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Abstract
Background The Accreditation Council for Pharmacy Education (ACPE) standard 10 speci�es the need to
prepare students to provide patient-centered collaborative care through both the didactic and experiential
pharmacy curriculum. The aim of this study is to assess the impact of a newly introduced PPCP based
laboratory course on students’ perception of their preparedness to apply PPCP steps in introductory
pharmacy practice experiences (IPPEs). Methods In spring of 2017, PPCP was introduced into the
Pharmaceutical Care and Dispensing Laboratory course. Students’ self-perception of preparedness to
apply PPCP was assessed via a survey composed of questions related to PPCP skillsets. The pre-PPCP
laboratory cohort (control group) took the survey after the completion of their experiential rotations. The
PPCP laboratory cohort (intervention group) took the same survey prior to taking the course, at the end of
the course and then following the completion of their IPPEs. The Pearson’s and McNemar Chi-square
tests were used for statistical analysis. Results The �ndings indicate that the PPCP based laboratory
signi�cantly improved students’ perception of their preparedness to apply a standardized pharmacist
care process to verify prescriptions, to collect relevant patient information, and to develop an individual
patient-centered care plans. This signi�cant impact of the PPCP based laboratory course on students’
perception was maintained through the following year when assessed after IPPEs. Conclusion
Introduction of the PPCP model within a dispensing laboratory course, prior to students’ IPPEs, develops
students’ perception of preparedness. Incorporating PPCP via active learning and simulation narrows the
gap between the didactic and experiential curriculum by establishing a bridge between understanding the
concept of PPCP and readiness for applying it in practice experiences.

Background
Pharmacists have become essential members of the healthcare team and are now responsible for the
provision of a wide array of clinically oriented patient care services in various settings.  In 2014, the Joint
Commission of Pharmacy Practitioners (JCPP) approved a practice-based process, the Pharmacist’s
Patient Care Process (PPCP) [1].  This process aims to optimize patient health outcomes by equipping
pharmacists with a practice framework to adopt when providing services in any multidisciplinary setting.
The PPCP includes �ve continuous steps in providing patient care: data collection, assessment, patient-
centered treatment plan development, treatment plan implementation through interprofessional
collaboration, and outcome assessment and follow up [2]. The integration of this comprehensive process
aims to promote consistency, predictability and measurability in pharmacists’ daily practice, and further
establish the role of the pharmacist within the health care team [1,3].

 The American Association of Colleges of Pharmacy (AACP) Professional Affairs Standing Committee
supports the PPCP application in pharmacy practice and education through policy statement 3 proposed
in their 2014-2015 report: “Administrators, faculty members, preceptors and student pharmacists at all
colleges and schools of pharmacy share responsibility for stimulating change in pharmacy practice
consistent with the JCPP Vision for Pharmacy Practice and the Pharmacists’ Patient Care Process” [4].
Moreover, the Center for the Advancement of Pharmacy Education 2013 educational outcomes together
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with the PPCP model, form the basis of the Entrustable Professional Activities (EPAs) that have been
recently described by the AACP. These EPAs aim to translate the Accreditation Council for Pharmacy
Education (ACPE) 2016 Standards for the Doctor in Pharmacy degree and competency statements into
practice, and have been suggested as a means to assess students’ performance across the advanced
pharmacy practice experience curriculum. Furthermore, ACPE standard 10, speci�es the need to prepare
students to provide patient-centered collaborative care through both the didactic and experiential
pharmacy curriculum [3,5]. 
To address these standards and improve students’ con�dence and preparation for practice rotations, the
Lebanese American University School of Pharmacy, which offers the only ACPE-accredited Doctor of
Pharmacy program outside of the United States, integrated the PPCP model into its curriculum where
students could learn how to apply the PPCP. To integrate the PPCP-related learning objectives throughout
the curriculum, the faculty followed an approach that was used successfully in the past for biomedical
components of the curriculum [6]. The Pharmaceutical Care and Dispensing Laboratory course, which is
offered during the second professional year (P2) was redesigned to incorporate active learning and
simulation into the skills laboratory to engage students, boost their learning satisfaction and allow them
to increase their con�dence in the application of all PPCP steps. The redesign also focused on teaching
essential communication skills, both verbal and written, needed to be a competent and con�dent
pharmacist [7]. The course was previously structured with a main focus on practicing counseling, weekly
quizzes about medication information (ie top 200 drugs) and identifying prescription discrepancies with
minimal active learning and emphasis on communication, collaboration and documentation, which have
been recognized as the foundational elements of PPCP [7].  The selected laboratory course captures
students as they complete their pharmacotherapeutics course series yet before they begin introductory
pharmacy practice experiences (IPPEs). Therefore, faculty perceived that integrating the PPCP model into
the course would be an opportunity to prepare students to acquire related skills as they progress in their
professional years from didactic to experiential courses. Rivkin and colleagues reported that the
introduction of the PPCP model improved students’ ability to identify actual and potential medication-
related problems in IPPEs within the community when compared to a historic control and that introducing
PPCP early in the curriculum would help students learn and adopt PPCP concepts [8]. 
Gonyeau and colleagues also reported on the PPCP integration from a faculty perspective highlighting
the need for faculty development in order to ensure appropriate introduction, reinforcement and
assessment of PPCP throughout the curriculum [9]. Moreover, some schools of pharmacy decided to
introduce the PPCP model into the curriculum starting the �rst day of the program in order to increase
familiarity with the PPCP process [10].

In order to assess curricular changes holistically, it has been recommended to evaluate the effect of both
student learning gains and student perception of their experience [11]. Moreover, improving students’
con�dence and perception of preparedness for patient care activities has been a useful method to
prepare students for experiential rotations, as demonstrated by course assessment evaluations [12]. To
our knowledge, data on students’ perceptions of the curricular integration of PPCP and its effects on their
readiness for experiential rotations has not been reported. The aim of this study is to assess the impact
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of the newly introduced PPCP based laboratory course on students’ perception of their preparedness to
apply PPCP steps in introductory experiential rotations in their third professional year.

Methods
Pharmacy students enrolled in a Pharmaceutical Care and Dispensing laboratory course were included in
this study. A control group enrolled in the course delivered in spring 2016, before it was revised, and an
intervention group enrolled in the revised course in spring 2017. In both groups, the course spanned the
spring semester of the second professional pharmacy year. In this two-credit course, which consisted of
eleven three-hour sessions comprising 12 students per session, students were taught how to accurately
interpret and �ll prescriptions, analyze patient cases and safely dispense prescription and over the
counter medicinal products and effectively communicate with patients and other healthcare
professionals in both the in-hospital and community settings.

In this panel study, a survey was developed and administered to the control and intervention groups. The
intervention group received the survey at three time-periods, prior to taking the course (time one, T1), at
the end of the course (time two, T2), and then following the completion of their experiential training
course (time three, T3).  The control group received the same survey administered to the intervention
group at T3, following the completion of their experiential training course, to facilitate an intergroup
comparison with the intervention cohort.

The survey was paper and pencil based and composed of questions addressing the preparedness of
students to perform the PPCP related skillsets (collect, assess, plan, implement, and follow up) (�gure 1). 
The survey adopted a four point Likert scale (yes de�nitely, yes sometimes/somehow, no not much, no
not at all) and was estimated to require about �ve minutes to be completed by students. The purpose of
the survey was to assess students’ perception regarding their preparedness to apply the PPCP related
skillsets during introductory experiential education rotations during P3. Figure 1 represents mapping of
the survey questions to each of the PPCP steps ‘collect, assess, plan, implement, follow up. The �rst
question addressed students’ perception on the PPCP in general, followed by speci�c questions directly
linked to each component of the PPCP. For instance, the question “the laboratory prepared me to collect
relevant patient information from the prescription and patient pro�le in order to understand the patient's
clinical status” is a direct mapping of the �rst step of PPCP on ‘collect’. Also, the two questions ‘the
laboratory prepared me to implement the care plan in collaboration with other healthcare professionals’,
and then ‘to tactfully counsel a patient’, are directly mapped to the forth step of PPCP on ‘implement’. In
the control group, the survey was completed with answers provided anonymously. In the intervention
group, students included their identi�cation numbers in order to match the surveys for a before and after
assessment.

The revised course was offered for the �rst time. It differed from the original course in its higher degree of
active learning, simulation, and its focus on critical thinking, communication and interdisciplinary
practice. Several pharmacy practice laboratory activities which have been shown to boost student
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engagement, learning and con�dence were implemented [7]. This course was facilitated by three faculty
members from the department of Pharmacy Practice and two teaching assistants who all contributed to
the preparation of the course content and delivery.

 The �rst laboratory session consisted of a didactic lecture which explained how to apply the PPCP model
while carrying out the different activities within the dispensing and pharmaceutical care process using
the provided course material and documents. These included simulated paper-based physician order
forms or prescriptions, patient pro�les, a PPCP worksheet and medication errors reporting form. A
worksheet was developed to re�ect the PPCP systematic approach to patient care and the medication
error reporting form used is an amended version of a previous published form [13,14]. Students were
asked to collect necessary patient information in order to initiate appropriate medication screening, and
to perform a pharmacotherapeutic assessment to resolve medication related problems prior to drug
dispensing. Students were expected to complete and submit the PPCP worksheet by the end of each
laboratory session. 
During the subsequent laboratory sessions, students were divided into four groups, each composed of
three to four students working as a team of pharmacists within a simulated pharmacy setting. Each
student had a set of prede�ned activities to perform every week. All students had the opportunity to rotate
and practice the different activities as per a prede�ned schedule throughout the semester. These
consisted of 1) prescription screening, identi�cation and resolution of medication related problems and
order entry into the medication pro�le, 2) prescription �lling and labeling, 3) identifying alternative drug
availability on the market or in the institution, 4) checking a �lled prescription, 5) answering drug
information questions in response to patients or other health care professionals, 6) providing patient
education and counseling, and 7) writing and communicating an SBAR (Situation, Background,
Assessment, Recommendation) note. The activities were selected to re�ect the different PPCP model
steps. All students used computers to access the internet/library databases and other resources. Various
active learning strategies and simulation were adopted to enrich the course delivery and enhance
students’ learning of the PPCP model. The adopted strategies included “Case Studies”, “Student
Presentations” and “Role Play” and Minutes Writes”. “Minutes Writes” was applied by embedding open-
ended drug information questions raised by nurses, physicians or patients within the laboratory patient
cases [3,15].  Students were then given a few minutes to perform their research and write down their
answers. In “Case studies”, student groups were provided with a medication pro�le including patient
speci�c information, a prescription or a set of physician orders, and were instructed to identify potential
medication errors through data collection, literature evaluation and critical assessment of
pharmacotherapy. After identifying medication related problems, students performed “Student
Presentations” by writing and presenting a brief SBAR (Situation, Background, Assessment,
Recommendation) note addressed to another healthcare professional (ie nurse, physician). Finally, “Role
Play” was applied whereby students were given the opportunity to practice their interprofessional
communication and patient counseling skills within a situational context.  Finally, faculty assigned one
student in each group to perform a self-evaluation of the group’s performance using a PPCP based
evaluation form. The study was approved by the Lebanese American University (LAU) Institutional Review
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Board (IRB).
Statistical analyses were performed using SPSS version 25 software. Answers on the four points Likert
scale were regrouped into binary response levels. Then results were summarized using frequencies and
percentages.  Differences in proportions of students agreeing to a certain statements between the
different groups were tested using the Pearson’s chi-square when the groups were independent, and the
McNemar Chi-square when the groups were dependent. All analyses were carried out at the 0.05
signi�cance level.

Results
The surveys were administered to a total of 67 and 70 students in the intervention and control group,
respectively. The response rate in the intervention group was 60 (87.1%), 61(91%) and 61(91%) at start of
PPCP Laboratory (T1), at end of PPCP Laboratory (T2), and after completing the introductory experiential
course (T3), respectively. In the intervention group, there were 43 out of 61 students (64%) with matched
completed surveys for analysis. The response rate was 54 (77%) for the control group.
Table 1 reveals the signi�cant impact of the newly introduced PPCP-based laboratory course across the
seven PPCP-related skillsets (P<0.001) before and after the course completion for the intervention group.
This signi�cant impact of the PPCP based laboratory course on students’ perception was maintained
through the following year when assessed after IPPE training course (P<0.001). 
Table 2 compares the students’ perception between the two student cohorts, on their preparedness to
apply the PPCP related skillsets after completing their IPPEs. The �ndings indicate that the PPCP based
laboratory course signi�cantly improved students’ perceptions of their preparedness to apply a
standardized pharmacist care process to verify a prescription (88.3% vs 98.4%, p=0.032), to collect
relevant patient information (90% vs 100%, p=0.013) and to develop an individual patient-centered care
plan (82.8 vs 95.1%, p=0.031).

Discussion
The Pharmacy Care Skills Laboratory course was redesigned to improve students’ comfort and
con�dence performing PPCP related skills to prepare them for experiential education. Based on the
survey �ndings, the PPCP cohort students reported being more con�dent applying the PPCP in their �rst
exposure in the real life setting, during IPPEs, as compared to students in the control arm. Although
students seemed more prepared to apply PPCP related skillsets, this was not consistent across all
skillsets. For the PPCP elements that needed more simulation of real life practice such as monitoring a
patient care plan (89.5% vs 98.4%, p=0.055) and implementation of the care plan (84.5% vs 90.2%,
p=0.351), the improvement did not reach statistical signi�cance in students’ perception. This was
expected since improvement and con�dence in theses skillsets are acquired during real life
interdisciplinary practice. Future development of the laboratory to have a component of interprofessional
education would potentially improve students’ con�dence in the PPCP implementation step. Planning for
interprofesisonal education is essential for student pharmacists since patient care is incomplete without
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interprofessional collaboration [16]. Similar to our �ndings, others also showed that simulation activities
successfully improved PPCP skill sets related to collecting information. In our study, there was no
difference noted in counseling skills, which could be explained by the fact that the old laboratory
structure was mainly focused on counseling. In comparison to the studies published by Rivikin and
Gonyeau, our study reported an indirect assessment of students’ self-perceptions of their con�dence and
retention of PPCP concepts from P2 laboratory to P3 IPPEs [8,9]. Consistent with other studies, the
practice-based course provided students with the opportunity to apply the standardized PPCP in
community and hospital settings [10].

 Furthermore, spending time on developing student’s critical-thinking and teaching them to think like
pharmacists may be the most bene�cial way to use class time and teach PPCP [8,17]. During the
redesigned laboratory, students were encouraged to be as interactive as possible and given constant
formative feedback to approach patient care in a systematic way. This practice-based laboratory fostered
a safe environment to guide students through a stepwise approach to formulating assessments and
communicating patient care recommendations. Faculty reminded students that detecting a medication
related problem and formulating a plan were not enough without sharpening their skillsets for
implementing a plan and following up on it.

While Subjective, Objective, Assessment, Plan (SOAP) notes have been used to relate to the PPCP steps
[15]. We opted to use the SBAR approach instead, to encourage students to be succinct when
communicating in an interdisciplinary setting [10,18]. Using SBAR to practice communications with
standardized colleague simulations in both inpatient and outpatient settings showed to improve
students’ perception of their con�dence in interprofessional communication performance [19]. As
students learn the new model and sharpen their communication skillset, the chance for errors during
implementation of their patient care plans is minimized [14,20]. Although students gain con�dence and
competence in applying the PPCP model during experiential rotations, introducing the model via
simulation activities helps students learn how to apply it [21]. The strengths of this study show that low
cost solutions, such as paper based simulation activities and faculty simulations have the potential to
improve active learning in laboratory courses as an effective method to introduce PPCP skillsets. The
�ndings of our study are consistent with literature published in medical students’ education showing that
students improve their self-con�dence, knowledge and skills when they practice in a simulated
environment using a learner-centered approach [14,15,20,22]. Furthermore, the study highlights that
introducing PPCP via active learning and simulation based teaching not only improves students’ PPCP
con�dence  directly after concluding the course but also that students expressed that they were more
prepared for experiential training.  Incorporating this change allowed students to practice the application
of PPCP during their second professional year prior to IPPEs. The authors concur with previously
published literature that states that introducing PPCP and guiding students to practice on performing the
EPAs is our responsibility as educators [23]. The advantage of such a laboratory at an introductory level
is that students were given feedback on how to perform PPCP. Faculty feedback to improve students’
skillsets during the laboratory should positively impact practice [23].
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This study has a few limitations to note.  Faculty delivering the course were not assessed for their
con�dence in PPCP. Evaluating faculty con�dence and competence in PPCP may provide a framework to
improve the teaching of PPCP to student pharmacists [24]. Although the faculty developed class material
to guide through the steps of PPCP, they did not utilize EPA terminology to serve as objective outcome
measures to evaluate con�dence & competence in PPCP. Moreover, this study only relied on student
perceptions rather than learning outcome assessments. Finally, incorporating interprofessional education
into this course could have facilitated the introduction of PPCP steps.

Conclusions
The results of our study show that the PPCP-based laboratory structure helped increase students’
con�dence in PPCP steps and preparation for IPPEs. Further research is needed to assess if improving
students’ con�dence is correlated with improving competence for IPPEs readiness. Moreover, improving
and supporting faculty competence in teaching PPCP may also affect students’ ability to perform PPCP
in experiential rotations and eventually in practice as new graduates.
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Figure 1

Pharmacist’s Patient Care Process (PPCP)
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