Final Report:

Risk-Informed Interventions in Community Pharmacy:
Implementation and Evaluation

Principal Investigator:
Michael R. Cohen, RPh, MS, ScD (hon), DPS (hon)

Team Members:

Judy L. Smetzer, RN, BSN, FISMP
Donna M. Horn, RPh, DPh

John E. Westphal, BS

Sharon Conrow Comden, BS, MPH, DrPH

Organization:

Institute for Safe Medication Practices
200 Lakeside Drive, Suite 200
Horsham, PA 19044

Project Dates:
10/01/2008 — 06/30/2012

Federal Project Officer:
James B. Battles, PhD

This study is supported by the Agency for Healthcare Research and Quality
Contract # R18HS017910

1



Abstract

Purpose: Develop and test three risk-informed interventions in community pharmacies: 1) scripted patient
counseling for targeted high-alert medications, 2) a readiness assessment for barcode product verification
systems, and 3) a simplified risk-assessment tool to identify and quantify vulnerabilities, determine how to
reduce risks, and estimate the impact of selected interventions.

Scope: Community pharmacy organizations.

Methods: To study patient counseling, a nonequivalent comparison-group design, direct observation, and self-
reported data were employed. For assessing readiness of barcode verification systems, self-reported data
were analyzed. To build and study a simplified risk assessment tool, a software development and testing
process was utilized.

Results: The counseling rate for high-alert medications was 93.9% in pharmacies that provided scripted
patient counseling and 29.6% in pharmacies using traditional counseling methods. Counseling rates were
higher (83.6%-94.4%) when consumers were told that a pharmacist would like to speak with them and lower
(3.1%-5.2%) when staff asked if they had any questions. Most consumers (85%) felt they were less likely to
make a mistake after reading the safety tips handout. Most pharmacists (90%) found the handouts to be of
high value, and 80% believed the scripted counseling could be sustained in community pharmacy practice.
Mean scores for the barcode readiness assessments were 65% (leaders) and 77% (staff). Leaders and staff
scored highest in domains related to drug information, culture, and the environment (physical and technology).
Testing of HAMMERS™ verified the accuracy of its estimates of preventable adverse drug events.

Key Words: patient counseling, barcode product verification systems, high-alert medications, risk assessment

Purpose

The purpose of this study was to develop and test three risk-informed interventions in community pharmacies
intended to identify, quantify, eliminate, reduce, and/or mitigate the risks associated with dispensing high-alert
medications. High-alert medications bear a heightened risk of causing patient injury when they are misused.*

The three interventions were:

Intervention 1: Scripted patient counseling by a pharmacist for consumers who picked up a prescription for
high-alert medications, including warfarin, enoxaparin, fentaNYL patches, HYDROcodone
with acetaminophen, oxyCODONE with acetaminophen, methotrexate, and five types of
insulin analogs

Intervention 2: An assessment tool to determine community pharmacy readiness for implementation of a
barcode scanning system to verify product selection

Intervention 3: A simplified risk-assessment—risk-intervention tool for high-alert medications based on socio-
technical probabilistic risk assessment (ST-PRA) models of the pharmacy dispensing process

The three interventions were chosen in response to a prior study by the authors® that demonstrated significant
improvements in medication safety when pharmacists counsel patients, when pharmacies employ barcode
scanning for product verification, and when ST-PRA risk models are used to reveal important system
relationships, unintended consequences of behavioral choices, and valuable risk-reduction interventions that
can guide and accelerate community pharmacy safety improvements.

The study was approved by an Institutional Review Board of Temple University School of Pharmacy.

Scope and Significance

Intervention 1. Patient Counseling

The effectiveness of patient counseling as an error detection and prevention strategy has been well
documented in the literature.’ Given that all necessary information about the patient is rarely included on the
prescription, the counseling session provides the pharmacist with an opportunity to learn about the patient’s
chronic and acute health issues, height, weight, allergies, and prior medication use history. Providing
pharmacists with these data improves their ability to detect known allergy errors, contraindicated drugs, and
out-of-range dosing errors.®* The counseling interaction also allows the pharmacist to detect a possible data
entry or drug selection error, verify what the prescriber has told the patient, and assess the consumer’s
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knowledge of the drug. A 2010 meta-analysis of 43 studies demonstrated a clear link between patient
counseling and positive clinical outcomes, such as blood pressure control and quality-of-life outcomes.®
Effective patient counseling can also significantly reduce patient nonadherence to prescribed therapy, which
leads to treatment failures and wasted health resources costing up to $150 billion annually.?3¢”

Studies have placed patient counseling rates between 8% and 42% according to patient surveys’*°and
between 43% and 63% according to observational studies.®** However, in a study by Feifer et al.,** more than
half (58%) of 100 patients contacted by telephone within a week of starting a new medication did not even
recall an offer for counseling. Another 11% declined the offer, yielding 69% of patients who did not receive
counseling. An additional 12% (39% of patients counseled) were not satisfied with the information received. Of
the 81% of patients who did not receive counseling or were dissatisfied with counseling, 75% accepted the
calling pharmacist’s offer to counsel by telephone.

Another study®® found that 91% of patients felt that pharmacist-provided counseling was necessary and that
written information alone is not enough. But patient-requested counseling occurs very rarely, even when no
perceived barriers to a pharmacist exist.** A study by Kimberlin et al.*> demonstrated that patients engaged in
counseling sessions and asked questions more often if a pharmacist was the person who handed the filled
prescription to the patient at the point of sale. In fact, having a pharmacist hand the medication to the patient
was the strongest predictor of patient counseling, followed by strict state regulations specifying that
pharmacists must counsel all patients who fill a new prescription.*®

These studies suggest several important points: 1) patients may not recognize the offer to counsel, which is
often veiled when patients are simply told to “Sign here” without knowing they have declined an offer to
counsel, or when patients are asked “Do you have any questions?”; 2) the offer to counsel alone is inadequate
to engage the patient in counseling, as is expecting the patient to initiate the counseling; 3) patients are more
likely to ask questions if a pharmacist hands them their medication(s); 4) patients are often dissatisfied with the
information received during counseling sessions; and 5) most patients are receptive to counseling.

Within the past decade, there has been a shift in the role of the patient, from a passive recipient to an active
consumer of health information. An interactive communication process and recognition of the “expertise”
patients bring to the encounter is desired,? particularly by internet-savvy patients.*® A literature review of 40
studies®’ (1993-2007) found that information on directions for use, dose, the medicine’s name, and indication
were more frequently provided during counseling sessions than information on adverse effects, drug
interactions, precautions, contraindications, and storage/disposal. However, the information patients desire
most with new prescriptions is about adverse effects (58.2%), basic instructions (32.6%), and drug interactions
(31%)."® Within this context, we have designed and evaluated a scripted patient counseling intervention that
focuses on safe use of targeted high-alert medications.

Intervention 2: Barcode Scanning Technology and Readiness Assessment

Numerous studies prove the effectiveness and cost benefits of using barcode scanning technology for product
verification during the drug dispensing process.>**?! Thus, after the US Food and Drug Administration (FDA)
mandate to provide barcodes on most drugs by 2006, many expected a rapid increase in the use of barcode
product verification systems. According to a 2006 cross-sectional study of 3,000 community pharmacies from
18 US metropolitan areas, only 53.5% of community pharmacies utilize a barcode scanner for
verification/identification of medications.? The study also revealed a significantly lower rate of adoption in
independent pharmacies (11.5%) compared with chain pharmacies (62.6%). By 2008, 80% of chain
pharmacies surveyed used barcode scanners in the prescription process, and two thirds of these chains
scanned medications in every store.*

Based on the latest available data, the Institute for Safe Medication Practices (ISMP) estimates that the
adoption of barcode verification technology in 2012 during manual filling of prescriptions in all community
pharmacies is hovering around two thirds, with greater penetration in chain pharmacies (85%) and less
penetration in independent pharmacies and supermarket or mass merchant markets (33%). Based on the
sheer number of community pharmacies in the US—about 59,000, bar-coding technology for product
verification has a long way to go before the market fully penetrates the nearly 19,000 remaining pharmacies.



A 2003 survey by the National Community Pharmacy Association (NCPA) showed that three quarters (78.2%)
of respondents believed that barcode technology was somewhat or very important to enhance accuracy and
efficiency in pharmacy dispensing.?* Of those who were not using the technology, almost half (42.2%) thought
it was too expensive and one third (30.7%) were satisfied with their current system. Additional details were
provided in a 2009 survey® of community pharmacies, which showed other factors associated with decisions
to implement the technology, including the ease with which the technology fit with the pharmacy workflow, to
gain a competitive edge within the industry, and to improve the accuracy in billing third-party payors (thereby
decreasing exposure of third-party payor audits on payments). The 2009 survey also provided insight into why
community pharmacies have not implemented the technology, other than cost, including uncertainty regarding
the ‘right’ vendor product for their practice site, concerns about inefficient use of staff time, and anticipated
difficulties with staff training.

Although researchers have studied the changes in work activities following implementation of new technologies
in pharmacy practice,?®?’ little guidance is available to pharmacies on how to best prepare before
implementing this work-transforming technology. Within this context, we have created a readiness assessment
to assist community pharmacies with the planning and implementation of a well-built foundation upon which to
support barcode product verification technology. Readiness assessments coupled with action based on the
results is an effective strategy for building a resilient foundation and culture before adoption of technologies.

Intervention 3: Prospective Risk Assessment and a Simplified Risk Assessment Tool
Healthcare systems have traditionally relied on root cause analysis (RCA) and failure modes and effects
analysis (FMEA) to understand the risks involved in prescribing, dispensing, and administering medications.?®
RCA and FMEA are the most basic types of risk analysis that focus largely on system and process errors. Both
offer qualitative information about risk and error, but neither helps quantify the level of risk or model the
dependencies and effects of combinations of risks and failures.?**°

Sociotechnical probabilistic risk assessment (ST-PRA) is a prospective technique that advances the qualitative
work of FMEA and RCA into a quantitative realm by linking process failures with estimates of human error and
behavioral norms, yielding a more accurate picture of why and how often these failures affect patient
outcomes.?®3! After quantifying and ranking all relative risks, “what if” scenario testing is used to prioritize
interventions that demonstrate an impact to ensure that limited resources are concentrated on interventions
with the most benefit. ST-PRA has been used to support decision making in many complex, high-risk
industries, because the process allows multiple failures to be considered in combination with one

another.***® The process also permits the examination of harmful events of both high and low frequency.*

The ST-PRA process begins with a team that possesses deep knowledge about the processes under
assessment. The team first builds a detailed process map that shows how work inputs, outputs, and tasks are
linked. The process map is used to build an event tree, a graphical risk model that represents the complex
relationships among every small process step, the organizational culture, human errors, equipment failures,
behavioral norms, and undesirable outcomes.?**! The event tree is very detailed and includes all the different
combinations that a single task can entail. The event tree links all possible events through an “and” gate or an
“or” gate. An “and” gate is used to link events that must all happen (A and B) to produce the studied adverse
outcome. An “or” gate is used to link events for which only one of the events must happen (A or B) to produce
the adverse outcome. The event tree also displays the order of events and dependencies between them, and it
defines the event sequences that could lead to a specific undesirable outcome based on what is currently
known about the processes given certain conditions that shape performance.

The ST-PRA team then quantifies the probability of failure or the frequency of occurrence for each event using
actual data, when available, or Bayesian statistical methods, which work directly with estimated probabilities.
Estimated probabilities are required, because actual rate data for underlying basic events are infrequently
available in the precise form needed for classical statistical methods."* Event tree software then calculates
the combinations of failures and the total combined probability of occurrence of the undesired outcome. All
unique combinations, often 10,000 or more, that could lead to the undesired outcome are identified and
ranked, producing a “risk portfolio” that defines which components of the system are truly important to risk in
that they contributed most frequently to the undesired outcome. The risk portfolios are then used to identify the
interventions with the greatest impact.



Although the application of ST-PRA in healthcare is relatively new,'?®3%*>% two previous studies using ST-

PRA to model medication system risk in long-term care? and community pharmacy* strongly suggest that it
can be used successfully in healthcare to assess risk and the impact of system and behavioral changes on
these risks. However, the process is time consuming and requires facilitation by leaders with expertise in ST-
PRA risk modeling, group dynamics, human factors, and probability theory. Even with the necessary expertise
and time, it may not be practical for every healthcare organization to conduct its own ST-PRA process from
start to finish. Thus, we adapted a series of previously developed and validated ST-PRA risk models
associated with prescribing and dispensing errors in community pharmacies® to create and test a streamlined
tool for high-alert medications. The tool, High-Alert Medication Modeling and Error-Reduction Scorecards™
(HAMMERS™), offers community pharmacies a simple yet effective way to identify risks, estimate how often
these risks result in potentially harmful errors that reach customers, rank which system features and behaviors
most often contribute to the risks, and quantify anticipated change if interventions are implemented.

Methods

Intervention 1: Scripted Patient Counseling

Study Design

This descriptive study used an intervention group and a nonequivalent comparison group to test the frequency,
quality, and effectiveness of a loosely scripted counseling intervention for patients who picked up prescriptions
at community pharmacies for 11 targeted high-alert medications: warfarin, enoxaparin, oral methotrexate,
fentaNYL transdermal patches, HYDROcodone with acetaminophen, oxyCODONE with acetaminophen,
insulin glulisine, insulin detemir, insulin glargine, insulin lispro, and insulin aspart. The nonequivalent
comparison group included 45 pharmacies, and the counseling intervention group included 18 pharmacies.
One day of observation was conducted at each participating pharmacy in both groups. The units of analysis
were the point of sale where an offer to counsel may have been made and the counseling session between
the pharmacist and patient. Self-reported data were also collected from pharmacists and patients in the
counseling intervention group.

Sample Selection and Recruitment

The nonequivalent comparison group of 45 community pharmacies was recruited from a convenience sample
in four large cities and nearby suburbs across the US: Phoenix, Minneapolis, Boston, and Philadelphia. Three
of the four US census bureau regions were represented: West, Midwest, and Northeast. The patient
counseling intervention group of 18 pharmacies was recruited from a convenience sample in three large US
cities and nearby suburbs: Philadelphia, Boston, and Boise. Two of the census bureau regions were
represented: West and Northeast. Each participating pharmacy was offered a $250 honorarium. The
comparison group provided patient counseling according to the pharmacy’s current and usual practices. The
intervention group provided patient counseling based on the interventional methodology.

Counseling Intervention Methodology

The counseling intervention group was instructed to tell patients who picked up a prescription for one of the
targeted medications that a pharmacist would like to speak to them about their medication. For patients who
agreed, a pharmacist would provide patient counseling while referencing a safety tips handout designed for
consumers that was a component of the intervention. The drug-specific safety tips handout included 10 key
actions to help patients detect and prevent medication errors when taking that drug along with key clinical
information about the drug. The counseling sessions were loosely scripted in that the pharmacist was asked to
select several key safety tips on the handout to discuss with the patient and then encourage the patient to read
the safety tips handout in its entirety. The counseling sessions also included details about the drug and
directions for use deemed important by the pharmacist or responsive to patient questions. Patients who
declined speaking with the pharmacist still received the safety tips handout.

Safety Tips Handouts for Consumers

The safety tips handouts (Appendix A) were created and evaluated for accuracy, understandability, and value
in improving medication safety. The 10 key actions to help patients detect and prevent medication errors were
derived from reports of actual errors submitted to various national and state reporting programs, including the
ISMP National Medication Errors Reporting Program, the Pennsylvania Patient Safety Reporting System, the
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US Food and Drug Administration MedWatch program, and several commercial databases. The drug
information facts were gleaned from reliable drug information resources, including the product labeling. Face
validity and content validity of the safety tips and drug information were ensured via review by a professional
drug information specialist and an online drug information vendor. Readability, usability, and perceived value
of the handouts were determined via survey instruments.

Data Collection Techniques

Direct, undisguised observation was used to collect data at the point of sale and during patient counseling
sessions. The observers were healthcare professionals who were oriented to the observation method and
trained to be unobtrusive and nonjudgmental to minimize the effects on pharmacy staff. As the pharmacy staff
interacted with the patient at the point of sale, the observer recorded data about the offer to counsel the patient
and counseling sessions that were carried out. Additional data and field notes were collected regarding the
patient identification process and the pharmacy environment. Written informed consent was obtained from
pharmacists prior to observation, and verbal informed consent was obtained from patients prior to observation
of a counseling sessions. Patients also received a letter with information about the study.

Two survey instruments were created to obtain self-reported data from pharmacists and patients in the
intervention group. The patient survey included 21 items within four categories: the visit to the pharmacy, the
encounter with the pharmacist, the safety tips handout, and responder demographics. The items were
designed to elicit information about the quality and value of the counseling session and handout as well as
new information learned about the prescribed medication. The pharmacist survey included 48 items within five
categories: demographics about the pharmacy and the pharmacist, the patient counseling encounter, the
safety tips handout, and the overall impression regarding the intervention. The items were designed to elicit
perceptions about the value of the safety tips handouts and the value of the intervention, its sustainability in
community pharmacies, the patient’s response to counseling, and the barriers and facilitators to patient
counseling. Patients were offered a $10 pharmacy coupon for completing the survey, which could be returned
to the pharmacy or submitted anonymously online through a secure web-based survey database. Pharmacists
were offered a $10 stipend for completing the survey, which also could be submitted anonymously online.

Intervention 2: Barcode Verification System Readiness Assessment

Instruments

Readiness Assessment. The readiness assessment is composed of 94 self-assessment items organized
around five domains: environmental factors; drug labeling, packaging, and nomenclature; drug information;
staff competency and education; and culture, quality improvement, and risk management (Appendix B). The
two domains with the most assessment items—environmental factors, and culture, quality improvement, and
risk management—are further categorized into subsections. The 94 assessment items are divided into two
sections, one for pharmacy leadership or owners (59 items), and the other for pharmacy staff (35 items).

The items in the pharmacy staff assessment are the same or related to the items in the pharmacy
leadership/owner assessment, although the latter tool for leaders includes items that are not on the staff
assessment. Each assessment is either a prerequisite—a required item that should be in place before
implementing a barcode product verification system—or a facilitator—an item not required but which would
make it easier to implement a barcode product verification system. The assessment tool includes appendices
that provide elements to consider during vendor selection and associated costs.

One pharmacy leadership/owner assessment was completed by each participating pharmacy organization.
One or more pharmacy staff assessments were completed, depending on the number of pharmacies owned by
the participating pharmacy organizations. The results were entered into a web-based database built and
controlled by the authors. Participating pharmacies were able to generate pharmacy-specific or pharmacy
organization-specific reports from the database. The assessment workbook provides details to help
pharmacies utilize the assessment findings to improve readiness for barcode scanning technology.

Evaluation Survey. Two survey instruments, one for pharmacy leaders and one for pharmacy staff, were used
to learn about the perceived value of the assessment tool from participating pharmacies. The leadership
survey included 54 items within 10 categories. The staff survey included 40 items within eight categories. The
items were designed to elicit perceptions about the tool's purpose, goals, value, directions for use, assessment



items, appendices, and other details. The leadership survey also inquired about the value of the confidential
reports generated from the database. Each participating leader and staff was asked to complete a survey.

Scoring Methods

Readiness Assessment. Each self-assessment item had five possible responses using a Likert-type scale,
with 1 representing no activity and 5 representing full implementation (Table 1). Participants could also choose
“Not Applicable” for any of the assessment items. Participating pharmacies received numerical scores based
on the numerical value of each response choice after entering their findings into the database, including a total
maximum score, total average score for each leadership and staff assessment, component average scores for
each domain and subcategory, and an average Likert scale score for each assessment item. The data reports
allowed participants to quickly view any differences between leader scores and staff scores for items on both
assessments.

For the purpose of descriptive analysis of the aggregate assessment results, the average Likert scale scores

were converted to percentages, much like a score that appears on a report card between 1% and 100%.

These average scores are often presented in the narrative results in parentheses or listed in tables as the

“Average Score.” The percent of distribution among the five answer choices, 1-5, is also provided occasionally

for clarification within the narrative. The percent of distribution among answer choices has been grouped as

follows:

o All 1 and 2 responses are grouped together to describe the percent of participants who had not
implemented the item.

e All 3 and 4 responses are grouped together to describe partial implementation of the item.

o All 5 responses are used to describe full, widespread, and/or consistent implementation of the item.

Evaluation Surveys. The survey instruments used a five-point Likert scale to measure the respondents’
agreement or disagreement with the assessment items. The surveys also included open-ended questions to
determine what the user learned while using the assessment tool and how the tool could be improved.

Sample Pharmacies

Readiness Assessment. A convenience sample of 12 pharmacies representing both chain and independent
pharmacies was invited to participate in the readiness assessment. Pharmacy associates, staff pharmacists,
pharmacy managers, and pharmacy leadership within these pharmacies were asked to complete the
assessment and the evaluation survey.

Intervention 3: Simplified Risk Assessment Tool—HAMMERS™

Software Development

A core team from ISMP and Outcome Engenuity, LLC, which includes experts in medication safety, community
pharmacy practice, ST-PRA risk modeling, human factors, and software programming, was formed to develop
the HAMMERS™ software. Five ST-PRA risk models developed during a prior study' were chosen for use with
different types of medication errors. These five master risk models were then used to create Scorecards.

For each Scorecard, a map of every event in the master risk model was created. Each event represented a
task, subtask, behavior, system component, or error capture opportunity for which frequency data would be
required to compute the metrics of the Scorecards. For events with frequencies that would not vary regardless
of the drug prescribed or dispensed, pharmacy characteristics, or staff member attributes, probability values
established in evidence-based literature were preset in the software. For events with frequencies that could
vary depending on the drug, pharmacy, or staff member, assessment questions were developed and tested for
face validity and content validity. Mathematical formulas were written for events that could be calculated by the
software based on answers to associated questions.

Working with a conceptual model of the software, the team developed and tested several mathematical models
for computing the estimated frequency of occurrence of an undesirable outcome once data populated all the
events in a Scorecard. A business logic for software development was created and tested. Data files with
preset values, input values, or calculated values for each event in the five Scorecards were created. Sample
screen shots were designed, which included user instructions, assessment questions, answer choices, and
directions to the software programmer. Answer choices ranged from zero to 100 percent, although upper or
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lower control limits on answer choices were set for some assessment questions to prevent over- or under-
estimation of the frequency of an at-risk behavior or error capture opportunity. Tables that provide evidence-
based error rates, at-risk behavior rates, and failure rates for capturing errors were compiled to help guide the
probabilities selected to answer the assessment questions (Appendix C). Scoring guidelines were provided to
aid with questions that might be misunderstood or not applicable.

Once each Scorecard was developed, a sensitivity analysis was performed to determine the events most
predictive of safety and risk. The results of the analysis were used to ensure the output of each Scorecard
focused on the most crucial vulnerabilities to be addressed and recommended risk-reduction strategies with a
measurable impact. Usability testing of the HAMMERS™ software was conducted, and perceptions regarding
the extent to which the software could be used by community pharmacists to achieve the tool's goals were
used to modify the software.

Software Testing

Computations using the HAMMERS™ software were tested for accuracy by comparing the top-level risk
values obtained with the HAMMERS™ software to risk values calculated by a commercial database software
program and a commercial event tree analysis software program. To conduct the comparison to the
commercial database software, individually calculated risk values for up to 23,500 different combinations of
events that could lead to the top-level risk were entered into the commercial program, and all the risk values
were summed. To conduct the comparison to the commercial event tree analysis software, the master risk
models were used to create the fault tree structure, and each event in the fault tree was populated with the
same or very similar value assigned to it in the HAMMERS™ tool. For up to three input values, the exact
probability assigned to an event in the HAMMERS™ tool could not be used in the commercial software due to
limitations on the available range from which to select the values. In these circumstances, the estimate closest
to the HAMMERS™ tool value was selected. The commercial software then calculated the top-level risk by
summing all events under “and” gates [A+B] and by summing, multiplying, and subtracting events under “or”
gates [A+B — (AxB)].

Results

Intervention 1: Scripted Patient Counseling

Demographics

Comparative Group. The 45 pharmacies in this group were diverse with regard to location, setting,
prescription volume, hours of operation, drive-through services, and staffing on the day of observation (Table
2). Sixty percent of the pharmacies were located in states (Massachusetts and Pennsylvania) that require an
offer to counsel patients when dispensing prescription medications, and 40% were located in states (Minnesota
and Arizona) that mandate patient counseling with all new prescriptions. Observations were conducted
between the hours of 7:00 a.m. and 10:00 p.m. for a minimum of 5 hours in each pharmacy, which included
observations on Saturday and Sunday. In total, 71 pharmacists were observed in the 45 pharmacies. The
pharmacists were diverse with regard to educational credentials, experience, ethnic background, and gender
(Table 3).

Intervention Group. The 18 pharmacies in this group were diverse with regard to setting and staffing on the
day of observation (Table 2). Intervention pharmacies were less diverse than the comparative group with
regard to location, prescription volume, hours of operation, and drive-through services. Most intervention
pharmacies were from the Philadelphia area, filled 701-3,000 prescriptions per week, and were in a state that
required an offer to counsel upon dispensing medications. Observations were conducted between 7:00 a.m.
and 10:00 p.m. for 5 hours in each pharmacy, which included observations on Saturday. In total, 25
pharmacists were observed in the 18 pharmacies (Table 3). The pharmacists were diverse with regard to
experience and gender; however, the intervention pharmacists were less often PharmD prepared (16%) than
the comparative group of pharmacists (61%) and more often Caucasian (96%) than the comparative group
(69%).

Observations at the Point of Sale

Between March and May 2010, 2,733 observations at the point of sale were made in 45 comparison-group

pharmacies during which patients and family members or friends picked up filled prescription medications.

Between April and May 2012, 487 observations at the point of sale were made in 18 intervention pharmacies.
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The consumers who picked up medications in both the comparison and intervention pharmacy groups were
diverse with regard to age, gender, and ethnic background.

Observations of Patient Counseling in All Pharmacies

In total, 519 consumers in the comparison-group pharmacies and 111 consumers in the intervention
pharmacies were counseled by a pharmacist when picking up a prescription medication. Most consumers
received counseling at the pharmacy counter. The drugs for which patients were counseled varied, numbering
more than 125 different products. The targeted high-alert medications comprised between 2% and 7% of all
the medications for which patients were counseled. Almost all the counseling sessions (93%) were conducted
in the open in both intervention- and comparison-group pharmacies.

The most common categories of information provided during the counseling sessions in both the comparison
(Table 4) and intervention (Table 5) pharmacies were directions for use, dose, and drug indication. The least
frequent information provided included when to call a doctor, side effects, generic and/or brand names, and
special precautions. During the counseling sessions, the pharmacist asked the patient at least one question
during 20% of the sessions in comparison-group pharmacies and during 41% of the sessions in intervention
pharmacies. The patients asked the pharmacist at least one question during 17% and 24% of the sessions,
respectively. The medication vial, bottle, or carton was opened to view the actual product during counseling
sessions more often in intervention pharmacies (28%) than in comparison-group pharmacies (2%).

An error or potential error was detected during five of the counseling sessions in the comparison-group
pharmacies and during two of the counseling sessions in the intervention pharmacies. Examples include an
allergy to the prescribed medication, an inability to swallow the prescribed capsules, incorrect verbal directions
from the physician, a wrong medication called into the pharmacy, and a potential self-administration error. Four
of the five errors were detected when the medication vial, bottle, or carton was opened to view the actual
product.

Overall, consumer attentiveness during counseling was high in all pharmacies, particularly for new
prescriptions, and did not vary significantly based on pharmacy characteristics, patient characteristics, or
pharmacist characteristics. In the comparison-group pharmacies, the sessions lasted a mean of 1.30 minutes,
with 73% conducted in less than 1 minute and 25% lasting 1 to 2 minutes. In the intervention pharmacies, the
mean length of the sessions was 1.94 minutes, with 39% lasting less than 1 minute, 34% running 1 to 2
minutes, 20% lasting 3 to 5 minutes, and 6% lasting longer than 5 minutes. The overall quality of the
counseling sessions was assessed to be high or moderately high in all but 25% or 23% of the comparison and
intervention pharmacies, respectively.

The observers assessed the impact of counseling on pharmacy workload in comparison and intervention
pharmacies to be low (60%) or moderate (29%) in most cases. No counseling sessions were judged to have a
high impact on pharmacy workload in intervention pharmacies, even when counseling sessions lasted longer
than 5 minutes. About 12% of the counseling sessions were judged to have a high impact on workload in
comparison-group pharmacies.

Patient Counseling Rates

All medications. In comparison-group pharmacies, patient counseling occurred with 19.0% (519/2,733) of
consumers who picked up a prescription medication (Table 6); in intervention pharmacies, 22.8% (111/487) of
consumers were counseled. Insignificant differences in counseling rates were observed in comparison and
intervention pharmacies based on consumer presentation at the pharmacy counter or drive-through window or
on consumer demographics, such as age or gender. Variables that resulted in significant differences in patient
counseling rates included ethnic and social diversity of the population served by the pharmacies, how the offer
to counsel the patient was made, and pharmacy location—particularly with respect to state pharmacy
regulations on counseling in comparison-group pharmacies and geographic setting in intervention pharmacies.

Targeted high-alert medications. Patient counseling rates were significantly higher for the targeted high-alert
medications dispensed from intervention pharmacies than from comparison-group pharmacies (Table 6).
Among comparison-group pharmacies, 29.6% (16/54) of consumers who picked up one or more of the
targeted high-alert medications were counseled by a pharmacist. Among all intervention pharmacies, 93.9%
(31/33) of consumers who picked up one or more of the targeted high-alert medications were counseled by a
pharmacist. 9



Two patients declined to be counseled when picking up prescriptions for HYDROcodone with acetaminophen,
stating they had taken the medication previously and did not need to be counseled.

Counseling Details by Targeted High-Alert Medication

Insulin analogs (Table 7). In the comparison-group pharmacies, consumers who were counseled by a
pharmacist when receiving an insulin analog were primarily educated about whether the insulin was long- or
short-acting (100%), the onset of action (50%), timing of insulin administration with meals (33%), and how to
store the drug (67%). Consumers counseled in the intervention pharmacies received significantly more
information. All (100%) of the observed counseling sessions included education about the drug action, how to
measure the dose and inject the medication, timing of drug administration with meals, glucose monitoring, and
important safety tips (including checking the insulin before leaving the pharmacy, keeping a log of glucose
levels and insulin doses, and calling the doctor about any illness, changes in habits, or new medications). Half
(50%) of counseled patients were also educated about mixing insulins, how to differentiate various types of
insulin, how to store insulin, safe disposal of syringes, the signs and treatment of hypoglycemia, and what to do
if the patient will not be eating due to illness or a medical procedure.

Methotrexate (oral) (Table 8). In the comparison-group pharmacies, consumers who were counseled by a
pharmacist when receiving methotrexate were most likely to be asked whether the directions on the medication
vial or package matched the doctor’s directions (33%) and to be educated about choosing one day of the week
to start therapy (33%), never taking the drug for more than 7 consecutive days (33%), common side effects
(33%), and when to report side effects to the doctor (33%). In all (100%) observed counseling in the
intervention pharmacies, patients were educated about the onset of symptom relief, to never take extra doses
to treat symptoms, and which medications to avoid while taking methotrexate. All (100%) were advised to ask
their doct