coordinating new 
work processes with pharmacies and ineffective health information exchange that 
required workarounds to ensure the completeness of patient medical records.

CONCLUSIONS More widespread implementation and effective use of e-prescribing 
in ambulatory care settings will require practice transformation efforts that focus 
on work process redesign while being attentive to effects on patient and pharmacy 
involvement in prescribing. Improved health information exchange is required to 
fully realize expected quality, safety, and effi ciency gains of e-prescribing.

Ann Fam Med 2011;9:392-397. doi:10.1370/afm.1261. 

INTRODUCTION

P
rescription drugs are among the most commonly used treatments in 

primary care, and the prescribing process has been a central target 

of primary care transformation efforts. Early efforts to transform 

prescribing focused on electronic prescribing (e-prescribing) as an initial 

step that could be achievable for most practices.1 Although 234,000 US 

physicians have adopted e-prescribing over the last decade, many adopt-

ers revert to handwriting for most of their prescriptions.2-4 The American 

Recovery and Reinvestment Act of 2009 (ARRA) created a new program 

to promote the “meaningful use” of more-comprehensive electronic health 

record (EHR) systems.5 The meaningful use criteria include requirements 

that prescribers transmit 40% of permissible prescriptions electronically 

using certifi ed EHR technology in order to qualify for incentive pay-

ments.6 Although incentives are likely to spur adoption of e-prescribing, 

experience to date suggests that a majority are likely to fall short of the 

meaningful use mark.7 New approaches to e-prescribing adoption are thus 
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needed if federal policy goals are to be achieved and 

practices are to qualify for incentive payments.

Previous work has documented some of the chal-

lenges faced by those adopting e-prescribing in 

primary care settings, including unrealistic expecta-

tions among users, inadequate technical support, and 

poor functioning of the technical infrastructure for 

e-prescribing.8,9 These challenges have slowed adop-

tion while leading some early adopters to either aban-

don e-prescribing or delegate its use to support staff, 

thereby neutralizing its potential to infl uence prescrib-

ing decisions.8,10 Nonetheless, some e-prescribers have 

successfully transformed their practices to make use of 

the technology, and lessons from these successes can 

inform wider adoption of e-prescribing.

We present fi ndings from a study of practices 

that have successfully adopted and meaningfully used 

e-prescribing to identify key lessons for primary care 

transformation efforts.

METHODS
We conducted a comparative case study among 5 

exemplar e-prescribing practices. Successful strategies 

were identifi ed at each site and then compared, across 

sites, to identify generalizable lessons. Exemplar sites 

were identifi ed in collaboration with an Expert Advi-

sory Committee (EAC), composed of executives whose 

organizations had been involved with e-prescribing 

implementation initiatives (Supplemental Table 1, avail-

able at http://www.annfammed.org/cgi/content/

full/9/5/392/DC1). First, EAC members identifi ed 

practices that submitted a high volume of their 

prescriptions electronically and had innovative imple-

mentation processes. Second, we purposively sampled 

from that group to ensure inclusion of safety net set-

tings, practices of varying size, practices that had 

implemented e-prescribing in the context of a full EHR 

adoption, and those that implemented e-prescribing as 

a stand-alone application. An advance questionnaire 

was used to ensure that practices met the criteria of 

our purposive sample (Supplemental Appendix, avail-

able at http://www.annfammed.org/cgi/content/

full/9/5/392/DC1).

From March to May 2009, we conducted 3-day 

site visits at each practice that included in-depth 

interviews with practice members and observations of 

practice culture and prescribing processes. During site 

visits, we checked observations with practice members 

to ensure accuracy of fi eld notes. Interview transcripts, 

fi eld notes, and responses to the advance question-

naire were entered into ATLAS.ti software (ATLAS.

ti Scientifi c Software Development GmbH, Berlin, 

Germany) for coding and analysis by a multidisci-

plinary team using a template organizing style.11 Cod-

ing proceeded in a 3-stage process. We used an initial 

codebook to code data from 1 practice and to develop 

a shared understanding of code defi nitions and use. 

Next, we coded data from a second practice indepen-

dently, and discrepancies were resolved through group 

consensus, refi ning code defi nitions where necessary. 

The remaining data were coded independently by 2 

coauthors (J.C.C., R.S.E.), and discrepancies were 

resolved by consensus. Coding reports were generated 

and analyzed using a grounded theory approach to 

identify common themes and to select representative 

text segments.12

Institutional review boards at UMDNJ-Robert 

Wood Johnson Medical School, RAND Corporation, 

and University of California at Los Angeles approved 

the study.

RESULTS
All sites were ambulatory primary care practices of 

varying size and organizational affi liation (Table 1). 

Three sites used an e-prescribing system that was 

integrated with an EHR, whereas 2 sites used a stand-

alone e-prescribing system. All sites had substantial 

on-site information technology (IT) resources to 

supplement vendor-provided services. Meaningful use 

of e-prescribing in these practices proceeded through 

3 phases: planning, implementation, and use. Best 

practices for each of these phases are described below 

and summarized in Table 2. As indicated in Table 2 

and in the descriptions below, many of the strategies 

associated with successful uptake of e-prescribing were 

important across phases.

Planning
Technical support and planning teams worked with 

sites before implementation to understand existing 

work processes and how these could be affected by 

e-prescribing. The value of this work was often not 

appreciated until after implementation:

We spent tons and tons of time, initially before we got the 

system…went through every step of everything we did…I 

didn’t quite get…why we were spending so much time. But 

now I see that’s what made it easier. …Every step of every-

thing every person does in the offi ce had to be transformed.

Some practice members understood from the out-

set that using e-prescribing would require a shift in 

work processes:

It’s not doing the same thing you’ve always done but now 

doing it electronically. It’s different. It’s a ton of workfl ow 

changes. You have to change the way you do business. …

You’re going to do a different job now.
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Workfl ow redesign among exemplar sites typi-

cally included standardizing previously idiosyncratic 

documentation patterns. Planning teams developed 

protocols that allowed for standardized handling of 

prescription renewals by nonphysician practice mem-

bers. At one site, such protocols served as the basis for 

a care management system focused on ensuring reliable 

follow-up for patients with chronic conditions. Once 

the practices implemented e-prescribing, staff with 

newly assigned prescribing tasks expressed increased 

job satisfaction and a greater sense of professionaliza-

tion. One nurse expressed appreciation for the expan-

sion of her responsibilities: “I have skills, and I can do 

more. So, then they got a protocol, which is absolutely 

wonderful.” Another site developed a centralized offi ce 

in which pharmacy technicians handled renewals and 

reported “the technicians feel empowered and profes-

sionalized, and the doctors feel like they have been 

able to return to what doctors are supposed to do…

they make decisions.”

Implementation planning among exemplars often 

included formal communications with pharmacists and 

patients to introduce the new e-prescribing processes. 

Some practices developed a written explanation for 

how e-prescribing affected common work processes 

and referred to this when interacting with patients 

and pharmacies. One practice provided prescription-

sized handouts for patients explaining the benefi ts of 

e-prescribing to the patient on one side and providing 

information to pharmacists regarding where to fi nd 

electronically transmitted prescriptions on the other 

(Supplemental Figure 1, available online at http://

www.annfammed.org/cgi/content/full/9/5/392).

Three practices had an identifi able and 

respected physician champion who played key plan-

ning roles and articulated a clear vision for use of 

e-prescribing technology. Champions enhanced imple-

mentation success through their understanding of 

practice needs, their problem-solving skills, and their 

roles as opinion leaders. In the 2 sites without a clear 

physician champion, support from practice leaders 

for e-prescribing was essential. At both of these sites, 

the decision to e-prescribe was seen as a good busi-

ness decision and was supported by the larger medical 

group, which then in turn provided the necessary plan-

Table 1. Characteristics of Exemplar Electronic Prescribing Practices

Practice No. 
and Structure Type Records

Nature 
of eRx

No. of 
eRx Users

Source of 
IT Support

No. of 
Rx/Montha

No. of 
Visits/Yeara

1.  Part of an IPA Internal medicine, 
pediatrics

Paper Stand-alone 4 at site/1 CMA 
responsible

IPA (through 
contractor)

1,600 12,000

2.  Part of medi-
cal group

Multiple-specialty 
practice

EHR Integrated 25 at site/2 RNs 
responsible

Internal 
department

9,839 112,000

3.  Associated 
with hospital

Pediatrics Hybrid paper 
and EHR 

Integrated 8 at site/4 RNs 
responsible

Hospital 1,176 22,468

4.  Associated 
with hospital

Internal and fam-
ily medicine

EHR Stand-alone 10 at site/3 RNs 
responsible

Hospital 8,000 25,000

5.  Part of medi-
cal group

Multiple-specialty 
practice

EHR Integrated 60 at site/5 phar-
macy techni-
cians dedicated

Internal 
department

– –

CMA = certifi ed medical assistant; EHR = electronic health record; eRx = electronic prescribing; IPA = independent physicians association; IT = information technology; 
RN = registered nurse; Rx = prescription. 

Note: Prescribers are physicians, physician assistants, or nurse practitioners. Sources were advance questionnaires, and interviews conducted by and observations made 
by coauthors. 

a Estimates provided by practice leaders; leaders of practice 5 did not provide estimates. 

Table 2. Best Practices at Each Phase 
of Electronic Prescribing Adoption

Phase Best Practices

Planning Identify organizational champion and/or sup-
portive leader

Examine existing work processes to determine 
how these might be affected by implementation

Plan workfl ow and work process changes, stan-
dardize data entry processes, and develop 
protocols

Introduce pharmacists and patients to new 
processes

Implementation Provide comprehensive, on-site training pro-
gram focused on communicating benefi ts of 
e-prescribing to practice members, test runs 
with software, and introduction to new work 
processes, standards, and protocols

Identify and train super users

Ensure availability of ongoing technical support
Use Assess accuracy of formulary information 

(through communication with pharmacies)

Monitor pharmacy and patient compliance with 
new work processes

Ensure completeness of medication history infor-
mation in the medical record through work-
arounds for paper prescriptions

Analyze and modify work processes as needed

Ensure availability of ongoing technical support
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ning and technical resources to ensure success. Physi-

cian champions continued to serve important roles 

during implementation and use.

Implementation
Four sites had technical support departments focused 

on training and implementation. In the remaining site, 

similar support was provided by an outside organiza-

tion through a contractual arrangement. In all cases, 

technical support included providing real-time solu-

tions for problems encountered during implementation, 

such as adjusting automated drug-drug interaction 

alerts to better match system sensitivity with the user’s 

expertise. Technical support was also essential for 

helping practices create strategies to use medication 

lists and drug dictionaries effectively. All practices 

had ongoing access to technical expertise throughout 

the implementation phase. This IT expertise included 

both hardware and software support. In sites affi liated 

with larger organizations, practices had access to “help 

desk” telephone-based assistance in addition to regular 

on-site visits from technical support staff.

Implementation at each practice included compre-

hensive training and education strategies that com-

municated the rationale for e-prescribing and built 

familiarity with key system features. Formalized educa-

tion for practice members emphasized the benefi ts of 

e-prescribing and focused on setting realistic expecta-

tions about technology capabilities. Training often 

included hands-on exercises and access to the software 

before implementation. Practices instructed members 

regarding new work processes, such as standards for 

where free texting (entry of text in the user’s own 

words) was permitted and where it should be avoided 

in the e-prescription process.

Practices typically designated “super users,” who 

received more extensive training than other members 

of the health care team and were then given greater 

access to program features and settings than regular 

users. Super users were thus able to assist with imple-

mentation by quickly addressing frustrations of new 

users, troubleshooting problems, and helping prevent 

interruptions in workfl ow that might lead to rejec-

tion of the technology. Specifi c tasks of super users 

included “locating a template, setting up preferences, 

…printers not working…just little things like that.” 

Some practice champions were also super users. One 

champion/super user set up templates for commonly 

used prescriptions enabling users to click on appropri-

ate prescription instructions rather than typing them 

in each time. Super users thus played a key bridging 

role between the clinical staff and the technical sup-

port staff. This role was seen as essential to successful 

implementation.

Use
After e-prescribing implementation, exemplar sites con-

tinued to actively address challenges and diffi culties 

that they encountered. At one practice, a user group 

was formed to share strategies for fi nding particular 

medications in the system and for customizing user 

preferences. At another practice, physicians worked 

together with physician champions or super users to 

create multiple “favorites” lists customized for specifi c 

patient types.

Nonetheless, the practices experienced ongoing 

challenges with use of e-prescribing. In all sites, e-pre-

scribers continued to report low levels of confi dence in 

formulary, benefi t, and medication history data pres-

ent in their systems and derived through information 

exchange. Even though certifi ed e-prescribing systems 

are generally capable of conducting transactions to 

check patients’ insurance coverage, download medica-

tion history based on prescription drug claims, and 

match prescriptions to formulary and benefi t informa-

tion for the patients’ plan, all practices faced challenges 

with using these data. Reported one physician:

(It’s) not that good in our system because…(what we get is) 

not necessarily…(the) formulary…(from) the health plan. 

…I’ve pretty much learned on my own which health plan 

favors what…(but) I would love to see (the system) really 

refl ect what’s the true lower copay for a patient.

This lack of confi dence in formulary data limited 

the potential for using e-prescribing to offer more 

cost-effective prescriptions to patients. Prescribers also 

expressed a lack of confi dence in the completeness of 

patient-specifi c data presented in e-prescribing sys-

tems, and many developed parallel systems for collect-

ing and maintaining medication history data, thereby 

limiting potential work effi ciencies.

Another problem faced by these sites was the 

receipt of prescription renewal requests via fax, even 

when the original prescription had been transmitted 

electronically. Such receipt required sites to manually 

enter faxed renewal requests into their system to main-

tain record integrity. Although practices attempted to 

communicate with pharmacies and patients regarding 

e-renewal processes, practice members reported that 

pharmacies often lacked an awareness or understand-

ing of the problem. One offi ce manager said:

You get (faxed renewals from pharmacies) and the fax says, 

‘Bogged down with paper? Use our electronic refi lls!’ So, 

we had someone calling them and saying why did you send 

this by fax?…They’d say ‘We don’t fax.’…(Actually) it’s auto-

mated…(and) they have no clue how their systems work.

This problem continued despite efforts to register 

prescribers as accepting e-refi ll requests through the 
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Surescripts routing network. Some practice members 

reported that pharmacies preferred to trust their own 

systems regarding prescriber and practice contact 

information rather than rely on the Surescripts data-

base. Doing so led to data discrepancies that then con-

verted e-prescriptions to faxed prescriptions.

Recent Medicaid program changes requiring the 

use of security forms with wet signatures (handwritten 

signatures) for certain medications created additional 

challenges for these practices because these prescrip-

tions had to be manually recorded to ensure the com-

pleteness of patient records:

We have to print them out and fax them to the pharmacy…

(since) it has to be a wet signature…. We’ve taken 10 steps 

backwards for all the work we’ve done to get e-prescribing 

going.

Some sites also reported diffi culties sending 

e-prescriptions to mail order pharmacies or Veterans 

Administration pharmacies. In each of these sites, 

these technical challenges required the development 

of workarounds. Access to technical support from IT 

support departments, either within the practice or 

available as needed, and experience with work pro-

cess redesign developed throughout the planning and 

implementation phases were essential for ensuring 

that these diffi culties did not lead to abandonment 

of e-prescribing.

DISCUSSION
E-prescribing features prominently among the tech-

nologies that are expected to transform health care in 

the near future, offering the potential to increase medi-

cation safety through the use of automated alerts deliv-

ered at the point of care, reduce costs through greater 

use of generics and lower-cost medications, and reduce 

call-backs due to poor handwriting.13,14 The plan-

ning, implementation, and use strategies followed by 

exemplary sites suggest some factors that may enable a 

broader range of practices to achieve meaningful use. 

We found that successful adoption of e-prescribing 

required substantial investments of planning time and 

the ongoing transformation of work processes. Specifi -

cally, it required that practices (1) have at least 1 prac-

tice member able to articulate the importance of e-pre-

scribing within the process of clinical care delivery; (2) 

develop communication strategies for introducing and 

orienting patients and pharmacies to e-prescribing pro-

cesses; (3) have access to technical support throughout 

the implementation process capable of responding to 

problems before user frustration impeded adoption 

success; and (4) focus on transforming work processes 

to effectively incorporate e-prescribing.

Careful planning and implementation of redesigned 

work processes was a common element among all exem-

plar sites. In particular, all practices had implemented 

protocols allowing offi ce staff to assist in handling 

prescription renewal requests, thus helping to offset the 

extra time that e-prescribing often takes for prescribers 

to generate prescriptions.15 In addition, we found that 

the staff in exemplar practices typically welcomed the 

opportunity to expand their job responsibilities.

The Health Information Technology for Economic 

and Clinical Health Act (HITECH) provisions of 

ARRA have established health IT regional extension 

centers (RECs) intended to provide practices with 

technology implementation assistance.16 Our fi ndings 

suggest that the RECs will serve an important role in 

fostering adoption of health IT in that all of the suc-

cessful practices we observed had strong external assis-

tance for making the transition to e-prescribing. Key 

elements of this assistance included technical support 

for setup and troubleshooting for hardware, software, 

and network connections. At 4 sites, this support was 

delivered by internal IT staff, while the 5th site suc-

cessfully used their independent physician association 

to contract for this support, an approach that is more 

likely to be followed by the majority of smaller prac-

tices in the United States.

Furthermore, technical support appeared to work 

best when support personnel were readily available to 

visit practices for setup, training, and troubleshooting. 

By contrast, technical support in sites that struggled or 

failed with e-prescribing in an earlier study appeared 

to be less accessible, spend less time in the practice 

near the launch time, exhibit longer lags in response 

to support calls, and deliver more support by tele-

phone rather than in person.8 These fi ndings regard-

ing appropriate levels of technical support should be 

considered when determining the extent of services 

offered by the RECs.

The qualitative methods that we used to examine 

these practices helped us to identify factors associated 

with successful implementation and use of e-prescrib-

ing in these sites; however, our study is limited in that 

these methods do not allow us to determine the rela-

tive importance of individual factors. An assessment of 

their relative importance would require a larger obser-

vational study, and the fi ndings from such a study 

would be of obvious benefi t to primary care practice 

leaders as they work toward more meaningful use of 

this technology. In addition, because we did not inter-

view patients in this study, we were unable to directly 

determine what role they played in the implementa-

tion process.

E-prescribing is seen as one way to reduce health 

care costs by helping prescribers and patients select 
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effective but lower-cost medications.17,18 Reducing 

patient costs could address a common barrier to adher-

ence to medication therapies.19,20 To realize these aims, 

however, our study suggests that better function-

ing health information exchange for e-prescribing is 

needed. The accuracy and completeness of individual 

patient formularies and medication histories presented 

and exchanged in e-prescribing systems still falls short 

of prescribers’ expectations. Providing such informa-

tion reliably will be essential if e-prescribing is to con-

tribute effectively to the improved safety, quality, and 

cost-effectiveness of health care.

The HITECH provisions of ARRA are designed 

to encourage widespread EHR and e-prescribing use 

after a large, but relatively short-term, investment. Our 

results suggest that e-prescribing success, and likely 

that of other health ITs, will require a longer-term 

commitment to supporting practice transformation, 

suffi cient resources to aid in making these changes, and 

improvements to the infrastructure for health informa-

tion exchange.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/9/5/392.
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