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Abstract 
Introduction: The purpose of this mixed-methods study was to evaluate an interprofessional academic-practice partnership in end of 
life care by examining patient medication outcomes, the contributions of student pharmacists and a pharmacy preceptor to care teams, 
and student learning experiences. 
Methods: Retrospective chart review assessed polypharmacy differences in hospice patients with a primary terminal diagnosis of non-
Alzheimer’s dementia between two patient groups; Group 1 managed on interprofessional care teams within the pharmacy 
partnership, and Group 2, managed on teams without a pharmacist. Team members who interacted with student pharmacists and the 
pharmacy preceptor participated in semi-structured key informant interviews to document perceptions of pharmacy contributions to 
care teams and the organization. At the end of their APPE, students completed reflective writings regarding their learning.    
Results: Patients in Group 1 were on statistically significant fewer medications than Group 2 at both week 4 and weeks 7-12 following 
admission.  Five conceptual themes emerged from interviews: pharmacists as team medication experts, improved patient outcomes, 
interprofessional collaboration, patient/caregiver trust in medication regimens, and desire for sustainability. Student reflections 
included the following learning themes: teamwork, respect, value, and patient-centered care. 
Conclusions: The addition of a pharmacist on interprofessional care teams decreased the average number of medications in the non-
Alzheimer’s end of life patient population. Team members identified value-added contributions of student pharmacists and the 
pharmacy preceptor that enhanced team efficiency and patient care. Student pharmacists recognized these contributions and the 
experience served as an exemplar of interprofessional practice. 
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Introduction 
While varying among organizations and settings, pharmacists 
provide essential services to palliative and end of life 
interprofessional care teams.1 As patients transition from an 
aggressive to comfort-focused treatment models, pharmacists 
may assess medication regimens and initiate deprescribing 
interventions that are patient-focused, cost-effective, and 
evidence-based.1,2 Deprescribing is “the systematic process of 
identifying and discontinuing drugs in instances in which 
existing or potential harms outweigh existing or potential 
benefits within the context of an individual patient’s care goals, 
current level of functioning, life expectancy, values, and 
preferences.”3 Polypharmacy in advanced age is associated 
with higher symptom burden and lower quality of life, which is 
in direct opposition to the hospice mission of comfort-based 
care.4 The goal of deprescribing is to reduce polypharmacy and 
improve health outcomes, including quality of life measures.5,6 
While there are known benefits of deprescribing, many barriers 
impede this in practice.7 Deprescribing is a complex and 
patient-specific process that requires specialized clinicians, 
communication and collaboration among providers, and a great 
amount of time dedicated to each patient.8-10  
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Deprescribing has gained increased attention in health sciences 
education with multiple calls for added content within curricula 
emphasizing opportunities for interprofessional learning 
experiences.11-14 Specific to academic pharmacy, there is 
significant need to enhance teaching of optimal prescribing and 
deprescribing related content with student assessment 
measures in the didactic and experiential curricula.12,15 In 
addition to educational content and evaluations, there are 
needs for further research into pharmacists’ impact on 
deprescribing in end-of-life care settings, and to assess the 
need for and sustainability of palliative and hospice care 
pharmacists.1 
 
Within the American Association of Colleges of Pharmacy 
(AACP) Strategic Plan, academic-practice partnerships that 
enhance pharmacy education and promote interprofessional 
practice have been identified for further investigation.16 
Partnerships of any type between colleges of pharmacy and 
clinical practice sites may ease financial, labor, time, and 
logistical constraints in many pharmacy practice settings.17 This 
allows for innovations in pharmacy practice, advancement of 
interprofessional education and practice, improved outcomes 
for health system partner organizations, and advancement of 
the mission and learning opportunities for the academic 
partner.17-19 However, there is a dearth of literature examining 
the impact of these partnerships from multiple stakeholder 
perspectives. The purpose of this study was to evaluate an 
interprofessional academic-practice partnership in end of  
life care that examined both student learning and the value-
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added contributions of student pharmacists and pharmacy 
preceptors.   
 
Methods 
This study assessed an academic-practice partnership 
surrounding an Advanced Pharmacy Practice Experience (APPE) 
in end of life care offered at a 3-year accelerated doctor of 
pharmacy (PharmD) program at a private college of pharmacy. 
The partnership began in March 2018 between the college of 
pharmacy and a local hospice organization.  Prior to partnership 
initiation, all hospice pharmacy services at the partner 
organization were under an offsite, mail order pharmacy for 
dispensing, formulary determination, and other drug 
information requests, without direct pharmacist participation 
and input in interprofessional care team meetings in real time. 
As a private college of pharmacy, there was a need to engage 
external partners to increase ambulatory care experiential 
learning opportunities, especially those in an interprofessional 
care team environment. Thus, the partnership was designed to 
meet the needs of both parties.  
 
Through the partnership, the college of pharmacy provided two 
days/week of a faculty pharmacist services, which included the 
preparation for and participation in weekly interprofessional 
care team meetings and chart reviews, offering drug utilization 
recommendations and formulary review. As the partnership 
grew, additional services were provided by the college based on 
the needs of the organization. These services included 
addressing periodic drug information requests from medical 
staff regarding hospice and palliative care topics, as well as 
leading regular staff educational programs on specific drug 
topics.  
 
Within the APPE, students received education on the use of 
medications for patients receiving palliative and end of life care. 
This included establishing treatment goals, assessing patient 
response, and appropriate symptom monitoring within a 
palliative symptom management approach. Learners gained 
experiences with several common disease states affecting this 
population including dementia, chronic obstructive pulmonary 
disease (COPD), heart failure, pain management, bowel 
regimens, and inappropriate/high risk medication use in the 
elderly. Learners were also involved in weekly topic discussions 
including a review during the first week regarding general 
polypharmacy and deprescribing in advanced age. Weekly 
topics followed, such as more specific disease state overviews, 
which included a focus on aging populations and deprescribing 
within a disease state when prognosis is less than time needed 
to benefit for certain therapies. Learners assessed the risks and 
benefits of a potential therapy for its ability to provide 
immediate symptom relief or acute harm while factoring in 
formulary and cost considerations. A highlight of the 
experience was interactions with physicians, nurses, social 
workers, and other care providers in an interprofessional 
approach to address drug therapy issues that arise including 
logistical, economic, and therapeutic considerations. Along 

with the pharmacist preceptor, who was a faculty member 
trained in geriatric care, students attended in-person weekly 
interprofessional care team meetings at the hospice 
organization and provided real-time interventions during 
patient care plan discussions.  
 
Due to logistical capacity, only a select number of care teams 
within the hospice organization included pharmacy students 
and the faculty preceptor at the time of data collection. After 
more than two years since implementation, there was a need 
to evaluate the efficacy of this partnership from learner, 
organizational, and patient outcome perspectives. This study 
utilized a mixed-methods approach, including multiple data 
sources and perspectives, for a holistic evaluation of the 
partnership. This study was approved by the university’s 
institutional review board.  
 
Quantitative 
A retrospective chart review assessed polypharmacy 
differences in de-identified hospice patients on two regional 
teams at time intervals consistent with group interdisciplinary 
meetings throughout their hospice benefit. Patients with a 
primary terminal diagnosis of non-Alzheimer’s dementia 
admitted from June 2018 to June 2019 were included for 
comparison. Non-Alzheimer’s dementia represents the largest 
patient group currently receiving hospice benefits, and on 
average, the longest length of stay (LOS) in hospice, providing 
additional time to allow for interdisciplinary meetings, 
discussion, and deprescribing interventions.20,21 Group 1 was an 
interprofessional care team including academic-practice 
partnership student pharmacists and the pharmacy preceptor 
during weekly interdisciplinary group meetings. Group 2 did not 
include a pharmacist and represented the standard of care for 
teams. For Group 2, all pharmacy services were completed by 
the offsite, mail order pharmacy.  
 
No patients reviewed were excluded from this study, regardless 
of age or short LOS on hospice active patient census. Total 
number of medications were recorded at admission, week 4, 
week 6, and a week between 7-12, depending on survival, to 
assess the impact of routine pharmacist deprescribing 
interventions during team meetings between these intervals 
versus normal care. Specific medication classes were not 
included in the deprescribing analysis attributable to an 
expedited timeline of data collection and change in electronic 
health record platform. The authors hypothesized care teams, 
including academic-practice partnership student pharmacists 
and a pharmacy preceptor, would have less polypharmacy 
burden in patients than teams without pharmacists. To 
determine overall impact on deprescribing medications, the 
groups were compared regarding baseline criteria, as well as 
total medications at each interval to determine a difference 
between the two groups using the Student t-test, with a null 
hypothesis of no difference in mean medications. Alpha was set 
at 0.05.  
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Qualitative 
A purposive sample of 22 care team members, who interacted 
with APPE students and preceptors, were invited to participate 
in semi-structured key informant interviews with members of 
the research team to document perceptions of student 
pharmacists and preceptor contributions to the care team and 
organization. Interviews were conducted August – September 
2019. A semi-structured interview guide was developed 
following Gillham’s recommended approach.22 The guide was 
used during all interviews to enhance consistency and fidelity, 
with questions centering on partnership history, team member 
impact, patient impact, and organizational impact. All 
participants signed informed consent agreements. Interviews 
were facilitated by two pharmacy student research assistants 
trained in qualitative data collection. Interviews were held in 
private rooms at the hospice organization facilities, lasted 
approximately 30 minutes, were captured through a digital 
audio recording device, and transcribed verbatim by an outside 
agency.  
 
All (11) students who completed the APPE from July 2019 
through June 2020 were assigned reflective writings and were 
asked to consent for their responses to be used for research 
purposes. Prompts structured around Kirkpatrick’s evaluation 
framework asked learners to focus their reflections on APPE.23 
Specifically, the students were asked to complete a 3-4 page 
reflection responding to the following prompts: 1) Describe 
your reaction to the rotation.; 2) What did you learn during the 
rotation?; 3) How did your behaviors, attitudes, or perceptions 
of end of life care change throughout the rotation?; 4) What 
was your role on the care team; 5) If applicable, describe how 
your contributions led to any improvements for patients. 
Provide specific case examples, excluding identifiers.  
 
Qualitative data were analyzed using grounded theory, as this 
approach is useful in developing a general explanation of 
processes, actions, or interactions, such as the dynamics in the 
interprofessional care teams.24,25 Upon completion of all 
interviews, transcripts were checked for accuracy and uploaded 
into NVivo 12 (QSR International, Cambridge, MA). All student 
reflective essays were de-identified, numbered, and also 
uploaded to NVivo. A primary coder, who had training and 
extensive experience in qualitative research methods and 
analysis, conducted open, line-by-line coding as data were 
collected. Axial coding explored relationships and connections 
between initial codes. As themes and relationships began to 
emerge, consultation with the broader research team allowed 
for confirmation and further refinement of codes and 
relationships through an iterative process. Constant 
comparison was employed throughout the data analysis 
process, allowing for a back-and-forth interplay across all data 
sources as additional codes emerged from newly collected data 
sources. Conceptual categories were identified and grouped 
into properties linked to these relationships. Matrix coding 
queries were conducted to triangulate code sources. Emergent 

themes were compiled with supporting text from interviews 
and reflections. 
 
Results 
 
Quantitative 
Table 1 presents patient characteristics and medications at 
baseline (admission to hospice care). There were no 
statistically significant differences between groups.  
 

Table 1. Group Characteristics at Baseline (Admission) 
 Group 1 Group 2 p valuea 
Total Patients 81 97  
Mean Age 85.4 84.7 .58 
Mean Medications 9.9 10.6 .41 
a Student t-test used to determine significance, defined as p<.05 
Group 1=partnership team including pharmacy preceptor and 
students 
Group 2=no pharmacist on team (control) 

 
Table 2 presents a comparison of changes in mean medications 
between groups over time. Group 1 showed a decrease in mean 
medications from admission at each data point. Group 2 did not 
demonstrate a decrease in mean medications, and saw an 
increase in mean medications from admission to the last data 
point. The addition of a pharmacist on a care team significantly 
decreased the average number of medications at two separate 
data points, week 4 and weeks 7-12.  The difference in average 
medications between Group 1, with a pharmacist, and Group 2, 
without a pharmacist, were statistically significant. However, 
the week 6 average difference was not statistically significant.  
 

Table 2. Changes in Mean Medications Over Time 
 Group 1 Group 2 p valuea 

Admission 9.9 10.6 .41 
Week 4 8.7 10.5 <.001 
Week 6 9.1 10.4 .18 
Week 7-12 8.6 11.4 .005 
a Student t-test used to determine significance, defined as p<.05 
Group1=partnership team including pharmacy preceptor and 
students 
Group2=no pharmacist on team (control) 

 
Qualitative 
Fifteen (68%) care team members participated in interviews, 
including 5 nurses, 2 physicians, 2 social workers, 2 chaplains, 1 
nurse practitioner, 1 nurse supervisor, 1 volunteer manager, 
and 1 team assistant. Only 6 student reflections (54.5%) were 
included in this study. Four reflections were excluded from 
students who completed the rotation during the months of 
March - June 2020, as the COVID-19 pandemic significantly 
changed the APPE learning environment. In addition, one 
student declined for their data to be used for research 
purposes.  
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Through qualitative data analysis, the authors conceptualized a 
theoretical model illustrating perceptions of pharmacy 
contributions to care teams in the academic-practice 
partnership. The model, presented in Figure 1, includes  
the key constructs of medication expertise, interprofessional 
collaboration, patient-centered care, and student 
empowerment. Both non-pharmacist care team members, as 
well as pharmacy students, identified interprofessional 
collaboration and patient-centered care within care teams. As 
students participated and applied medication expertise in team 
meetings, they felt empowered in their professional roles.  
 

 
 
 
 
 
 

Figure 1. Perceptions of Pharmacy  
Contributions to Partnership Care Teams 

 

 
 

Table 3 provides a summary of conceptual themes that 
emerged from the stakeholder interviews, indicating the 
number of interviews, including the theme, total references in 
all interviews, and representative quotes. Team members had 
limited prior exposure to pharmacists and expressed newfound 
appreciation, recognizing pharmacists as medication experts 
and a valuable resource with the most current medication 
updates. They shared how delegating medication expertise to 
the pharmacist allows for non-pharmacy team members to 
focus on other patient needs. Team members provided 

examples of improved patient outcomes through pharmacist 
recommendations. Interprofessional collaboration was a focal 
point, as team members acknowledged the educational 
environment, knowledge sharing, and collaborative decision 
making that occurs in the partnership. Team members felt 
better educated on medication regimens, allowing them to 
better counsel and build trust with patients and their families 
on medication changes. Finally, team members shared their 
desire for sustainability and expansion of this care model. 
 

 

Table 3. Key Informant Interview Conceptual Themes 
Conceptual Theme Interviews Including 

Theme (N=15)  
No. (%) 

Total 
References 

Representative Quote 

Pharmacist as Team 
Medication Experts 

12 (80) 25 [It’s] a huge benefit to have somebody who specializes in 
medications… it’s like where we specialize in palliative care, we 
specialize in end of life symptoms, you all specialize in 
medications. 

Improved Patient 
Outcomes 

11 (73) 31 We had a patient that was falling every single day… We did two 
tiny medication adjustments and he never fell again, started 
sleeping through the night… It was a medicine he didn’t need 
anymore. 

Interprofessional 
Collaboration 

11 (73) 24 [To] just collaborate to see if there’s something better, just like 
we did today. If there’s something better, or what we could 
use, or utilize it differently. I think that helps the physician also 
just to throw back and forth what would be best for the 
patient. 

Patient/Caregiver 
Trust in Medication 
Regimens 

8 (53) 14 [T]he families feel more comfortable knowing that… I ran it by a 
pharmacist too. We double checked and we both feel that this 
will be a good fit for their husband, their wife. That’s been 
helpful. 

Desire for 
Sustainability 

13 (87) 37 I think that overall, it’s been a huge value add…I would like to see 
that expand…People are jealous of us because we do have a 
pharmacist in team with us and we have ready access. 
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All student reflective essays included the following themes: 
teamwork, respect, value, and patient-centered care. One 
student summarized: 

“When I would get questions during team that I could 
answer with confidence, I felt like I was very valuable to the 
meetings. At the end of the day, I felt like we were respected 
by the team and they realized that we are the medication 
experts.”  

 
Another shared: 

“I enjoyed sitting in on the conversations about patients and 
hearing stories from nurses, social workers and chaplains. 
Each person in the team brought a unique view to the 
table… I enjoyed being able to listen to their approaches. I 
was able to gain insight on how these patients lived each 
day, which ultimately helped me understand how 
medications played a role in their care.” 
 

Discussion 
The results from this study build on the existing literature on 
academic practice partnerships in pharmacy education that 
provide rich descriptions of formalized partnerships, but did not 
pair that information with patient or student learning outcomes 
resulting from the partnership.26-28 With data from multiple 
assessment points, this study demonstrates clear benefits from 
the partnership agreement that advance the missions of both 
organizations. In examining patient medication outcomes, the 
addition of a pharmacist on an interprofessional team 
decreased the average amount of medications at week 4 and 
week 7-12.  However, the week 6 average difference in total 
number of medications was not statistically significant. This 
could be attributed to lack of deprescribing opportunities 
between week 4 and week 6 with only one interprofessional 
team meeting taking place between this time interval. This 
short-term increase at week 6 could also be attributed to 
medications added for acute symptom management with a pre-
defined comfort pack ordered for each patient admitted for 
hospice services in a home setting. However, the average 
difference between the groups was approximately 1.5 
medications with a trend toward statistical significance, which 
may be considered clinically significant. 
 
Qualitative findings suggest this partnership model is mutually 
beneficial to both hospice team members and student 
pharmacists. Care team members clearly articulated examples 
of value-added contributions of pharmacists on the care team, 
expressing desire for partnership expansion and sustainability. 
Learners were able to share their knowledge as medication 
experts, building confidence in their clinical skills and 
understanding of the pharmacist’s role on an interprofessional 
team. Similar to the findings of Rodgers et al.,29 students 
recognized the value that they brought to the practice site. 
Overall, this APPE appears to serve as a successful example of 
an academic-practice partnership that promotes and 
progresses interprofessional practice, falling in line with the 
AACP Strategic Plan, as well as the Interprofessional Education 

Collaborative (IPEC) Competencies for Interprofessional 
Collaborative Practice.16,30  Organizationally, data from this 
study may provide a rationale for the hospice organization to 
further invest in pharmacists as part of all care teams. National 
consensus guidelines recommend the addition of a pharmacist 
on an interprofessional team to decrease symptom burden, 
however there is no mandatory reimbursement requirement 
for a pharmacist’s presence on a team.31 The addition of 
pharmacists could lead to an overall decrease in cost and 
symptom burden in this population by targeted deprescribing. 
Further studies are needed to examine more comprehensive 
patient outcomes as well as cost savings within care teams that 
include pharmacists.  
 
Limitations 
This study has several limitations. Quantitatively, the overall 
LOS between groups was not assessed, which could have 
identified patients with better (longer) prognoses at baseline. 
Primary care provider (PCP) designation was not compared, 
which may have delayed deprescribing changes in medication 
orders. Deprescribing was only assessed by total number of 
medications, without consideration for drug class or specific 
medications, there was no differentiation between as needed 
versus routine scheduled medications, and there were no other 
outcomes assessed. Furthermore, the hospice organization was 
undergoing a change in electronic health record platform at the 
time of this study, which expedited the timeline for data 
collection. The authors recognize that additional information 
regarding the medication classes deprescribed would improve 
the ability to extrapolate the potential benefits of deprescribing 
in other patient populations. Future studies should evaluate 
deprescribing interventions by drug class, with consideration to 
evidence-based tools to identify potentially inappropriate 
prescribing.32 
 
Additionally, qualitative components included small sample 
sizes, and data collection tools were designed specifically to 
explore this partnership. Thus, qualitative findings discerned 
through this study are specific to this partnership and are not 
generalizable. While 68% of care team members who 
interacted with student pharmacists participated in the key 
informant interviews, there was the potential for respondent 
bias in that the 15 who agreed to participate in the interviews 
may have felt more favorably toward pharmacy involvement 
compared to the 7 care team members who declined. 
Furthermore, the COVID-19 pandemic significantly shifted the 
learning environment for 4 of the 11 students who completed 
the APPE during the data collection period, leading to a small 
sample size for the student reflections.   
 
Conclusion 
This study was a multi-lensed assessment of an 
interprofessional academic-practice partnership in end of life 
care. Overall, this study clearly identified mutual benefits for 
both organizations participating in the partnership that go far 
beyond measuring the number of increased APPE rotations or 
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funding for clinical staffing within partner organizations. 
Outcomes suggest that the addition of a pharmacist on an 
interprofessional team decreased the average number of 
medications in the partner organization’s non-Alzheimer’s end 
of life patient population. Interprofessional care team members 
identified value-added contributions of student pharmacists 
and the pharmacy preceptor that enhanced team efficiency and 
patient care. Finally, student pharmacists, who completed the 
APPE, recognized these contributions and the experience 
served an exemplar of interprofessional practice. Overall, this 
study demonstrates the contribution of academic pharmacy 
partnerships to interprofessional care teams, which may assist 
other colleges of pharmacy in implementing sustainable 
learning experiences for students through similar partnership 
models.   
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