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Objective. To further refine and examine the validity of an instrument for assessing pharmacy stu-
dents’ self-efficacy in implementing the Pharmacists’ Patient Care Process (PPCP) components.
Methods. An instrument was developed and pilot tested in spring 2018 at one college of pharmacy. In
spring 2019, a modified version of the instrument, the PPCP Self-Efficacy Scale (PPCP-SES), was
administered to third professional year (P3) pharmacy students at seven institutions. Self-efficacy items
were based on Bandura’s theory of self-efficacy, and students were asked to rate each item on a
continuous scale (0-100). Data analyses included descriptive statistics, reliability analysis, and confir-
matory factor analysis (CFA).
Results. Three hundred P3 students completed the PPCP-SES. The domain-specific Cronbach alpha
coefficients were: collect, a5.89; assess, a5.92; plan, a5.95; implement, a5.96; and follow-up,
a5.95. Based on the factor analysis results, three items were removed. Model fit statistics indicated the
overall instrument had moderate goodness of fit.
Conclusion. Results indicate the PPCP-SES demonstrated initial evidence of validity for use by
pharmacy faculty members to identify students’ self-efficacy related to implementing components
of the PPCP. Future research is needed to examine validity evidence in other student populations
and among practicing pharmacists.
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INTRODUCTION
The Pharmacists’ Patient Care Process (PPCP) is a

framework established by the Joint Commission of
Pharmacy Practitioners (JCPP) for pharmacists to follow
in delivering patient-centered care.1 It is rooted in the
pharmaceutical care model developed by Hepler and
Strand and serves as a structured guide to ensure the de-
livery of “high quality, cost-effective and accessible
health care for patients” in any pharmacy practice set-
ting.1,2 The PPCP has been adopted by the Accreditation
Council for Pharmacy Education (ACPE) in the 2016
Accreditation Standards, Standard 10.8, which states “the
curriculum prepares students to provide patient-centered
collaborative care as described in the Pharmacists’ Pa-
tient Care Process.”3 Doctor of Pharmacy (PharmD)
programs across the United States continue to implement
the PPCP throughout their didactic and experiential

curricula.4,5 Assessment is an essential component of
ensuring the proper implementation of the PPCP in cur-
ricula and measuring its impact on student learning.5 As
such, the PPCP has been mapped to the Center for the
Advancement of Pharmacy Education (CAPE) Educa-
tional Outcomes as well as the American Association of
Colleges of Pharmacy (AACP) Core Entrustable Profes-
sional Activities (EPAs) for New Pharmacy Graduates
framework.6,7 Both the CAPE outcomes and the AACP
EPAs are essential elements for schools and colleges of
pharmacy in their ongoing curricular and student outcome
assessments.8,9

Several studies have described or examined imple-
mentation of the PPCP in specific courses.4,5,10-13 Rivkin
described how the PPCP was incorporated in an intro-
ductory pharmacotherapy course to introduce first year
pharmacy (P1) students to PPCP components and how to
apply the process when evaluating a patient case.4 The
author reported that although students lacked signifi-
cant clinical knowledge at that stage in their curriculum,
their competency in collecting a medication history
and identifying drug-related problems during subsequent
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introductory pharmacy practice experiences (IPPEs) was
higher compared to that of students in previous cohorts.4

Gonyeau and colleagues reported on a similar approach to
incorporate the PPCP into a disease management course
series for second and third year pharmacy (P2 and P3)
students.10 The PPCP concepts were introduced to stu-
dents and incorporated via concept mapping and case-
based assignments, and mapped to assessment questions.
The authors evaluated both faculty members’ incorpora-
tion of PPCP into their teaching materials as well as stu-
dents’ performance on summative assessments and
assignments. Students varied in terms of their perfor-
mance on specific PPCP domains, with higher per-
formance on collect and implement domain-related
questions.10 Another example of purposeful incorpora-
tion and evaluation of the PPCPwas described by Phillips
and colleagues in the context of a capstone course.11 In
this third-year skills-based course, the PPCP domains
were infused into patient cases and assignments. Authors
reported improvement in students’ confidence in their
ability to apply the PPCP as a whole.11 Additional studies
have described how the PPCP was implemented in an
entire pharmacy program5 and how students’ knowledge
of the PPCP steps was assessed in a medicinal chemistry
course12 and an IPPE course.13

There continues to be a need for instruments with
demonstrated validity evidence that assess students’
ability to implement PPCP components, especially as part
of advanced pharmacy practice experiences (APPE) and
practice readiness assessments.5 Evaluating student con-
fidence in PPCP is one important component of a global
approach to assess students’ competency with applying
the PPCP. Self-assessment is a critical skill for continuous
professional development in pharmacy education and can
provide students with insight into potential gaps in their
learning.14,15 It can be implemented alongside knowl-
edge-based or skill-based assessments to provide a more
comprehensive picture of students’ learning and skill
development.

The purpose of this study was to further refine and
examine initial validity evidence of an instrument for
assessing PharmD program students’ self-efficacy in
implementing PPCP components when provided with a
patient case. Such an instrument could serve as a valuable
resource to assess pharmacy students’ readiness for both
APPEs and pharmacy practice.

METHODS
A self-report instrument for pharmacy students that

addressed the first three domains (collect, assess, plan)
was initially developed and administered as part of a pilot

evaluation project at Manchester University in spring
2018. Items were developed with the JCPP’s descriptions
of PPCP domains serving as a guide or framework.1

Bandura’s theory of self-efficacywas used to structure the
scale.16 Self-efficacy is defined as an individual’s “belief
in their capabilities to produce given attainments.”16 As
such, it was determined that a self-efficacy scale is ap-
propriate for examining confidence in implementing
PPCP components among pharmacy students. Prior to
administration, the instrument was reviewed by subject
matter experts who were pharmacy practice faculty
working in a variety of settings. In addition, the instru-
ment was distributed to several fourth professional year
(P4) pharmacy students who were asked to comment on
instrument clarity and length. The feedback obtained was
used to further revise the instrument.

According to Bandura’s guidelines for constructing
self-efficacy scales (SESs), a unipolar continuous scale is
recommended.16 Such scales are better predictors of ef-
ficacy than interval scales, and Likert-type scales are
considered inappropriate for assessing self-efficacy.16

Students had to rate themselves on a 100-point unipolar
continuous scale ranging from (05not at all confident to
1005highly confident). Additional items were included
on the instrument to gather demographic information,
including age, gender, race/ethnicity, previous work ex-
perience, and college/school.

With the release of operational definitions for the
PPCP’s domains in July 2018,17 the instrument was re-
vised and expanded to include items addressing each
domain. The final instrument included multiple items
addressing each of the domains: five items for the collect
domain, six items for the assess domain, 10 items for the
plan domain, three items for the implement domain, and
four items for the follow-up domain. While it is difficult
for students in the didactic curriculum to participate in
activities that are directly aligned to implementation and
follow-up of care plans, these items were included to al-
low for a more comprehensive instrument and potential
use by pharmacists in future research.

This studywas approved, deemed exempt, or granted
a waiver by all participating institutions, withManchester
University’s institutional review board (IRB) being the
IRB of record. Faculty members who were engaged in
curricular or assessment activities were approached and
invited to participate in distributing the instrument. In
addition, an announcement was posted in a PPCP-related
learning community on the AACP website to recruit in-
terested pharmacy schools. Both public and private in-
stitutions were recruited. The 34-item instrument was
distributed electronically via Qualtrics (Qualtrics) to P3
students across a convenience sample of seven pharmacy
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schools. Upon approval of each university’s IRB, a con-
tact person at each institution sent out an email with the
link to the Qualtrics survey to their P3 students. Two
follow-up emails were sent in one-week increments. Start
and end dates varied between institutions; however, all
data collection was completed during April and May
2019, prior to students starting their APPEs.

Demographics were assessed using descriptive sta-
tistics. Reliability of the PPCP-SES was measured using
Cronbach alpha, with a coefficient of 0.70 or greater in-
dicating good internal consistency.18,19 The Cronbach
alpha was calculated for the entire instrument as well as
for each of the domains. Possible inclusion of specific
items in the final instrument were initially assessed
through Cronbach alpha. Items were removed if the item
was: deemed complex or multi-faceted, and/or the
Cronbach alpha for the construct was increased after item
deletion, and/or inclusion of the item did not improve the
model fit. Items retained and final domainCronbach alpha
coefficients are presented in Table 2. Given that the items
were theoretically developed based on the PPCP de-
scriptions, a confirmatory factor analysis (CFA) structural
model was performed to test the model and determine if
the relationships between items aligned with their re-
spective domains.20

The model chi-square, root mean squared error of
approximation (RMSEA), standardized root mean
squared residual (SRMR), and comparative fit index
(CFI) were used to assess model fit. The model Χ2 as-
sesses overall fit of themodel to the data,with a significant
p value (,.05) indicating lack of fit, although it is sensi-
tive to large sample sizes.21,22 The RMSEA is an absolute
fit index that corrects for model complexity and is not as
sensitive to sample sizes, with values ,0.10 indicating
acceptable fit. The SRMR is another absolute fit index,
with values,0.10 indicating acceptable fit. 21,22 The CFI
is an incremental fit index that measures improvement in
fit, with values$0.90 indicating good fit, and is generally
not sensitive to sample sizes.21,22 Several models were
tested and the Akaike information criterion (AIC) and the
Bayesian information criterion (BIC), two commonly
used model selection criteria, were used to compare
models and choose the model with best fit.23 Demo-
graphics and Cronbach alpha were evaluated using SPSS,
version 25 (IBM), and confirmatory factor analysis was
conducted using Stata Statistical Software, version 15
(StataCorp, LLC).

RESULTS
Three hundred P3 students across seven institutions

completed the PPCP-SES. Participants were from both
public (n53) and private (n54) institutions from the

Midwest (n54) and South (n53) regions of the United
States. All participating institutions were four-year
pharmacy programs. Characteristics of pharmacy student
participants are presented in Table 1. The majority
(85.6%) of student participants were attending private
institutions. Among all respondents, 70% were female,
47.3% were White, and 90% had worked in a pharmacy
setting for at least one year. Two items from the plan
domain were removed based on Cronbach alpha coeffi-
cients and because they did not improve model fit. One
item from the implement domainwas removed for being a
compounded statement, which asked for multiple evalu-
ations within the statement, and for the subsequent im-
provement of the Cronbach alpha. The remaining 25
items were loaded onto the five constructs of the PPCP:
five items on collect, six items on assess, eight items on
plan, two items on implement, and four items on follow-
up. The overall Cronbach alpha coefficient for the in-
strument was 0.98, and the individual Cronbach alpha
coefficients for each domain were as follows: collect,
a50.89; assess, a50.92; plan, a50.95; implement,
a50.96; and follow-up, a50.95. All the items, along
with the Cronbach alpha for their respective domain, are
shown in Table 2. Several potential models were assessed
to identify the best fit based on the AIC and BIC. Models
that were tested included models with all the original
items as well as models examining whether some items
loaded onto different ormultiple constructs. The resulting
model produced the followingfit statistics:Χ251482.595
(p,.05), RMSEA50.13, CFI50.86, and SRMR50.06.

DISCUSSION
To the authors’ knowledge, this is the first study

reporting on the validity of an instrument aimed at
assessing pharmacy students’ self-efficacy in imple-
menting the PPCP framework. The PPCP Self-Efficacy
Scale (PPCP-SES) demonstrated evidence of reliability,
with an overall Cronbach alpha of 0.98 and alphas in the
0.89-0.96 range for each of the domains. A Cronbach
alpha of greater than 0.7 is considered good, while an
alpha greater than 0.95 usually indicates a redundancy of
items.19 However, based on feedback from subject matter
experts early on, we deemed it was necessary to retain
specific items in the instrument given the types of activ-
ities they measure.19 Because of the nature of the PPCP
domains, many of the activities in the assess, plan, im-
plement, and follow up domains can overlap and be
similar. However, they each relate to a different part of the
patient-care process and involve different skills. Results
from the confirmatory factor analysis for the PPCP-SES
were not consistent. A significant chi-square for the
overall model, a RMSEA value (0.13) slightly greater
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than 0.10, and a CFI value (0.86) slightly below 0.90 do
not meet the standards for good model fit. The only value
that indicated good fit was the SRMR. Although the Χ2

statistic is generally sensitive to large sample sizes, the
RMSEA, CFI, and SRMR are not.21 With factor analysis,
acceptable fit levels tend to vary, and there is some dis-
agreement among statisticians and researchers on the
most appropriate cutoff criteria.21 Although the RMSEA
and CFI did not meet the good fit threshold previously
established for this study, the values are near the bor-
derline cutoffs. For conducting confirmatory factor
analysis, a respondent to item ratio of 5:1 or 10:1, or a
sample size of 300, is considered optimal.18,20 Both of
these criteria were met in this study. As there is no other
published instrument, to the authors’ knowledge, with

which to compare this instrument, other sources of val-
idity evidence could not be assessed.

One potential explanation for the lack of good fit is
the study population (ie, P3 students), given the nature of the
items related to the implement and follow-up domains. Most
students at this stage will have had experience, via standard-
ized patients, simulations, and assigned cases, to practice their
skills to collect, assess, and develop a plan based on a patient
case. However, they may not have had experience imple-
menting a plan and following up with patients or health care
providers. As seen from other studies, assessments related to
thePPCPtend tofocuson thecollect, assess,andplandomains.

As the pharmacy profession continues to implement
principles of the PPCPwithin practice settings, pharmacy
schools are working on integrating and assessing PPCP

Table 1. Characteristics of Third Professional Year Pharmacy Students From Seven Institutions Who Responded to the
Pharmacist’s Patient Care Process Self-Efficacy Scale

Total, Frequency
(%)

Public Institutions,
Frequency (%)

Private Institutions,
Frequency (%)

Gender
Male 87 (29) 14 (33) 73 (29)
Female 209 (70) 29 (67) 180 (71)
Prefer not to identify 2 (0.7) 0 2 (0.8)

Age, y
20 or less 1 (0) 0 (0) 1 (0.4)
21-25 166 (56) 28 (65) 138 (54)
26-30 81 (27) 9 (21) 72 (28)
31-35 25 (8) 3 (7) 22 (8.6)
35 or more 20 (7) 2 (5) 18 (7)
Prefer not to identify 5 (2) 1 (2) 4 (2)

Race/ethnicitya

American Indian 3 (1) 0 (0) 3 (1)
Asian 81 (26) 12 (27) 69 (26)
Black or African American 53 (17) 1 (2) 52 (20)
Hispanic, Latino, or Spanish origin 10 (3) 1 (2) 9 (3)
Native Hawaiian or other Pacific Islander 1 (0.3) 0 (0) 1 (0.4)
White/Caucasian 141 (46) 26 (59) 115 (44)
Other 3 (1) 0 (0) 3 (1)
Prefer not to identify 14 (5) 4 (9) 10 (4)
Other text (Middle Eastern) 2 (0.6) 0 (0) 2 (0.8)

Pharmacy work experience, y
5 or more 106 (36) 17 (40) 89 (35)
3-4 109 (37) 13 (30) 96 (38)
1-2 53 (18) 11 (26) 42 (16)
Less than 1 19 (6) 1 (2) 18 (7)
IPPE experiences only 11 (4) 1 (2) 10 (4)

Work Setting
Community 216 (77) 35 (85) 181 (76)
Institutional 36 (13) 3 (7) 33 (14)
Other 28 (10) 3 (7) 25 (10)

Abbreviations: IPPE5introductory pharmacy practice experience
a Participants could select more than one response
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components within didactic and experiential curricula.
Pharmacy students need to be adequately prepared to
deliver patient-centered, evidence-based care in accor-
dancewith the PPCP framework to ensure optimal patient
outcomes. Previous studies have examined how to inte-
grate the PPCP within specific pharmacy didactic cour-
sework. Phillips and colleagues evaluated students’
performance and confidence in applying the PPCP com-
ponents to patient cases within one college of pharmacy’s
capstone course.11 Students completed case-based
worksheets mapped to three PPCP components (collect,
assess, plan) and evaluated their overall confidence in

applying the PPCP to patient cases. The authors reported
that students rated their confidence in applying the PPCP
significantly higher after completing the course.11 Addi-
tional studies have described incorporation of PPCP ele-
ments within specific coursework or integration within
overall curricula.4,5,10,12,13 Despite the presence of
some literature on PPCP incorporation within pharmacy
education, studies have been descriptive in nature, fo-
cused within one course at one school, and have not
assessed self-efficacy for individual components of
the PPCP.4,5,10,11 An instrument assessing pharmacy
students’ self-efficacy in application of the PPCP in

Table 2. Cronbach’s Alpha Coefficients and Mean Self-Efficacy Scores for the Five Domains in the Pharmacist’s Patient Care
Process

Domain and Statementsa Cronbach Alpha Mean (SD)

Collect Domain Items
Collect Medication List/Medication History
Collect Information on Lifestyle, Beliefs, Goals
Collect Information on SES Factors
Collect Subjective Information
Collect Objective Information
Overall score for Collect domain 0.89 90.4 (8.9)

Assess Domain Items
Assess Subjective and Objective Information
Assess Medication Safety and Effectiveness
Assess Adherence
Assess Therapeutic Options-Based on Risk Factors
Assess Therapeutic Options-Based on SES
Assess Preventative Care Needs
Overall score for Assess domain 0.92 87.2 (9.5)

Plan Domain Items
Set Goals of Therapy
Address Medication-Related Problems
Develop Evidence-Based Patient Centered Plan
Provide Pharmacologic Recommendations
Provide Non-Pharmacologic Recommendations
Establish Care Plan with Patient Education
Establish Care Plan with Patient Follow-up
Develop Patient-Centered Plan in Collaboration with HCP
Overall score for Plan domain 0.95 87.7 (9.5)

Implement Domain Items
Collaborate with HCP for Coordination of
Care/Transitions

Collaborate with HCP to Ensure Goal Achievement
Overall score for Implement domain 0.96 86.9 (11.4)

Follow-up Domain Items
Use Appropriate Follow-up Monitoring
Monitor and Evaluate Treatment Plan-Medication Appropriateness
Monitor and Evaluate Treatment Plan-Medication Safety
Follow-up with Patients-Medication Adherence
Overall score for Follow-up domain 0.95 87.2 (10.7)

Abbreviations: social-economic factors5SES, health care professionals (HCP)
a Self-efficacy items on a continuous scale 0-100
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practice can be very valuable, especially when used with
other assessment tools. It can be used to evaluate students’
readiness for APPEs and practice and reveal any gaps in
knowledge or skills. Although student self-assessment
can sometimes have limitations, they are still important
for both students’ own professional development and can
provide students and faculty with insight into opportuni-
ties for improvement in knowledge and skills.14,15

This study has several limitations. The mixed results
with themodel’s fit statistics suggest that survey revisions
and/or administration in other populations is necessary.
The participating institutions were selected based on a
convenience sample and did not have representation from
the Northeast and West regions of the United States. Al-
though there was a mix of public and private institutions,
there wasmuch higher participation among students from
private institutions compared to public institutions. The
level of exposure to thePPCPwithin the didactic curriculum
can also vary based on the institution. In addition, ideally in
factor analysis, each construct has at least three items.
However, the implement domain was a two-item factor
because the third itemwas removed.All of thesemight have
had an impact on model fit. Despite these limitations, the
PPCP-SES demonstrated initial evidence of reliability and
validity and might provide schools with some initial infor-
mation on students’ confidence in applying the PPCP.

Future research could examine validity evidence with
the PPCP-SES among practicing pharmacists in various
settings. Bradley and colleagues reported on the creation
and initial validity evidence of an instrument to assess the
scope of ambulatory care pharmacists’ practice activities
centered around the PPCP.24 The Tool for Assessing Am-
bulatory Care Pharmacy Practice included statements from
each of the PPCP domains, with the implement and follow-
up domains combined, and ambulatory care pharmacists
were asked to rate how often in a typical month they were
engaged in specific PPCP-related activities during direct
patient care interactions.24 Examining practicing pharma-
cists’ confidence with implementing the PPCP can provide
valuable insight into the uptake of the PPCP framework
across the profession and offer opportunities for improving
pharmacists’ patient-centered care skillset.

CONCLUSION
This is the first study to describe initial validity ev-

idence of an instrument aimed at assessing self-efficacy in
implementing the Pharmacists’ Patient Care Process
components, the PPCP Self-Efficacy Scale (PPCP-SES).
Although some studies have described and or examined
PPCP incorporation within pharmacy education curric-
ula, there is a critical need for assessing students’ ability
to apply the PPCP through both self-assessment and

knowledge and skill-based assessments. Results indicate
that the PPCP-SES demonstrates preliminary evidence
of reliability and validity for use by pharmacy faculty
members to provide information on students’ self-efficacy
in relation to implementing the PPCP. It can also be used to
identify learning opportunities for students to improve
their application of the PPCP to patient cases.Morework is
needed to provide additional validity evidence in other
pharmacy student populations and among practicing
pharmacists in various settings.
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