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Abstract
Objectives—To understand how community pharmacists use electronic prescribing (e-
prescribing) technology; and to describe the workflow challenges pharmacy personnel encounter
as a result of using e-prescribing technology.

Design—Cross-sectional qualitative study.

Setting—Seven community pharmacies in Wisconsin from December 2010 to March 2011

Participants—16 pharmacists and 14 pharmacy technicians (in three chain and four independent
pharmacies).

Interventions—Think-aloud protocol and pharmacy group interviews.

Main outcome measures—Pharmacy staff description of their use of e-prescribing technology
and challenges encountered in their daily workflow related to this technology.

Results—Two contributing factors were perceived to influence e-prescribing workflow: issues
stemming from prescribing or transmitting software, and issues from within the pharmacy.
Pharmacies experienced both delays in receiving, and inaccurate e-prescriptions from physician
offices. Receiving an overwhelming number of e-prescriptions with inaccurate or unclear
information resulted in significant time delays for patients as pharmacists contacted physicians to
clarify wrong information. In addition, pharmacy personnel reported that lack of formal training
and the disconnect between the way pharmacists verify accuracy and conduct drug utilization
review and the presentation of e-prescription information on the computer screen significantly
influenced the speed of processing an e-prescription.

Conclusion—E-prescriptions processing can hinder pharmacy workflow. As the number of e-
prescriptions transmitted to pharmacies increases due to legislative mandates; it is essential that
the technology that supports e-prescriptions (both on the prescriber and pharmacy operating
systems) be redesigned to facilitate pharmacy workflow processes and to prevent unintended
consequences, such as increased medication errors, user frustration, and stress.
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Introduction
Community pharmacies were forerunners in adopting various types of health information
technology (HIT) to improve patient care.1 Electronic prescribing (e-prescribing) is one
form of HIT that is increasingly being used in pharmacies.2 E-prescribing is defined as the
direct computer-to-computer transmission of electronic prescriptions (e-prescriptions) from
prescriber offices to community pharmacies.3 E-prescribing is being used in different
clinical settings to reduce medication errors and improve efficiency.4 Consequently the
number of e-prescriptions are received in pharmacies is increasing annually.2 In 2011, over
570 million e-prescriptions were received in pharmacies in the US as compared to only 320
million in 2010.2 As the adoption of e-prescribing in the US healthcare system grows, it has
become necessary for community pharmacies to rapidly adapt to this change in delivery of
healthcare.

Questions have arisen regarding e-prescribing technology’s ability to facilitate or hinder
safety and efficiency of dispensing in pharmacies. The use of technology to generate
prescriptions also has been reported to result in medication errors such as wrong drug,
wrong patient, wrong and drug directions due to inaccurate or omitted information.5 One
study reported that one in 10 computer generated prescriptions received in pharmacies had at
least one medication error and a third of these errors were potentially harmful.6 Only a few
studies have investigated the consequences of receiving e-prescriptions in pharmacies.
Results from these studies indicate a growing concern among community pharmacists about
the patient safety implications related to new kinds of medication errors and information
omissions caused by the use of e-prescribing.5, 7 E-prescribing may be a threat to medication
safety related to prescription processing in community pharmacies.5

E-prescribing processing is gradually becoming an integral part of community pharmacy
workflow. Pharmacy workflow generally refers to a series of tasks that are performed in
order to dispense medications to patients safely and efficiently. Workflow processes and
design can significantly affect patient care in community pharmacies. The use of automation
in pharmacies has been associated with improved workflow efficiency.8 However,
implementation of HIT such as e-prescribing in the healthcare settings has been reported to
result in changes and disruptions in normal workflow that may negatively affect patient
care.9 Indeed, one study reported that community pharmacists required an average of 6.07
minutes to resolve problematic e-prescription orders5; this suggests that issues arising from
e-prescribing use in community pharmacies may slow down pharmacy regular workflow.

Objectives
We sought to understand how community pharmacy personnel use e-prescribing technology
and to describe their perspectives regarding workflow challenges encountered when utilizing
e-prescribing.

Methods
Sampling and Recruitment of Participants

We selected community pharmacies that met the following inclusion criteria: must be a
retail community pharmacy, must process at least 10 e-prescriptions daily, and must initiate
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the processing of e-prescriptions from the electronic order. These inclusion criteria were
developed to ensure recruitment of pharmacies that were familiar with e-prescribing and
used the technology as originally intended by designers.

Pharmacies were initially recruited through the Pharmacy Society of Wisconsin (PSW) “Fast
Facts” email listserv in December 2010. Fourteen pharmacists and sixteen technicians (at
least four workers from each pharmacy) were recruited from participating pharmacies
through the pharmacy manager. Written informed consent forms were obtained from all
participants and human subjects’ approval for the study was granted by the researchers’
Institutional Review Board.

Data Collection
A qualitative data collection approach was used to provide an in-depth and detailed
description of workflow practices when using e-prescribing technology in pharmacies. Data
were obtained using two qualitative data collection techniques: think-aloud protocol and
pharmacy group interviews. We employed two qualitative data collection methods to ensure
validation of information provided by each participant. The combination of these methods
provided in-depth information and triangulation on the workflow challenges, mental recall,
and information needs of pharmacy personnel when processing e-prescriptions.

Think-aloud protocol (TAP)—TAPs are used by human factors researchers to provide
procedural information on tasks. In TAP, participants verbalize their task performance to
yield insight into cognitive components of the task. 10–13 This method was used to elucidate
the stepwise processing of an e-prescription and to identify pharmacy personnel’s cognitive
and information needs when handling e-prescriptions. TAP took place between January and
February 2011and involved the primary investigator observing pharmacy staff use e-
prescribing and taking field notes. Responses from the TAPs were audio recorded and
transcribed. The duration of TAP ranged from two to five hours as two to three pharmacy
staff (one pharmacist and one or two technicians) were observed in each pharmacy. Fifteen
pharmacy staff took part in this phase of data collection.

Pharmacists and technicians were observed processing at least five consecutive e-
prescriptions. Prior to each TAP session, participants were instructed with examples on how
to think-aloud each aspect of handling the e-prescription. As an e-prescription was
transmitted to the pharmacy, the pharmacist or technician was observed and questioned
about their dispensing workflow. With every step in the dispensing process, pharmacy
personnel were asked to verbalize what they were doing, their thoughts, what information
was needed to fulfill each step, information that needed clarity, and how they would proceed
to the next step.

Pharmacy group interviews—Interviewing has been found to be useful in capturing
information on user-computer interactions in actual clinical work environments which are
chaotic complex, and difficult to simulate in laboratories during usability testing.14 Within-
pharmacy group interviews provide insight into things which are not easily observed and can
provide perspectives of multiple users of the same organization and dispensing system.
Events related to the technology use which do not occur frequently can be readily described
by someone who has been using the technology for months or years. Data were collected by
interviewing pharmacists and technicians who frequently process e-prescriptions in the
pharmacy team with the aim to take advantage of their insight into how e-prescribing is
impacting pharmacy workflow. These interviews were scheduled two weeks after the TAPs
were conducted.
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Seven group interviews were conducted between February and March 2011 to clarify
information provided during the think-aloud sessions and to provide additional information
on past experiences using this technology. For each pharmacy interview, the pharmacy
manager selected four pharmacy personnel (two pharmacists and two technicians) that were
interviewed for about one hour. A semi-structured interview guide was used to ask
pharmacy personnel about their experiences with e-prescribing and how they perceived e-
prescribing impacted their workflow. Prior to commencing the interview, the participants
were reassured of the confidentiality of the information obtained. All responses from the
seven group interviews were audio recorded and transcribed verbatim for analysis.

Data analysis—The data obtained from the TAPs and the group interviews were subjected
to qualitative thematic analysis. Thematic analysis involved identifying themes or patterns
within data. Audio tapes of TAPs and interviews were transcribed for analysis. The primary
investigator initially reviewed to identify recurrent themes relevant to e-prescribing in all
seven community pharmacies. Identified themes and subthemes were vetted and refined by
the co-investigator. Verbatim quotes reported during TAPs and interviews are provided in
the results section to enable readers to assess the concordance between original data and the
researchers’ interpretation. Methodological triangulation was conducted to validate the data
provided during the TAPs and interviews. This involved a comparison of the data obtained
from the different data collection methods to ensure cross validity between themes
identified.

Results

Pharmacy and Participant Characteristics—Nineteen pharmacies responded to the
PSW solicitation but fifteen of these pharmacies did not meet the study criteria and were
excluded from the study because they initiated the prescription workflow by printing e-
prescriptions and handled them as traditional paper prescriptions. Only four pharmacies met
the study criteria. Three additional pharmacies were then recruited through a targeted
snowball sampling, resulting in seven community pharmacy participants. Table 1 shows the
characteristics of pharmacies that participated in this study. In total, seven community
pharmacies located in suburban or rural regions in Wisconsin were recruited. Four were
independent pharmacies while three were chain pharmacies. A total of 14 pharmacists and
16 technicians participated in the study. However two pharmacy technicians were unable to
participate in the pharmacy group interviews, hence only 28 pharmacy personnel
participated in the group interviews.

Themes identified—In conducting thematic analysis, several themes and sub-themes
were identified pertaining to e-prescribing use. Issues that arose in the pharmacy workflow
due to the use of e-prescribing technology were categorized into two major themes:

a. Workflow challenges stemming from the prescribing or transmission software

• Confusing or inaccurate e-prescriptions

• Time delays and “bundling” associated with transmission of e-
prescriptions

b. Workflow challenges from other factors within the pharmacies.

• Lack of formal training on using e-prescribing technology

• Impact of e-prescriptions design on pharmacy workflow
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A. Challenges stemming from prescribing or transmission software: On observation, the
overall workflow of e-prescriptions was similar to conventional prescriptions (paper,
telephone, and fax). The major difference in workflow between e-prescriptions and
conventional prescriptions was in how prescription information was presented to the
pharmacist or technician. Overall participants stated that e-prescriptions marginally
increased workflow efficiency, when e-prescriptions were problem free.

1. Time delays and “bundling” associated with transmission of e-prescriptions:
Participants stated that it was normal for e-prescriptions to not arrive when the patient
thought it would (or was told it would) arrive in the pharmacy. Several unintended
consequences arose from the time delay. When there were delays in receiving e-
prescriptions from physician offices this resulted in time delays for patients at the pharmacy.
Patients could not understand why the e-prescription was delayed when they perceived that
it was transmitted in their presence at the physician’s office. Consequently, pharmacy
personnel would have to address why they had not received the e-prescription by contacting
the physician’s office to remind them to send the e-prescription or ask if the office may have
sent the e-prescription to a different pharmacy. In addition, delayed e-prescriptions were
sometimes bundled and transmitted at once late in the work day. This led to an
overwhelming number of e-prescriptions arriving in the pharmacy at one time. One
pharmacy reported receiving 25 or more e-prescriptions within a few minutes for different
patients from various prescribers, significantly more than was possible with conventional
prescriptions (paper, fax, or phone). The uncontrollable increase in the number of e-
prescriptions received at within a brief period created tension in the pharmacy environment
as participants struggled to process each prescription rapidly and accurately.

“It happens where we are so backed up that we can’t get to it. And it’s here and
patients come in. And we also have where they [patients] are here already and the
doctor hasn’t sent it [e-prescriptions].”

The bundling of e-prescriptions created a second workflow concern. Paper, fax, or phone
prescriptions are typically bundled together either physically (paper) or temporally (phone,
fax) so that pharmacy personnel would know how many distinct prescriptions one patient or
one family was receiving. E-prescriptions for the same patient, however, could be
electronically transmitted at different times. To compound the issue, controlled substance
prescriptions could not be sent electronically and pharmacy personnel were frequently
unaware that there may be controlled substance paper prescriptions in addition to the e-
prescriptions they needed to fill for the same patient.

If multiple e-prescriptions were transmitted simultaneously for different patients, these
prescriptions were sometimes mixed together. It was more difficult for pharmacy personnel
to sort through the stack of e-prescriptions to track the bundled e-prescriptions for each
patient. A consequence on workflow was wasted time and omission of a prescription.

2. Confusing or inaccurate e-prescriptions: E-prescribing technology was originally
conceptualized to improve the accuracy of prescription information sent to pharmacies; this
assumption is not always the case. When pharmacies received inaccurate e-prescriptions
there was more work in clarifying the intent of the prescriber. One source of inaccurate e-
prescriptions was prescribers selecting the wrong patient, drug, or dose, possibly from auto-
filled functions on the prescriber’s system. Specifically, the prescription directions (i.e., sig)
proved to be the most problematic for pharmacy personnel, as pharmacies frequently
received incomplete or duplicated directions in the prescription direction textbox.

Poorly written drug directions sent from prescribers were sometimes misinterpreted in the
pharmacy or were written in a format that could not be easily understood by patients.
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Pharmacy personnel were required to stop their dispensing process and call prescribers to
clarify prescription directions. In some cases, participants had seen recurrent problematic e-
prescriptions from the same prescriber and made assumptions about the drug directions (i.e.,
the pharmacy personnel assumed that the prescriber provided an explanation of the
medication to the patient). For incomplete or duplicated directions, participants deleted the
directions and re-entered new directions in a way that could be easily understood by the
pharmacist and patient. The pharmacist did not always clarify with the prescriber when such
changes were made.

“Sometimes it might say, take a half tablet and there will be a period and then it
will say take two tablets. They will give us two different amounts and we would at
that point call.”

“I don’t like the way this sig [drug directions] sounds…The doctor sent it kind of
funny… I am going to clean it up a little bit because it came through sort of
silly….We rewrote it because we want it to be a little more flowing… make it
sound straightforward so the patient is not confused.”

B. Challenges in pharmacy workflow from within the pharmacy
1. Lack of formal training on using e-prescribing technology: Pharmacy workflow was
found to be influenced by participants’ lack of knowledge and skill in using available e-
prescribing technology. Participants reported that they received little to no training on e-
prescribing technology. Participants were expected to “figure it out” as e-prescription
technology was implemented in their pharmacies. New employees had limited formal
training in part because computer terminals were used to fill prescriptions and none could be
dedicated to training. These individuals instead learned on the job as they filled
prescriptions. As a result, not all participants knew all of the nuances, special features, quick
short cuts and codes that were available in the e-prescribing technology. The speed of
processing an e-prescription was reduced if pharmacy personnel did not have a good
understanding of how to maneuver challenging aspects of the available e-prescribing
technology.

“When it first came out they gave us screen prints that said, ‘When you get the
prescription…’ And the screen prints walked us through the steps, but that was all
the training we got, a series of screen prints. Then it was just figuring it out as
you’re going and realizing that ‘Oh, this is how you do it and this is how to get
around this and do it that way.’ There was a lot of on the spot, on the job, trial and
error.”

2. Impact of e-prescriptions design on pharmacy workflow: Figure 1 depicts the basic steps
processing e-prescriptions in pharmacy workflow that were reported during the TAPs in
three different dispensing systems.

When paper, telephone, or faxed prescriptions are presented in the pharmacy, the
information on the paper prescription is standardized to include what is legally necessary to
dispense a prescription, and formatted similarly so that for instance, the drug strength
follows the drug name. The design of the pharmacy computer software and how it presents
e-prescriptions information can impact the ease of accessing information and affect the
pharmacy workflow. The presentation of e-prescriptions on the computer screen
significantly influenced how fast or slow e-prescriptions were processed.

In order to process an e-prescription, participants had to tab through multiple screens to view
the e-prescription in order to evaluate its appropriateness. For instance, the physician
information may be on a different screen from the prescription medication information. Free
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text prescriber comments were not always visible or apparent to the individual verifying the
prescription. At times, the pharmacist had to tab to a different screen in order to see those
comments. Lastly, textboxes for drug names were sometimes too small to view the entire
generic drug name, particularly for combination products (i.e., fluticasone/salmeterol).
Although participants initiated processing of e-prescriptions directly from the electronic
queue, e-prescriptions were still printed to paper some time during the workflow process to
double check for accuracy and completeness of information presented on the electronic
screen..

“So now on this screen I don’t have the doctor’s name. So if I am possibly hurrying
I have already typed in the doctor’s name but what if I may have forgotten it
because I typed it so fast. So now I am wondering who is the doctor who prescribed
this?”

“It’s kind of awkward because we have to flip through these tabs to see the whole
thing”

Discussion
Consistent with studies that have evaluated implementation of new technologies in health
care settings15, this study found that the use of new technology such as e-prescribing may
not have improved efficiency but could significantly change workflow for users. Pharmacies
like other healthcare settings are complex systems in which attention must be paid to
interactions between technology and pharmacy personnel, and how use of technological
artifacts can affect the practice and the organization in which it becomes embedded.16 There
are several reasons why use of e-prescribing could negatively affect pharmacy workflow.
First, the advent of e-prescribing technology has led to tighter coupling between prescriber
and pharmacy computer software. Pharmacies can now receive large number of
prescriptions from prescribers faster than was previously possible with paper prescriptions.
Second, the use of e-prescriptions requires pharmacists to adapt to a new approach when
processing prescriptions. This is because unlike other types of prescriptions, e-prescriptions
were unique in their mode of presentation and transmission. For example, e-prescriptions for
one patient could be transmitted to the pharmacy at different times. This is atypical, since
traditionally prescriptions for a particular patient are bundled together. In order to improve
e-prescribing for pharmacy use, changes should be made to the design of e-prescriptions to
be consistent with how pharmacists process other types of prescriptions. Also, pharmacists
appear to evaluate all elements of each prescription (such as drug, dosage, and direction) as
they view the entire prescription. This holistic approach helps the pharmacist determine the
appropriateness of the medication (i.e., is the drug selection and dosage appropriate, or is the
dosage form appropriate for a pediatric patient?). However, the piecemeal nature of
presenting information on some e-prescribing computer screens requires pharmacy
personnel to tab between screens to verify information. E-prescribing technology should
have be designed to allow comprehensive assessment of orders during the dispensing
process, and present the information in a way that allows pharmacists to optimally and
efficiently conduct proper assessment.

Important issues related to e-prescription generation, transmission, and processing influence
patient care provided by pharmacists and prescribers. For example, prescribers entering e-
prescriptions have to select from drop-down menus, often a source of error17 which might
lead to pharmacies receiving inaccurate e-prescriptions. Community pharmacists still have
to intervene on e-prescriptions in order to prevent medication errors as they did with
handwritten prescriptions.18 Studies have demonstrated that the most common e-prescribing
errors requiring pharmacist intervention include excessive drug quantity, drug duration, and
inaccurate drug directions.5, 18
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E-prescribing issues in community pharmacies need to be recognized, reported and
addressed. The identified deficiencies in the design and utilization of the pharmacy
computer software used to process e-prescriptions reported in this study can help trigger
future improvements in the design of this evolving technology. Although, not all issues
reported are unique to e-prescriptions, the use of this technology has made such problems
encountered in pharmacies more apparent and perhaps increased frequency of these
incidents. One study has taken an important step in identifying best practice
recommendations that can be implemented to improve e-prescribing in pharmacies.7 For
example, physicians can carefully review e-prescriptions before transmitting to pharmacies
to remove inaccurate or conflicting information, physicians can also bundle all e-
prescriptions for a particular patient, and pharmacy organizations can improve pharmacy
personnel training related to use of e-prescribing technology. These recommendations may
help address some of e-prescribing issues reported in this study.

In addition, the recently published toolset by the Agency for Healthcare Research and
Quality (AHRQ) for e-prescribing in pharmacies provides some useful tools which may
improve e-prescribing in community pharmacies.19 One of the tools includes a patient flyer
that information that provides patients with a realistic expectation of time needed by
pharmacy personnel to processes e-prescriptions and the possibility of time delays that may
occur due to transmission issues between the physician office and the pharmacy. The AHRQ
report also provides a simplified diagram of pharmacy workflow when processing
prescriptions which can be used in combination with the workflow map presented in this
study to identify where and how to implement interventions to improve e-prescribing in
community pharmacies.

Finally, training on how to use e-prescribing appears to be an important element that
influences community pharmacy workflow. Pharmacy personnel in this study reported
receiving little or no formal training on how to use e-prescribing. Unlike other healthcare
settings where formalized training is seen as an essential component of HIT implementation,
it appears that participating pharmacies in this study are yet to fully recognize and capitalize
on the benefits of providing adequate training in order to improve workflow efficiency.
Administrators and owners of community pharmacies should require HIT program
developers or pharmacy software vendors to provide comprehensive e-prescribing training
pre-implementation and assess pharmacy personnel understanding of the technology post-
implementation. Pharmacies could also designate one pharmacist that has been trained by
the software vendors as the “e-prescribing expert” that can be responsible for facilitating
appropriate training for new employees post-implementation.

Limitations
A primary limitation of using quantitative data collection methods such as surveys is that
they reflect only perceptions of users of the technology. We employed two qualitative data
collection methods to ensure validation of information provided by participants, including
TAP to capture processes in naturalistic and context-specific settings. The combination of
these methods provided in-depth information on the workflow challenges of pharmacy
personnel when processing e-prescriptions and reduced potential bias of using one data
collection method. Triangulation was done to reduce potential bias in data obtained from
one method. This involved an analysis and comparison of data obtained from each data
collection method to develop information described in each theme identified to ensure cross
validity of identified themes.

First, although 19 pharmacies indicated interest to participate in this study, 15 pharmacies
had to be excluded because they did not utilize the computerized process to handle e-
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prescriptions as received from the electronic queue. In addition only pharmacy personnel
from one state participated in this study. Hence, the findings may not be generalizable to all
pharmacies. Second, the researchers chose to focus on only e-prescriptions and did not
examine workflow processes related to other types of prescriptions received in the
pharmacies such as paper or faxed prescriptions. Hence, the results should be interpreted
with the context of the noted study limitations.

Conclusion
The implementation of technology in healthcare should facilitate efficient and high quality
health care. Our findings suggest that there are problems with e-prescribing technology in
pharmacies and possibly with the software used for prescribing and transmitting e-
prescriptions to community pharmacies. Community pharmacy work is interruptive, reactive
and involves multitasking. Hence, HIT such as e-prescribing should mitigate, not compound,
these disruptive characteristics. However, our findings show that the implementation of e-
prescriptions interrupted pharmacy workflow.

Since the number of e-prescriptions transmitted to community pharmacies will continue to
increase due to recent federal government regulations mandating its use; it is essential that e-
prescriptions issues and their impact on workflow in the community pharmacy setting
continue to be studied. The implications of this study voiced by pharmacy staff who have
been actively using e-prescribing are important for pharmacy practice and need to be
disseminated to others in the profession to enhance knowledge sharing and learning. Further
studies can provide evidence of ways to design e-prescriptions (both on the prescriber and
pharmacy operating systems) to facilitate pharmacy workflow processes since problems in
workflow may lead to an unintended increase in medication errors, user frustration, and
stress.
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Figure 1.
Workflow Map of E-prescribing Processing in Community Pharmacies
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