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Abstract

Background—The use of e-prescribing is increasing annually, with over 788 million e-

prescriptions received in US pharmacies in 2012. Approximately 9% of e-prescriptions have 

medication errors.

Objective—To describe the process used by community pharmacy staff to detect, explain, and 

correct e-prescription errors.

Methods—The error recovery conceptual framework was employed for data collection and 

analysis. 13 pharmacists and 14 technicians from five community pharmacies in Wisconsin 

participated in the study. A combination of data collection methods were utilized, including direct 

observations, interviews, and focus groups. The transcription and content analysis of recordings 

were guided by the three-step error recovery model.

Results—Most of the e-prescription errors were detected during the entering of information into 

the pharmacy system. These errors were detected by both pharmacists and technicians using a 

variety of strategies which included: (1) performing double checks of e-prescription information; 

(2) printing the e-prescription to paper and confirming the information on the computer screen 

with information from the paper printout; and (3) using colored pens to highlight important 

information. Strategies used for explaining errors included: (1) careful review of patient’ 

medication history; (2) pharmacist consultation with patients; (3) consultation with another 

pharmacy team member; and (4) use of online resources. In order to correct e-prescription errors, 

participants made educated guesses of the prescriber’s intent or contacted the prescriber via 

telephone or fax. When e-prescription errors were encountered in the community pharmacies, the 

primary goal of participants was to get the order right for patients by verifying the prescriber’s 

intent.
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Conclusion—Pharmacists and technicians play an important role in preventing e-prescription 

errors through the detection of errors and the verification of prescribers’ intent. Future studies are 

needed to examine factors that facilitate or hinder recovery from e-prescription errors.
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INTRODUCTION

Medical errors are frequent in the U.S. healthcare system and are a known barrier to safe 

delivery of patient care. More than a decade ago, the Institute of Medicine (IOM) reported 

that medical errors are the cause of severe harm and even death for a large number of 

patients.1 Both widely prevalent and capable of severe harm, medical errors injure one 

million patients and cause at least 44,000 deaths annually.1–3 Medication errors are a major 

category of medical errors and are defined as errors that occur at any stage of the 

medication-use process, such as prescribing, dispensing, and administration of medications.4 

Of the 44,000 deaths caused by medical errors annually, over 7,000 of these deaths have 

been attributed to medication errors.1

There are two major approaches used by healthcare systems to address medication errors 

and improve patient safety: error elimination and error management.2, 3 In an effort to 

eliminate errors, many healthcare settings have implemented new health information 

technologies (health IT) into their work environment. One such type of health IT is 

electronic prescribing (e-prescribing), which has been recommended to help reduce 

medication errors.5, 6 In order to incentivize use, e-prescribing has been included as a core 

measure for achieving the policy on meaningful use of health IT by physicians; 

consequently, a physician is required to transmit at least 40% of prescriptions to pharmacies 

using a certified e-prescribing system.7

E-prescribing in the U.S. generally involves the transmission of prescription or prescription-

related information, between a prescriber and a pharmacy through an intermediary e-

prescribing network.6, 8 Thus, pharmacies receive electronic prescriptions (e-prescriptions) 

from prescriber offices in addition to more traditional methods of transmission, including 

paper, faxed, or phoned prescriptions. Despite the recent introduction of e-prescribing, 

medication errors still occur with prescriptions received in community pharmacies.9 Of 

particular concern are new types of medication errors that have emerged as a result of e-

prescribing. These medication errors due to e-prescriptions in community pharmacies are 

especially troubling because the health IT was adopted as a means of eliminating errors.

One study estimated that 11.7% of e-prescriptions received in community pharmacies have 

errors that require intervention by pharmacists.8 Researchers in this study found that the rate 

of pharmacists’ intervention on medication errors was similar for e-prescriptions and 

traditional paper prescriptions. Pharmacists play a pivotal role in preventing e-prescription 

errors from resulting in patient harm because they are the last point of review for 

prescriptions before medications are dispensed to patients. It is well established that in the 

healthcare system, community pharmacists have the ability to intercept medication errors 
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before they reach the patient.10–12 Indeed, pharmacist intervention on prescription-related 

medication errors can prevent negative consequences, such as adverse drug reactions, from 

reaching patients.13, 14

Most studies on errors in community pharmacies have focused primarily on quantifying 

errors and pharmacy interventions rather than understanding the process used by 

pharmacists and technicians to recover from errors.10, 15 Investigating the process used for 

recovering from e-prescription errors in community pharmacies can provide valuable insight 

into how to design pharmacy work systems to maximize the recovery of errors by 

community pharmacy staff. Therefore, understanding how pharmacists and technicians 

recover from e-prescription errors is an important step in identifying potential strategies to 

enhance patient safety.

Within the field of safety science, errors intercepted before reaching patients (near misses) 

are conceptualized as proactive opportunities and recovery processes.16, 17 Error 

management, through error recovery processes, are strategies used to prevent or minimize 

errors from reaching patients.18 The examination of e-prescription error management 

through the study of error recovery processes in pharmacies may help reduce the number of 

errors that lead to negative consequences for patients and provide guidance on the redesign 

of systems that ensure safety.

OBJECTIVES

The mechanisms used by pharmacists and technicians (pharmacy personnel) in community 

settings to recover from e-prescription errors are largely unknown. The purpose of this study 

is to gain insight into the error recovery processes used in community pharmacies to address 

e-prescription errors. Specifically, this study aims to explore the research question: how do 

pharmacists and technicians in community settings detect, explain, and correct e-

prescription errors?

CONCEPTUAL FRAMEWORK

Human factors concepts and techniques have been widely used to examine safety issues in 

hospital settings but have been rarely applied in community pharmacy research.2, 19–21 

Human factors and ergonomics, commonly referred to as “human factors,” is the scientific 

discipline that seeks to understand interactions among humans and other elements of the 

systems by applying theoretical principles and techniques to design in order to optimize 

human well-being and system performance.22 Thus, the science of human factors plays an 

important role in examining human error and its role in patient safety. Various patient safety 

researchers have employed concepts from human factors to study safety issues in healthcare 

settings.23–25

The application of human factors concepts offers a novel approach to improving patient 

safety in community pharmacies. To explore e-prescription error recovery in community 

pharmacies, a human factors approach was employed. Most error recovery studies have been 

carried out in other industries, with minimal error recovery research in healthcare 

settings.26–31 For example, the examination of error recovery processes is commonly 
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applied in the aviation industry to develop system designs and training solutions for 

managing errors in unforeseen situations.32 The examination of error recovery processes has 

also been used to investigate causation of accidents in the chemical industry.33 This line of 

research has provided insight for redesign of information systems in order to minimize 

negative consequences.

Error recovery has been defined as the process of detecting, explaining, and correcting an 

error.34 The error recovery process starts with a failure in the work system that leads to an 

error. The error must then be detected and actions must be taken to correct the error, or 

prevent or repair any negative outcomes that occur as a result of the error.18 Error detection 

also sometimes referred to as error identification, has been defined as realizing or suspecting 

that an error has occurred or knowing (either consciously or subconsciously) that an error 

has occurred. Detection of an error is the process of identifying or recognizing an actual or 

potentially dangerous situation. After error detection, the individual will go through a 

process of determining why the error occurred; this process is referred to as diagnosis or 

explanation. This process may occur during or after error correction or not at all. Error 

explanation also referred to as error diagnosis, is defined as identifying the nature of the 

error and explaining why it occurred. Error correction can simply be defined as the process 

of taking definitive steps to remedy an actual or potential error. The concept of error 

recovery was employed to guide the exploration of the e-prescription error recovery process 

in community pharmacies.

METHODS

The research coordinator contacted pharmacy managers of five community pharmacy sites 

in Southwest Wisconsin community pharmacies where prior existing relationships had been 

established. Pharmacists and technicians from these five community pharmacies in 

Wisconsin were invited to participate in this research from October 2012 to April 2013. Two 

of the study sites were chain pharmacies and three of the pharmacies were independent 

pharmacies. Informed consent was obtained from all participants. Each participant was 

remunerated $50 for participating in the study. This research was approved by the 

University of Wisconsin-Madison Institution Review Board.

Three methods of data collection were used for the study: observation, interviews, and focus 

groups. The combination of data collection methods enabled the researchers to capture e-

prescription error recovery in real time and also to obtain data on strategies used by 

participants through their recall of past events with e-prescription errors. For this study, an 

e-prescription error was defined as an omission, inaccuracy, or ambiguity in e-prescription 

information identified by pharmacy personnel that may lead to inappropriate medication use 

by patients. The data collection instruments developed for this study as shown in the 

appendices were designed to elicit information about the different phases of error recovery 

(detection, explanation, and correction).

Direct Observations

Observation is a research method that is commonly used to understand and interpret human 

behavior and how people function within a particular context or process.35 Observations 
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were used to understand how pharmacists and technicians responded to e-prescription errors 

in their natural work environment. Direct observations of pharmacists and technicians were 

conducted primarily on weekdays between 8am and 8pm. Pharmacy personnel in each 

pharmacy were observed on two separate days for a period of 4 hours each day. A total of 26 

pharmacy personnel participated in the direct observations (11 pharmacists and 15 

technicians). On the first day of observation, the pharmacy was observed during early hours 

of operation and during later hours of operation on the second day of observation. Two 

researchers with experience in patient safety research (one pharmacist - OO and one human 

factors engineer - JS) observed how participants responded to e-prescriptions errors they 

encountered in their practice setting. Participants were instructed to inform the researchers 

whenever they encountered an e-prescription error. OO and JS took extensive field notes on 

how the e-prescriptions were processed by the pharmacy staff, the types of e-prescription 

errors that were encountered, and how these errors were resolved.35, 36 Field notes of each 

observation were transcribed within 24 hours of the observation period.

Direct observations were done prior to interviewing participants to identify how e-

prescriptions errors were recovered in real-time at each particular pharmacy. In addition, 

data from the observation field notes served as a background to inform the follow-up semi-

structured interviews and provided appropriate context of information described by 

participants during these interviews.

Interviews

The second phase of data collection involved semi-structured interviews to obtain additional 

in-depth information about how pharmacists and technicians recovered from e-prescription 

errors. Data were collected using an interview guide that consisted of predetermined 

questions (see appendix A). The error recovery model constructs were used to develop the 

interview guide and helped to create probes to the interview questions37 since participants 

were asked to describe their experience in detecting and correcting e-prescription errors. 

Prompts and probes shown in the interview guide were used to elicit information about 

recovery processes used by participants. Questions were structured to be neutral and open in 

an effort to avoid eliciting socially desirable responses.38 Questions were reviewed for 

content validity by 5 experts: 4 pharmacists, and 1 human factors engineer.

Twenty participants (11 pharmacists and 9 technicians) were interviewed; seventeen of these 

individuals had participated in the direct observations. The interview guide was sent to 

participants one week prior to the scheduled interview. OO and JS conducted the interviews. 

One researcher facilitated the interview while the second researcher took notes and assisted 

in asking questions and using prompts and probes to elicit more information from the 

interviewees. Each interview lasted about one hour. The interviews were audio-taped and 

audio recordings were professionally transcribed. OO selected and listened to eight audio-

recorded interviews (40%) to verify the accuracy of the transcription process. The transcripts 

were found to be an accurate representation of the interview audio-recordings. OO and JS 

met with a third researcher (MC) to discuss the interview transcripts and data analysis plan.
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Focus Groups

After all pharmacy participants were interviewed, two separate in-person focus groups (a 

pharmacist focus group and a technician focus group) were conducted. A focus group guide 

(see appendix B) was then developed to: (1) summarize and verify data obtained from 

observations and interviews, ensure that data were interpreted correctly, provide participants 

the opportunity to give feedback on data obtained, see data from other pharmacies, and 

provide additional information not captured during observations and interviews; and (2) to 

examine in more depth the role of technicians and pharmacists in e-prescription error 

recovery. The focus group guide was created by triangulating and summarizing the data 

from interviews and observations to reflect information received from all pharmacies. Three 

researchers (OO, JS, MC) met to review the focus group questions and summary data 

documents. These data were presented to participants in the form of summaries of the 

strategies used to address e-prescription errors from all pharmacies during focus group.

The technician focus group took place in late March 2013, (eight weeks after the last 

interview) while the pharmacist focus group was held in early April 2013. Four technicians 

participated in the technician focus group and eight pharmacists participated in the 

pharmacist focus group. All of these individuals had previously participated in the one-on-

one interviews. The focus groups were facilitated by OO. Participants were emailed the 

focus group questions and documents one week prior to the focus group.

Each in-person focus group lasted for approximately 90 minutes. One pharmacist joined the 

focus group via telephone. Immediately following the first focus group, the research team 

held a debriefing session to address issues that came up during the first focus group held 

with technicians. The researcher team reviewed the focus group questions and discussed 

changes to be made to improve clarity for participants in the second focus group held with 

pharmacists. All responses were tape-recorded and transcribed verbatim by a professional 

transcriptionist. OO listened to the tape recordings from the two focus groups and read 

through the transcripts to ensure the accuracy of the transcriptions. At the completion of 

both focus groups, a comprehensive summary was generated. This summary included 

transcripts of audiotapes as well as anecdotal and field notes.

Data Analysis

Observation field notes, interview transcripts, and focus group transcripts were imported 

into the qualitative analysis software NVivo 10. Field notes and transcripts were subjected to 

content analysis.39 This analytical process involved OO and JS reviewing field notes and 

transcripts line by line to identify sections of the text that were assigned as codes. The codes 

were conceptualized by using constructs of the three-step error recovery framework, that is, 

detection, explanation, and correction. The data was also coded for emergent codes that 

were not reflected by these three main phases of error recovery. For example, the data were 

coded to identify specific strategies used at different phases of e-prescription error recovery. 

Following the creation of codes, two researchers (OO and JS) reviewed field notes within 

each code to identify patterns and trends in the data which were then summarized into 

higher-level themes. These themes were further reviewed by a third researcher (MC). The 
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research team met to address disparities and inconsistencies within the data and create final 

descriptions of the study findings.

RESULTS

A total of 13 pharmacists and 14 pharmacy technicians from five pharmacies (two chains 

and three independents) participated in the study. The age range of participants was 27 to 69 

years old (mean age: 45.6 years) for pharmacists and 22 to 59 years old (mean: 36.8 years) 

for technicians. Participants’ pharmacy experience ranged from 3 to 44 years (mean: 20.6 

years) for pharmacists and 3 to 30 years (mean: 18.1 years) or technicians. In Wisconsin, 

technicians were not required to receive formal training to practice as pharmacy technicians. 

While some technicians stated they had received formal training, technician participants 

mainly received “on the job” pharmacy training.

All participants have encountered e-prescription errors in their practice settings. Participants 

reported that e-prescription errors were encountered on a daily or weekly basis, but stated 

that the number of e-prescription errors encountered was hard to predict. Participants 

reported that most e-prescription errors were attributed to poor design of physicians’ e-

prescribing systems or inability of the pharmacy computer to translate e-prescription 

information correctly into their own e-prescribing system.

Error Recovery Process

Pharmacy personnel expressed that once e-prescription errors were detected they focused on 

getting the right order for the patient and understanding and verifying the prescriber’s intent. 

Participants ensured that they were giving the correct drug and dosing regimen to prevent 

any negative consequences for their patients.

Specifically, participants indicated that their goals for the e-prescription error recovery 

process were to:

- Correct the error and obtain a new e-prescription before the patient arrives in the 

pharmacy

- Minimize confusion for the patient and improve the patient’s understanding of 

the prescriber’s intention of how the medication is to be taken

- Ensure that both patient and pharmacy were billed correctly

The e-prescription error recovery process was conceptualized as three main phases: 

detection, explanation, and correction shown in Figure 1.

Detecting the error

Participants perceived that it was their responsibility to detect e-prescription errors and that 

it was rare for e-prescription errors to go undetected in the pharmacy. However, one 

participant stated that the pharmacy may not catch all e-prescription errors. Pharmacists and 

technicians reported encountering e-prescription errors on a daily (approximately 5 errors 

out of 100 e-prescriptions) or weekly basis (5 to 15 errors per week) in their practice setting. 

Participants reported that the frequency of e-prescription errors encountered varied by time 
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of day and the number of e-prescriptions sent from physician offices. Pharmacists and 

technicians encountered a variety of errors: wrong drug quantity, wrong dosing directions, 

wrong dosage formulation, wrong patient, duplicate therapy, wrong drug, wrong strength, 

wrong pharmacy, and wrong prescriber notes.

Most e-prescription errors were detected during the inputting of the e-prescription 

information into the pharmacy systems. Of the 75 errors that were detected during the 

observation period, 92 % were detected at the inputting phase of processing the e-

prescription. Fewer errors (7%) were detected during pharmacist review of the prescription 

and 1% of the errors were detected by patients. One technician described how errors are 

often addressed before the patient comes into the pharmacy: “If we haven't caught it up on 

the processing portion, [patients will] come in and say, I’m not supposed to have a change, 

and then we'll stop and call the doctor. But generally, we try to notice it before it gets to the 

patient level.”

Since the input technician first encounters the e-prescription, 76% of observed errors were 

detected by technicians, while 23% were detected by the pharmacist (in one pharmacy, only 

pharmacists input e-prescriptions into the pharmacy system). Most errors detected by 

technicians were related to wrong quantity or wrong duration of therapy. Pharmacists 

detected errors related mostly to wrong dosing directions and wrong dosage formulation. 

Although technicians detected e-prescription errors, one participant stated that technicians 

were not expected to detect e-prescription errors due to their limited pharmacy education 

and training.

Explaining and correcting the error

Participants described the process of explaining the e-prescription error as, “you need to do 

some detective work.” Once the error had been detected by one pharmacy staff, explaining 

and correcting the error usually involved a team approach.

Technician: “I would say it usually involves more than one staff person. I will 

usually enter the instructions that I think are most reasonable and then consult the 

pharmacist who will, in turn, either have me or they call the doctor's office for the 

clarification.”

E-prescriptions errors were usually corrected before the patient arrived at the pharmacy. If 

the patient arrived in the pharmacy before the error was addressed, patients were either 

dispensed some medication to last for a short period of time (less preferred alternative) or 

were called to pick up their medications after the error had been corrected in the pharmacy. 

Participants stated that they appreciated when prescriber offices also contacted patients to 

communicate that the e-prescription error was being addressed.

Pharmacist: “If we can't resolve it, patients have to come back. Occasionally, I have 

dispensed it and basically, if the directions didn't make any sense, I will dispense it 

the way the directions said as long as I know that they have enough drug…But I 

don't like to do that, things go out the door not right…If the doctor's office calls 

back after the drug has been dispensed, I let patients know that we dispensed the 
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drug as [the doctor office] prescribed, and that we would call … the patient, but 

they should call the patient too.”

Variation in error recovery process

The recovery process used by participants for all e-prescriptions errors were generally 

similar; however e-prescription error recovery varied based on participants’ past experience, 

type of error, and individual preferences. For example, some participants preferred faxing 

the prescriber the e-prescription error while others preferred calling the prescriber. Some 

participants perceived that calling rather than faxing the prescriber helped to correct e-

prescription errors faster. While other participants preferred to fax or combine faxing and 

calling the prescriber about the e-prescription error so that the prescriber could see the error 

and possibly prevent future similar errors. All participants preferred calling the prescriber to 

address errors for antibiotic medications to ensure patient could begin drug therapy as soon 

as possible.

Technician: “Prescribers just don't respond. And we had a file system, and we'd 

write the date when we'd fax it. And that's when I just call, because otherwise it's 

going to be sitting there three days later when I come back to work. So, I mean, if 

you need them to see the error, I usually would fax it, like circle it, and then call 

them right away. ”

Pharmacist: “It’s hard to do via fax, so, yeah, but I prefer the fax over calling, just 

because it's simpler. It's easier for everyone. It works into their workflow, and it 

works into my workflow better.”

For certain errors such as wrong quantity package size (i.e., e-prescription received with 

quantity “1” when the intent was #1 inhaler) participants did not contact the prescriber but 

corrected the error in the pharmacy by using the medication package size available from the 

drug manufacturers.

Participants provided a wide variety of explanations and interpretations for the e-

prescription errors encountered in their respective practice settings based on their past 

experience and communication with prescribers. Their explanations were often dependent 

on the type of error. As shown in Table 1 examples of e-prescription errors detected by 

pharmacy personnel included: wrong strength (abnormal dosing – dose too low or too high), 

wrong pharmacy (e-prescription sent to the wrong pharmacy that was previously used by the 

patient), wrong dosing directions (prescriber forgets to remove incorrectly auto-populated 

information), and wrong quantity (incorrectly calculated or inputted by prescriber, or 

prescriber does not know quantity unit package size available).

Strategies Used to Recover from E-Prescription Errors

Participants identified a number of strategies to recover from e-prescription errors. These 

strategies can be used to detect, explain, and/or correct error.

Detecting E-Prescription Errors

As shown in Figure 2, three main strategies were used to detect e-prescription errors in all 

five pharmacies.
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1. Double checks—There are several accuracy checks that have been built into the e-

prescription processing workflow in the pharmacy. The e-prescription received from 

physician offices is typically reviewed by three pharmacy staff (two technicians and one 

pharmacist). Participants noted that these built-in double checks in the e-prescription 

workflow and a team approach to handling e-prescriptions helped pharmacy staff to detect e-

prescription errors before they reached the patient. Based on their previous experience and 

suspicion that an e-prescription error was likely to happen, pharmacy personnel performed 

additional double checks when dealing with e-prescriptions for certain drugs. Pharmacists 

mentioned that they tended to perform additional checks when dealing with e-prescriptions 

for drugs with a narrow therapeutic index (such as warfarin), drugs that typically have 

wrong dosing directions, and drugs with multiple dosage forms. For example, for drugs with 

multiple dosage forms, participants ensured they verified what dosage form the patient had 

had in the past with the form that was prescribed on the e-prescription. This verification 

process typically clued in pharmacists to wrong dosage form errors.

Technician: “The quantity thing, like on a Prednisone prescription that comes 

through, I'll always do the math myself just to double check it. I never sort of 

assume that the doctor or even, I mean, I'll always, I'll double check the pharmacist, 

because I know they do it as well but just another set of eyes, just making sure that, 

you know, take three for three days, because you'll sometimes end up with five or 

six lines with a taper. I'll just make sure that there's actually enough medicine there 

to do what they want. So that's another eyes-on sort of thing.”

2. Print e-prescription to paper hardcopy—Participants perceived that having a 

printed version as opposed to an electronic version of the e-prescription made it easier to 

detect errors. Participants also stated that printing the e-prescription helped them to perform 

double checks of the information. One technician stated that many errors would not be 

detected if the pharmacy did not print e-prescriptions. Some participants thought that 

printing the e-prescription, inputting the information into the computer, and then verifying 

patient and drug information allowed them to more easily identify discrepancies between the 

original and inputted prescription. This is in contrast to viewing the inputted e-prescription 

next to the original text e-prescription on the same screen because information was 

sometimes cut off on the computer screen. One pharmacist stated that it was harder for her 

to detect e-prescription errors on the computer because she wasn’t born in a generation that 

frequently used computer screens.

Technician: “The easiest way to identify the error is the actual printed version of it, 

because it's just all right there and you can just look at all the patient information. 

And then you just go down to the drug and then down to the doctor. So I guess the 

easiest way to determine the error would just be looking at it at that time, right at 

the paper. And I always do look at the paper before I actually look at the screen, 

just because usually when you start to enter the e-prescription, the thing pops up for 

you to pick the drug.

3. Highlight information on the printed e-prescription—Participants stated that it 

was important for pharmacy staff to be aware of what information was reviewed when other 
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staff processed e-prescriptions. Therefore, another strategy used to detect errors was 

highlighting relevant drug or patient information on printed e-prescription using colored 

pens when processing e-prescriptions. For example, participants highlighted the drug dosing 

directions, the type of drug formulation, the drug strength, and the patient’s name. 

Highlighting these key parts of the e-prescription made information easier to read and errors 

easier to identify. Also, participants highlighted drug and patient information on e-

prescriptions with errors that were faxed back to prescribers.

Pharmacist: “We actually use highlighters when the prescription is input by either a 

pharmacist or an input technician, and then the technician who fills it is another 

person [fill technician]. And then the person who's filling it actually, we like them 

to match the label with the hard copy and highlight it as they read it, showing that 

they did double check it. So it's a part of our process. And when the pharmacist 

checks it, it shows us that two sets of eyes looked at it, or you know there was 

another set of eyes that looked at it and checked it for errors.”

Detecting and Explaining E-Prescription Errors

In all five pharmacies, four strategies were identified as strategies used to detect and explain 

e-prescription errors as shown in Figure 2.

1. Consult another pharmacy team member—The processing of e-prescriptions 

involved technicians and pharmacists taking a team approach to verifying e-prescription 

information. Such team work helped to detect errors as technicians and pharmacists 

exchanged information about details of the drug or patient on the e-prescription. In addition, 

technicians often investigated e-prescription errors by consulting with another technician or 

pharmacist. Technicians tended to consult with a pharmacist rather than another technician 

because they perceived that the pharmacist had more pharmacy educational training about 

drugs.

Technician: “Especially on e-prescriptions, it isn't like you're going to your fellow 

tech and saying, what do you think that says on there? You know, so you would be 

checking with the pharmacist on an e-prescription. If I had a question I think I 

always went to the pharmacist.”

Technicians expressed that they did not always ask the pharmacist about the e-prescription 

errors but sometimes directly contacted the prescriber. Pharmacists were less likely to 

consult another pharmacy staff but relied more on immediately contacting the prescriber to 

explain the error. However, one pharmacist stated that it was helpful when the pharmacy had 

more than one pharmacist on duty to consult with on e-prescription errors.

2. Review patient’s medication history—Another common strategy used by pharmacy 

staff to explain or interpret e-prescription errors involved carefully reviewing the patient 

medication history or profile available in the pharmacy database. This was only useful if the 

patient typically used the pharmacy. This strategy was also used to detect e-prescription 

errors. E-prescription information which appeared different from what was presented in the 

patient’s pharmacy medication profile was an indication to pharmacy staff that there might 

have been an unintended or inadvertent error.
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Pharmacist: “One time we had a hydralazine that was supposed to be hydroxyzine. 

And if you look at the dosage, there's a hydralazine 25, there's a hydroxyzine 25, 

which makes it really nice, [sarcastic]. And I believe that there's also a hydroxyzine 

10 and a hydralazine 10 too. In other words, one thing you could look at as well, 

the tablet strengths may be different. In this case, it matched up, literally. And we 

just noticed this simply because when we looked at the profile review. We noticed 

that they'd been getting hydralazine all the time. Where is this hydroxyzine coming 

from all of a sudden? Same directions, quantity, so you're thinking, okay, did 

something happen?”

3. Pharmacist consultation with patients—Participants stated that patient 

information, such as diagnosis, would be helpful to assess the accuracy of an e-prescription 

and this was rarely present on e-prescriptions. Consequently, one of the common strategies 

used by pharmacists and technicians to detect or explain e-prescription errors was talking to 

patients when they arrived at the pharmacy to pick up their medications. It was an important 

procedure for pharmacist to perform consultation with patients before medications were 

dispensed. During the course of pharmacist consultation, the pharmacist could elicit 

information about patient’s interaction with the prescriber. Thus, pharmacy personnel 

inquired from the patient about the appropriate drug treatment regimen intended by the 

prescriber. This strategy was particularly useful if the patient did not have a medication 

profile or history in the pharmacy. During pharmacists’ consultation with patients, 

pharmacists performed “show and tell,” which involved showing patients their medications 

and counseling them on how to take these medications. Participants stated that performing 

show and tell helped patients to identify if there was an e-prescription error. One pharmacist 

stated that performing show and tell in addition to reviewing the patient’s medication profile 

were the two biggest areas that helped detect e-prescription errors in the pharmacy.

Pharmacist: “Patient consultation as well, asking them questions about, if we 

identify anything in the profile review that maybe sets off a small alarm, we can 

ask the patient. And sometimes the patients will say, yes, this was intended, or 

sometimes they'll just [say], I have no idea what you're talking about, this wasn't 

supposed to be changed. And that will cue us to an error as well.”

Although pharmacy staff communicated with patients about e-prescription errors, they did 

not always rely on statements from patients to correct the error; pharmacists preferred 

clarifying with prescribers.

4. Use of online drug information tools—Another strategy used by pharmacists and 

technicians was to use resources such as online drug references, and the manufacturer’s or 

wholesale’s drug database. When pharmacy personnel detected an e-prescription error they 

sometimes sought out possible explanations of the prescriber’s intent using appropriate 

online drug information tools. Tools such as Micromedex® were used to verify prescribed 

drug doses for certain diagnoses. Checking the manufacturer database was useful in 

detecting or explaining wrong drug formulation errors. Pharmacy personnel used this 

strategy especially when dealing with dosing direction errors with duplicate or conflicting 

directions.
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Pharmacist: “Well, first thing, we look in our database to find the drug, and it 

wasn't in there. Then we go to the wholesaler's order entry system to see if it's 

available from the manufacturers or our wholesaler. And if we see it there and see 

that it's an injectable-only drug, and it's not usually given by people themselves, or 

in this case we couldn't even find it, then we figure there must be a mistake.”

Explaining and Correcting E-Prescription Errors

The two main strategies used by pharmacy personnel in all five pharmacies to explain and 

correct e-prescription errors as shown in Figure 2.

1. Make educated guess of prescriber’s intent—In order to correct some e-

prescription errors, pharmacy staff sometimes made educated guesses of the prescriber’s 

intent based on past experience and professional judgment. For some errors, such as 

conflicting or poorly worded dosing directions, pharmacists decided not to make any 

changes and to dispense “as is” to the patient, assuming that the prescriber made it clear to 

the patient how to use the medications. This was common with errors related to wrong 

quantity “quantity 1,” and duplicate dosing directions. When e-prescription errors were 

corrected (therefore changed) by making educated guesses, participants sent prescribers the 

notification of changes via fax. Participants stated that they did not want to make a habit of 

making assumptions of the prescriber’s intent but sometimes it was a waste of time to call 

the prescriber on every e-prescription error. This was particularly common with “wrong 

quantity” errors for creams and ointments. Participants made educated guesses also based on 

other details about the drug information provided on the e-prescription. For example, 

participants used the dosing directions to estimate the intended quantity prescribed. One 

participant noted that it was preferable to contact the prescriber rather than make an 

educated guess to correct the e-prescription error.

Pharmacist: “So we get prescriptions for all those different quantities. And if we 

called every time to verify what they really meant, it would just be a huge waste of 

time. So, you know, we go with the best guess as what they meant. One box, they 

meant five pens, they meant 15 mL. It's funny when they do these insulin pens, for 

instance, they want a 90-day supply, but they can't figure out mathematically how 

many units that takes.”

2. Contact prescriber via telephone or fax—Participants reported that their main way 

of explaining and determining corrections to e-prescription errors encountered was to 

contact the prescriber via telephone call or faxing the e-prescription back to the prescriber. 

However, some participants preferred using a combination of both telephone and fax to 

obtain a quicker response from the prescriber, while others preferred using only one method. 

Of all the strategies used to correct e-prescription errors, contacting the prescriber was the 

most frequently used by pharmacists and technicians, particularly accessing the prescriber’s 

office via telephone calls. Some participants perceived that telephone calls elicited a faster 

response from the prescriber, especially if the patient had arrived in the pharmacy to pick up 

the medications.
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Other participants preferred faxing the e-prescription error so that the prescriber could see 

the e-prescription error. This saved pharmacists the time required to call on every e-

prescription error. One participant stated that it was important for the prescriber to see the e-

prescription error to prevent future errors. Thus, participants included details of e-

prescription error that required clarification from the prescriber and highlighted important 

information for the prescriber by underlining or circling the relevant part of the e-

prescription. Thus, faxing the e-prescription error was useful because it: (1) enabled the 

prescriber to view the e-prescription error and hopefully prevent future errors; (2) minimized 

misunderstanding during communication between prescriber and pharmacist; and (3) was 

useful for relaying information when prescriber office was closed and pharmacists could not 

get hold of prescriber via phone. Participants perceived that prescribers were not aware of 

some of the e-prescription errors encountered in pharmacies. When participants called 

prescriber offices to address errors, the receptionist or nurse had to relay the e-prescription 

error to the prescriber. Prescriber offices sometimes faxed revised e-prescriptions back to the 

pharmacy or contacted the pharmacy via phone to address the error.

Pharmacist: “My favorite still is faxing the prescribing physician the e-prescription, 

so that they can see what is coming through. I still think that's the most effective, so 

that they can hopefully change the behavior or change the order is what we're going 

for on their end.”

Pharmacist: “Well, we frequently fax a doctor if, and we can put notes on the fax 

that would indicate what our question is, and then they get back to us. So we don't 

always have to call.”

DISCUSSION

E-prescribing, like other types of health IT systems, has the potential to improve patient 

safety in community pharmacies. Nevertheless, errors still occur with e-prescriptions 

received in pharmacies.8,9 Now that e-prescribing is the primary way prescriptions are 

received in pharmacies,6 it is important for community pharmacies to focus on e-

prescription error recovery because recovered errors are more common than errors that 

result in actual preventable adverse events40 and can be revealing in learning how to prevent 

future errors from harming patients.41 Recovered errors are instructive as to the strengths 

and weaknesses in a system or process.42 For instance, documented errors can be examined 

by root cause analysis to identify issues in the health care systems that contribute such 

errors. By examining how e-prescription errors were detected and corrected by pharmacy 

personnel, findings of this study provide evidence of the role played by pharmacists and 

technicians in the recovery of e-prescription errors.9

This study found that pharmacy personnel frequently recovered from e-prescription errors. 

This result is consistent with the literature on error recovery by nurses, physicians, and 

pharmacists in hospital settings which generally evaluated whether or not error recovery 

occurred.16, 34, 37–41 Specific to pharmacists, past research has examined the pharmacists’ 

role in recovery from errors in hospital settings,16, 38 describing how emergency 

departments and hospitals can best support pharmacists’ detection of medication errors. 

These studies focused on the occurrence of error recovery rather than the steps necessary for 
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effective error recovery. Thus, past findings have described the fact that error recovery is 

taking place, but has not gone farther to shed light on error recovery processes to identify 

effective strategies that can be used by healthcare professionals to reduce errors.

This study is novel in its contribution to the literature as it is the first to study how 

community pharmacies intervene on e-prescription errors. Specifically, e-prescription error 

recovery was examined using the human factors engineering perspective (the three-step 

error recovery framework) which revealed specific strategies used for this process that have 

not been previous reported in the literature. This is important because error recovery has not 

received as much attention as the error detection process in the literature. Unlike past studies 

that have typically assessed the stages of detection, explanation, or correction in isolation43, 

this study found that a combination of strategies is sometimes used in each phase of 

recovery. For example, a pharmacist may check a patient’s profile and still use online 

resources to explain an e-prescription error. Pharmacists or technicians may also skip the 

explaining step and move from detecting directly to correcting errors, particularly in the case 

of wrong drug quantity. Consistent with studies that show that detection and correction of 

potential errors are integral parts of cognitive work in the complex, critical care 

workplace.44 This study provides additional evidence that the recovery of errors is a 

complex process requiring the ability to identify an error as well as intercede and assist in 

remedying the situation. In the future, this framework can be used as a guiding tool to: (1) 

study error management in pharmacies; and (2) train pharmacy students on error prevention.

Pharmacists and technicians in this study clearly play an active role in the recovery of e-

prescription errors. Community pharmacy personnel were aware of the potential for e-

prescription errors and could easily explicate the strategies they used and their reasons for 

using these strategies. These strategies represent deliberate and thoughtful approaches that 

pharmacists and technicians use to keep their patients safe in environments that are prone to 

errors. These results, taken together with other studies examining pharmacist intervention of 

e-prescription errors,8,9 provide evidence that pharmacist and technician vigilance prevents 

many potentially dangerous situations from reaching and harming patients. The recovery 

strategies adopted by pharmacy personnel appear to be strongly influenced by their past 

experiences with e-prescription error recovery, some of which may be positive or negative.

A number of the error recovery strategies reported in this study are similar to strategies used 

by other healthcare professionals. First, multiple checks in the medication use system has 

been recommended as a way to help identify system weaknesses and recover from errors.45

Specifically, the use of “double checking” to detect errors has been reported as a strategy 

used by nurses in critical care and emergency departments.34, 46 Second, the ability for 

pharmacists and technicians to actively collaborate to address e-prescription errors appears 

to be an essential element in error recovery. This collaboration requires experience and 

expertise in work tasks and the ability to communicate questions or concerns.

This study also identified a number of barriers to error recovery. First, addressing some e-

prescription errors requires a significant amount of time to reconcile and has the potential to 

create a burdensome workload.9 The fact that the error recovery process may increase 
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workload is a double-edged sword because during times of high workload, pharmacists are 

at risk of focusing on fewer cues. As a result, they might miss things they would normally 

notice, thus miss opportunities to recover from other errors.47, 48Second, a significant barrier 

identified from this study is that community pharmacies do not have immediate access to 

prescribers to address errors. This is relevant because a key strategy that pharmacy 

personnel used to explain and correct errors was to contact the physician office to clarify the 

intention of the prescriber. Strategies to improve error recovery should identify seamless and 

efficient ways of communicating common e-prescription errors identified in community 

pharmacies to prevent future errors.

Third, this study found that organizational culture appeared to influence error recovery 

strategies. This is consistent with a study that examined error recovery in a hospital 

pharmacy that found that the pharmacy needed to reduce negative influences, such as 

organizational culture, on recovery and reinforce positive influences.16 There has been 

limited research on the role pharmacy organizations should play in training pharmacists and 

technicians on best practices to detect and prevent e-prescription errors.

The study of error recovery is important as it increases the awareness for healthcare 

professionals of potential errors in their work environment. Since the knowledge of error 

recovery mechanisms aids pharmacists and safety researchers identifying recommendations 

for redesign of systems to reduce the risk of errors reaching patients. It is important for 

pharmacy organizations to begin identifying aspects of the work environment that promote 

all stages of error recovery. The findings from this support can be used as a guiding 

framework on how to support error recovery in pharmacies. In addition, research in human 

error provides useful tools for designing procedures, training for detecting and recovery 

from errors.32 Pharmacy managers and pharmacy organizations need to support error 

recovery and design safe environments for rendering patient care.

Research on the pharmacist and technician roles in e-prescription error recovery is in its 

infancy. More information is needed on the success of strategies described by pharmacists 

and on the work environment characteristics that support the recovery process. Although 

pharmacists and technicians described many similar strategies of error recovery, the 

effectiveness of those strategies in minimizing errors is unknown. Further study is needed to 

identify approaches to recover errors that maximize positive outcomes and satisfaction for 

all involved parties. Detection of e-prescription errors is sometimes based on a feeling or 

suspicion that the e-prescription information was inaccurate. Researchers noted that e-

prescription errors detected by pharmacy personnel were not tracked or reported in any error 

reporting system and their past encounters with such errors easily enabled them to look out 

for such errors during the inputting of an e-prescription. It is important for pharmacy 

organizations to track common e-prescription errors. Such trending of e-prescription errors 

can be disseminated and used as a form of training to other pharmacy staff to increase 

awareness of how best to manage errors and prevent future errors.

The recovery process can be also influenced by human, technical, and organizational factors, 

yet the impact of those factors on patients and pharmacy staff remains unclear. Future 

research may drill down on barriers and facilitators to recovery from e-prescription errors in 
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community pharmacies. For instance, future research can examine the relationship between 

e-prescription error recovery and community pharmacy staff experience and their work 

environment. In addition, further understanding of how e-prescriptions are generated and 

transferred between prescriber offices and community pharmacies is needed to develop 

effective interventions strategies to e-prescription errors. Lastly, understanding the limits 

and failures of human decision-making is important if we are to build robust decision-

support systems to manage the boundaries of the risk of error in decision-making.44 

Therefore, consideration of pharmacists’ recovery from e-prescription errors has 

implications for system and design of health IT to improve safety.

Limitations

The study findings should be considered in light of the following limitations. First, the 

findings are limited to e-prescription error recovery in five Wisconsin community 

pharmacies. Given the exploratory, sensitive, and time consuming nature of the research, 

only community pharmacies that were willing to participate were included.

Second, the fact that the pharmacy staff members were observed may have had an impact of 

their behavior. Participants were not blinded to observations by researchers and may have 

been biased toward achieving higher e-prescription error recovery during the study. Finally, 

the responses of participants during the interviews were based on their recall of e-

prescription errors that could have occurred just before the interview took place or years 

before the interview. The recency of the experience may have biased their perspective. In 

addition, participants may have discussed errors that were not recently experienced but were 

most memorable because they were perceived as major errors.

Third, e-prescription errors discussed in this study focus mainly on errors that are detected 

by pharmacy personnel. It is possible that study findings do not reflect e-prescription errors 

that were difficult to detect, rarely corrected errors, or events not viewed as errors by 

pharmacy personnel.

CONCLUSION

The results of this study provide preliminary yet compelling evidence of the unique role that 

community pharmacy staff play in e-prescription error recovery and preventing adverse 

events. Several strategies by pharmacists and technicians were identified for detecting, 

explaining, and correcting e-prescription errors. Findings from this study suggest that 

pharmacists and technicians in community settings play an important role in detection and 

correction of e-prescription errors. Since this was an exploratory study, the role of 

community pharmacy staff in e-prescription error recovery deserves further investigation. 

Further research is needed to be able generalize these findings to other community pharmacy 

settings. Knowledge of effective recovery strategies can ultimately be used to develop 

interventions for reducing e-prescription errors and improving patient safety.
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APPENDICES

Appendix A: Interview Guide

E-prescription errors

1. Do you encounter e-prescription errors? If you do, can you tell me about these 

errors and why you think they occurred?

2. Thinking of e-prescriptions errors you encountered with the last 30 days, describe 

two specific incident were by you had to deal with a challenging e-prescription 
error.

Probes

What type of error occurred?

a. How did you realize or suspect the prescription had an error?

b. Was there any information that helped you detect there was an error?

c. How did you go about understanding why it occurred?

d. What was your goal for addressing the error?

e. What did you consider as possible ways to achieve this goal?

f. What did you do decide to do about the error?

g. What was the final outcome?

h. Was there any other information that helped you resolve the error? [Make sure 

participants elicit steps they went through to resolve e-prescription error]

i. How long did it take to resolve the error? Thinking of from the time you detected 

the error to the time it was resolved.

j. Did this error remind you of any previous experience?
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k. Was there any specific training or experience that was necessary or helpful in 

detecting or resolving this error?

l. Thinking of what was going on in the pharmacy at the time the error took place, on 

a scale of 1 to 5, 1 being very low and 5 being very high, how much time pressure 

did you feel when you were addressing this error?

Appendix B: Focus Group Guide

Discuss findings from observation and interviews

Working definitions

E-prescription error is any omission, inaccuracy, or ambiguity in e-prescription information 

that may lead to inappropriate medication use by a patient.

Identifying means recognizing or sensing there is an error

Resolving means an actual decision or action to do something about the error or fix the error

Present information on error recovery from observation and interviews to participants

Probe questions to determine if everyone identifies and corrects errors the same way

Let’s go around the room and each person mention:

1. What is your initial gut reaction to these findings?

2. Is there one way that you use the most?

3. If you were to pick the best approach, which would you choose?

4. Are there other strategies used not yet discussed?

Let’s go around the room and each person mention one thing you learned from this focus 

group.
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Figure 1. 
Process for e-prescription error recovery

Odukoya et al. Page 22

Res Social Adm Pharm. Author manuscript; available in PMC 2014 December 03.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2. 
Strategies for e-prescription error recovery
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Table 1

Example of e-prescription errors

Type of errors Examples

Wrong quantity Technician observation: Trimethoprim-sulfamethoxazole (bactrim DS) 800–160 tablet, the sig (dosing direction) 
states “take 1 tab by mouth 2 times daily for 10 days, Qty 10. As the input technician is entering the prescription 
she notices the quantity should have been 20 to have enough medication for 10 days. The technician immediately 
calls the doctor’s office and the nurse picks up, who transfers the phone to the doctor. The doctor says he is “not so 
good at math.”

Technician interview: “I don't know how they see it on their end. I just don't think they know how things are 
packaged. It's just like eye drops, they're either 5 ml or 10 ml or 15 ml. You know, and then they send over one 
[quantity 1]. Which one? You know, you can have three eye drops with three different sizes. Or creams too.”

Wrong dosing directions Technician interview: “If we had given her ten days, and she only needed five days, then she had 20 extra pills 
lying around, and now what's she going to do with them, so?”

Wrong strength Pharmacist interview: “It was an unintended dose increase [I think the omeprazole had simply gone from a 20 mg 
capsule to a 40mg].”

Wrong pharmacy Pharmacist interview: “ The e-prescription was sent to another pharmacy instead of our pharmacy”
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