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Objective. Analyze quality improvement (QI) education across US pharmacy programs.
Methods. This was a two stage cross-sectional study that inspected each accredited school website for
published QI curriculum or related content, and e-mailed a questionnaire to each school asking about
QI curriculum or content. T-test and chi square were used for analysis with an alpha a priori set at .05.
Results. Sixty responses (47% response rate) revealed the least-covered QI topics: quality dashboards /
sentinel systems (30%); six-sigma or other QI methodologies (45%); safety and quality measures
(57%); Medicare Star measures and payment incentives (58%); and how to implement changes to
improve quality (60%). More private institutions covered Adverse Drug Events than public institutions
and required a dedicated QI class; however, required QI projects were more often reported by public
institutions.
Conclusion. Despite the need for pharmacists to understand QI, it is not covered well in school
curricula.
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INTRODUCTION
Quality improvement (QI), as defined by the Health

Resources and Services Administration (HRSA), “con-
sists of systematic and continuous actions that lead to
measurable improvement in health care services and the
health status of targeted patient groups.”1 The Institute of
Medicine has indicated that each health care team mem-
ber should be well versed in QI so that the quality and
safety of care can be continuously improved.2

Advancing quality improvement concepts in phar-
macy education has been a focus of the Accreditation
Council for Pharmacy Education (ACPE) in recent years
for all doctor of pharmacy (PharmD) programs across the
United States (US).3 The American Association of Col-
leges of Pharmacy (AACP) and The Center for the Ad-
vancement of Pharmaceutical Education (CAPE) also

formally endorse QI as one of their educational
outcomes.4

The extent of QI education may vary among the

PharmD programs, but there is no denying its importance

and impact on a pharmacist’s career. Pharmacists and

other health care professionals can expect increasing

levels of accountability for performance on health care

quality metrics in today’s health care environment.5 In

fact, the ACPE standards state that “application of . . .
quality metrics to advance patient care and service de-

livery within and between various practice settings”

should be included as part of the required elements for

didactic education in PharmD programs.4 Encouraging

education in quality improvement begins with demon-

strating its significance and relevance within a pharmacy

student’s education and career.
The increased relevance of health care quality in the

marketplace and pharmacy practice can be used to dem-

onstrate its applicability and importance to pharmacy stu-

dents. A 2004 study by Jackson shared self-reported data

demonstrating that the application of QI concepts in

PharmD programs improved students’ ability to identify

errors, implement methods to decrease errors in their
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practice setting, and raise awareness of the impact these
errors can have on the health of a patient.6 A study by
Gilligan and colleagues assessed both instructors’ and
students’ perceptions of implementing QI education in
the curriculum.7 In this study, five colleges of pharmacy
that utilized some portion of the EPIQ (“Educating Phar-
macy Students and Pharmacists to Improve Quality” now
called “Educating Pharmacists in Quality”; Alexandria,
Virginia) educational program demonstrated a statisti-
cally significant improvement in students’ self-reported
QI knowledge. TheEPIQprogram is a possiblemodel that
other colleges of pharmacy may adopt to improve both
student QI knowledge and attitudes.7-10 The EPIQ train-
ing program and additional resources are available
through the Pharmacy Quality Alliance (PQA) website.11

The PQA has developed multiple measures of safe and
appropriate medication use that are currently utilized by
federal and state quality programs. PQA “. . . collabora-
tively promotes appropriate medication use and develops
strategies for measuring and reporting performance in-
formation related to medications.”12Measures developed
and implemented by PQA are specifically designed to be
sensitive to pharmacist intervention. PQA medication
safety and management measures include metrics such
as statin use in patients with diabetes, high risk medica-
tions in the elderly, comprehensive medication review
completion rate, and adherence measures for statins,
diabetes medications, and antihypertensives. The EPIQ
modules refer to these measures and facilitate discussion
about the importance of QI education so students and
pharmacists are better prepared to discuss implications
of these metrics in pharmacy practice.

While several studies have examined the applica-
tion of specific QI concepts within pharmacy curricula,
a review of the literature found that recently published
studies did not delve into the extent and frequency to
which QI concepts were covered nor offer a comparison
between the PharmD programs in the US.7-10 More than
a decade ago, however, a descriptive study conducted by
Johnson and Latif investigated the quality and quantity
of medication error reduction, a component of QI edu-
cation, in pharmacy curricula.13 The investigators found
that the depth and frequency of medication error instruc-
tion within pharmacy curricula was highly variable,
lacked standardization, and did not include key medica-
tion error instruction components. However with a great
emphasis currently placed on QI education by the ACPE
and CAPE Educational Outcomes and a shift in focus
within pharmacy practice to quality and patient out-
comes, it has become apparent that a measure of the
current status of PharmD QI education is needed.3,4

Themain purpose of this study, therefore, was to explore

the breadth and depth of QI education currently offered
across accredited PharmD programs in the US. A sec-
ondary objective of this study was to propose a tentative
QI curriculum that could be used as guideline for phar-
macy programs.

METHODS
This cross-sectional study used data obtained from

a website search (phase 1) and questionnaires (phase 2)
that were completed using electronic, mail, or tele-
phone interviews. This study was approved by the Uni-
versity of Arizona Human Subjects Protection Program
(UA IRB).

Phase one consisted of data collection through an
online website search for each college of pharmacy to
determine if QI concepts were implemented into the col-
lege’s curriculum. If available, contact information for
a QI instructor was identified so that person could be sent
the questionnaire in phase two. To standardize thewebsite
search, a data collection form was developed (available
upon request) and data were collected by multiple re-
searchers. Another researcher triangulated the data col-
lected and confirmed all data were collected in the same
manner by performing a quality check on 10% of the data
entries.

Phase two included a cross-sectional questionnaire.
Questions were adapted from two previously described
cross-sectional questionnaires that also measured curric-
ulum inclusion of content across ACPE accredited
colleges/schools of pharmacy.14,15 The questionnaire
originally included 46 questions and respondents had four
options for completing the questionnaire: electronic, pa-
per, making an appointment with a researcher for com-
pletion via phone, or in-person at the PQAannualmeeting
in May 2014, or at the AACP Annual Meeting in July
2014. If the respondent indicated that his/her college/
school had QI content, syllabus copies were requested.
Depending on the method of response, a follow-up phone
call to discuss or complete the questionnaire was per-
formed upon respondent request. Care was taken to con-
firm that each school was accounted for only once in data
collection.

The questionnaire was emailed up to three times to
non-responders. Each wave was separated by approxi-
mately two weeks. In order to decrease response burden,
the questionnaire was subsequently reduced to 13 ques-
tions and offered electronically through Survey Monkey.
The questions that were kept in the survey are reported in
this article. The questions that were eliminated from the
longer version of the survey included specific informa-
tion about methods of learning applied in QI programs,
number of credit hours dedicated to QI, questions about
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grading QI, and detailed questions specifically about QI
project logistics. Respondents who had not yielded a re-
sponse after the third wave received the shortened ques-
tionnaire. In addition, an incentive of enrolling in a raffle
for a $25 gift card was offered upon completion of the
survey for all respondents. The abbreviated version of
the questionnaire was sent only once. The UA IRB ap-
proved this protocol revision.

Additionally, literature16 that recognized colleges or
schools of pharmacy requiring a senior research project
was cross-referencedwith this study to identify those pro-
grams that may require both senior research projects and/
or QI projects.

To be eligible for this study, each participant must
have been a faculty member at a US school or college of
pharmacy that was ACPE-accredited (“regular”) as of
January 2014.17 One person, preferably someone who
taught or conducted research inQI,was targeted to answer
the questionnaire at each college or school. That person
was identified for each program via the following
methods: 1) each ACPE-accredited pharmacy college or
school website was searched to reveal the presence of
published online QI curriculum or other related content
and to identify QI instructor’s contact information if
available; 2) faculty web pages were examined to identify
faculty who had an interest in or who were doing research
in QI; 3) a literature search was performed to identify
pharmacy faculty who were publishing in the realm of
QI, using the following keywords: quality control; safety;
medication error reduction; quality improvement; medi-
cation errors; research project; and pharmacy curriculum;
4) PharmacyQuality Alliance (PQA) Education Commit-
tee pharmacy faculty members were contacted; and/or
5) faculty who requested a copy of the EPIQ program
from PQA were identified. In the case that multiple per-
sons from the same college or school were identified as
teachingQI, individualswere contacted to determinewho
had the primary QI teaching responsibility.

The primary dependent variable was the presence or
absence of QI education and the extent of which the sub-
ject was covered at each college or school of pharmacy.
Demographic variables included: type of pharmacy col-
lege or school (public or private); length of the doctor of
pharmacy program (3, 4, 0-6 years); class size; the col-
lege’s definition of QI (definition and keywords used by
each program); QI course type (required or elective, in-
tegrated or standalone, interprofessional); extent of in-
struction (full course, a few hours, single lecture; total
number of hours); who taught theQI course (if applicable,
obtain course syllabus); QI project (optional or required,
individual or group, presentation required, poster re-
quired, overall extent, research topics); number of credit

hours; classroom versus experiential time for QImaterial;
extent of experiential time (site visits) with QI focus;
extent of classroom work/type of learning (case-based,
team-based, lecture, combination, other) for QI material;
innovative components; and any other demographics the
college or school provided.

Continuous data were summarized using means and
standard deviations; independent groups were compared
using a t-test. Categorical variables were summarized as
percentages and frequency counts. Chi-square analysis
was used to compare nominal data. The a priori alpha
level was set to .05.

RESULTS
Sixty responses were returned from the 129

accredited schools (47% response rate). The 60 respon-
dents were deemed to be representative of pharmacy
schools overall with no significant difference between
the general make-up of the study respondents and US
accredited colleges or schools of pharmacy (and pre-
candidate status).18,19 Respondent characteristics are
displayed in Table 1. In this study, 46.7% of respondents
indicated that their college or school is public (50% of
the US accredited and pre-candidate schools are public)
and 48.3% of respondents indicated that their college or
school is private (currently 52.2% of the US accredited
and pre-candidate schools are private).

Respondents indicated that the least covered QI
topics in their curricula (Table 2) were: quality dash-
boards and sentinel systems (30%); six-sigma, or other
QI methodologies (45%); state quality improvement laws
(50%); measures of safety and quality (56.7%);Medicare
Star measures (a national performance measurement pro-
gram) and payment incentives (58.3%); and how to im-
plement changes to improve quality (60%). The most
commonly covered QI topics were (Table 2): medication
errors: prevention and reporting (81.7%); organizations
involved in quality (80%); quality and the future of health
care: health care reform, Patient Protection and Afford-
able Care Act (78.3%); medication reconciliation
(76.7%); drug-drug interactions (75%); and adverse drug
events (75%).

More private schools covered adverse drug events
than public schools (p5.039, Table 2). There were no
significant differences in regard to pharmacy college or
school program length (3-year versus 4-year) among the
QI topics listed on the questionnaire (Table 2).

Requiring a QI class (in any type of format; required
standalone, elective standalone, part of another class or as
independent study) was more likely to be reported in pri-
vate schools (p5.003; Table 3) while requiring a QI proj-
ect was more often reported by public schools (p5.014,
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Table 3). There were no significant differences for the
college or school of pharmacy program lengths.

Of the 60 returned responses, 16 pharmacy schools re-
quired a QI class and seven pharmacy schools required a QI
project. Of the aforementioned schools, therewere five phar-
macy schools that overlapped and required both a QI class
and a QI project. Previous data that located colleges or
schools of pharmacy requiring a senior research project
was cross-referenced with this study; of the 12 colleges or
schools of pharmacy requiring a senior research project, two
require senior researchprojects,QI classes, andQIprojects.16

DISCUSSION
Health care is rapidly shifting from a fee-for-service

system to one that emphasizes value through various

pay-for-performance models; thus, the importance of of-
fering high quality of care to patients in an affordable way
has never been greater, and pharmacists are an integral
part of this shift.5 A shift in accountability necessitates
that pharmacists are prepared to take on that accountabil-
ity. Yet, as the results from this study demonstrate, QI
education in schools of pharmacy has not yet become
a priority.

The federal government is leading the effort in qual-
ity improvement standards in several settings. The Cen-
ters for Medicare and Medicaid Services (CMS) has
launched quality improvement programs for physicians,
nursing homes, hospice programs, and even Medicare
Part D Prescription Drug plans, which provide senior
beneficiaries coverage of their medicines.20 The CMS

Table 1. Characteristics of Study Participants

Study Participants

Colleges and schools of pharmacy with
ACPE1 accreditation or pre-candidate status as of

July 2015

Characteristic N (%) Total N=60 N (%) Total N=132

College System (N557)
Semester 51 (85)
Quarter 6 (10) NA

Academic Schedule (N545)
Year-Round 7 (11.7)
Standard 38 (63.3) NA

Prerequisites Required (N543)
2 years 29 (48.3) NA
3 years 10 (16.7) NA
4 years/Bachelor’s degree 3 (5.0) 9 (6.8)
Other 1 (1.7) NA

Institution Type (N557)2

Public 28 (46.7) 66 (50.0)
Private 29 (48.3) 69 (52.2)
Other 0 (0) 0 (0)

Program Length (N556)3

3 years 4 (6.7) 12 (9.1)
4 years 51 (85) 116 (87.8)
Other 1 (1.7) 7 (5.3)

Interprofessional presence (N543)
Yes 15 (25)
No 28 (46.7) NA

Pharmacy Quality Alliance (PQA)
member (N522)
Yes 11 (18.3)
No 5 (8.3)
Don’t know 6 (10.0) NA

Class Size Mean (SD), Range, N Mean (SD), Range, N
Class of 2014 128 (63.0), 0-320, 55 123 (57.0), 36-330, 130
Class of 2017 129 (58.7), 40-300, 57 NA

1ACPE: Accreditation Council for Pharmacy Education
2Chi-Square tests revealed a p value of .97
3Chi-Square tests revealed a p value of .5
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Star Rating System assesses medication safety and ap-
propriateness, among other things, and pharmacists
drive improvement in these performance metrics and
the ultimate optimization of patient care. In fact, payers
are beginning to identify pharmacist intervention as
a fundamental way in which to improve safety for ben-
eficiaries and increase medication adherence, which
has led to several pay for performance models in the
marketplace.21 Yet, only 58% of our respondents re-
ported teaching the Medicare Star measures and pay-
ment incentives. This represents just one example of
the many QI topics that can help PharmD students suc-
ceed in the changing health care system and grow with
the profession of pharmacy. The need for quality and
safety training is not limited to pharmacy education.
Similar results have been found in studies assessing
quality and safety education in US and Canadian med-
ical schools.22,23

The primary findings of this study indicate that in
pharmacy schools, the broadest topics are taught the
least often, and more pharmacy-specific topics are cov-
ered more frequently in pharmacy QI courses. For ex-
ample, six-sigma, pharmacy quality dashboards, and
Medicare STAR ratings are discussed least often, while
adverse event reporting, medication reconciliation, and
drug-drug interactions are addressed most often. This
may be because there has been a focus on adding ad-
verse event reporting, medication reconciliation, and
drug-drug interactions into education for some time
whereas the other topics are “newer” and more reflec-
tive of recent changes in the US health care system.13 It
may take colleges or schools of pharmacy time to adapt
and to add these topics to the PharmD curricula. Addi-
tionally, the pharmacy specific topics may be seen as
fitting into the traditional model of pharmacy practice,
whereas the broader topics may be seen as “outside” of
the traditional role of the pharmacist. Nonetheless, with
the changing landscape of the US health care system,
the broader and least covered topics of six-sigma, phar-
macy quality dashboards and Medicare STAR ratings
are becoming more of a necessity to demonstrate the
value of pharmacist services in the larger context of
the health care market.

Another concern is that there are some programs that
do not teach students the concept of how to improve qual-
ity. Pharmacists must know at a most basic level how to
improve quality, whether it is on a small scale (improving
workplace and workflow quality) or on a large scale (im-
proving outcomes and patient satisfaction).2,3

Interestingly, requiring a QI class was more likely
in private schools, while requiring a QI project was
more often reported by public schools. These differencesT
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in curricula are difficult to explain and require fur-
ther research. Studies have previously shown that stu-
dents gain a greater understanding and appreciation
of quality improvement principles when completing
a project.6-8,23 Gilligan and colleagues reported more
change in knowledge and attitudes when the program
included a QI project as part of the educational experi-
ence.7 Additionally both preceptor and faculty self-
reported attitudes are improved with the use of the
EPIQ program.9,10

From the returned responses, about 27% of col-
leges or schools of pharmacy require a standalone class
dedicated to QI. These results are similar to those re-
ported by Smith and colleagues who found standalone
QI classes in only 20% of nursing schools.24 QI pro-
jects, which are required in about 12% of our study
respondents’ institutions, may offer more opportuni-
ties for learning, professional development, and aca-
demic distinction. Furthermore, there are two reported
colleges or schools of pharmacy nationwide (3% of
respondents) that require a QI class, QI project, and
a senior research project. Further research will shed
light on the outcomes for students who participate
in programs with this extensive emphasis on QI and
research.

Future researchwill consist of further data collection
to more completely describe the QI curricula being of-
feredwithinACPE accredited colleges or schools of phar-
macy. To date, an all-encompassing nationwide survey of
QI education/curricula has not yet been performed. How-
ever, with a 47% response rate, more data is needed to
determine if any other differences exist. Additional re-
search will be conducted to describe exemplary colleges
or schools of pharmacy that have implemented QI curric-
ula, and will focus on describing specific programs and
their QI curricula more in-depth. The goal will be to high-
light examples of best practices, such as an elective QI
class, required class, interprofessional class, integrated
class, and project.

The profession of pharmacy is constantly changing.
In order for graduates to be practicing at the highest level,
they must be ready to participate in a health care system
that is driven by quality and outcomes. Schools and col-
leges of pharmacy can use the list of topics generated for
this survey to start a conversation within their curriculum
committees to decide how to best incorporate these im-
portant topics. Additionally, the EPIQ training program
offered by PQA is a possible model that other colleges or
schools of pharmacy may adopt to improve both QI
knowledge and knowledge attitudes.7-11 Table 4 depicts
a proposed QI curriculum based on EPIQ training pro-
gram offered by PQA.11,12T
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This study assumed that the respondents were famil-
iar with the respective college or school of pharmacy’s QI
curriculum and were able to respond appropriately. This
study was limited by the small sample size and the lower
than anticipated response rate. Additionally, it was some-
times difficult to locate the individual at each college or
school of pharmacy who was most familiar with that pro-
gram’s QI curricula. In some cases, the QI specialist was
no longer at that institution and another faculty member
had to fill out the questionnaire to their best ability, which
was sometimes not comprehensive and could be incorrect
or incomplete.

CONCLUSION
To the investigators’ knowledge, this is the first

national study to map the state of QI education in US
pharmacy schools. The results of this study will help
inform pharmacy and other health-related professional

programs in the integration of QI concepts into their
curriculum.
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